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Abstract. Modern Kazakhstani society tends to participate in global integration,
and education leads the modernization processes. The globalization age searches for
adequate conditions and mechanisms for educating youth capable of intercultural
dialogue. Understanding the current role of languages raises the importance of
efficient teaching of languages and raising the language mastery of students. The
system of pedagogical conditions for forming information competencies of future
biology teachers in a multilingual environment was developed based on the study of
general issues of higher education continuity. Pedagogical conditions are an organic
constellation of multilevel complexes (from didactic units of teaching to management
structures in the education system) that ensures the continuity of the information
competency of pedagogical university students in a multilingual environment.
Pedagogical conditions were taken as mandatory external requirements to achieve
optimal results. This set of requirements is not an arbitrary constellation of variables
but an ordered set of relatively separate components (didactic units) that form a certain
system. The above definition was the basis for developing a multi-vector structure
of pedagogical conditions for the interaction of subjects of multilingual education
to form information competency. Implementing the developed methodology helped
reveal the conditions for forming information and communication competencies
(ICCs) in a multilingual environment. We also developed the units for forming
ICCs in teachers in a multilingual environment. The first unit covers psychological,
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linguistic, didactic, and other aspects of teaching languages to future teachers. The
second unit of scientific and methodological support for multilingual education
suggests the development, improvement, and phased use of teaching materials
on Biology and Biotechnology for future teachers in a multilingual environment
(higher professional education). The third unit implies pedagogical monitoring of
the formation of information competency of students in a multilingual environment.
Such monitoring represents a single control and M&E mechanism. Each unit contains
sections by main activity indicators.
Keywords: future biology teacher, information and communication competencies
(ICCs), multilingual environment, pedagogical conditions, Biotechnology, university
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Annoramus. Kazipri Kazakcranaplk KoFaM OyTiHIE SJEMIIIK WHTETPALUSIBIK
yZepicTepre jAereH YMTBUIBICTIEH cumartanaabl. MyHaa >KaHFBIPTY YAepiciHae
JKETeKIl OpbIHABI OimiM amanel. XKahanmany noyipiHie 0acka MOJCHHUETTEPMEH
JIUAJIOr KYpri3yre KaOumeTTi jkacTapael TopOueneymiH THIMAI IIapTTapbiH,
