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Introduction. The article is concerned with the use of special electronic teaching tools to increase the
students’ understanding of the subject and adaptation to the professional language environment of the
host country, taking into account the mathematical education. Our purpose is to develop a methodology of
multilingual support of mathematical courses in the host country to improve the effectiveness of students’
academic mobility using e-learning tools.

Materials and Methods. The basis of the research was methods of system analysis and descriptive and
analytical methods, primarily experimental. To identify advantages of the proposed approach the methods
of empirical research were used (observation and comparison). To prove the efficiency, classical methods
of measurement were used.

Results: We analyzed the existing electronic learning environments and defined an e-learning environment
Math-Bridge that allows for creating mathematical courses in several languages in parallel. For example, the
e-training course “Optimization Methods” was developed in three languages for training Russian-speaking
Master programme students. The comparative analysis of the target and control student’s groups showed
that 100 % of the students in the target group achieved an excellent level of mastering competencies, while
the control group has only 75 %. For the control group, the degree of motivation to mathematical study-
ing has not virtually changed (increase by 0,86 %). In the target group the level of student interest to the
mathematics increased from 0,9 % to 8,9 % (mean 2.21 %).

Discussion and Conclusion. The results described in the article will be useful for the staff of international
departments, administrations and deans, as well as teachers of those universities that participate in the stu-
dents’ international academic mobility programmes.
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Beenenne. B crathe mpemiaraercs mMoaxoJ K OpraHu3anui oOydYeHHs C HCIIOJIB30BAaHUEM CIIEIHATBHBIX
9JIEKTPOHHBIX 00YYaroUMX MHCTPYMEHTOB JUIs OoJjiee TIyOOKOro MOHMMAaHMs MAaTEMaTHKH U afanTaluu
00y4aroImuXxcsl K MATeMaTHYECKOMY SI3bIKY, HCIOJIb3yeMOMY B PO ECCHOHAIBHOM cpee B IPUHUMAIOLICH
opranm3anuy (B 3apy0exHOH cTpaHe). B ¢BA3H ¢ 3THM CTaHOBUTCS aKTyaJIbHOM MpoOIeMa MyIbTHSI3EITHON
HOJZICPKKH H3y4aeMBIX CTY/ICHTaMH KypCOB B IIpUHHUMaoLIeH cTpane st 6osee 3G heKTHBHOTO OTPYKEHUS
00y4JaroIuxcsl B SI3IKOBYIO akaJeMHuueckyto cpeny. Llenb cratbu — onucanue pa3paboTKH METOJOJOTHH
MYJIBTHSI3EIYHOTO CONPOBOXK/ICHHUS MAaTEeMaTHIECKUX KypCOB B IPHHUMAIONIEH CTpaHe IJIsl HOBBIIEHUS 3¢-
(DEeKTUBHOCTH aKaIeMU4ECKOil MOOHILHOCTHU CTY/ICHTOB C UCIIOJIb30BAHUEM IICKTPOHHBIX CPEJCTB 00yUCHNUS.
Marepuajbl U MeTOAbl. B 0OCHOBY NpPOBEICHHBIX HCCIICIOBAHUN JICITIM METOABI CHCTEMHOrO aHalln3a,
a TaKXe ONHCATeNbHBIC U aHAIUTHYECKIEe METO/IbI, IPENMYIIECTBEHHO dKCIIepUMEeHTaIbHbIe. [ onpene-
JICHUS IPEUMYIIECTB MPEAJI0KEHHOTO MOAX0/1a OBLIH HCIIOIb30BaHbl METO/IBI SMIIMPUYECKHUX HCCIEA0BaHUIT
(nabumonenue u conocrasienue). C 1enbio NOATBePKACHUs (P HEKTUBHOCTH HCIOJIB30BAIUCH KIACCUIECKHE
METO/bI H3MEPEHHH.

