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Abstract:  The article analyzes the didactic constraints and methodological
decisions that determine the effectiveness of teaching foreign languages to students of
mathematical specialties in higher education institutions, in particular at Kyiv
National Taras Shevchenko University. The focus is placed on the problem of selecting,
structuring and pedagogically supporting instructional materials within ESP courses
where linguistic training is combined with professional content. The growing
importance of international academic mobility, access to foreign-language research
sources and participation in professional communication increases the need for
accurate command of terminology as well as the ability to interpret logical proofs,
graphical models and symbolic structures.

The study generalizes contemporary approaches to materials development and
demonstrates that real classroom practice is shaped by time limitations, different levels
of students’ preparedness, the complexity of mathematical discourse and the necessity
to develop receptive and productive skills simultaneously. The paper considers ways
of organizing a corpus of texts according to rhetorical functions, topics and sources,
characterizes the principles of using authentic materials, and describes mechanisms
for integrating lexical, grammatical and professional components.

Special attention is paid to exercise planning, the development of contextual
guessing strategies, the use of monolingual dictionaries, and the formation of
argumentation and critical evaluation skills. The methodological potential of audio-
visual tools, group discussions, project work and meetings with field experts is

outlined. Approaches to testing and multi-level course evaluation through continuous
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student feedback are presented. The feasibility of systematic materials design based on
theoretical validity, practical applicability and teachers’ professional growth is
substantiated.

The proposed vision emphasizes that instructional resources should stimulate
cognitive activity, provide opportunities to use language in professional situations and
foster understanding of scientific reasoning. Implementation of these principles creates
conditions for sustainable motivation of future mathematicians and for their
integration into the international academic environment.

Keywords: audio-visual materials, ESP, evaluative exercises, group discussion,

experimental basis, visual reasoning.
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Anomauia: Cmammio npucesdyeHo auanizy OUOAKMUYHUX OOMEeHNCeHb
MemOOUYHUX pilleHb, W0 BU3HAUAIOMb ePEeKMUBHICb GUKIAOAHHS [HO3EMHUX MO8
CMyOeHmam MamemMamuyHux cneyiarbHocmel y 3akaiaoax uujoi oceimu, 30Kpema 8
Kuiscokuii nayionanvnuii ynieepcumem imeni Tapaca [lleeuenka. Y yeumpi yeacu
nepebygae npobrema 0000py, CMPYKMYPYBaHHs mMa Nneoa2o2iuHoi NiOmMpumMKu
HagyanvHux mamepianie y kypcax ESP, Oe noecouyromscia moena niocomoska i
npoghecivinuil 3micm. 3pocmanus pouai MINCHAPOOHOI aKadeMiyHoi MOOIIbHOCHI,
docmyny 00 IHUWOMOBHUX O0xcepesl ma yuacmi y (haxo8ux KOMYHIKAYIAX akmyanizye
nompeby y mouHoMy B0J00IHHI MEPMIHON02IEI0, VMIHHI IHmepnpemysamu 102iuHi
006e0enHs, epa@iuni Mooeni ma CUMBONIYHI CIMPYKMYPU.

Hocniooicennsi y3aeanvHioe cy4acHi nioxoou 00 CMBOPEHHs Mmamepianie i
006800UMb, WO pPealbHa AyOUMOPHA NPAKMUKA POPMYEMbCA Ni0 BNAUBOM UACOBUX
PAMOK,  PI3HOpPIBHEeBOI ni02omosKu 3000y8auis, CKIAOHOCMI MAMEMAMU4HO20
OUCKYpCY ma HeoOXIOHOCMI napaneibHo20 pO36UMKY PeYenmueHUX i NPOOYKMUGHUX
YMiHb. Posenanymo cnocobu opeaHizayii mexcmogoco KOopnycy 3a pUumopudHumu

QYHKYIAMU, MeMAMUKOI0 Ma 0AHCEPENOM NOXOOHCEHHS, OXAPAKMEPUIOBAHO NPUHYUNU
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BUKOPUCMAHHA ~ABMEHMUYHUX Mamepiane, a maxKo}c Mexamizmu inmezpayii
JIeKCUUHOI, 2pamamudtoi u npopecitinoi CK1a008UXx.