TETIKTEpIH i311ey MpPOLECiHiH XaHJaHybl Oaiikanmanel. Kasipri enemueri Tijanepain
PeJIiH TYCIHY TULIEP/Ii OKBITYABIH THIMJILTIT] )KOHE OKYIIBUIAP IBIH TIIIK JaHbIHIBIK
JeHI'eWiH apTThIPy Typajbl Macene TyFbI3aabl. Kenrinai oprana Oonamak OMOIorus
MYFaJIIMAEPIHIH aKMapaTThIK KY3bIPETTUIINH KaJbINTACTHIPYABbIH MeIaroruKaibIK
mapTTap JKykeci skorapbl OiTiM cabaKTacTHIFBIHBIH KAkl MOCEJICNEPiH 3epTTey
HeriziHge o3ipneHai. THICTI TEOpHSUIBIK MaTepHalAbl JKYWeney HOTHXKEeCIHe
MEearoTUKaNbIK ~YHUBEPCUTET JKYHeciHAeri KOeNTULAl opTana CTyIEHTTEpAiH
aKnaparThlK ~ KY3BIPETTUNMHIH  ca0aKTacThIFbl MPHHLUIIH ICKE  achlpyMeH
OalIaHBICTBl TENATOTHKANBIK MaKcaTTapra KON IKETKi3yre OarbITTalfaH Kol
JeHrelnl KemeHaAepaiH (OKbITYyAbIH AMOAKTHKAIBIK OipiikTepiHeH Oactam OiniM
Oepy KyHecinzmeri 6ackapy KypbUIbIMAApbiHA ACHiH), OPraHUKAIbIK >KUBIHTBIFBI
peTinze "meaarorukanbIK Karaainap" yreIMbIHA aHbIKTaMa Oepingi. [lexarornkanbik
YKaFaainap, 9JIeTTe, MiHACTTI CBIPTKBI TaJIaNTap IbIH JKUBIHTHIFbIH OUITIPEIi, OTapabl
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cakTay OHTaMJIbl HOTHIKETe KOJ KETKi3ydl KaMmTamachl3 ereai. COHbIMEH Karap, Oy
KUBIHTHIK alfHBIMAJIbUIAPBbIH €PIKTI KOCHIHIABICH FaHa eMec, Oenriii Oip KyheHi
KYpalTBIH CaJILICTBIPMANbl TYPAE OKIIAyJIaHFaH KOMIIOHEHTTEPIIH (IUIaKTHKAIIBIK
OIpIIKTEep/IiH) PETTEITeH J>KUBIHTBIFBI OOJNbIT KepiHnemi. JKorapblga KelTipiiareH
aHBIKTaMara COHKeC aKMapaTThIK KY3BIPETTUIIKTI KaJBIITACThIPYy MakcaTbIHAA
KONTuIII OuUTiM Oepy CyObEKTiepiHiH ©3apa iC-KUMbBUIBIHBIH Ie1arorHKaIbIK
KaFAalnapbIHbIH KOIMBEKTOPJbl KYPBUIBIMBI d3ipieHai. bi3 a3ipieren omicremMeHi
iCKe achlpy KONTiUIOl opTalja aknaparThIK-KOMMYHHKATHUBTIK KY3BIPETTUTIKTEpAi
KaJBINTACTBIPYABIH MBIHAAAN IIAPTTapbIH aHBIKTayFa MYMKiHAiK Oepai. Conpaid-
aKk, 013 KemTimi opTaja akKlapaTThIK-KOMMYHUKATUBTIK —KY3BIPETTUTIKTEpAi
KaJbINTacThIpy YLIH Onoktap o3ipnemik. Ocekinaiiina, OipiHmi OJOK Tinmepai
OKBITYIbIH, OJapbl 3ePTTEYAiH TICUXOIOTHSJIBIK, THHI BUCTHUKAIBIK, TUIAKTHKAIBIK
XKoHE 0OacKa acleKTiIepiH KaMTHTBIH KoCiOM KBI3METIH >KY3ere achlpa aslaTblH
MeIaroTUKAIIBIK, KaJpapAbl Aaspiay TYprbIChIHaH 93ipienai. Kenrinai 6imim Oepyxai
FBUIBIMU-QJIICTEMEIIIK KaMTaMachl3 €TYIIH EKiHII OJIOTBl MbIHANIAPbl KO3ICH/I:
OOK xetinaipy koHe maiiaanany, OMOIOTHIIBIK MoHAep OolbiHIa OOK a3ipiey
KOHE Ke3eH-Ke3eHIMEH MaiiianaHy, KenTingi opraga (KOFapbl KOCINTIK OimiM
Oepy) "buortexHonorus" moHi OOMBIHINA TEAATOTUKAIBIK MaMaHAbIKTap ymin OOK
o3iprey koHe nmaiinanany. FeuibiMu-oicTeMennik KaMTaMachl3 €Ty/AiH YIIiHII OJI0ThI
— CAIIAHBbIH, 6ippinraii Oakpuiay-Oaranay TETIriH KOPCETETiH KONTLIAI opTana
CTYACHTTEPIiH aKNaparThlK KY3bIPETTUIIMHIH KaJbIITACYbIHBIH MeIaroruKablK
MOHUTOPUHTI. Ochl OIOKTapbIH SPKAMCHICBHIHA HETI3T KbI3MET KOpPCEeTKIITepiHe
colikec KeneTiH Oenimaep Oap.