Pe3ynbTarsl Hccae0BaHUsA. ABTOPBI IPOAHAIN3UPOBAIH CYLIECTBYIOLINE ICKTPOHHBIE 00yJarolle Cu-
CTEMBI U ONPEACININ IEKTPOHHYI0 0Opa3oBartenbHyto cpeny Math-Bridge kak mo3Bossiioniyto co3aaBarhb
MaTeMaTHYeCKHe KypChl TapalielIbHO Ha HECKOIBKHX sI3bIKaX. B kauecTBe mpumMepa pa3paboTaH ydaeOHBIH
Kypc «MeTo/ibl ONITUMH3ALUI» Ha TPEX SA3bIKaX JUlsd 0OYYEeHHUS PYCCKOS3BIYHBIX CTYAEHTOB MarucTparyphbl.
CpaBHUTENBHBIHN aHAIN3 LIEJIEBOI U KOHTPOJIBHON I'PYII CTYJEHTOB I10Ka3al, 4yTo B 1esieBoi rpymnme 100 %
CTYIGHTOB JOCTHIIH HMPEBOCXOJHOTO YPOBHS OCBOCHHS KOMIETCHIMH, B TO BpeMs KaK B KOHTPOJIHHON
IPYIIIE TAKOTO %K€ YPOBHS KOMIIETCHIIUH TOCTUIIIHN JUIIB 75 % cTyaeHToB. CTeleHb MOTUBALINH K U3YUYCHUIO
MaTeMaTUKHU B KOHTPOJBHOM I'pyIIe NpakTUYeCKU HE U3MEHMIIACh, yBeandeHue coctasuio Bcero 0,86 %.
OpHaKo B [IEJIEBOH TPYIIIe YPOBEHb HHTEpeca K N3ydeHUIo MateMaTtuky Bo3poc ¢ 0,9 mo 8,9 % (B cpennem
poct coctaBun 2,21 %).

O6cyskneHne 1 3aKJI0UeHne. Pe3ynbpraT npoBeJeHHOTO MeJarorn4eckoro dKCIepuMenTa rnoxasan 3¢ dek-
THBHOCTbH NPEJIaraeMoro IoAXo/Aa Ipy OOy4YeHNU CTYJASHTOB HAa aHIIIMHCKOM SI3BIKE B paMKax MeEXKIyHa-
POZIHOM aKaJeMH4eCcKOi MOOUIBHOCTH. [ToTydeHHBIE Pe3ynbTaThl OyIyT HOJNE3HBI A1 COTPYIHUKOB BY30B,
Y4acTBYIOLIUX B IPOrpaMMax MEXAYHapOJHOH akageMUueCKOH MOOUIBHOCTHU CTYACHTOB.

Knwouessie cnosa: MHOT'OA3BIYHOCH, aKaACMHYCCKasa M06I/IJ'IBHOCTL, JUCTAaHIIMOHHBIN y‘{66HBII>II KypcC, KOM-
NBOTEPHOC O6yquI/Ie, HpO(l)eCCI/IOHaJ'ILHLIe KOMIICTCHIUU, 06yquI/Ie MaTCMaTUKE, MOTHUBALUA K 06y'-IeHI/I}O

Brazooaprocmu: mpoeKT BBITIOIIHEH TPyNION pa3paboTunkoB Ka3aHCKOTo HAIIMOHATBHOTO UCCIIEI0BATENb-
ckoro TexHuueckoro ynusepcurera um. A. H. TynoneBa npu nonnepxke EBponelickoil akajgemMudyeckon
nporpamMmmel TEMPUS Esponeiickoit Komuccun (mpoekt MetaMath, peanuzoBanusii B 2013-2017 rr.,
cornamenue Ne 543851-TEMPUS-1-2013-1-DE-TEMPUS-JPCR).

Jna yumupoeanus: IlpuMeHeHe HHCTPYMEHTOB 3JIEKTPOHHOTO 00yUIEeHHMS TSI MEKIYHAPOIHON aKageMuye-
CKOW MOOMIIBHOCTH HEAHIJIOTOBOPSINUX CTyAeHToB-MaTeMaTukoB / A. I1. CHerypeHnko [u np.] // UaTerpanuns
obpaszosanns. 2019. T. 23, Ne 1. C. 8-22. DOI: 10.15507/1991-9468.094.023.201901.008-022
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Introduction

In the context of the global educational
market, the issues of constructing and im-
plementing international educational tra-
jectories are very relevant in the university
environment. The transnational (joint de-
gree) graduation increases the competitive
advantages of the university implementing
this or that academic programme. Also,
the number of the alumni graduated from
joint degree programmes helps university
to improve its ranking.

