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FORMATION OF PROFESSIONAL LANGUAGE
COMPETENCE IN A FOREIGN LANGUAGE
FOR STUDENTS MAJORING IN PHYSICS

The research article investigates the effectiveness of an integrative
teaching methodology in developing professional language competence
among Physics students. The goal of the study was to determine the
peculiarities of forming components of the language professional
communicative competence, and to reveal criteria for the development of
this competence in practical sessions using a foreign language. To achieve
the goal of the study the methodological experiment was conducted based on
the Eurasian National University named after L. N. Gumilyov. Employing
various activities such as collaborative discussions, project-based learning,
role-play simulations, and written assignments, the study focuses on the
enhancement of specific language skills, including speaking and writing
proficiency, acquisition of professional terminology and vocabulary, and
the development of critical thinking and analytical abilities. The findings
aim to contribute valuable insights into the pedagogical strategies that
prove most beneficial in fostering comprehensive language competencies
within the specialized domain of Physics education.

Keywords: professional language competence, language skills,
integrative approach, physics students, professional context, communication.

Introduction

In the modern world the ability to communicate is essential. Especially it is
vital in the professional area where English is used as lingua franca. For aspiring
physicists, mastering a foreign language extends beyond basic communication;
it serves as a crucial element in their career advancement and scientific pursuits.
Professional proficiency in a foreign language entails possessing the necessary
skills to effectively communicate, comprehend, and actively participate in
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professional settings using a language other than one’s native tongue. Specifically
for physics students, proficiency in a foreign language encompasses not only
general language abilities but also specialized scientific language and terminology.
This includes the capability to comprehend scientific texts, present research
findings, engage in scientific discourse, and collaborate with peers from diverse
linguistic and cultural backgrounds.

The relevance and practical significance of this article lie in addressing a
pressing need within the field of physics education. As globalization continues to
shape the landscape of scientific research and collaboration, the ability for physics
students to effectively communicate in a foreign language becomes increasingly
vital. This article tackles this challenge by proposing methods for cultivating
professional language competence among physics students. The study offers
identifying the peculiarities of forming language professional communicative
competence and providing practical criteria for its development. The practical
significance of this research extends to its direct application in educational settings,
where the proposed tasks and activities can be implemented to enhance language
skills and facilitate effective communication within the physics domain.

The concept of fostering professional competence has been explored
in pedagogical literature by various scholars including J. A. Bowden,
E. R. Auerbach, R. Docking, T. Guskey, M. Marcellino, J. C. Richards,
T. S. Rodgers, D. Larsen-Freeman, M. Anderson, A. V. Khutorsky, V. I. Mikheev,
A. K. Markova, T. I. Rudneva, and 1. A. Zimnyaya. The term «competence»
reframes language acquisition as the development of communicative abilities rather
than mere knowledge accumulation. It regards language as a tool for effective
communication and underscores the practical use of language skills in real-life
situations. According to Larsen-Freeman and Anderson (2013), competence is
defined as «the underlying knowledge and skills that a speaker-bringer brings to
bear in performing communicative acts» [ 1]. This definition of competence extends
beyond grammar and vocabulary, highlighting the real-world use of language
skills across diverse social and cultural settings.

A. V. Khutorsky defines competence as «the readiness of an individual
to mobilize knowledge, skills, and external resources for effective action in
a particular life situation» [2]. Kunanbaeva S. S. describes competence as
«an integrated feature of educational qualities», linking it to the category of
«educational outcomesy [3]. In line with these definitions, competence emerges as
a product of formal education and is demonstrated through an individual’s ability
to apply acquired knowledge and skills in specific contexts.

Professional competence is a fundamental attribute for aspiring professionals,
encompassing a diverse amalgamation of knowledge, skills, attitudes, and qualities
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vital for effective performance and successful outcomes [4]. The following points
outline key components of professional competence:

1 Knowledge: Comprehensive understanding of relevant subject matter and
industry practices.

2 Abilities: Proficiency in carrying out various tasks.

3 Mindset: flexibility, eagerness to improve and learn [5].

Acquiring these components equips them with the requisite tools to actively
contribute to global research initiatives, forge international partnerships, and
advance scientific knowledge in their respective fields of expertise.

The development of components is a crucial facet of intercultural
communicative professional competence [6]. In specialized fields like foreign
language proficiency in physics, discerning and grasping the criteria for forming
each component is vital. Through a thorough examination of these criteria,
educators and learners can discern the precise prerequisites needed to cultivate
proficiency in every aspect of professional competence [7]. This comprehension
facilitates the creation of tailored educational curricula and targeted approaches for
competency enhancement, resulting in improved language abilities and effective
communication within the physics domain [8].