Tyiiin ce3mep: Oonamak OMONOTHS MyFasliMi, aKNapaTThIK-KOMMYHHKATHBTIK
KY3BIPETTLIK, KONTLII OpTa, eAaroruKabIK Karaainap, buorexHonorus
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AnHoTtanus. COBpeMEHHOE Ka3aXCTaHCKOE 00LIECTBO CErOIHs XapaKTePU3YOTCs
CTpEeMJICHHEM K MHUPOBBIM MHTETPALIMOHHBIM TIPOIECCaM, TIe BEAYIIYIO O30 B
npoLecce MOJCPHU3AIIMHY 3aHMMaeT o0OpazoBaHue. B Bek modanu3aium HaOmonaeTcst
aKTUBU3ALMUs Tpolecca nmoucka 3G(HEeKTUBHBIX YCIOBUA, MEXaHU3MOB BOCITUTAHHS
MOJIOJICHKH, CIIOCOOHOH K TUAJIOTy C APYTUMH KyJIbTypamu. [loHMMaHue poITH sI3bIKOB
B COBPEMEHHOM MHpPE CTAaBUT BOINPOC O PE3YJIBTATHBHOCTH OOyYeHHs SI3bIKAM U
MOBBIIICHUH YPOBHS SI3BIKOBOH MOITOTOBKM yuamuxcsi. Cucrema (GpopMHpOBaHUS
MH(OPMAIIMOHHOW KOMIIETEHTHOCTH OY/yIIUX YYUTEIeH OHOIOTHH B TIOMHUSI3BIYHOM
cpene pa3paboTaHa Ha OCHOBE MCCIIEOBAaHMS OOIIMX BONPOCOB IMPEEMCTBEHHOCTH
BBICIIEr0 0Opa3oBaHusi. B pesynbrare cucTeMaTH3alyd COOTBETCTBYIOLIETO TEO-
peTHUYEeCKOro Marepuaia ObUIO JaHO ONpEACiCHHE IMOHATHIO «IIeAarorHyecKue
YCJIOBHSD» KaK OPraHUYHON COBOKYITHOCTH MHOTOYPOBHEBBIX KOMILIEKCOB (OT IU/1aK-
THYECKHX eIUHUI] 00YUeHHs 10 YIIPABICHYECKUX CTPYKTYP B CHCTEME 00pa30oBaHus),
HAINpaBJICHHBIX Ha PEAJM3alMI0 NPUHIMIA TPEEeMCTBEHHOCTH HH(OPMAIIMOHHOM
KOMITETEHTHOCTH, CTYICHTOB TEAarorHyeckoro By3a B IMOJMA3BIYHON cpene. [lox
MEeJarorn4eCKUMU  YCJIOBUSIMH MBIl MOHMMAaeM COBOKYIIHOCTh 0O0s3aTeNbHBIX
BHEIIHUX TPeOOBaHHM, COOIIOCHUE KOTOPBIX 00CCIEYHUT JTOCTHKCHUE ONTHMAJb-
HOTrO pe3ynbrara. [lpuyem naHHas COBOKYNMHOCTb HPEICTABISETCS HE IMPOCTO
MPOU3BOJIBHONW CYMMOIl TIEPEMEHHBIX, a YIOPSI0YCHHBIM MHOXXECTBOM OTHOCH-
TETbHO 000COOJICHHBIX KOMIIOHEHTOB (JMJAKTHYECKUX EIUHHUI]), 00pasyroIIHX
OIPENICJICHHYI0 CUCTeMY. B COOTBETCTBHM C BBIIICTIPUBEICHHBIM OMPEICICHUEM
pa3paboTaHa HaMH MHOTOBEKTOpHAs CTPYKTypa IEIaroru4eckux YCIOBHI
B3aUMOJICHCTBHS CYOBEKTOB MOJIUA3BIYHOTO 00PA30BaHMUs C LETbI0 (OPMHUPOBAHUS
MH(OPMAIIMOHHOW KOMIIETEHTHOCTHU. Peanu3anus pa3paboTaHHO HAMH METOAUKH
M03BOJIMJIA BBISIBUTH YCIOBUSI (DOPMUPOBAHMS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
KOMITETEHTHOCTEH B MOJMA3BIYHON cpere. Takike Hamu ObLIM pa3paboTaHbl OJIOKU
s popMHUpOBaHUS  MH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX ~ KOMIIETEHTHOCTEH
B Moius3bIdHON cpene. Tak, mepBblid 070K pa3paboOTaH ¢ TMO3ULUN TOATOTOBKH
MEeJarorn4ecKux KaJpoB, CHOCOOHBIX OCYILECTBIATH CBOK NMPOPECCHOHATBHYIO
MEeJaroruuecKyl0 JesTeIbHOCTh, B KOMIUICKCE OXBAThIBas IICUXOJIOTHYECCKHUE,
JMHTBUCTUYECKUE, JUAAKTHYCCKUE M JPYyTHe acleKTbl OOydeHHs s3bIKaM, HX
u3ydeHus. BTopoil OJOK HayYHO-METOAMYECKOTO OOECIICUSHHUSI MHOJHUSI3BIYHOTO
00pa30oBaHUS MPEAINONAraeT: COBEPIICHCTBOBAHWE, pa3pabOTKy M IOATAIHOE
ucnoib3oBanue YMK 1o OHOIOrHYecKUM AUCHUILTMHAM, a TAKKE 10 TUCLUILTHHE
«buorexHonorus» JUIA TEAArOTHYECKHX CIELHAIbHOCTSH B  IMOJHA3BIYHOM
cpexe (Boicmiee mpodeccuoHadbHOe oOpa3oBaHue). TpeTuid ONOK Hay4dHO-
METOAMYECKOro 00eCIeyeHNs] — MeJarorniecKuii MOHUTOPHHT C(OPMUPOBAHHOCTH
MH(OPMAIIIOHHOW KOMITIETEHTHOCTH CTY/ICHTOB B ITOJIUSI3BIYHOM Cpe/Ie, OTPaXKatoInit
SMHBI KOHTPOJbHO-OLICHOYHBI MEXaHH3M KadecTBa. KakIplii u3 3THUX OJIIOKOB
COIIEPIKUT PA3Zeibl, COOTBETCTBYIOIINE OCHOBHBIM ITOKA3aTENISIM JICSITEIbHOCTH.

