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The article considers the features of teaching higher mathematics in a foreign
language (non-native to students). The article notes that globalization in
the field of international business and scientific cooperation, Ukrainian
universities’ integration into the international scientific and educational space
result in training specialists to know the official languages of business and
scientific communication, including English. Therefore, basic courses are
taught in English at many universities. The authors cover issues related to
teaching higher mathematics in English for Ukrainian-speaking students of
engineering and technical specialities, as well as in Ukrainian for foreign
students of medical and pharmacological specialities. The article highlights
the main communicative problems of linguistics that arise when teaching
students English: the correct perception of the form pronounced; translation
of the form into its general meaning; use of terms-elements and narrowly
specific expressions; formation of a lexical concept associated with a new
lexeme. It also outlines the most common specific problems teachers of
higher mathematics face when teaching English, such as students’ low English
language entry level, slow pace of teaching, lack of similar courses in a native
language, differences in approaches to teaching higher mathematics in Ukraine
and abroad, as well as possible ways to overcome these problems. The authors
emphasize the urgency of appropriate methodological support for foreign
language classes. Similar issues are covered for the case when the course of
higher mathematics is taught in Ukrainian for foreign students. The authors,
based on their personal experience, give recommendations for direct classes in
higher mathematics in a foreign language. They show that these problems do
not affect the quality of higher education provided the teacher has appropriate
methodological qualifications. The article also draws attention to the benefits
of learning English and the prospects that open up to students in this regard.
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VY cTaTTi po3nISHYTO CHeU(iKy BUKJIAAAHHS BUIIOT MaTEMaTHKH 1HO3EMHOIO
(He pigHOIO JUIA CTYIEHTIB) MOBOKO. 3a3HaueHo, M0 miobamizamis y cdepax
MDKHApOJHOI JIOBOI Ta HAyKOBOI CIIBHpAIli, IHTEPYBaHHA YKpPaiHCBKUX
YHIBEPCUTETIB B MIKHApOAHUI HAyKOBO-OCBITHIM MpPOCTIp MPU3BOIATH 110
HEOOXIAHOCTI MiArOTOBKM (axiBIiB, sSKi BOJOAIIOTH O(DIiLIHHOI MOBOIO