Materials and Methods

To demonstrate the efficacy of an integrated approach in teaching English as a
second language to students specializing in physics, we conducted a research study.
Eighteen first-year students majoring in Physics were selected for the experimental
group, and 18 students for the control group at L. N. Gumilyov Eurasian National
University. The selection was motivated by the desire to assess the influence of
methods for developing communicative competence in the professional language
of physics. Initially, a language skills test was conducted to evaluate the students.
Based on the test results, the group of students with lower scores was chosen as the
experimental group. The objective of the experiment was to ascertain the features
involved in developing language professional communicative competence, and to
delineate criteria. for the development of this competence in practical sessions using a
foreign language. Over 15 weeks, with 6 hours per week, students in the experimental
group underwent special training and practical sessions focused on developing
communicative skills in a professional context. This included role-playing, group
discussions, physics-themed project work, as well as practical exercises aimed at
improving oral and written communication.

The research employed various methodologies, including questionnaires to
collect data on students’ expectations, interviews, surveys, analysis, systematization.
Additionally, testing and case studies were utilized.
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Testing and surveys were conducted using Google Forms. During the testing,
communicative language skills such as oral and written expression were assessed.
The tasks were based on physics-related assignments in English, covering topics
such as astrophysics, magnetism, solar energy, physics experiments, and dark matter.

Results and discussion

The experiment, spanning one semester, was carefully planned with the aim
of developing the communicative component of professional language competence
in physics students through an integrative approach. The sessions were organized
in accordance with the curriculum requirements, applying an integrative approach
by immersing students in the professional context for the control group. Each week
consisted of several academic hours during which students learned to apply oral
and written communicative skills within a professional setting. Additionally, they
carried out independent work through activities within Google Classroom. Activities
include collaborative problem-solving sessions, role-playing scenarios, project-based
learning addressing real-world physics challenges, practical experimentation with
foreign language instructions, professional communication workshops, and self-
reflection with language portfolios. Assessment criteria encompass contributions to
group discussions, clarity of communication, project quality, effective presentation,
understanding and application of physics concepts, improvement in formal writing
and presentation skills, and depth of self-reflection. This comprehensive approach
aims to uncover the complexity of forming language professional communicative
competence in practical physics contexts. Participants from the experimental group
completed following tasks:

Task 1: Explore and discuss astrophysics concepts in English

Activity: Group project on a selected astrophysics topic, with a presentation
in English

Description: Students work in small groups to describe astrophysics concepts;
use of the foreign language for discussing and presenting solutions; emphasis
on effective communication of ideas and concepts. The assessment criteria are
represented in the following table (Table 1):

Table 1 — Assessment criteria of the project work

Project Presentation Points
Content relevance and accuracy 10
Clarity of communication in English 10
Effective collaboration within the group 10

Summary Report

Concise summary of project findings

Clear integration of language and physics concepts
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This task enhanced language proficiency, engaged students in teamwork
project. The project reflected professional content within utilizing a foreign
language. Students conducted research, created presentations and delivered
findings in English. As it is known project work provides an opportunity to integrate
language skills with the scientific content [9].

Task 2: Learn about solar energy concepts and terminology in English

Activity: Collaborative discussion on the role of solar energy in physics

Independent work: Write a persuasive assay on the importance of solar energy
in physics research. The assessment criteria are represented in the following table
(Table 2):

Table 2 — Assessment criteria of the collaborative discussion

Collaborative discussion Points
Active participation in the discussion 10
Effective use of English in expressing ideas 10

Persuasive essay

Well-structured essay with a clear thesis

Effective use of persuasive language in English 8

By implementing this activity the following aim was persecuted: develop
communicative competence by engaging students in collaborative problem-solving
sessions related to physics concepts using a foreign language. Students worked
in small groups to discuss the role of solar energy in physics. They used English
for discussing and presenting solutions.

Task 3: A role-play «Dark matter exploration»

Activity: Each student is assigned a specific role related to the study of dark
matter, such as a physicist, researcher, skeptic and science journalist. Students
research their roles and gather information on the topic, then, they prepare for
a formal debate. The assessment criteria are represented in the following table
(Table 3):

Table 3 — Assessment criteria of a role-play

A role-play performance Points
Active participation and engagement in the debate 10
Clarity and effectiveness of communication in English during 15
the debate

Depth and accuracy of information presented 20
Integration of scientific concept and terminology 15
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The aim of the activity was to enhance language skills and professional
communication by incorporating role-play relevant to physics context. Students
could participate in various roles, therefore engaged in simulated professional
interactions using English. This role-play approach not only encourages students
to delve into the complexities of dark matter but also provides a dynamic and
interactive way to explore different viewpoints within the scientific community.
It emphasizes critical thinking, effective communication, and the application of
knowledge summarizing their collective understanding of dark matter.