3nauny ysazy npudineno niaHy8arHio 6npas, QopMySaHHIO HABUYOK 3002A0KU
3a KOHMEKCMOoM, pobomi 3 0OHOMOBHUMU CTIOBHUKAMU, PO3GUMKY apeyMenmayii ma
KPUMUYHO20 OYIHIOBAHHS 3Micmy npoyumano2o. Onucano mMemoouyHuti nomeHyiau
ayo0ioGi3yanibHUx 3aco0ie, epynosux OUCKYCil, NPOEKMHOI OidbHOCMI, 3ycmpidell i3
Gaxisysmu eanysi. Ilpedcmasneno nioxoou 0o mecmysaHHs ma 0a2amopieHesoi
OYIHKU sKOCMI KYpCié uepe3 NOCMIUHUL 380POMHULL 38 30K 8I0 CMYOEeHMIs.
Ob01pyHmMoB8ano OOYiIbHICMb CUCMEMHOI pO3POOKU Mamepianié Ha OCHO8I NOEOHAHHS
meopemuyHoi 8aniOHOCMI, NPAKMUYHOI NPUOAMHOCMI ma Npo@pecitinozo po3EUMKY
suKIaAOaya.

3anpononosane OauenHs NIOKpecnoe, WO HABYAIbHI pecypcu Maromo
CMUMYTI08AMU  NI3HABANLHY — AKMUBHICMb,  3abe3neuysamu  MONCIUBICID
3acmoCcy8aHta MO8U Y (haxoeux cumyayisax i Cnpusamu yCc8i0OMIeHHIO 102IKU HAYKOBO20
mucnenus. Peanizayis makux ApUHYUNIE CMEOPIOE YMOB8U Ol CMIUKOI Momusayii
MAUOYMHIX MameMamuKie ma ix inmezpayii' y MidCHaAPOOHUL AKAOeMIYHULL NPOCMIP.

Knwuoei cnosa: anenilicoka moga 3a npogeciinum CnpaMy8aHHiM, ayoio ma
8i0eo mamepianu, OUCKYCis 8 2PYhi, eKCHEPUMEHMATbHA OCHO8A, OYIHIOBANbHI 8NPABL,

CUMBONIYHE ma 6i3yaﬂbH€ MUCTIEHRHAL.

Problem statement. The training of future mathematicians in the context of the
internationalization of higher education and the active integration of Ukrainian
universities into the global academic space leads to increased requirements for
proficiency in foreign languages for professional and scholarly communication. Work
with proofs, formalized descriptions, symbolic structures, graphical models and
complex logical reasoning requires students to interpret specialized texts accurately,
understand argumentation and confidently use mathematical terminology in another

language. Under such conditions, a foreign language becomes a tool for access to
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international research resources, academic mobility and professional cooperation.

Educational practice shows that the achievement of these outcomes largely
depends on the quality of instructional materials, the principles of their selection, their
organization and the methods of pedagogical support. The design of an ESP course for
mathematicians is influenced by a number of factors, including students’ diverse levels
of preparation, limited classroom time, the need to combine linguistic and professional
components, and the necessity to maintain interest in mastering complex terminology.
The real conditions of teaching create a system of constraints that affect the choice of
texts, the format of exercises and the balance between receptive and productive
activities.

Reconsidering the role of instructional materials in this context involves taking
into account communicative relevance, professional applicability and the possibilities
of integrating different modes of presenting information. The search for a balance
between theoretical models of language learning and the practical realities of classroom
work highlights the need to develop effective approaches to materials design. For this
reason, the analysis of constraints that determine the effectiveness of teaching foreign
languages to future mathematicians becomes particularly important.

Review of recent research and publications. Contemporary research in the
field of teaching foreign languages for specific purposes demonstrates a growing
interest in the problem of selecting and designing effective instructional materials.
Scholars examine methodological, cognitive and technological dimensions of ESP
instruction, paying particular attention to the needs of students of mathematics, for
whom terminological precision, the ability to work with logical argumentation,
graphical and symbolic representations, and readiness to use a foreign language in
professional and academic contexts are of primary importance.

The study by Fursenko O. et al. focuses on approaches to designing English-
language Moodle content for mathematics courses. The scholars analyze the principles

of terminology selection, ways of integrating linguistic and subject components, and
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requirements for structuring digital materials. The proposed solutions demonstrate the
potential of the electronic environment for developing students’ professional
communicative competence [1].

The issue of interaction between several languages in the process of learning
mathematics is examined by Snizhko N. The research concentrates on the cognitive
consequences of combining the native, foreign and mathematical languages and on the
impact of such integration on comprehension. The outlined approaches open new
opportunities for improving work with terminological materials in ESP courses [2].

