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DEVELOPING ENGLISH LANGUAGE COMPETENCE
IN FUTURE PROFESSIONALS IN ELECTRONIC COMMUNICATIONS
AND RADIO ENGINEERING: EU EXPERIENCE

ABSTRACT

In today’s era of global digitalisation, specialists in electronic communications
and radio engineering must function effectively in multilingual and multicultural
professional environments, where English is the primary language of technical
documentation, scientific research, and innovation. Ukrainian higher education faces a
challenge: while students often possess strong technical knowledge, their limited English
proficiency restricts access to international publications, participation in global projects,
and academic mobility. This article analyses European practices that integrate English
language development with engineering education, including Content and Language
Integrated Learning (CLIL), English-Medium Instruction (EMI), project- and task-based
learning (PBL/TBL), and blended and flipped learning approaches. Case studies from
Austria, the Czech Republic, Norway, and Poland demonstrate that combining these
methods enhances students’ technical understanding, professional communication, and
intercultural competence. Embedding English within technical curricula, engaging students
in authentic engineering tasks, and employing digital tools and virtual labs fosters active
use of English in context, strengthens domain-specific vocabulary, and improves reporting
and presentation skills. Adapting such practices in Ukrainian programmes requires teacher
training, curriculum redesign, institutional support, and partnerships with international
universities and industry. A coordinated, multi-method approach can significantly boost
students’ employability, readiness for global collaboration, and ability to meet European
engineering standards.

For Ukrainian higher education, adopting these practices represents a critical
opportunity to close the linguistic gap that currently limits students’ academic mobility,
employability, and international engagement. Further research could explore the long-term
effectiveness of integrated methods and the role of digital tools and international projects
in enhancing professional English skills and technical competence in Ukraine.

Keywords: English for Specific Purposes, electronic communications, radio
engineering, CLIL, EMI, project-based learning, blended learning, higher education,
Ukraine, internationalisation, European Union.
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PO3BUTOK AHI'JIOMOBHOI KOMIIETEHTHOCTI
MAWMBYTHIX ®AXIBLIB 3 EJTEKTPOHHUX KOMYHIKALIN I PATIOTEXHIKHA:
JOCBIJI KPAIH €C

AHOTANIA

YV cyuacny enoxy enobanvnoi yughposizayii (paxisyi 3 enekmpoHHUX KOMYHIKAYil
ma padiomexuiku NOGUHHI ehexmueHo Oiamu 6 6azamoMOGHUX | MYIbMUKYIbIMYPHUX
npogecitinux cepedosUax, 0e AHIIIUCLKA MO8A € KIOH080I0 OISl MEXHIYHOI OOKyMeHmayii,
Haykosux oocniodcenv ma iHnosayinu. Cucmema euwoi oceimu Yxpainu cmukacmvcs 3
nPoOIEMOI0: NONPU TPYHMOGHI MEXHIUHT 3HANHS, 0OMEdHCeHA AHNOMOBHA KOMNEMEHMHICHb
CMYOeHmia YCKIAOHIOE 0OCYN 00 MIJCHAPOOHUX NYOMIKAYil, Y4acmp y 2100AIbHUX NPOEKMAX |
akademiuHy MoOinbHicmb. Y cmammi 00Cniod#ceHo €8ponelicbKi NpaKmuku iHmezpayii
PO3BUMKY AH2NTUCLKOI MOBU 3 IHIICEHEPHOIO OCBIMOI0, 30KpeMa HAGUAHHA 34 NPUHYUNOM
Content and Language Integrated Learning (CLIL), anenomosne euxnaoanus (English-
Medium Instruction, EMI), npoekmue ma 3a80anns-opicumosane nasuanua (PBL/TBL), a
maxodc 3miuiani ma nepegepHymi mooeni Haguanus. [loceio Aecmpii, Yexii, Hopeecii ma
Tonvwi demoncmpye, wo NOCOHaHHs Yux NiOX00i8 3HAUHO NIOBULYE MEXHIUHY KOMNEMEHMHICMb
cmyoenmis, iXHIO NPoQeciuny KOMYHIKAYII0 ma MINCKYJIbMYPHY 00i3HaHICMb. 3a3HAYEHO,
wo inmeepayis aHeniiuCcbKoi MOBU 68 MeXHIUHI 0CEIMHI NPOSPAMU, 3ATYUeHHs CIYOeHmi8 00
PeanvHux iHHCeHepHUX 3a80aHb MAa 3ACMOCYBAHHA YUPPOBUX THCMPYMEHMIE | 6ipMYaATbHUX
aabopamopiii cnpuse aKkmueHoMy BUKOPUCMAHHIO MOBU, PO3GUMK) (ax0o8oi mepmiHonozii
ma 800CKOHANIEHHIO HABUYOK CKIAOAHHS 36imié i npezenmayiil. Adanmayis yux npaxmux &
yrpaincokux 3BO nompebye niocomosku 6uxnaoayis, peou3aiHy HAGUALbHUX NIAHIS,
IHCMUmMyyiiHol niOMpumMKU ma NApMHEPCmed 3 MIJNCHAPOOHUMU VHigepcumemamu U
npomucnosicmio. Bemanosnerno, wo koopounosanuti nioxio moosice cymmeeo niosuuyumu
KOHKYPEHMOCHPOMOIICHICMb CIYOeHmi8, IXHI0 20MOSHICMb 00 MIJCHAPOOHOT cnignpayi ma
8I0N0GIOHICMb €BPONEUCLKUM CMAHOapmam indceneproi ocgimu. [na ykpaincokoi suwoi
0C8imu BNPOBAOINCEHHST YUX NPAKMUK € KPUMUYHO BAICTUBOI0 MONCIUBICIIO NOOOAAMU
MOBHULL pO3pUS, AKUL HAPA3i 00MedXHCYE CMYOeHmi8 ) iIXHbOMY NpayesIaumy8aHHi ma
MidicHapoouin  disnvhocmi. Ilepcnexmueu nodanbuiux O00CAIOJNCEHb NONSA2AIOMb 8
OYiHIOB8AHHI 00820CMPOK080I ehekmusHoCcmi iHmMezposaHux memodie i ponai yugdposux
MEeXHONO2IU Ma MINCHAPOOHUX NPOEKMIB Yy pPO3BUMKY NpogecitiHoi  aHenoMO8HOI
KOMNemeHmHoCmi ma mexnHiyHux Hagu4ox y cucmemi euwjoi oceimu Yxpainu.