In most cases, joint degree programmes
are implemented in English, and the major-
ity part of such programmes are postgradu-
ate: master or PhD (doctoral) programmes.
However, the educational content leading
to the formation of needed competencies in
the specific university from a non-English-
speaking country is already prepared in the
national language.

In particular, at German-Russian Insti-
tute of Advanced Technologies of KNRTU-
KAI one semester, within the second year
of Master degree programmes, Russian-
speaking students in order to obtain double
Russian and German diploma get their
education in a German university in Eng-
lish and German languages. The students
mark substantial difficulties they faced in
mastering specific mathematical subjects
in Germany despite of high level of their
basic training in mathematics, e.g. received
in Russia. That type of problems leads to
poor academic performance in the hosting
country, and might lead to expulsion from
the university.

Developing methods that can help stu-
dents of joint degree programmes easier
master the specific mathematical terminol-
ogy of the host country is a very relevant
task. The development of such methods is
the main purpose of this article. As a means
to achieve this goal, we propose to use
e-learning systems (educational e-resource).

The integration of multilingual ed-
ucational content into one educational
e-resource can significantly expand the op-
portunities for implementing joint degree
programmes, promote academic mobility,
improve existing educational technolo-
gies, etc.

The various electronic environments
were studied to develop electronic text-
books. The investigation of possibilities
using electronic tools was done to provide
multi-language support for mathematical
educational courses. Totally, four electronic
media were studied by media sources in
the literature and enriched by the personal
experience of researchers. Their strengths
and weaknesses were revealed in the way of
adequately representing mathematical con-
cepts and mastering practical mathematical
competencies in various languages.

On the basis of conducted analysis
the electronic educational tool package
Math-Bridge was selected to carry out the
practical experiment. In this package, the
mathematical course “Optimization Meth-
ods” was developed with simultaneous sup-
port of three languages: English, Russian
and German.

Literature Review

International educational trajectories
are often implemented as Double De-
gree Programmes and Joint Degree Pro-
grammes. The issues of academic mobility
are discussed in detail in the book by the
President and CEO at AFS Intercultural
Programmes Daniel Obst and Matthias
Kuder (John F. Kennedy Institute) [1], for
example, implemented within the frame-
work of the well-known European aca-
demic programme ERASMUS + [2].

Reforms in recent years, both in the
Russian Federation and in the countries of
the European Union, are mainly related to
the introduction the Bologna Process into
the Tertiary education. One of key tasks
of Bologna Process is the development
of mechanisms for recognition periods of
study or qualifications (degrees) obtained
abroad. In this way, universities contribute
to the creation of a united European Higher
Education Area (EHEA) [3]. At the same
time, academic mobility of students and
teachers is an integral part of joint degree
educational programmes, the number of
which is steadily increasing. Moreover,
mobility can be either real or virtual, for
example, when the learning process is
implemented in a distance form using elec-
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tronic educational resources. In the Russian
Federation, the possibility of implementing
educational programmes in a network form
is stabled by legislation' .

Currently, only a few e-learning sys-
tems provide an opportunity to present
the educational content in several lan-
guages simultaneously [4]. One of them is
a Math-Bridge system. The Math-Bridge
system was developed at the German Re-
search Center for Artificial Intelligence
(Deutsches Forschungszentrum fiir Kiin-
stliche Intelligenz-DFKI) in Saarbriicken,
Germany, and it is now widely implemented
in the educational process of the leading
technical universities in Germany [5],
France [6], Finland [7], and since 2014
it has been used in Russia [8]. The intro-
duction of this technology was actively
promoted by such eminent scientists as
the Professor Jorg H. Siekmann (Saarland
University), Professor Christian Mercat
(Claude Bernard University of Lyon 1),
Dr. Sergey A. Sosnovsky (Utrecht Univer-
sity), Professor Seppo Pohjolainen (Tam-
pere University of Technology), Professor
Svetlana V. Novikova (Kazan National
Research Technical University named after
A. N. Tupolev-KAI), and others.