The theoretical foundations of foreign language training for future teachers of
science and mathematics are systematized by Kravchuk T. The publication summarizes
Ukrainian and international practices of developing professional language competence
and identifies current challenges and directions for modernization. The conclusions
emphasize the importance of authentic materials and professionally relevant
vocabulary [3].

The development of English academic communication skills of master’s
students 1s addressed by Kyrykylytsia V. et al. The authors substantiate the need for
purposeful work with academic texts and for training in interpreting and presenting
research results. The proposed approach strengthens the role of materials as an
instrument for students’ integration into the international scientific community [4].

Innovative opportunities created by combining EMI and digital technologies are
analyzed by Novak I. et al. Particular attention is paid to the use of artificial intelligence
for content adaptation, support of individual learning trajectories and enhancement of
student engagement. The ideas presented encourage a reconsideration of the principles
of ESP material development [5].

Ways of increasing learning motivation in professionally oriented language
instruction are highlighted by Babenko K. The research proves the effectiveness of

practice-oriented tasks reflecting real situations of future professional activity. The
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suggested tools contribute to more active acquisition of specialized vocabulary and
communicative skills [6].

Specific features of teaching Business English to students of non-linguistic
specialties are investigated by Kotliarova L. Emphasis is placed on the necessity of
flexible adaptation of materials to professional needs and learners’ backgrounds.
Practical orientation is viewed as a prerequisite for confident language use in
occupational contexts [7].

Current difficulties in organizing foreign language instruction in non-linguistic
higher education institutions are outlined by Shmelkova H. et al. The researchers
propose a set of measures aimed at updating content, broadening methodological tools
and increasing student interest. The recommendations highlight the importance of well-
designed materials for achieving learning outcomes [8].

Enhancing motivation through gamification is considered by Panchenko V. et al.
The study demonstrates that interactive formats and competitive elements foster deeper
consolidation of terminology and greater cognitive involvement. The proposed
strategies expand the teacher’s toolkit in selecting effective exercises [9].

A three-dimensional model of developing foreign language communicative
competence under contemporary conditions is proposed by Kriukova Y. The concept
integrates linguistic, professional and sociocultural dimensions of training and orients
instruction toward practical application. Such a structure reinforces the requirements
for the functionality and relevance of teaching materials [10].

Unresolved issues of the general problem. Despite the considerable number of
studies devoted to improving foreign language training for students of mathematics, a
range of important aspects remains insufficiently explored. Existing research mainly
focuses on digitalization, the integration of bilingual approaches, the development of
academic communication, or the enhancement of learners’ motivation, whereas the
issue of how instructional materials function within a specific course is often treated

only fragmentarily.
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The relationship between theoretical models of materials design and the practical
realities of classroom work requires deeper analysis, since teaching is shaped by time
constraints, students’ levels of preparation, the complexity of mathematical content,
and the need to develop linguistic and professional skills simultaneously. Mechanisms
for adapting authentic texts to instructional purposes, as well as ways of maintaining a
balance between receptive and productive activities, also remain inadequately
described.

Further consideration should be given to the problem of determining criteria for
the effectiveness of materials that can sustain students’ interest while ensuring
terminological accuracy and the development of argumentative skills. The absence of
an integrated view of these factors makes it difficult to elaborate a coherent
methodological strategy for teaching foreign languages to future mathematicians.

Purpose of the article (objectives of the study). "Theory in context free; but
teachers face a number of important constraints in their work" (Bowers)

The objective of this article is to define the role of materials in English (French)
classes[11]. While all of the ESP programs share common general objectives, they have
individual specific objectives. Therefore, the choice of materials to carry out those
objectives can be decided in three different ways:

- according to rhetorical function;

- according to topic or theme;

- according to source of text (i.e. textbook, professional journal, etc.)

Presentation of the main research material. These decisions are made in view
of the special circumstances of each ESP course. The English (or French) for
Mathematics teacher or materials developer found the use of rhetorical function the
most natural way to determine the choice of texts, since the subject matter of that area
deals so frequently with classification, division, comparison and contrast, definition,

etc.
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The specific objectives selected for each ESP course are formulated by following
common norms and utilizing similar formats as far as possible. They are necessarily
different for each course, since the needs which arise out of the necessary analysis are
different. It is nonetheless possible to identify certain core objectives common to all
courses, which are listed with the purpose of giving an overall view of what all ESP
programs have in common. Hence, reading skills are regarded as the principal objective
for all courses, followed by listening comprehension while speaking and writing are
classified as secondary objectives [12].