KuaroueBble ciioBa: Oyaymuii yuutenb OMOJI0TUH, HHOOPMAILIMOHHO-KOMMYHH-
KaTUBHAsl KOMIIETCHTHOCTb, OJIUS3bIYHAS Cpe/ia, eIarorniecKKue ycioBus, buo-
TEXHOJIOTUS
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Introduction

We analyzed the theories of the content of education, language education, and
foreign language education to determine the main contours of multilingual education.
Multilingual education is a combination of contents of general education, language
education, and foreign language education. However, an “aggregate whole” has its
own properties, though it acquires the properties of its parts. Multilingual education
differs more by its procedure because every component of multilingual education
(teaching native tongue, Kazakh, Russian and foreign languages) relies on certain
pre-defined theoretical and methodological foundations and objectives. Currently,
the “content” and the legitimacy of claims about the special status of multilingual
education are being discussed. Still, no theory of the content of education avoids
mentioning or establishing the procedural aspect of education in the form of
principles, organizational methods, etc. (Zhuk, 2009).

In other words, the procedural side of education is always present in the theories of
educational content, though implicitly. This eliminates the strict need for structuring
the content of multilingual education.

This research studies the process of training future biology teachers in a
pedagogical university.

This study explores the pedagogical conditions for forming information
competency of future biology teachers in a multilingual environment.

The research aimed to determine pedagogical conditions for forming information
competency of future biology teachers in a multilingual environment. Their
information competency shall include systematic knowledge, skills, and abilities in
their native tongue, Russian and Kazakh languages, as well as in one or more foreign
languages under the intercultural paradigm of modern language education.

The research tasks were:

— To review the scientific and pedagogical literature on the use of a multilingual
environment in the educational process and identification of pedagogical conditions
for the formation of information competency of future biology teachers in a
multilingual environment;

— To identify the level of language training of biology students in a pedagogical
university;

— To study the educational programs and working curricula in biological
disciplines and specialties to introduce a multilingual environment in training future
biology teachers.

Two aspects — the content and procedure — should be clearly distinguished in the
structure of multilingual education to reveal its essence and specificity. These aspects
are delimitated by language. Language as an object of study determines the content
of multilingual education; language as a learning tool determines the procedure of
multilingual education.

From the point of content, the units of multilingual education include strictly
linguistic educational disciplines, such as native tongue, Kazakh as the state
language, Russian as the language of interethnic communication, and a foreign
language (mainly English) as the language of integration into the global economy.
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From the point of procedure, the units of multilingual education include all
courses envisaged by the state’s compulsory educational standards. However,
here we are talking about a language of instruction instead of a studied language;
this refers to an educational institution instead of a subject of study. The essence
of multilingual education suggests that irrespective of the language of instruction
at school, the History of Kazakhstan, Kazakh language, and Kazakh literature can
and should be taught in Kazakh; Russian language and Russian literature should be
taught in Russian; and Mathematics and some other natural disciplines should be
taught in a foreign language (English).

Clearly, either Kazakh or Russian can be a language of instruction as a native
tongue. Besides, it is not mandatory to study the whole discipline in the chosen
language; one can mix them. For example, some topics or sections could be studied
in English, and the rest of the discipline — in the language of instruction.