Task 4: Famous experiments in physics

Activity: Students choose three famous experiments in physics from different
eras and subfields, gather information, analyze its significance, make conclusion
and write an essay. The assessment criteria are represented in the following table
(Table 4):

Table 4 — Assessment criteria of a written assignment

Written assignment Points
Depth of the research and selection of diverse experiments 15
Clear analysis of the significance of each experiment 20
Reflection on the challenges and breakthroughs in 15
experimental physics

Overall clarity, organization, and quality of writing 15
Creativity and original insights in presenting the information 10

The aims of the activity were to explore and analyze some of the most
influential and groundbreaking experiments in the field of physics while enhancing
English language proficiency. Understand the historical context, methodologies,
and the impact these experiments had on shaping our understanding of the
physical world, all while practicing effective communication in English. The
assignment encouraged students to delve into the rich history of physics, critically
analyze famous experiments, and develop a deeper appreciation for the role of
experimentation in advancing scientific knowledge.

Throughout the semester-long experiment, we employed a multifaceted
approach to foster the development of communicative professional competence
in a foreign language among physics students. Activities such as collaborative
problem-solving sessions, role-playing scenarios, project-based learning, practical
experimentation, professional communication workshops, and self-reflection
with language portfolios were designed to integrate language skills with physics
concepts. Specifically, in the «Dark Matter Exploration» task, students engaged
in a role-play debate and independently wrote research papers in English,
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emphasizing effective communication and language use within a physics context.
The culmination of these activities was reflected in a comprehensive test that
assessed language proficiency, collaborative communication, and the application
of language skills in physics-related scenarios.

Results of formation professional communicative competence of foreign language

) 7
i cie \Eh 'f

8 1 W The high level

W The average level

i The low level

Number of students

Speaking skills  Writing skills  Wocgbulary and Critical thinking
terminology and analysis

Components of the professional communicative competence of
foreign language

Picture 1 — Results of formation professional communicative
competence of foreign language

Diagram demonstrates the effectiveness of chosen activities which form
professional communicative competence among the majority of participating
students. Such components as speaking skills, writing skills, vocabulary
and terminology, critical thinking and analysis were cultivated with the help
of collaborative discussions, project-based learning, role-play and written
assignments. While we proved the productiveness of them, it is essential to admit
that students still face some difficulties. Some challenges include getting used
to specific vocabulary and terminology used in physics, thinking deeply about
physics concepts, as well as mastering collaborative speaking skills. Nevertheless,
an integrated approach is highly efficient tool to achieve development of the
foreign language skills [10].

Conclusion

The goal of the study was to identify the peculiarities of forming this
competence, as well as to determine criteria for its development in practical
sessions using a foreign language. It can be noted that the conducted experiment
clearly demonstrates the effectiveness of using integrated approach for developing
language professional competence in physics students. The findings revealed
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that the use of special trainings, project work, role-playing games, and practical
exercises significantly improved students’ communicative skills in a professional
context. The tasks proposed within the study covered various aspects of physics
and allowed students to actively apply the acquired knowledge and skills in
practice. Tasks related to discussing current concepts in astrophysics, studying
solar energy terminology, role-playing in the «Dark Matter Exploration» theme,
and analyzing famous experiments in physics proved to be especially beneficial
among the others. However, applying of an integrated approach to teaching foreign
language might be challenging for teachers [11]; overall, the research findings
confirm that systematic use of such methods and tasks contributes to the effective
development of language professional competence in future physicists, which may
be crucial for their successful careers in global scientific community.
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«®PU3NKA» MAMAH/BIFBIHIA CTYAEHTTEPAIH IHET TIJIIHIH
KOCIBH TIUIAIK K¥3BIPETTIJIITI'TH KAJIBIIITACTBIPY