Kniouogi cnoea: aneniicoka mosa 3a npoghecivinum Cnpimy8aHHAM, eleKmpPOHHI
KomyHikayii, padiomexuika, CLIL, EMI, npoexmne HasuamHsi, 3miliane HABYAHHA, SULYA
ocgima, Yxpaina, inmepuayionanizayis.

INTRODUCTION

In the era of global digitalisation, specialists in electronic communications and
radio engineering must operate confidently in multilingual and multicultural environments.
English has become the universal language of professional communication, technical
documentation, scientific research, and innovation exchange. Developing English
competence among future engineers is therefore not merely a linguistic goal but a strategic
component of professional training and employability (Aswirawan & Lawi, 2022). These
fields are among the fastest-evolving technological domains, requiring continuous access to
international knowledge, participation in transnational research, and collaboration with
global engineers, scientists, and companies. Most scientific literature, technical standards,

113




[TopiBHsANIbHA podeciiiHa memarorika 15(2)/2025

Comparative Professional Pedagogy 15(2)/2025

patents, and software documentation are published in English, making proficiency essential
(Cantwell & Shukla, 2025).

In the context of European integration and a growing digital economy, Ukraine’s
higher education system faces the challenge of preparing competitive specialists for
international environments. Despite reforms introducing competence-based approaches, the
linguistic component of technical education remains underdeveloped. Many Ukrainian
students have solid technical knowledge but struggle with English manuals, publications, or
presenting findings internationally, limiting academic mobility, employment prospects, and
participation in global innovation networks. Studying and adapting successful European
practices in English language training is therefore crucial for Ukraine. Improving English
education for future specialists will strengthen academic internationalisation, technological
advancement, and Ukraine’s participation in the global digital community..

THE AIM OF THE STUDY

The article aims to analyse effective European practices for developing English
language competence among students of electronic communications and radio engineering
and propose recommendations for improving English-mediated professional training of
future engineers in Ukraine.

THEORETICAL FRAMEWORK AND RESEARCH METHODS

The development of English language competence in future specialists in
electronic communications and radio engineering relies on applied linguistics, English for
Specific Purposes (ESP), and contemporary pedagogical approaches in higher engineering
education. ESP theory highlights the importance of aligning language instruction with
learners’ professional needs, focusing on mastery of domain-specific terminology,
comprehension of English manuals and research, and effective communication in
international academic and professional contexts (Chaovanapricha & Champakaew, 2024).