The pedagogical thesaurus of multilingual education developed by S. Kunanbayeva
provides conditions for its theoretical and methodological conceptualization. It
includes categories, concepts, and terms relevant to a multilingual environment.
They are:

— organized according to the structure of pedagogical systems;

— selected in accordance with pedagogical and linguistic theories, which are
methodologically significant for a multilingual environment;

— considered by the authors as a more complicated, higher-level structure than a
multilingual environment (Kunanbaeva et al., 2006).

The next part of the theoretical and methodological conceptualization of a
multilingual environment naturally follows from the canons of dialectical logic,
which also studies the transitions from a system of knowledge to higher-level
systems (Izbasarova, 2011). When a theory exhausts its explanatory abilities toward
understudied facts and dialectical contradictions are revealed on the “borders” of
the theory, a new theory is required to resolve such contradictions. In a multilingual
environment, such new facts originate from a real linguistic situation, which requires
answering many questions related to the problems of co-learning different languages.

The system of pedagogical conditions for forming information competencies
of future biology teachers in a multilingual environment was developed based on
the study of general issues of higher education continuity. The relevant theoretical
material was systematized to define the concept of “pedagogical conditions” as an
organic constellation of multilevel complexes (e.g., starting from didactic units of
teaching to management structures in the education system) aimed at implementing
the principle of continuity of informational competence of pedagogical university
students in a multilingual environment.

Pedagogical conditions are usually perceived as mandatory external requirements
to achieve optimal results. This set of requirements is not an arbitrary constellation
of variables but an ordered set of relatively separate components (didactic units) that
form a certain system (Izbasarova, 2011).

A multi-vector structure of pedagogical conditions for the interaction of subjects

136



ISSN 1991-3494 3.2023

of multilingual education was developed based on the above to form information
competency. This structure determines:

— The interaction of a pedagogical university’s organizational structures working
on the formation of information competency in a multilingual environment;

— The hierarchy of relations between subjects of multilingual education (students
— teachers — managers of all university departments);

— A comprehensive development of pedagogical techniques, teaching tools,
teaching aids, teaching materials, etc. (Izbasarova, 2011).

Research methods

We selected methods and tools of constructive communication to implement
pedagogical conditions for forming information competency of future biology
teachers in a multilingual environment. The definitions of multilingual education
and conditions for forming information competency of students in a multilingual
environment were derived from statutes that formed the relevant legal framework, such
as the Laws of the Republic of Kazakhstan “On Languages” and “On Education,” the
Concept of development of foreign language education of the Republic of Kazakhstan
(The Law of the Republic of Kazakhstan "On Languages" with amendments. Astana,
February 22, 2022; The Law "On Education of the Republic of Kazakhstan" dated
July 4, 2018. No.171-VI). and others. The mentioned documents have defined the
role and place of multilingual education and the principles for creating a modern and
efficient multilingual education management system.

In the experimental work, we used empirical research methods such as
questioning, interviews, observation, group written surveys, the analysis of
educational and methodical literature, experimental research work, the analysis of
educational research works and test tasks performance, and the generalization of
pedagogical experience of university teachers. The statistical methods used included
the statistical processing of research data, interpretative analysis of the results
obtained, diagnostics of individual components of educational research work, etc.

Then, those research methods were offered to the teachers of experimental groups
in the form of materials we developed (prompt cards, tasks, recommendations, and
a knowledge savings box).

One of the research methods included tasks in the form of questions to biology
students on the topics of Self-expression, Active Listening techniques, How to cope
with communication barriers, and the rules of effective communication, etc.

E.g., a prompt card on Self-expression contained possible responses to a fact
from Biology. The Self-expression technique included a description of the feelings
of the speaking student, a description of student behavior in a particular situation
evoking these feelings, and something that can be done in this situation to improve
it. This technique utilizes information technologies to address the feelings of biology
students in a multilingual educational process.

The Active Listening prompt card described the active listening techniques
using paraphrasing and summarizing. Active listening involves constantly asking
questions to clarify the speaker’s message. This technique is good for a multilingual
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environment, as students can communicate on the topic under study in Kazakh,
Russian, or English, and the teacher sees the level of their possession of educational
material in Biology and knowledge of languages.

The memo “How to cope with communication barriers” provided tips on dealing
with communication barriers and rules for effective communication to help students
develop communication skills in a multilingual environment. Future biology teachers
would need this technique for their teaching activities (during classroom training,
pedagogical practice, and future work as biology teachers).