CIIJIKYBaHHS B JIIJIOBOMY Ta HayKOBOMY CBIiTi, 30KpeMa aHIIINHCBKOI. I3 mieto
METOI0 B 0aratboX yHiBepCUTETaxX 0a30Bi KypCH BHKJIAAAIOTHCS 1HO3EMHOIO
MOBOIO. ABTOpY BHCBITIIIOIOTH MUTAHHA, MOB’s3aHI 3 BUKJIAJAHHAM BHUIIOI
MaTEeMaTHKU aHITTIHCHKOI0 MOBOIO JUIsl YKPa{HOMOBHHUX CTYAEHTIB iHXKEHEPHO-
TEXHIUYHUX CHELiaNnbHOCTEH, a TakoX YKPaiHCHKOIO MOBOIO JJIsI CTYAEHTIB
— 1HO3EMHHX TIpOMajsSH MEAWYHHUX Ta (papMaleBTUYHUX CIELialbHOCTEH.
BucBiTIEHO OCHOBHI KOMYHIKAaTHBHI ITPOOJIEMH JIIHTBICTHKH, SIKI BUHUKAIOTh
Mil Yac HABYAHHS CTYACHTIB AQHIIIIICHKOI0 MOBOIO: NPABUJIBHE CHPUIHATTS
CKa3aHol (opMU; MepeBeAcHHs (GOPMH B 3aralbHe 3HAYCHHS; 3aCTOCYBAHHS
CJIEMEHTIB-TEPMIHIB ~Ta  By3bKOCHELM(IUHUX  BHPaA3iB;  (POPMYyBAHHS
JIEKCUYHOTO TIOHATTS, aCOII{OBaHOTO 3 HOBOMW JiekceMo. CPopMyabOBaHO
HAWIOUIMPEHIII KOHKPETHI MpoO6iaeMH, 10 MOCTAloTh Hepe] BUKJIAAauaMU
KypCy BHUIIIOI MAaTeMaTHUKH MiJ] 9aC BUKJIaJaHHS aHIIIHCBKOIO, TaKi SIK HU3bKHUH
BX1THUH piBEHb BOJOAIHHS AHMIIHCHKOIO CTyAEHTaMH, YIOBUIBHEHHH TEMII
BUKJIAJIAHHS, BIJICYTHICTh QHAJIOTIYHOTO KypCy PiJHOIO MOBOIO, BiIMIHHOCTI
y MiIX0Aax 0 BUKJIAJaHHS BUINOI MaTeMaTHKU B YKpaiHi Ta 32 KOPJIOHOM,
a TakoK MOXKIMBI IUISIXM TOMOJMAHHS BKazaHux mpoOneM. [limkpecieHo
HEeOOXIIHICTh BIAITOBIIHOIO METOIUYHOIO 3a0e3IeUeHHs 3aHATh 1HO3EMHOIO
MOBOIO. AHAJIOTIYHI NMUTAHHSA BUCBITIIOIOTHCS 1 JUIS BUMAJAKY, KOIH Kypc
BUINO] MaTeMaTHKU BUKJIANAETHCSA YKPATHCHKOIO JUIS 1HO3EMHHUX CTYACHTIB.
ABTOpH, CIUPAIOYUCh HA OCOOMCTHI NOCBiA, JArOTh PEKOMEHIAIl 00
0e3mocepeTHROrO0 MPOBEACHHS 3aHATh 3 BUINOI MaTEMaTHKH 1HO3EMHOIO
MoBoto. [TokazaHo, 110 3a3Ha4yeHi MpoOIeMy He BIUTUBAIOTh HA SKICTh BUIIOI
OCBITH 32 YMOBH HAaJIe)KHOT METOIUYHOI KBamidikaiii BUKIaga4a. 3BEPHEHO
yBary Ha IepeBaru HaBYaHHS aHDIIHCHKOIO Ta NMEPCHEKTUBH, SIKi y 3B’ 3Ky i3
M BiKPUBAIOTHCS MIEPET CTYACHTAMH.
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Topicality. In the period of globalization
growing and Ukrainian companies entering the
world market, when English turns into the official
language of business and scientific communication,
English language teaching, in order to further
integrate universities and their graduates into the
international scientific and educational space, is
becoming especially important. Engineering and
medical fields are no exceptions. In this regard, it
is important to train specialists who not only have
modern knowledge (in engineering, medicine),
but are also able to apply it in practical work in
a globalized environment, including documentation
and communication in English.