Materials and Methods

Two criteria were used to measure ob-
jectively the effectiveness of the developed
multilingual course: (I) enhancing a quality
of education (based on a rating system) and
increasing a level of mastering professional
competencies (based on the SEFI standard),
and (I) increasing students’ motivation for
studying mathematics (based on a special
questionnaire of 25 questions, developed
under the guidance of Professor Christian
Mercat from Claude Bernard University of
Lyon 1) [9].

A rating assessment system of academic
performance allows to assess the quality of
the skills by a 100-point scale.

The score-rating system is the following:

— from 86 to 100 points is equal to the
grade “Excellent” (in digit it is “57),

— from 71 to 85 points is equal to the
grade “Good” (in digit it is “4”),

— from 51 to 70 points is equal to the
grade “Satisfactory” (in digit it is “3”),

— less than 50 points is equal to the mark
“Unsatisfactory” (in digit it is “27).

Generally during the semester all stu-
dents have to pass 1 test and perform
5 individual laboratory works. When all
these tasks are successfully done, they
are allowed to pass a final exam. Exam is
a form of attestation when student has to
answer (to describe in details) two ques-
tions that are randomly given, and briefly
answer some additional questions. Prior to
this, all the students of the group do the test
of 20 questions, which allows to determine
the readiness of every one student for the
exam. The final grade is determined by the
examiner depending on how successfully
all parts of the exam have been passed, as
well as taking into account the results of
the test, practical works and laboratory
works have been completed during the se-
mester. The final grade is mathematically
dependent on the total number of achieved
points in accordance with the rating system,
established in the university.

SEFI standards are developed by the
European Association for Engineering
Education and they describe a list of skills
and knowledge that students and graduates
in engineering professions should possess
[10]. The standard covers the basic math-
ematical disciplines studied in technical
universities: Linear Algebra, Mathematical
Analysis, Discrete Mathematics, Probabil-
ity Theory and some others. The standards
are as specific as possible. Each discipline
has a list of compulsory sections, and each
section has a list of competencies required
as a result of mastering it. The competencies
are grouped according to the level of com-
plexity. In total, 4 different levels of mas-
tering are described: from the basic initial
level (Level 0) to the maximum (Level 3).
Such a clear organization of the standards
makes it easy to organize an automatic
verification of the level of mastery of the

! World Bank. World Development Report 2007: Development and Next Generation. Washington DC;

2006.
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competencies, since there is no subjective
component in the assessment.

An experiment was conducted with
Russian-speaking master’s degree full-time
students which additionally used the multi-
language electronic course “Optimization
Methods” (14 participants in the target
group). The results of mastering compe-
tences were compared with similar results
in the control group (8 participants). Most
of them are young people (more that 60 per-
cent). These young people are aged from
22 to 23 years. The course is studied in the
second year of Master degree programme,
namely in the third semester.

Results

Choice of the electronic educational
environment for the implementation the
multilingual mathematical course. The
main emphasis is placed on mastering the
students’ practical skills in design and com-
putation when studying engineering tech-
nical disciplines, in contrast, for example,
the humanities [11-13]. In KNRTU-KAI
students mastering Aircraft Engineering
programmes the disciplines such as Design
of Aircraft, Strength of Constructions, etc.
are a priority in their education and there-
fore require deep practical skills [14-17].

The University mainly distributes two
software environments for the creation of
electronic distance learning courses — Lotus
Learning Space [18] and BlackBoard [19].
The second system is of relatively recent
introduction into teaching practice, whereas
Learning Space has been used in the edu-
cational process since the beginning of
distance learning (for more than 10 years).

Both software environments have the
necessary tools for filling out lecture cours-
es, forum organizations and test module
creation.

Despite the fact that both systems have
a high degree of universality, that is, the
same system can be used for teaching dif-
ferent subjects, it is difficult to use them for
teaching different sections of mathematics
with its specific features. In this case, these
systems have to be modified, i.e. to make
in these systems the necessary changes and
additions [20].