Material production

In all cases, authentic texts are usually used as the basis for materials production.
"Authentic" may be used to mean either materials which the students are using in their
academic subjects concurrently with their ESP program, or materials similar in content
and style to those which they are or will be using in their academic subjects [13].

As well as using graded language, authentic texts are largely written in order to
a specific language point: a grammatical form or collection of lexical items, and are
extremely effective tools for focused learning. In contrast, authentic texts may be
considered more "natural", in that they contain a variety of forms and lexical items.
This not only helps learners observe how language items work in harmony, but also
helps prepare them for more real-world communication. In both authentic reading and
authentic listening texts, learners are exposed to unregulated native speaker language,
and so are more likely to encounter language not found in course books [14].

In terms of structure, there is a general approach to deal with structural
difficulties within the texts as they arise. That is, if a student requires some help in
understanding some difficult grammatical structure it may be explained in class. Some
courses have incorporated exercises based on grammatical structures in the text.

Planning the Exercises

Which vocabulary to teach is also determined by the text at hand. Exercises are

developed to encourage guessing at the meaning of unknown words by using
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contextual suggestion. The use of a monolingual dictionary is also encouraged when
the student must determine which of several possible meanings of a word is the
appropriate one for the context. Vocabulary exercises are being elaborated in a variety
of ways. In the ESP courses which deal with more mathematical fields, such as
Mathematics, there is a greater emphasis on mathematical vocabulary.

Rhetorical functions form the basis for the syllabus of one ESP course (English,
French for the students of mathematics). As with structure, rhetorical functions are
pointed out and explained when and where they occur in a text. After students have
dealt with a function in several texts, they might then be asked to recognize the function
in a subsequent text.

Evaluative exercises are part of most course materials. After having gone
through the text using a variety of the of the abovementioned exercises, the student is
then asked to evaluate the content according to his own criteria, comment on his
applicability to his own current interests, etc.

Criteria may also be provided by the teacher or suggested by outside sources
such as the scientific approach of the particular field of study. These activities are
motivating because they allow students to express their own ideas in relation to the
topic and it involves them at a higher level than just reporting what was the text.

Methodological Aspects for ESP Course

The following methodological aspects may be utilized during an ESP course:

- the use of audio-visual materials;

- printed texts with accompanying exercises;

- group discussions, presentation of prepared projects;

- talks given in English (French) by invited experts in the students' field. Work
in the area of testing covers two main sections:

- development of tests, which takes place concurrently with materials
production;

- evaluation of testing procedures.
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As for material production, it is necessary to distinguish between what is actually
being done on an experimental basis and what is projected for the future.

Sometimes, tests are teacher-made and tailored to the specific objectives focused
on in a given unit or group of units.

In this respect, there are achievement tests since they are used to determine
whether the student has achieved the objectives covered in a particular phase of the
course.

The evaluation of the ESP courses themselves is conceived of as being short
term as well as long term. On a short term basis, steps have already been taken to
evaluate the materials and testing procedures used. Specifically, these steps consist of
the administration of a questionnaire which students are asked to fill out at intervals
throughout each course. In this way, an attempt is made to determine the usefulness,
relevance and degree of interest aroused by the materials used so as to arrive at a
decision as to whether specific readings, films, exercises etc. should be retained,
modified or discarded. In addition to providing feedback from students with regard to
the course material and the relationship between these and accompanying exercises and
audio-visuals, the questionnaire elicits information concerning the extent to which
testing procedures are perceived as relevant to the course work.

A Material Development Project

Any individual teacher can prepare a set of materials partly himself, partly from
a selection of available sources. A material development project aims to eliminate some
of the hit-and-miss procedures o materials production by: 1) using a coherent
methodology; 2) being based on teacher planning and teacher evaluation.

The considerable investment that such a project demands can only be justified
if: 1) the materials can claim some theoretical validity ( they must take into account
current models); 2) the materials are pragmatically valid ( they must be capable of
being used effectively by the teachers and students they were intended for); 3) the

experience in using the materials helps increase the professional competence of
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teachers to higher standards of achievement of students; 4) the materials and the
experience acquired in producing them are ultimately of benefit to the major
institutions which share the relevant curriculum setting.

Planning the Materials

What are materials supposed to do? In defining their purpose, we can identify
some principles which will guide us in the actual writing of the materials.

Materials provide a stimulus to learning. Good materials contain:

- special texts;

- opportunities for learners to use their knowledge and skills;

- materials help to organize the teaching-learning process;

- materials embody a view of the nature of language and learning [13: 107].

