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BILINGUAL APPROACH TO FOREIGN STUDENTS MATH TEACHING
IN THE KHARKIV NATIONAL UNIVERSITY NAMED AFTER V.N. KARAZIN

Abstract. The article discusses the peculiarities of teaching mathematics for foreign students who use English as a
language intermediary in bilingual education at the preparatory department of the Kharkiv National University named after
V.N. Karazin. It is noted that the key feature of educational material on mathematics, as information, is its network
structure, formed by semantic-logical links. There are options for the distribution of decisions of control tasks. The process
of preliminary assessment of foreign students, the training program and the logic of its creation are analyzed. The process
of organizing bilingual education of foreign students at the faculty and its coordination between teachers is described. A
statistical analysis of the composition of students, the initial level of their training is presented and the most effective
training strategy is justified using the capabilities of university teachers. The process of creating a program for the
discipline "Mathematics" is considered, taking into account the fact that students have a different initial level of knowledge
in mathematics. It was noted that the use of a bilingual approach to learning and interdisciplinary cooperation allows
foreign students to better understand the content of the discipline; get more opportunities to clarify difficult moments;
expand opportunities for joint work on developing collaborative solutions; Feel comfortable when working with a
mathematical device. It was concluded that interdisciplinary interaction in the learning process, in which students receive
both professional development and improvement of their foreign language skills, deserves a positive assessment and can be

recommended for use in the development of the educational environment.

Keywords: bilingual education; mathematics; English for special purposes; foreign students; teacher.

Formulation of the problem

In recent years, to increase the efficiency of
teaching foreign students, approach based on bilingual
education increasingly used. This approach is the
subject of discussion in the professional society of
different higher education institutions teachers of
preparatory faculties. This approach is closely linked
and coordinated with the interdisciplinary approach to
teaching disciplines and subject-integrated learning,
which contributes to a deeper learning of academic
disciplines and contributes to increasing the chances of
high-quality education of foreign students in tertiary
education institutions both in and out of the host country
and especially when it comes to learning English for
special purposes. Particular attention is also required to
study in English for further study in higher education in
European countries. The language of specialty is also
the most important aspect of teaching Ukrainian as a
foreign language in non-philological institutions of
higher education [1].

The teaching of a specialty language is
multifaceted. In the first place, it is impossible without
working on a special terminology [2]. Such work is
based on linguistic analysis of different levels units:
terminological phrases, words, elements-terms. The
basis for the analysis of different levels units is
development of a minimum list of terms of a separate
discipline.  Solving this problem requires the
development of a dictionary on the preparation subject.
To ensure better preparation, the dictionary should be
developed for most native for students languages.

The training and preparation of foreign students at
the initial stage of their preparation has obvious signs of
bilingual education [3]. This paper describes the
experience of bilingual education in math at the
preparatory faculty of foreign students at the Karazin
Kharkiv National University. The educational process

and the assessment of the academic achievements of
foreign students are carried out by teachers of special
disciplines, in this case, math, in close cooperation with
the teachers of the Ukrainian language as a foreign
language.

Analysis of recent research and publications

The question of bilingual education is widely
presented in the methodological literature. Along with
the term  "bilingual education", the words
"bilingualism", "linguistic immersion" or even
"bilingual linguistic immersion" are used. The attention
of researchers attracted university programs for foreign
students studying in a specialty in terms of language
immersion, most often it is about English and people
who study it. (ELL, English Language Learners) Today,
the "theory of languages for special purposes" continues
its development (languages for special purposes), the
formation of which preceded the work of T. Saviori
[2, P. 295-301]. Bilingual education of math for foreign
students involves the simultaneous use of English and
the Ukrainian in the context of math and continues to be
the subject of pedagogical research.