In addition, both systems do not imply
the possibility of automatic duplication
courses in different languages. Thus, in
order to create a course in two languages,
in fact, you will have to create two differ-
ent, unrelated courses.

MOODLE, an electronic environment,
is also widespread as a creation distance
textbooks [21; 22]. The main advantage of
this software package is its free distribu-
tion. However, it has all the disadvantages
of two environments discussed above: they
are the lack of tools for creating practical
and laboratory works, and the inability to
create a course in several languages at the
same time.

The Math-Bridge system, developed
at the German Center for Artificial Intelli-
gence, stands out. E-learning system Math-
Bridge is a highly tailored learning distance
environment for teaching mathematics and
related engineering disciplines in technical
universities.

A distinctive feature of the Math-
Bridge system is the ability to adjust intel-
ligently the educational trajectory of the
trainee, as well as the possibility of using
dynamic interactive objects for teaching
students to perform complex mathemati-
cal calculations [23]. Math-Bridge is one
of few electronic systems that allows us
to develop simultaneously educational
content in several languages. In this case,
the trainee can choose independently the
language of information presentation for
each section.

Practical implementation of multilin-
gual training courses. In Math-Bridge,
there are two types of learning objects:
so-called dynamic and static. Dynamic
learning objects are interactive. A student
must answer questions, and the further
trajectory of learning will depend on the
correctness of these answers. Static learn-
ing objects are an educational text where
no interaction with the trainee is required.
Both types of objects in the system can be
translated into one of 14 languages avail-
able in the system: English, Russian, Ger-
man, French, Spanish, Italian, Hungarian,
Dutch, Arabic, Georgian, Chinese, Finnish,
Czech, Armenian [24].

12 MEXJITYHAPOJIHBII OIIbIT UHTETPALIMM OBPA3OBAHM A
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Initially, the learning object is created
in the language that has been selected as
the system interface language.

The content of Math-Bridge objects is
edited by entering text inside the content
editor area (fig. 1). The content area always
displays the current content of the object
in the selected language. The language of
input is indicated by showing the flag of
the corresponding state.

When you transfer the selected object
to another language, you create a physical
copy of it — an instance of the object that

preserves unchanged complex text objects
(drawings and formulas), and allows you
edit the textual component. To add or delete
an object instance in a new language, there
are “plus” and “minus” buttons at the top of
the main panel to the right of the flag icon of
selected language. Adding a new instance in
the new language, a dialog box opens (fig. 2),
where you can select the source and
target language. By clicking on the button
“Translate”, the learning object is translated
into the selected target language, and thus
the new instance of the object is added.

ijewewnanuKanmcaannrn. x |+ E=qfef™ ]
(€)8 hbridge kai hbridge/£lauth kspace ¢ || Q Mouex w8 + A& & =
[l Yacto nocewaenbie {7 Havanbkas crpanua B Mepesopuuk Google || Otnaitn-wikona EF [E] BKowmakre {7 Kniouu oBrosnenma N... | i Knnosan.TB |} Kaceup »
& L] ?
MATH-BRIDGE NpuSopnsn naxens Asropunr | Ynpssnewe | Moi npodune | Mowous
Authoring <{ | ContentCreator - Static Learningobject
2 BOWTH Kak: svnwikwa‘ a ( Y =)
Moe pabouee npoctpancteo | Ece | Touka IOKaNLHOTO HHHIMYMa | o =l
conepxanne
Author sandbox for svno...
4 Onpepienetne C+ ) m )= ) & a a r [ ]
TOUHAR HIDKHAR MDaHE . o =
uncno X €U wazieaeTcA TouKoi NOKBNLHOTO HUHUMMYMA dyHKUMM | £(x) wa v, e TS FX) anm mcex H
- T LHOTQ MHUHM.... N
XEU , pocratouno bnmusinck X . -
Touka MOGaNLHOTD MIH..
Orpauenan cHiay by.
» Vnpaxuetme
Mpaeogar WHGopMaLuA
© 2014 Math-Bridge
—
. . . . « cit ey .
Fig. 1. Entering the text for the static object “Definition” in Russian
JPrewewofTou»ca AoKINBHOT® ... x\+ o | o
[ € ) @ | mathbridge kai.ru/mathbridge/#lauthorworkspace G || Q roucx a9 3 R e =
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& 8 ? &t
MATH-BRIDGE Nencpras nanens Asropunr | Ynpssnewws | Mloii npouns | Mowows | Besimn
Authoring ¢{ | ContentCreator - Static Learningobject &
» i
2 Boury Kak: svnovikova -_ i
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___©2014 Math-Bridge
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Fig. 2. Selecting the language for the translation of the learning object from one language
to another one
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After adding an instance in the new
language, a new button with a flag icon
corresponding to the new language appears,
before “plus” or “minus” buttons (fig. 3).