Content and Language Integrated Learning (CLIL) embeds English instruction
within technical curricula, fostering simultaneous acquisition of subject knowledge and
language competence (Nguyen et al., 2025). Successful European implementations,
including Austrian-Czech initiatives, demonstrate improvements in technical understanding,
professional vocabulary, and intercultural competence (VSTE Institute for Technology and
Economics, Budweis & FH Oberosterreich, 2025a; 2025b). English-Medium Instruction
(EMI) further promotes immersion in content courses conducted in English, enhancing
reading, writing, and oral skills while supporting interaction with international publications,
standards, and collaborative projects (Lin & Lei, 2021; Karabay & Durrani, 2024; Orduna-
Nocito & Sanchez-Garcia, 2022).

Project-based learning (PBL) and task-based learning (TBL) situate English use
within authentic professional tasks, such as system design, simulations, or presentations.
European case studies, including NTNU Engineering Ladder in Norway (EIT HEI
Initiative, 2023) and the IoT Engineering programme at Warsaw University of Technology
(Krasniewski, 2025), illustrate how PBL/TBL develops technical skills, professional
communication, and intercultural competence. Blended and flipped learning models support
student-centered, technology-mediated learning, integrating subject content with English
practice through digital tools, virtual labs, online simulations, and technical corpora, while
maximizing in-class engagement (Mizza et al., 2025).

This framework also draws on communicative competence theory, emphasizing
linguistic, pragmatic, and strategic skills for effective professional interaction in English
(Aladini & Gheisari, 2025; Mao & He, 2021). By integrating ESP, CLIL, EMI, PBL/TBL,
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and blended/flipped approaches, language learning becomes inseparable from technical
education, enabling students to develop professional and linguistic competence. To address
this problem and propose effective solutions within European and Ukrainian scientific
discourse, methods such as theoretical analysis, deduction, induction, systematization, and
generalization were employed.

RESULTS

The investigation of English language instruction for students in electronic
communications and radio engineering highlights a persistent gap: while many Ukrainian
students have strong technical knowledge, they often struggle with English manuals,
research publications, and international presentations. This limits their academic mobility,
employment opportunities, and participation in global collaboration and innovation
networks. A detailed analysis of successful European tertiary engineering education shows
that combining pedagogical strategies, rather than relying on a single method, is most
effective in developing English-mediated professional competence. The following
discussion presents these approaches with real-world examples and considers their
combined applicability for the Ukrainian context.

In the cross-border CLIL — content and language integrated learning initiative
between Austria and the Czech Republic, technical degree programmes in informatics,
logistics, civil and mechanical engineering were enriched with multilingual modules in
German, Czech and English (VSTE Institute for Technology and Economics, Budweis &
FH Oberosterreich, 2025b). For instance, 48 teaching and learning modules and
multilingual glossaries were developed to integrate language and subject content (VSTE
Institute for Technology and Economics, Budweis & FH Oberosterreich, 2025a). Students
in these programmes improved not only their technical knowledge but also domain-specific
vocabulary and intercultural competence. Within this study, applying a CLIL approach to
Ukrainian electronic communications/radio engineering curricula could embed English
language development directly into technical course modules, thereby strengthening
students’ ability to engage with English-language technical materials.

Even though detailed case-studies of FEnglish-Medium Instruction (EMI) in
engineering are less prominent in the sources accessed, the trend across European higher
education is clear: instruction in English for content courses accelerates both discipline-
specific understanding and English language proficiency (Lin & Lei, 2021). By situating
the technical subject in the medium of English, students must process complex engineering
concepts in English, enhancing their reading, writing and oral skills in the professional
register. Adapting EMI into Ukrainian programmes implies delivering lectures, seminars or
labs in English (or partially bilingual), targeting students’ ability to work with international
specifications, publications and communication in the global engineering community.

The Norwegian University of Science and Technology (NTNU) Engineering
Ladder initiative, for example, uses project-based learning (PBL) and task-based learning
(TBL) in electrical engineering to engage students with real-world ‘wicked’ problems and
external stakeholders (EIT HEI Initiative, 2023). Their research shows that PBL/TBL
assignments lead to positive student learning outcomes, improved motivation, and effective
formation of professional competencies. Similarly, the “Internet of Things (IoT)
Engineering” programme at the Faculty of Electronics and Information Technology,
Warsaw University of Technology, demonstrates how PBL can be systematically embedded
across the engineering curriculum. From the first year onwards, students engage in open-
ended, real-world tasks such as designing and implementing IoT prototypes, including
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sensors, wireless modules, and network communication systems (Krasniewski, 2025). This
approach not only reinforces technical knowledge but also promotes the development of
communication, documentation, and presentation skills in English, essential for
participation in international professional environments.