The most popular topic of research is the weight of
each of the partner languages. Some researchers argue
that students show higher results on one of the partner
languages that they use more [3-6]. Of course, the
teaching of discipline studied in the bilingual regime,
should take into account the characteristics of basic
student training and the possible individualization of the
training program. As a rule, one of the language
partners is English. The share of the use of this language
depends on how proficient it is in the student's region of
residence [7]. In the practice of the department the most
frequent ratio of languages is 50/50, although it can
reach up to 70 percent or more. The choice of a learning
model and the need to use the English language
component depends on the characteristics of the student
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contingent over the years of the recruitment. In some
cases, when the proportion of English-speaking students
is low, studies are conducted exclusively in the
language of the host country. Although recent years
more and more demand is learning exclusively in
English.

A number of instructors in our country and abroad
note the low level of preparations in math, growing
number of immigrants who also have problems with the
language of the country of residence (English in this
case), since at home they communicate exclusively in
native language. Researchers come to the conclusion
that mathis much less than other disciplines, depends on
the language of communication. More important are the
methods of studying mathematics in the country of
origin students (English school, Chinese school, school
of French colonies) [8-9]. However, bilingual education
for foreign students in math consistently contributes to
the mastering of their mathematical sections in solving
practical, achievable and individually oriented tasks
[10-14].

Bilingual education attracts the attention of
researchers first of all because it allows to better
organize the study of profile disciplines and
compensates for the lack of knowledge of one language
at the expense of the second, which in the end gives
students a wide choice of sources of information and
learning methods.

Unfortunately, the students' knowledge of English,
Ukrainian and mathematics is not homogeneous. Some
students have sufficient English language proficiency,
but their knowledge of mathematics is not sufficient.
The other part of the students have a good knowledge of
the language of the host country, but either poorly
trained in math or do not speak English. There are those
who are well trained in math, but do not know either
English or Ukrainian.

Thus, the issue of the formation of a methodology
for teaching math to provide the necessary competences
for students for further study in institutions of higher
education of Ukraine remains unresolved.Open, also,
remains the issue of creating an educational
environment for the organization of high-quality
training in math.

Therefore, the purpose of the article is to develop
a methodology for studying mathematics by foreign
students on the basis of a bilingual approach using
modern educational environments.

Presenting main material

Practical experience shows that it is math causes
the greatest studying difficulties with students.

A key feature of educational material in
mathematics, as information, is its network structure,
formed by semantic-logical links.

Fig. 1 shows the distribution options for the
solutions of control tasks where +/- — True / incorrect
solution of the control task; A, B, C, D, E, F, G —
control tasks.

Fig. 1. Options for the distribution
of solutions control tasks

In fig. 1 control task A is more complex, complex
in relation to control tasks B, C and D. In other words,
the solution to task A is based on the ability to
successfully solve problems B, C and D, confirmed by
the established relationships between them. The
distribution of the solutions of control tasks in the case
of A — B, C, D clearly illustrates the contradiction that
arises when the more complex problem is solved
“correctly”, but the tasks on which the solution of the
more complex ones is based are solved “incorrectly”.

At the same time, the level of mathematical
preparation of entrants from different countries is
extremely heterogeneous, first of all, due to differences
in the content of programs of national secondary
schools.

On the first practical lesson in math, diagnostic
testing is usually performed to determine the initial level
of mathematical preparation of students. The results of
such testing, where those who are tested can get as
many as 12 points, are presented in Table 1 and, in our
opinion, are characteristic.

Table I — Level of mathematical preparation of foreign students

Marks Number of students (people) %
10-12 8 15%
7-9 9 17%
4-6 11 21%
0-3 24 (13) * 47% (25%) *
Together: 52 100%

Note: * —in brackets given number of students with zero initial level of training.
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The need to equalize this imbalance in order for
foreign students to develop syllabus curricula together
with Ukrainian first year students, explains the
emergence of preparatory faculties in higher educational
institutions of Ukraine that host foreign students.

The given statistical data is the basis for the choice
of methodical techniques and teaching technologies in
the described educational process. [5, P. 52-56].