The purpose of this work is to highlight the
features of teaching higher mathematics in English
for Ukrainian-speaking students and in Ukrainian
for foreign students, to formulate the most common,
specific problems a teacher faces, as well as possible
practical ways to overcome them.

In recent years, the National University
“Zaporizhzhia Polytechnic” has been teaching
a course of higher mathematics in English for
Electrical Engineering students. At the same time,
there is a need to solve communicative linguistic
problems. It is a well-known fact that a necessary
condition for any communicative act should be mutual
understanding of the realities by interlocutors, those
who speak and those who listen to, which is the basis
of linguistic communication. This understanding is
called background knowledge in linguistics. A word
that reflects the object or a phenomenon (a reality) of
a particular society, not only means it, but also creates
some background associated with this word.

The experience of teaching mathematics in
English shows that students, even at advanced stages
of learning, make a significant number of mistakes,
both when doing exercises and when using noun
constructions in conversational practice. Improper
use of constructions in a complex sentence leads
to a violation of the logic of an expression and, as
a consequence, failure to perform communication
tasks. Another obstacle to solving the communicative
linguistic problem is the correct perception of the
spoken form (word, term, sentence, phrase, etc.),
i. e. the perception of what is said by ear.

The next problem is to translate the form into
a general meaning. It is important for a listener to
know at least one, the most common, meaning of
a word or a mathematical term that has been used
by others. Therefore, when teaching the course in
English (which is considered a means of studying
mathematics as a science), it is important for a teacher
to make it clear to students that they must perceive the
mathematical context through the already acquired
knowledge of mathematics in Ukrainian, as well as
through the individual knowledge, skills, and abilities
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in English, and therefore, the teacher of mathematics
has to convey as accurately as possible these or those
meanings that a word or a term carries.

At the beginning of each lesson or before
introducing a particularly complex material, we
consider it important to pay more attention to the
terms-elements, narrowly specific expressions.
Terminological mathematical aspect is an integral
part of math classes in English, as there is a growing
need to pay special attention to the content of concepts
and terms, the stage of acquired rules and formulas, in
other words, to teach the essence of the phenomenon.

When studying mathematics in  English,
simultaneously with mastering each lexeme, students
understand the lexical concept associated with
it. Even if the lexeme is mastered and articulated
correctly, it does not indicate that the formation of
the lexical concept is completed. In the educational
process, it should be borne in mind that the term is
both a sign of reality and a unit of language. Therefore,
non-equivalent and background vocabulary needs
commenting, requires special attention of the teacher
of mathematics. If we compare the two national
cultures, we can conclude that they never coincide
completely. This follows from the fact that each
language consists of national and international
elements, and for each culture, the number of these
elements will be different. Since there is a parallel
between language and culture, we should talk
about national and international elements not only
in cultures, but also in the languages that serve
them. The teacher has to explain and clarify certain
mathematical terms by switching to the Ukrainian
language. In this regard, the teacher of mathematics
must select language material that reflects the content
of a new topic, definition or theorem.

One of the components of effective teaching
is its connection with life, with other subjects.
Mathematical problems with interdisciplinary
content or of applied nature help to better reveal
each topic. New teaching technologies promote
involuntary memorization, develop interest not only
in the subject, but also in the process of cognition,
improve the quality of knowledge and the ability
to acquire it. The connection between mathematics
and English is obvious. Mathematical terms are
precise and expressive, they most closely convey
the meaning of what is said. One of the purposes of
teaching mathematics in English is to increase interest
in the origin of mathematical concepts, mathematics
and other subjects, to demonstrate the connection of
mathematics with life, with other subjects.

Thus, when teaching in English, the system
of mastering mathematics involves using
simultaneously mathematical terms in English,
applying and manipulating them freely in the
process of studying the subject. The teacher as
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a methodologist must work constanty on testing
students’ mastery of mathematical terms in
English and finding methods for learning English
mathematics with its practical applications.

As for conducting classes in higher mathematics
in a foreign language directly, its specificity in
practice is as follows. First of all, such classes
should be very dynamic, should be able to maintain
the constant interest of the audience, which is
much more difficult than when conducting similar
classes in Ukrainian. Because English is not a native
language for students, it is more difficult for them to
focus on the material being taught.

The authors come to the conclusion that in
practical classes all basic mathematical terms should
be translated into Ukrainian. Thus, students learn
mathematical terminology not only in English, but
also in Ukrainian. At the beginning of each lesson,
the topic is written on the board in English, and
its interpretation into Ukrainian is given at once.
Therefore, students immediately understand what
material they have to learn in class. In order for
students to better understand the material, the teacher
has to write more on the board during the lesson,
while in “Ukrainian-speaking” groups, it is enough
to say most of the key phrases aloud. Students who
are called to the board to solve problems have to
speak English and do not switch to Ukrainian.
The teacher, if necessary, corrects the student’s
mistake and repeats loudly the correct phrase for
the audience. All tests, control works and exams in
higher mathematics are performed by students only
in writing and exclusively in English. Thus, in math
classes, students have the opportunity to maintain
and improve their level of English.

Below we will formulate the most common,
specific problems teachers of higher mathematics
face when teaching the course in English, as well as
possible ways to overcome them.