Analysis and Results

Universities play the main role in the internationalization of education worldwide.
They compete inside and outside the country. World-class universities leading the
global rankings possess a constellation of talents, abundant resources, and flexible
management to foster and promote innovation. These universities set the bar in
global education and science. Globalization has further strengthened the position of
world-class universities.

One of the factors of the globalizing environment is the dominance of English,
the lingua franca of modern science and education. Most of the leading universities
around the world provide instruction in English. National educational systems see
the role of English in becoming more international, competitive, and equal to the
world class. Using a common language of international communication for teaching
and collaborative research reinforces a university’s internationalization.

English has become the language of science, both in natural and social sciences
and humanities.

In many countries, education leaders call for expanding English teaching to attract
international students and create a global learning environment for local students.

Taking into account these trends in the development of higher education in
Kazakhstan, we have developed a course on Biotechnology for students of the
pedagogical university in Biology who could study in a multilingual environment.
This course is offered in English, Russian, and Kazakh languages.

At present, pedagogical institutions should train biology teachers with knowledge
of English since the Updated Secondary Education Program provides for teaching
Biology in English. Therefore, pedagogical institutions should focus on training
specialists who know the subject and can teach it in English.

Teaching Biotechnology on a multilingual basis shall familiarize students with
the current knowledge of the biology of plant cells grown in vitro and the main areas
of biotechnology in a multilingual environment.

This academic discipline broadly covers biotechnology methods used in medicine
and the food industry for cultivating biologically active compounds and valuable
production substances. For example, modern plant cultivation technology is
studied to produce cloned microclimate plants and viral seedlings. The students can
effectively combine cell culture techniques with traditional breeding techniques. The
students shall study the new technologies (cell and genetic engineering) in foreign
languages to create new cells and organisms with the required traits.
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Objectives of studying the discipline:

— A student should know the methods of cultivation in artificial nutrient media
that destroy cells, tissues, and organs separated from plants, the promotion processes
leading to stone formation, the pathways of morphogenesis in vitro, the factors
regulating regeneration;

— A student should know the theoretical and methodological basis for the use
of complementary microorganisms and plant regeneration pathways, methods to
overcome imbalances in hybridization, methods to obtain glaucoma, cell selection,
cell and genetic engineering, and methods of gene storage to obtain complementary
metabolites required from cultured plant cells;

—  During laboratory work, a student should learn how to prepare nutrient
media, work in laminar boxes, disinfect original plant material, obtain the extract
from them, and learn how to grow them in agar culture;

—  Astudent should be able to communicate competently and fluently in Kazakh
as well as in Russian and English, the knowledge acquired in this discipline, and to
use his knowledge in pedagogical activities.

After studying this course, a student forms the following subject competencies:

— A student knows global advances in biotechnology, trends in the development
of this industry, biotechnology products and industries available in Kazakhstan;

— A student can use biotechnology methods to grow tissues, cells,
microorganisms, and products that form the outcome of the development process in
the field of education (science, school).

— A student possesses knowledge of modern technologies based on the activities
of biological objects through in-depth study and understanding of the regularities of
biological processes.

During classes in Biotechnology, we used horizontal work in pairs with the
elements of student-to-student conversation to develop an external dialogue between
students. The teacher informed the students of the rules of working in pairs and gave
them tasks to perform in pairs when checking their homework.

Activity during lectures and practical classes is compulsory and is a component
of a student’s final grade. Many theoretical issues supporting the lecture material
are presented only in lectures. Therefore, missing a class may affect a student’s
academic performance and final grade. However, attending classes does not mean a
higher grade. Constant active participation of students during classes is required. A
student should be prepared for each class. Therefore, studying the relevant textbook
sections and supplementary material is essential to prepare for practical classes and
before attending the lectures. Such practice will facilitate students’ comprehension
of new material and promote active knowledge acquisition at a university.

Laboratory-based work includes the development and compilation of programs
for solving specific tasks. Tasks must be completed in an appropriate manner and on
time.

Independent work of students involves completing 4-5 semester tasks, covering
the acquired material of the discipline. Tasks shall be completed in writing and
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submitted till the deadlines. The students’ average grades are derived based on their
written work.

A final exam covers and summarizes the entire material of the course. The exam
is conducted in a written form (or in the form of a test) and includes different tasks:
written questions on lecture material and solving a practical task.