Principles of selecting the content of practical
classes in math at the preparatory faculty for foreign
students are conditioned by the need to eliminate a
significant difference in the initial level of training in
mathematics, to reduce the gap between the strong and
weak students, to introduce the students to the problems
of increased complexity.

The first section of the course begins with the
introduction of basic mathematical terms: figures and
numbers, mathematical signs, arithmetic operations,
specifies the notion of natural, integer, rational and real
numbers. Then introduced the concepts that are
necessary for the study of physics, chemistry, namely:
percentages, proportions, trigonometric functions.

The second section is devoted to numerical and
algebraic expressions, identical transformations of
rational and irrational expressions, solving equations
and inequalities. Typically, the initial level of listeners
allows you to process such a large amount of didactic
units in a rather short time.

In the next section, the concept of function is
introduced without exact mathematical definition. The
following basic concepts are considered such as zeros of
functions, signs of fidelity, growth / decrease and
extremums of a function, the largest and smallest
function of a function on the interval, elementary
functions and their graphs.

The tasks performed in this section do not foresee
the use of the derivative, the definition corresponds to
the level of secondary school.

The final sections of the course are most important
for the study of university courses in higher math. This
is differential and integral calculus, which are key to the
first year of the university regardless of the direction of
preparation.

It is important to prepare listeners for the
perception of a large amount of oral information during
the lecture, to teach them not only to solve, but also to
correctly explain the decision of tasks in practical
classes [7, P. 158-166]

When working on streamlining the mathematical
terminology database both in Ukrainian and in English,
the teacher of mathematics should eliminate the
difference in the level of training, while it is especially
important to give the features of teaching mathematics
at the national school of science and to help weaker
students to prepare for the first year of undergraduate
studies.

The problem of inadequate language proficiency in
learning is greatly hampering the learning process. The
bilingual approach allows solving emerging
terminological problems, achieving better understanding
and accelerating the achievement of the desired level of
training of non-homogeneous according to the level of

training and the countries of origin of the groups of
listeners.

For foreign students who do not have the subject
matter competence, the Ukrainian language is part of
the educational process — the main means of acquiring a
specialty. Since in the hierarchy of motives for studying
foreign students the Ukrainian language is dominated by
educational and professional activities, it is absolutely
obvious that the language of the specialty becomes the
dominant language, which becomes the language of
teaching a foreign student at a university, enabling him
to study subjects in the specialty, passing tests and
examinations.

From the foregoing, it follows that along with the
general (ethnic) language, foreign students must learn a
language for special purposes that corresponds to their
professional interests. At the same time, studying the
language in the amount necessary for understanding the
artistic text (20% of the academic time) occurs
simultaneously with the study of journalistic and
scientific language (80% of the academic time). [2, P.
295-301]

Let's return to the teaching experience of the
Ukrainian  language, which have mathematical
charachter at the preparatory faculty and is a typical
example of learning a foreign language for further
education. The purpose of this initial course is to create
a terminology base that would allow continuing to
undergraduate studies in higher mathematics and special
disciplines with a sufficient share of the practical
solution of mathematical problems and the application
of mathematical methods during the study of computer
science. During this training students must learn:

— read and understand the symbolic record of
mathematical expressions in Ukrainian;

— to understand oral and written information of
mathematical subjects;

— to remove the main and secondary information
from mathematical audio texts, to be able to write it
down symbolically and to interpret it orally;

— to participate in dialogues with a teacher and
fellow students, as well as make small monologues on
mathematical topics;

— voice their actions during mathematical
calculations, solving problems, describe changes in the
process of obtaining intermediate results.

It should be noted that part of the graduates of the
preparatory faculty enter into other universities, but
nevertheless most of them become students of numerous
faculties of the Karazin university. Those of you who
speak English well become students of specialties
taught in English. The programs of studying these
specialties include the natural and mathematical
disciplines that are taught in English. However, in the
case of lexical difficulties, the bilingual approach is
used, and the Ukrainian language is used as the partner
language, which increases the efficiency of mastering
the disciplines.