The created multi-language object, for
example, the theorem, is represented as
a single semantic unit for a trainee. By
clicking on the buttons with the flags im-
ages each student can see various variants
of translation the learning object into the
selected language (fig. 4).

Objective verification of the profes-
sional competences mastering degree. An
additional advantage of the Math-Bridge
system over other e-learning systems is
the possibility of automatic, and therefore
objective, verification of the level reached
by the trainees’ professional competencies.

The competences of SEFI are the basis
of the tools for testing the effectiveness of
mastering the teaching material in Math-
Bridge. SEFI’s competences are strictly
specified, do not allow double interpreta-

tions and are easily verifiable. At present,
the assessment of practical mastering mate-
rial degree is increasingly based on SEFI
standards in Russia [25; 26].

A dynamic training object as “Exercise”
is created in the Math-Bridge system to
make an element that verifies the degree
of mastery of competence. The process of
creation such objects is described in details
in books [27; 28]. However, the object by
itself is not yet a mean of control. If any
of created tasks is to be able to check auto-
matically the competence, it is necessary to
configure a special metadata parameter of
the learning object named “Relationships”.

A list of competences is available when
configuring. The list is organized as a hierar-
chical structure “Level of Learning-Training
Course-Theme-Competence” (fig. 5).

You can add several competencies to
the exercise. It means that one and the same
exercise is able to assess the mastery of
various competencies (fig. 6).

- o
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F i g. 3. Instance of the learning object in German
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F i g. 4. Switching the definition “Local minimum point”
from German into Russian
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Fig. 5. Selection of specific competencies verified with the
help of the created exercise
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F i g. 6. Addition metadata to the learning object allowing you to evaluate two
selected SEFI-competencies

After publication, the educational fa-
cility with competency testing should
be included in the curriculum or test for
subsequent presentation of the teaching
material to the students.

The training course which contains
the elements for assessing the level of

mastering competences has an indicator
diagram, namely the circle where de-
gree of filling corresponds to the number
of mastered competences. The same cir-
cle indicator contains each section of the
course with interactive evaluation ele-
ments (fig. 7).
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F i g. 7. Presentation of the course to the trainees with interactive elements for
assessing competences mastery level for each section (indication of the state
of “competence in the section” Unconditional Optimization “is mastered
by 30 %, the sections” “Conditional optimization” and “Linear optimization”
are not mastered”)

Results of pedagogical experiment. In
the 2015-2016 academic year, a group of
Russian-speaking Master’s degree students
of the second year of study (the 3™ semes-
ter) was pilot-surveyed. They studied the
subject “Optimization Methods” in the tra-
ditional way in English, without using the
multi-language electronic course developed
in the Math-Bridge system. This group of
students was a control one. Eight (8) people
were trained in this group aged from 22 to
23, three of them were females. Prelimi-
nary tests and interviews were conducted
to reveal the initial level of mathematical
training of the group and the degree of mo-
tivation to study mathematical disciplines
in general. After completion of the subject,
the final test was conducted and the second
survey was conducted to identify changes
in the level of motivation of students to
study mathematics.

The target group of trainees (14 people
aged from 22 to 23, including 5 females)
was subjected to the same procedure within
the 2016-2017 academic year, who was
trained with the additional support of the
multi-language electronic course “Optimi-
zation Methods”.