Foinvimu maxanaoa « Pusuxay mamanoviebl OOULIHUA OKUMbIH
cmyoenmmepOiy Kociou mindik Ky3vlpemmiiiein Kaiblnmacmsipyod
uHmepzpamuemi oKvlmy o0icmemeciniy muimoiniei Kapacmolpvli2aH.
3epmmeyoiy makcamor — AUHSGUCTIUKANBIK, KOCIOU KOMMYHUKAMUGINIK
KY3blpemmiaik KOMNOHEeHmMmepiH aHbIKMAY, COHOAl-aK wiem MmiliH
nauodalana omulpuln, NPAKMUKAILIK cabakmapoa ocvl Ky3vlpemmi
oamelmy Kpumepuiiepin aHblKmay. 3epmmey MaKcamviHa JHcemy
ywin JI. H. T'ymunee amoinoazvl Eypasus ¥aimmulk yHUSepcumeminiy
baszaceiHOa sdicmemenik 3Kcnepumenm xicypeizindi. Muza wabywin,
AHCOOANBIK, OKbIMY, POJIOIK MOOenboey JHCoHe dHcazbaula mancapmanap
cusKkmsl 9pmypai ooicmepoi naudaiana omelpsin, 3epmmey aybl3uld
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JHCOHE JCazoaUa CayammbliblKmbl, KOCIOU MEePMUHONIOLUANBL HCOHE CO30IK
KOpObI, CbIHU OUNAY MeH AHATUMUKALbIK OUIAYObl KOCA an2anod, Oeneini
0ip mindix dazovinapovl damvimyza dazvimmanean. Kopvimeinoanap
Qusura 6inIMIHIE MAMAHOAPOBIPBLI2AH CANACBIHOA HCAH-HCAKMbL MITOIK
Ky3blpemminikmepoi 0amvimyaa yiKeH ocep ememin neoacocuxaiblk
cmpamezusnap mypaisl KyHObl myciHikmepoi Oepyee bazblmmanzar.

Kinmmi ce3z0ep: xociou mindix Kyzvipemminik, mindix 0az20siiap,
unmeepamuemi mocii, uzuxa cmyoenmmepi, Kociou KOHmMeKcm,
KOMMYHUKAYUS

*4. FO. Kysueyosa, A. E. Huazosa
EBpasuiickuii HaMOHATBHBIN
yuuepcuret umenu JI. H. I'ymunesa,
Pecny6imka Kazaxcran, r. AcraHa.
Ioctynuno B penakuuio 06.02.24.
Ioctynuino ¢ ucnpasnenusimu 10.02.24.
IIpunsto B nevars 12.03.24.

®OPMHUPOBAHUE IMMPOPECCUOHAJIBHOM SI3BIKOBOM
KOMIETEHIIUN HHOCTPAHHOTI'O A3bIKA
Y CTYAEHTOB CIIEHHUAJIBHOCTH «®U3UKA»

Hayunas cmamos uccredyem sgpgexmusnocme unmepamueHou
Memooonozuu npenoddsanus 8 opmMuposarHuu npopeccuoHaIbHOuU
A3LIKOBOU KOMNEMeHyuyu cpedu Cmyoenmos, 00y4aowuxcs no
cneyuanvnocmu « Puzuxayr. Llenv ucciedosanus 3axKiioualacy 6
BbIAGNICHUU 0CODEHHOCmeEl POPMUPOBANUSL KOMNOHEHMOB A3bIKOBOTU
npogeccuonanbHoll KOMMYHUKAMUBHOU KOMNEMEeHYUU, d maxoice
6 onpedeneHuu Kpumepues pazeumus 3moll KOMHemeHyuu Ha
NPAKMUYECKUX 3aHAMUAX C UCNONb30BAHUEM UHOCIPAHHO20 A3bIKa. [ns
docmudicenus yeau ucciedo8anus Ovll npoeeoeH MemooosouiecKull
akcnepumenm na 6aze Eepasuiickoco nHayuonanvbnoeo yHugepcumema
umenu JI. H. I'ymunesa. Hcnonv3ys pasnoobpasHvle Memoosl, maxkue KaKk
KOJIeKMuUgHbvle 00Cydicoenus, obyuenue Ha 0CHO8e NPOeKmMos, poesbie
CUMYTAYUU U NUCbMEHHblE 3A0aHUs, Uccaedo8anue GoxKycupyemcs
HA paseumuu KOHKPEmHbIX A3bIKOGbLX HABLIKOG, GKAI0UAS YCIMHYIO U
NUCLMEHHYIO 2PAMOMHOCIb, YCBOCHUE NPOPECCUOHANLHOU MEPMUHOIOUU
U COBAPHO20 3anaca, d MAaKHce Ha PA3GUMUL KPUMUYECKO20 MbIUUIEHUS]
u ananumuyeckux cnocoonocmei. Ilonyuennvie pe3yabmamol HANPAGLEHbL
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Ha npedocmasienue YeHHslx uoell 8 001acmu nedazocudecKux Cmpameut,
KOMopble OKA3bleaOm HAuboIbiee 8030elcmsie Ha (opmMuposanue
6CECTNOPOHHUX A3IKOGHIX KOMNEMEHYULL 8 CReYUATU3UPOBAHHOL 001acmiL
0bpazosanus no Qusuxe.

Kniouesvle cnosa: npogheccuonanvras sA3v1k08as KOMNemeHyis,
SA3bIKOBbLE HABBIKU, UHMe2PAMUBHBIL NO0X00, CMyOeHmbl QuU3UKuU,
npopeccuoHanbHuIl KOHMEKCM, KOMMYHUKAYUS.
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