The process of studying the language of a specialty
precludes a combination of occupations in the specialty,
and is of a preventive nature, with the ultimate goal of
forming foreign students fluent competence, sufficient
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for reading texts of textbooks on professional
disciplines, listening to lectures of teachers,
participating in seminars, performing tasks on special
subjects in oral and written form.

The situation is complicated by the fact that the
formation of the subject competence is divided For the
linguistic competence "responsible" teacher-philologist,
and for the subject — the teacher "subject". This
distinction has already become traditional, and much
effort is spent on the coordination of teaching activities
of teachers, the establishment of interpersonal relations,
imitation.

Every teacher of math, who uses the bilingual
approach, knows the great role of English in learning
foreigners math. This is precisely the area where
interdisciplinary cooperation and even team work is
needed, which has recently become more popular in the
work of specialists in professional linguistic education.
The department implements the approach of developing
bilingual textbooks, and in some cases three or more —
linguistic approach. Where individual elements of the
text and individual concepts are translated and presented
in the native language of foreign students.

However, for many math teachers, the
combination of teaching math with a bilingual approach
is a problem, since not all of them have English at the
right level. In order to provide training for foreign
students at the university, courses for the study of
English and advanced training courses for teachers were
created. Also, at the Faculty of Foreign Students
Preparation,  inter-departmental and  methodical
meetings are held where the approaches to bilingual
training of students are discussed and agreed upon.

Conclusions

Application of a bilingual approach to learning and
interdisciplinary cooperation allows foreign students:

— better understand the content of the discipline;

— get more opportunities to refine the difficult
moments;

— to expand the opportunities for teamwork to
develop collaborative solutions;

— feel comfortable when working with a
mathematical device.

Among the benefits of bilingual education should
be academic successes of students; more confident use
in learning activities and for personal communication of
English; the best prospects for career growth; possibility
to participate in international events; participation in
professionally-oriented testing for obtaining
international certificates. At the further stages of
learning, the free use of the math apparatus in English
will allow students to more effectively analyze specific
business situations and make decisions verified by
calculations.

The study does not leave doubt that bilingual
education is a product of close cooperation between
teachers of basic disciplines of the university, in
particular mathematicians, and teachers of Ukrainian
and foreign languages. As practical experience shows,
in the study of foreign math students, the teacher feels
the difficulties of both educational and corporate
discipline, namely:

- the presence of a language barrier;

- the difference between educational systems and
the organization of educational activities;

- difference in methodology of teaching math.

Thus, the use of the bilingual approach to the
organization of the educational process in the study of
math provides a harmonization between content-
integrated learning, and the personal abilities of foreign
students. Bilingual education turned out to be the most
suitable and effective method for preparing foreign
students with different levels of math and different
communication languages. Interdisciplinary interaction
in the learning process in which students receive both
professional development and improve their knowledge
of a foreign language deserves a positive assessment
and can be recommended for use in the development of
the educational environment.
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BininrsajabHuii miaxia 10 iH03eMHOrOHABYAHHS iHO3eMHMX CTYACHTIB
Yy XapkiBcbKoMy HanioHaIbHOMY yHiBepcnTerTi iveni B. H. Kapasina