The comparison analysis showed that
the level of mastering teaching materials
is quite high in both groups: the average
score of knowledge is ranged from 78 to 92
in the control group, and an average is 83,5
points (fig. 8); in the target group — from 80
to 95 points, and an average is 87,6 points
(fig. 9). However, 100 % of the students
achieved an excellent level of mastering
competences in the target group, while the
control group has only 75 %.

More strongly, the presence of the mul-
tilingual training course had a significant
impact on students’ motivation for further
mathematical disciplines training. In the
control group, after completion of the course
“Optimization Methods” without the support
of an electronic course: three out of eight
students (37,5 % of students) showed a de-
crease in interest but the rest of the group
showed an increase in interest from 0,9 % to
2,9 %. On the average, the degree of motiva-
tion in the group has not practically changed,
increasing by 0,86 % (fig. 10).

Whereas in the target group, only two out
of fourteen students (14,28 % of students) lost
interest, the interest level increased from 0,9
to 8,9 % (2,21 % on average) (fig. 11).
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Fig. 8. Level of assimilation of the teaching
material in the control group
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Fig. 10. Change in the level of motivation in the
control group of students

Discussion and Conclusion

Presenting educational content simul-
taneously in several languages is an im-
portant component of ensuring academic
mobility of students within the framework
of Double or Joint Degree academic pro-
grammes. Currently, only a few e-learning
systems provide such an opportunity.

The electronic learning environment
Math-Bridge provides a convenient in-
terface for the presentation of learning
objects in 14 languages, which makes it
an universal tool for distance learning of
mathematics in conditions of international
academic mobility.

The use of multilingual courses in-
creases the level of mastering knowledge
and professional competencies of students,
and it increases the motivation for studying
mathematical disciplines in general. Such

Assessment of knowledge and competences
(target group)
100

60

o W\

20

Number of scores

0 2 4 6 8 10 12 14 16
Student ID

—+Pre-test -#-Post-test

Fig. 9. Level of assimilation of the teaching ma-
terial in the target group
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Fig. 11. Change in the level of motivation in the
target group of students

multilingual courses ensure the soft entry
of mobility students into the professional
mathematical environment in the host for-
eign country. This increases their academic
performance and chances to successfully
complete a Double Degree programme, and
finally to obtain two diplomas.

The developed methods based on elec-
tronic educational resources, as well as prac-
tical recommendations for creating multilin-
gual courses, will be useful for universities
that host foreign students in international
academic mobility programmes. Universi-
ties all over the world are interested in such
methods. The European Union has a special
Erasmus+ programme, which provides am-
ple opportunities for further research in this
direction. The authors have experience of
participation in this programme, and hope
to continue research with its support.
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3asenennvlii 6Kk1a0 a86Mopos:

Cuerypenko Anexcanap [laBnoBud — HaydyHOE PYKOBOACTBO.

CocHoBckuit Cepreit AneKcaHIpOBHY — OAMH U3 aBTOPOB-pa3paboTuukoB cucteMbl MathBridge, yua-
CTBOBAJ B pa3pabOTKe 3IEKTPOHHOTO yueOHOTo Kypca.

HoBukoBa CBetnana BragumupoBHa — yyacTue B pa3paboTke 00pa3oBaTeIbHOTO KOHTEHTA.

SIxuna Py3unsg PaudoBHa — pa3paboTka U CONPOBOXKACHHE BEPCHI yUeOHOTO KOHTEHTa HAa HHOCTPAHHBIX
SI3BIKAX.

Banurosa Haranbs JIbBoBHA — yuacTHe B pa3paboTKe M TEXHUYECKOM COMPOBOXKIEHHH MYIbTUS3BIUHOTO
3NEKTPOHHOTO Kypca.

Kpemnera Dnpmupa lllamMmunbeBHa — ydyacTue BO BHEAPEHHH MYIbTHSI3BIYHOTO JEKTPOHHOTO Kypca
B y4eOHBIH mporecc.

Bce asmopbi npouumanu u 0006puniu OKOHYAMENbHbII 8APUAHN PYKONUCU.
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