At the end of the semester, students receive an overall final score as a general
assessment of their activities throughout the semester.

A practical or laboratory work is assessed based on the completeness of solving
the problem, the accuracy of calculations, and the timeliness of submitting the results.

The criteria for the examination score are the correctness and completeness of
answers and the orderliness and accuracy of presentation.

As can be seen, teaching material was offered in Kazakh, Russian, and English.
Therefore, the students had to possess the linguistic skills to understand and process
the educational information.

In the pedagogical experiment, we conducted discussion seminars in which the
teacher created a problematic situation to solve biotechnological problems. The
whole group participated in the discussion. The student who questioned the original
definition entered the debate with the teacher and other students. All the participants
had different opinions. The students presented arguments proving their points of
view. Then, the teacher and the group experimented using a presentation to find the
answer.

Thus, at different stages of the seminar in the experimental group, we implemented
the pre-defined pedagogical conditions for forming the student ICC in a multilingual
environment to develop their interaction. In particular, we used the following:

— Types of dialogue such as Student-Student, Student-Group, Teacher-Group,
and Student-Teacher;

- Working in pairs, conversation, dispute, group dialogue, discussion, self-
understanding in communication, and involvement of the entire group in an active
debate.

At the end of the first stage of the pedagogical experiment, we conducted a survey
on the following questions:

Student Questionnaire

*Mandatory
1. Which competencies do you need for your professional activity?

How do you use information and communication competency in the class?
- I use a laptop or PC to write essays;
- I search and process information from the Internet for writing essays;
- I create presentations;
- I create videos;

I create e-learning materials.
3. What is your proficiency in information and communication skills?
— Low,
- Medium,
- High.
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4. What is your proficiency in a foreign language?

— Low,

- Intermediate,

- High.

5. List the subjects taught to you in English.

Your answer:

6. At what level do you use information and communication skills when working with

English texts in Biology?*

- Do not understand the text read;

- Read and translate with a dictionary;
- Read and translate freely.

Most students found it difficult to answer the first question. The answers varied.
We obtained reliable data for questions 2-6 and processed it into diagrams
(Figures 1-4).

2.Kak Bbl npuMeHaeTe MHqDOpMaLlMOHHO-KOMM\/HMKGTMBHV)O KOMMNEeTeHUUO Ha 3aHATUAX?
52&nbsp;oteera

@ vicnonbayto HOYTOYK, KoMNbloTep Ans
Hanvcanua pechepatos
@ vwy v o6pabaTbiBalo MHGOPMALMIO

WHTepHeTa ANs HanucaHus pedepatos
‘ coanal NpeseHTaLMM
@ coanao suaeo

@ cospaio anekTpoHHLIe yuebHble
26.9% matepuans

Fig. 1 — How do you use information and communication competency in the class?

Most biology students possess the know-how and use presentations when
preparing for seminars — 50 %.

The students use laptops or PCs more often to write essays — 26.9 %. This means
that the tasks the students receive most often do not require special skills that form
ICCs in a multilingual environment.

15.4 % of students can process information from the Internet for writing essays;
that is, they can use ICCs for more complicated tasks.

Aspiring and active students can perform more complicated tasks, such as creating
electronic materials and videos.

3. Ha kakoM ypoBHe Bbl Bnageete MHGOPMaLMOHHO-KOMMYHUKATUBHBIMU KOMMNETeHUMUAMIU?
52&nbsp;oTBeTa

@ Hu3akmiA,
@ cpeaHuii,
BbICOKMA

Fig. 2 — What is your proficiency in information and communication skills?
The diagram shows that most students surveyed had an intermediate level of ICCs (71.2 %); only 28.8
% of students thought they had a high level of ICCs.
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4. Ha KakoM ypoBHe Bbl BNajieeTe MHOCTPaHHbIM S3bIKoM?
52&nbsp;oTBeTa

@ HusKkuR,
@ cpeaHui,
® soicokmii.

50,6% v

Fig.3 — What is your proficiency in a foreign language?

If we compare students’ answers to the questionnaire before and after the pedagogical experiment,
there was an increase in the number of students with intermediate (59.6 %) and high (23.1 %) proficiency
in foreign languages.