I1. T'. bepauik

AHoTamisi. VY craTTi poO3MIANAIOTBCS OCOONMBOCTI BUKIAQNAHHS MaTeMaTUKH JUIsl 1HO3EMHHX CTY/IEHTIB, SKi
BUKOPHUCTOBYIOTb AaHIJIIIICbKY MOBY B SIKOCTI MOBHOIO IIOCEpPEJHHMKA y IBOMOBHIM OCBITI Ha MiJroToBYOMy (aKyJabTeTi
XapKiBChbKOTr0 HAILliOHAIBHOrO yHiBepcureTy imeHi Bacuna Hasaposuua Kapasina. BigsnaueHo, 10 KIFOUOBOHO OCOOJIMBICTIO
HAaBYAIBHOIO Marepially 3 MaTeMaTHKH, AK iHopMmaulii, € foro MepexeBa CTPYKTypa, YTBOpPEHa CEMaHTHKO-JIOTiYHUMHU
3B's13kamu. HaBesieHo BapiaHTH pO3MOiLY PillleHb KOHTPOJIBHHUX 3aBJlaHb. AHaAIII3yeThCS MPOLIEC MONEPEIHBOI OLIHKY 1HO3EMHUX
CTYIEHTIB, Iporpama HaB4aHHS 1 Jiorika ii crBopeHHs. OmucaHo Impolec OpraHisaiii JIBOMOBHOI'O HAaBUaHHSA IHO3EMHHUX
CTYIEeHTIB Ha (akynbTeTi 1 Horo KoopanWHamii MK BHKIagadamu. [IpencraBieHuMil CTaTUCTUYHMI aHall3 CKIamy CTYICHTIB,
MOYaTKOBOr'O PiBHA X MiATOTOBKH 1 0OrpyHTOBaHA HailOinbII e()eKTHBHA CTpATeris HABYaHHS 3 BUKOPHCTAHHAM MOXIIMBOCTEH
BUKJIaJa4iB yHIBepcUTeTy. Po3riisiaerscs npouec CTBOPeHHs NPOrpaMu 3 JUCUUILTIHY «MaTeMaTHKa» 3 ypaXyBaHHAM TOrO, 1O
Y CTYIEHTIB Pi3HUI OYaTKOBUII PiBE€Hb 3HaHb 3 MaTEMATHKH. Bi/3HaueHO, 1110 3aCTOCYBAHHS JIBOMOBHOIO IiJIXOJLy /10 HABUaHHS
1 MDKIMCLUMIUIIHAPHOI CIBIpali JO3BOJSAE 1HO3EMHHMM CTYICHTaM Kpalle 3pO3YMITH 3MICT IMCLMIUIIHM; OTpHUMAaTH Oliblie
MOJMUIMBOCTEH JUIS YTOYHEHHS CKJIQJHUX MOMEHTIB; PO3LIMPUTH MOMJIUBOCTI UL CHiJIBHOI pOOOTH IO pO3pOoOLi CIUIBHUX
pimens; BimdyBaTH cebe KOMQOPTHO mpH poOOTi 3 MaTEMaTHYHUM arapaToM. 3pOOJEHO BUCHOBKH, IO MiXKAMCIHILTIHAPHUI
B3a€MO/IiSl B IIPOLIECI HABYAHHS, B SIKOMY CTYJCHTH OTPUMYIOTb SIK PO3BUTOK, TaK 1 BIOCKOHAJICHHS CBOIX 3HaHb 1HO3EMHOI MOBH,
3aCIIyroBY€E Ha NO3UTUBHY OLIHKY i MOXe OYTH PeKOMEHJI0BAHO /I BUKOPUCTAHHS B PO3BUTKY OCBITHBOI'O CEPEIOBHIIIA.

Kaw4yoBi caoBa: 1BOMOBHA OCBITAa; MaTeMaTHKa; aHINIIHCbKAa MOBa JUIS CHELIIBHUX MLUIEH; iHO3EMHI CTYICHTH;
BHUKJIaa4.

BuMHrBabHBIN MOIX0 K HHOCTPAHHOMY 00y4eHHI0O HHOCTPAHHBIX CTYICHTOB
B XapbKOBCKOM HallMOHAJILHOM yHHBepcuTere mMenn B. H. Kapasuna