The first problem is related to the students’ English
language entry level (because they are freshmen).
From the very beginning, they start to listen to lectures
in English, communicate in English in practical
classes, use methodological recommendations
written in English. This is a challenge for them due
to the lack of similar learning experience in the past.
This situation can force the teacher to simplify the
explanation, to avoid considering some important,
but difficult to understand details. And this can lead
to insufficient and incomplete study of some aspects
of the subject. This problem is solved by intensifying
the study of English in the first year (students of
“English” groups have additional hours of English
compared to students of “regular” groups).

The second problem is that teaching a subject in
a foreign language (as well as students’ perception of
the material) inevitably takes place at a slow pace. The
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teacher must speak clearly, not quickly; quite often itis
necessary to repeat the phrase several times. Students’
perception and comprehension of information is also
slower. It takes some time and effort of students. As
a result, within the planned classroom hours of higher
mathematics, students of “English-speaking” groups
have time to master a smaller amount of material
than those who study in their native language.
This situation can affect the implementation of the
curriculum. And here the teacher’s experience is
of great importance, as it is experience that allows
a critical approach to the information selection and
the sequence of its processing. Thus, this problem is
solved by the teacher’s methodological qualification.

The third problem is related to the following
fact: in contrast to those technical universities,
where the English mathematics course is taught
as an additional (optional) to the main course in
the native language (in parallel), in “Zaporizhzhia
Polytechnic” the English language course is the only
higher mathematics course. As a result, the teacher
is obliged to duplicate terminology in the native
language. This is obviously necessary in order to
have an adequate understanding of terminology and
use it correctly in a professional context. Therefore,
the teacher must give the exact equivalent for each
term in the native language, explain the term in other
words, give a definition or example, and compile
a glossary for each topic.

Finally, another problem stems from differences
in approaches to teaching higher mathematics to
students in Ukraine and abroad. As you know,
English-language mathematics is more focused on
practical competencies and skills. There is a view
that the main purpose of foreign mathematics
education is to know how, and of domestic
one — to know why. Therefore, Ukrainian pupils and
students can easily operate with complex numbers,
trigonometric and logarithmic transformations,
solve non-trivial stereometric problems, systems
of linear equations, but get lost when performing
the simplest combinatorial, statistical, financial
calculations, confused in graphical information,
can not formalize the problem described in terms
of a specific life situation. In foreign educational
institutions, this is taught in secondary school, and
in some places even in primary school. It should
also be noted that in English-language mathematics
tests, control works and exams are also presented in
a slightly different way than our students are used to.
All this does not allow using only English textbooks
and manuals (foreign for our students), because they
do not take into account our realities of learning.
There is a need to create methodological support
for the course, which would combine the principles
of foreign mathematics education and the realities
of our school education. Methodological manuals
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in English (lecture notes, materials for independent
work, examples of solving practical and situational
tasks, calculation and control works with samples of
performance) should contain a list of special terms
in English and native language. Thus, we consider
it expedient to use both the original English-
language textbooks and manuals created especially
for such courses by the university teaching staff in
order to bridge this gap between English-language
and domestic higher mathematics. In particular,
in “Zaporizhzhia Polytechnic” in the educational
process, together with the original English-language
textbooks [6; 10; 12] we use textbooks in English
by Ukrainian authors [5; 7; 8; 9] and manuals
created by “Zaporizhzhia Polytechnic” instructors
[13; 14; 15; 16].

Despite the above mentioned problems, teaching
higher mathematics in English has obvious
advantages. Among them:

— students maintain language skills acquired in
high school;

— students improve their English by reading
educational literature, doing written work, listening
to teachers and classmates, speaking at the board,
making reports and presentations during classes;

— students study well-designed and effective
Western textbooks written by recognized experts in
their field; such textbooks are usually well developed
and have been reprinted at least 5—6 times;

— students master special vocabulary, not only
engineering or medical, but also mathematical one.
This not only gives them the opportunity to read
articles and textbooks more confidently in English,
but also prepares them for further study, such as in
the double degree program, joint master’s programs
with partner universities, and during foreign business
trips and internships in English;

— students can prepare much more effectively for
exams and tests such as: IELTS (International English
Language Testing System), TOEIC (Test of English
for International Communication), TOEFL (Test of
English as a Foreign Language), GRE (Graduate
Record Examination — a test for applicants for the
United States master’s programs). These tests are
usually a prerequisite for continuing one’s studies or
working abroad;

— students have the opportunity to freely deal with
English-language periodicals and special literature,
which is published much more in English than in
Ukrainian.