Besides, we attempt to make texts and exercises rather interesting and relevant
by choosing inter-disciplinary topics of general academic interest and to include study
skills useful in a variety of disciplines.

Production and Use of Materials

The fact that materials need to be used as sources rather than as pre-constructed
courses should not be regarded as a weakness of task-based teaching; it can in fact be
a strength for any form of teaching. When what is done in the classroom involves a
decision made by the teacher, a student has a reason to feel personally satisfied or
dissatisfied with the way in which it takes place [15].

The teacher can benefit from the opinions of students and teachers outside the
project group in the following way:

- general discussions of the aims and methods of the material; anticipation of
difficulties;

- comments and suggestions on individual texts and exercises after use in class
involving suggested changes, reduction, expansion;

- indication of any supplementary material used;
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- production of texts - this is being done largely by teachers in consultations with
the group and it gives valuable insights on the purpose of the materials.

Training and assistance to teachers has so far taken the following forms:

- "orientation" seminars to familiarize teachers with the aims and methods of the
material;

- pre-teaching seminars containing demonstration lessons, group planning of
units, discussions of teaching techniques;

- teachers’ meetings during experimental use of the material is to foresee
problems, discuss doubts, collect evaluations, observe classes, discuss modifications
of the material.

The main teachers' aims are: 1) to provide a model of recommended teaching
techniques; 2) to allow the teacher to adapt the material to his own circumstances and
to develop skills of interpreting the material and supplementing it with his own ideas.
This is necessary in order to provide motivation, additional examples, judgement of the
acceptability of students. Contributions, choice of teaching procedures, etc.; 3) to
provide the teacher with a confident understanding of the fundamental purpose of the
material so that he can convey this to the students and become an innovator himself
[16].

Material Analysis

The students of Mathematics are those who need the English (French, etc.)
language skills for specialist purposes. It provides a sound basis for the study of profile
subjects in English or another foreign language. Moreover, it ensures complete
motivation through interesting situations and enjoyable language activities.

The concept-building "core" of the series is the General Science course. Related
to this core there are some specific courses for different subjects, of which Mathematics
is one. General Science presents aspects of language use common to all disciplines.
Mathematics exploits the same aspects within the context of the subject and develops

reading, writing and listening comprehension [17].
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Introduction to Nucleus: Mathematics

The aim of the Mathematics course is to develop in the student a competence in
using English (French) both actively and receptively in order to extract information
from written and oral texts and from visual forms of presentation and to develop the
student's ability to follow continuous arguments. Usually textbooks include some aims:
1) aims of the Teacher's Notes; 2) the language content; 3) the scientific content; 4)
methods of scientific study; 5) how to teach the course [17].

Every unit must include one or several mathematical texts, aims (e.g.: to present
the difference between visual and symbolic reasoning in mathematics); main language
items (e.g. statements in the simple present which classify diagrams, opening up
various types of visual reasoning: singular + a/an e.g. : a picture is less formal than
symbol; plural without article: e.g. : pictures are less formal than symbols. Description
of property: noun phrase + be + adjective phrase: Coordinates are one of those simple
ideas that ... Noun phrase + verb + noun phrase: Fourier analysis rapidly became the
test case for ideas...

Criteria to be applied to each activity

- Purpose - Is the purpose clearly defined?

- Type - Does the exercise type effectively and economically accomplish the
purpose?

- Content - Are instructions to students clear?

- Interest - Is it interesting?

- Authenticity - Is it a meaningful task? Is it challenging?

- Difficulty - Does it contain distracting difficulties?

Conclusion

In any way variety is necessary — to avoid boredom created by guidance. To find
various communicative written practice, we should integrate e.g. writing with other
classroom activities, such as reading practice followed by listening and speaking

practice. Therefore, writing can take place as part of a natural sequence of learning

https://pedagogical-academy.com/index.php/journal/about ISSN: 2786-9458

VBech KOHTEHT JlilieH30BaHo 3a ymoBamu Creative Commons BY 4.0 International license



NEOATON4YHA AKAOEMIA:
HAYKOBI 3AMUNCKN

activities. Audio-visual materials should also be used to provide a more open-ended
framework for writing activities of different kinds. These activities are designed to
involve students in solving different problems. This requires them to use their
background knowledge and the other sources of data to solve the given task. This is
related to students' needs and interest and therefore, motivates them. Materials facilitate
a learner self investment, provide the learner with opportunities to use the target

language to achieve communicative purposes [18].
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