I1. T'. bepnank

AHHOTanusi. B craree paccmarpuBaroTcs 0OCOOCHHOCTH INPENOJABAHMS MAaTEMATHKU JUIl MHOCTPAaHHBIX CTYIEHTOB,
UCHOJIB3YIOIINX AHIJIMACKUI A3BIK B KAauyeCTBE SA3bIKOBOI'O INOCPEIHMKA B JIBYA3BIYHOM OOPAa30BaHUM Ha IOJATOTOBUTEIBLHOM
¢baxynprere XapbKOBCKOIO HAllMOHAJIBHOTO yHHBepcuTeTa uMeHH Bacunus Hazaposuua Kapasuna. OTmedeHo, 4TO KIIHOUEBOI
0COOEHHOCTBIO y4eOHOro Marepuana IO MaTeMaTHKe, Kak MH(MOPMALMH, SBIISIETCS €ro ceTeBas CTPYKTypa, oOpa3oBaHHas
CEMAaHTHKO-IOTMYECKUMH CBA3SMU. [IpuBeIieHbl BapUaHTBl paclpelieleHHusl PeleHUH KOHTPOJIBHBIX 3aJaHui. AHaIM3upyercs
IpOLIeCC MPEABAPUTEIbHON OLIEHKM MHOCTPAHHBIX CTYAEHTOB, IporpamMMa oOydeHHMs M JIOTHKa ee co3fgaHus. OmucaH mpouece
OpraHu3alMy JIBYA3bIYHOrO 00YYEeHHs MHOCTPAHHBIX CTYJICHTOB Ha (haKy/lbTeTe M €ro KOOpAMHAILMU MEXAY MPEroJaBaTe/sIMu.
IpencraBneH CTaTUCTHYECKHH aHAIM3 COCTaBa CTYASHTOB, HA4YaJbHOIO YPOBHS MX IIOATOTOBKM M 0OOCHOBaHA HaubOoiee
sddexTuBHas crparerus oOy4eHHs C MCIIONB30BAaHMEM BO3MOMKHOCTEH IpenojaBaTesiell yHuBepcurera. PaccMmaTpuBaercs
IPOLIECC CO3AaHMs NPOrpaMMBbl 0 AUCHMILIMHE «MareMaryikay ¢ y4eToM TOro, YTO Y CTYIEHTOB Pa3HbI HayajbHbIH ypOBEHb
3HaHMH 1O Martemaruke. OTMEUYEHO, YTO NPUMEHEHHE JBYA3BIYHOIO IOAXOAa K OOYYEHMI0 M MEXKIUCLUHUIUIMHAPHOMY
COTPYIHHYECTBY I103BOJISCT MHOCTPAHHBIM CTYACHTaM JIydllle IOHATb COAEp)KaHUE UCLUIUIMHBI; IOJYYUTh OOJIbLIe
BO3MOJKHOCTEH ISl YTOUHEHHMS CIIOXKHBIX MOMEHTOB; PACIIMPUTh BO3MOXKHOCTH IUIsI COBMECTHOH paboThl 10 pa3paboTke
COBMECTHBIX DEILCHHH; YyBCTBOBaTh ceOsi KOMGOPTHO mpu paboTe ¢ MareMaTHyeckuM ammaparoM. ClenaHsl BBIBOIBI, 4TO
MEXIUCIUIUIMHAPHOE B3aUMOJIEHCTBUE B Ipolecce OOYdeHHMs, B KOTOPOM CTYIEHThI HOIY4aloT Kak HPodecCHOHAIbHOE
pa3BUTHE, TAK U COBEPIICHCTBOBAHME CBOMX 3HAHMI MHOCTPAHHOT'O SI3bIKA, 3aCITyKUBAET MOJIOKUTEIBHON OLIEHKH U MOXXET OBITH
PEKOMEH/IOBAHO JUIS HCIIONIb30BAaHUS B Pa3BUTHH 00Pa30BATEIBbHON CPE/IbL.

KawueBble cjoBa: [ByI3bYHOE O0Opa3oOBaHME; MaTeMarTHKa; AaHTIMWCKUN S3BIK JUIS  CICIMANBHBIX —IIeNei;
HMHOCTpPaHHBIE CTYJICHTHI; IPEIIOAaBaTellb.
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