It should be noted that almost everything of the
above mentioned refers to the opposite situation as
well, namely, to the case when foreign students study
in Ukraine in groups with the Ukrainian language of
instruction. In this case, learning and mastering the
material is also in a non-native language, and there are
problems similar to those described. We will illustrate
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the facts declared on the example of teaching foreign
students in Ukrainian at the Bogomolets National
Medical University.

The use of sophisticated equipment for functional
diagnostics and therapy in modern medicine,
mathematical methods of data analysis and modeling
of processes that occur in the human body makes
it necessary for students — future physicians to
understand fundamental mathematical concepts
and master methods of processing medical and
biological information. First-year students, on the
basis of the school curriculim, must be fluent enough
in mathematical terms, know the basic functions,
their properties, do fractions, radicals, factorize
polynomials, be able to simplify mathematical
expressions etc. However, for foreign students
who have chosen to study in Ukrainian, the above-
mentioned mathematical operations sometimes cause
difficulties. There can be several reasons.

Not all first-year students studied at the preparatory
department of the university. Therefore, the level of
Ukrainian proficiency at the beginning of the first
year is too low. Lectures and practical classes in the
Ukrainian language take place in parallel with the
course of higher mathematics.

Experience  with  medical students and
pharmacologists shows that at the beginning of the
course, one lesson, specially arranged to review the
school curriculum, is not enough; the teacher has
to pay much attention to elementary functions and
basic mathematical skills throughout the course of
“Higher Mathematics” [2; 4; 11]. Thus, the teacher
faces a separate methodological challenge: to have
not enough classroom hours in the course programs
to revise basic mathematical actions.

Additional difficulties arise due to differences in
some mathematical symbols and signs in domestic
and foreign textbooks of the course. For example,
some trigonometric functions in foreign textbooks,
in contrast to Ukrainian-language textbooks, are not
denoted by fg x, ctg x, but tan(x), cot(x). Exponential
function in Ukrainian-language textbooks is shown as
e, in foreign textbooks it looks like exp(x). It may
seem like a trifle, but students need time to get used to
writing and perceiving [3]. In addition, the formulas
for the square of the sum and difference are given in
other countries in a slightly different sequence when
opening the square; there are also different approaches
to differentiation of functions, etc.

Thus, the teacher slows down the pace of teaching
the material, and students from time to time turn
to electronic translators. The Ukrainian-English
and English-Ukrainian glossary has been compiled
by the teaching staff to help students [1]. But what
complicates the teacher’s work with students is that
English is not the native language of communication
for all students (but Arabic, Persian, Uzbek, etc.).
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The experience of teaching higher mathematics,
both in English to Ukrainian students and
in Ukrainian to foreign students, shows that
successful results of tests and exams in higher
mathematics does not depend on the student’s
basic language training (because lectures and
practical classes in higher mathematics do not
involve using complex grammatical constructions
in a non-native language) and is largely due to the
student’s persistence and his good mathematical
skills acquired in high school.

Conclusions and prospects for further
development in this direction. Thus, the article

mathematics in English for Ukrainian-speaking
students and in Ukrainian — for foreign students,
highlights both the advantages and the most
common specific problems the teacher faces when
teaching in a foreign language, and gives possible
practical ways to overcome these problems. It shows
that these challenges do not affect the quality of
higher education provided the teacher has proper
methodological qualification. The prospect of
further research may lie in developing principles for
adistance learning complex in higher mathematics in
English for Ukrainian-speaking students, which will
provide students with all the necessary educational

describes the specifics of teaching higher materials for their independent work.
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