The students gave detailed answers to the fifth question:

5. List the subjects taught to you in English.
(39 answers)
Biology
Applied physiology
None
All
Plenty
Biology, Pedagogy, Psychology, Anatomy, Zoology, Botany
ICT
All in English
Environment
Bioinfection
Two
Physiology, etc.
Genetics and the basics of breeding
All in English, except the History of Kazakhstan
One-two
English, Botany, Zoology, Introduction to Biology, etc.
Nearly all university subjects
None in this semester
Etc

Our respondents were 1 to 4"-year students studying in Kazakh, Russian, and
English. They had some disciplines taught in English.

6.Ha Kakom ypoBHe Bbl NpUMeHsieTe MHPOPMALIMOHHO-KOMMYHIKaTUBHBIE HaBbIki Npu paboTe ¢
TEKCTOM Ha aHrMUIACKOM f13bike no Guonorun?
528&nbsp;oteeta

@ He NoHUMAI0 MY YTEHNMU
@ uuTalo U NEpeBOXY CO CrloBapem
© uurar 1 nepesoxy cBoGOaHO
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Most students could read and translate the learning materials from English using
a dictionary (71.2 %), while 26.9 % of students could easily process the learning
materials in English.

Students studying Biotechnology have also to work independently to master
the learning materials in the discipline. They improve their linguistic skills while
completing tasks in Kazakh or Russian, and English.

Thus, the proposed method of using pedagogical conditions for forming ICCs
in a multilingual environment can effectively prepare future biology teachers for
pedagogical activities.

Conclusion

Implementing the developed methodology revealed the conditions for forming
ICCs in a multilingual environment.

We also developed the units for forming ICCs in teachers in a multilingual
environment. The first unit covers psychological, linguistic, didactic, and other
aspects of teaching and learning languages. Due to the nature of multilingual
education, primarily conditioned by the current language situation, its organization,
and implementation require targeted not only training of specialists but also
activation of other forms of professional training, such as retraining, professional
development, and self-education. The content of all these forms of professional
training for implementing multilingual education is designed according to the
contents of innovative and pedagogical activity.

This support will be extremely insufficient without providing the didactic tools,
which are the teaching materials, including curricula, textbooks, study guides, reader
books, trilingual terminology dictionaries, other dictionaries, workbooks in language
subjects, as well as information and multimedia resources (language centers, the
Internet, satellite TV, digital libraries), etc.

The analysis showed the abundance of these didactic materials in English, Russian
as a native and non-native language, and Kazakh as a native language. However,
there are very few textbooks and teaching aids for non-language disciplines taught
in a foreign language.

Therefore, the second unit of scientific and methodological support for
multilingual education suggests:

— The improvement and use of teaching materials, including standard curricula,
in the language of instruction (primary level);

— The development and phased use of teaching materials on Biology in the state
language;

— An adaptation of foreign textbooks for Kazakhstan (for all levels of education
and all types of educational organizations);

— The development and use of teaching materials for the disciplines of “General
Professional Foreign Language” and “Professional English” (higher professional
education); and,

— The development and use of teaching materials for future teachers of
Biotechnology in a multilingual environment (higher professional education).
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The third unit of scientific and methodological support — which is of particular
significance for us — implies pedagogical monitoring of the formation of information
competency of students in a multilingual environment and reflects a single control
and M&E mechanism. We developed this monitoring, understanding it as a system
of psychological and pedagogical support for the activities of students and scientific
and methodological support for the activities of teachers in mastering several
languages: native tongue, languages functioning in the community of residence, one
and more foreign languages. Therefore, this unit’s structure covers both learning
activities and teaching activities.

Each unit contains sections by main activity indicators:

— The first unit sections reflect the results of teaching activities, systematized
according to the components of the polylingual personality;

— The second unit sections reflect the results of teachers’ traditional and
innovative activities.

Thus, we developed the scientific and methodological tools to support multilingual
education based on the main provisions of pedagogical innovation. We also justified
from the positions of pedagogical management the practical implementation in
the natural learning process of higher education, which needs normative-legal and
educational-organizational support. When developing the first item, we relied on the
norm as a guiding principle, legitimated establishment and recognized compulsory
order, and on the law as a system of generally binding norms regulating the relations
of subjects of pedagogical activity and pedagogical process.

Pedagogical conditions for the formation of information competency of future
biology teachers in a multilingual environment increase the effectiveness of teaching
students of pedagogical universities and prepare them for future pedagogical activity
as teachers of secondary schools in Kazakhstan.
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