For Ukrainian students specialising in electronic communications and radio
engineering, these European models provide valuable guidance. Embedding PBL/TBL
tasks, such as prototyping communication systems, documenting their operation in English,
presenting results to peers or external stakeholders, and reflecting collaboratively on design
choices, enables active use of English in authentic problem-solving contexts, enhancing
both technical competence and professional language skills.

While the literature offers fewer specific engineering-English case studies labelled
as “blended” or “flipped”, it is clear that digital tools (virtual labs, online simulations,
technical corpora) and flipped-classroom structures support the integration of subject
content and language learning (Mizza et al., 2025). For example, within the Austrian-Czech
CLIL project, e-learning modules and digital flashcards for technical terminology were
created (VSTE Institute for Technology and Economics, Budweis & FH Oberdsterreich,
2025a; 2025b). A flipped classroom approach for Ukrainian students could entail pre-class
English-mediated reading of technical texts and online modules, followed by in-class
workshops where students use English to discuss, design and present engineering tasks.

However, the evidence from European engineering education underscores that no
single method suffices to generate robust English-mediated professional competence;
rather, a synergistic integration of approaches is required (Holgaard et al., 2023). CLIL
embeds language within content; EMI immerses students in English for technical study;
PBL/TBL engage them in real-world tasks using English; blended/digital and flipped
models increase flexibility, student autonomy and interaction in English. When adapted for
Ukrainian higher-education programmes in electronic communications and radio
engineering, this combined methodological toolkit can produce measurable improvements:
students who can interpret English-language technical documentation, write reports in
English, present findings internationally, and collaborate within global engineering networks.
Moreover, the strategic significance of these improvements extends beyond individual
student outcomes. Strengthening English-language competence in technical disciplines
supports Ukraine’s higher-education internationalisation, aligns specialist training with
European engineering and digital economy standards, and enhances graduates’ employability
and mobility in the integrated European and global labour market.

From a pedagogical perspective, implementing such a diverse blend of methods
necessitates institutional support: curriculum redesign, teacher professional development in
CLIL/EMI, development of English-medium materials in electronics/radio engineering,
access to digital tools and virtual lab platforms, and establishing partnerships that enable
authentic PBL/TBL in English (Zoghbor & Alexiou, 2020). Future research might track
longitudinal outcomes such as graduates’ employment, mobility and participation in
international innovation networks, and investigate which combinations of methods (e.g.,
CLIL + flipped + PBL) are most effective in the Ukrainian technical-education context.

Thus, adapting the European practices reviewed here offers a practical and
evidence-based pathway for developing English language competence in future specialists
in electronic communications and radio engineering in Ukraine, thereby supporting both
individual professional growth and the country’s broader digital-economy and
international-integration objectives.
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CONCLUSIONS AND PROSPECTS OF FURTHER RESEARCH

Therefore, developing English language competence is no longer optional for
specialists in electronic communications and radio engineering. It is a strategic necessity
that directly impacts their ability to access international research, collaborate in global
innovation networks, and succeed in the competitive digital economy. European examples,
including CLIL, EMI, project- and task-based learning (PBL/TBL), and blended and
flipped learning, as implemented at NTNU, Warsaw University of Technology, and in the
Austrian-Czech CLIL initiative, demonstrate that integrating language instruction with
technical education produces highly effective outcomes, enhancing both professional
English skills and domain-specific knowledge.

For Ukrainian higher education, adopting these practices represents a critical
opportunity to close the linguistic gap that currently limits students’ academic mobility,
employability, and international engagement. Embedding English in technical curricula,
engaging students in authentic project- and task-based activities, and using digital and
flipped learning tools can dramatically improve technical vocabulary, presentation skills,
and intercultural competence. Achieving this requires systematic teacher training in CLIL,
EMI, and project-based English instruction, robust institutional support for curriculum
redesign and English-medium materials, and partnerships with international universities
and industry to create authentic English-language learning contexts.

A coordinated, multi-method approach promises measurable and lasting impact:
Ukrainian students who master English-mediated professional skills will be equipped to
interpret complex technical documentation, deliver reports and presentations in English,
and collaborate effectively within global engineering networks. Beyond individual
development, these improvements will accelerate the internationalisation of Ukraine’s
higher education, align training with European engineering standards, and empower
graduates to thrive in a rapidly evolving global digital and technological landscape.

Further research could examine the effectiveness of combined CLIL, EMI,
PBL/TBL, and blended/flipped approaches and the role of digital tools and international
collaboration in enhancing students’ English, technical skills, and employability.
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