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PEDAGOGICAL CONDITIONS FOR FORMING INFORMATION 
COMPETENCY OF FUTURE BIOLOGY TEACHERS 

IN A MULTILINGUAL ENVIRONMENT
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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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КӨПТІЛДІ ОРТАДА БОЛАШАҚ БИОЛОГИЯ МҰҒАЛІМДЕРІНІҢ 
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Аннотация. Қазіргі Қазақстандық қоғам бүгінде әлемдік интеграциялық
үдерістерге деген ұмтылыспен сипатталады. Мұнда жаңғырту үдерісінде 
жетекші орынды білім алады. Жаһандану дәуірінде басқа мәдениеттермен 
диалог жүргізуге қабілетті жастарды тәрбиелеудің тиімді шарттарын, 
тетіктерін іздеу процесінің жандануы байқалады. Қазіргі әлемдегі тілдердің 
рөлін түсіну тілдерді оқытудың тиімділігі және оқушылардың тілдік дайындық 
деңгейін арттыру туралы мәселе туғызады.  Көптілді ортада болашақ биология 
мұғалімдерінің ақпараттық құзыреттілігін қалыптастырудың педагогикалық 
шарттар жүйесі жоғары білім сабақтастығының жалпы мәселелерін зерттеу 
негізінде әзірленді. Тиісті теориялық материалды жүйелеу нәтижесінде 
педагогикалық университет жүйесіндегі көптілді ортада студенттердің 
ақпараттық құзыреттілігінің сабақтастығы принципін іске асырумен 
байланысты педагогикалық мақсаттарға қол жеткізуге бағытталған көп 
деңгейлі кешендердің (оқытудың дидактикалық бірліктерінен бастап білім 
беру жүйесіндегі басқару құрылымдарына дейін), органикалық жиынтығы 
ретінде "педагогикалық жағдайлар" ұғымына анықтама берілді. Педагогикалық 
жағдайлар, әдетте, міндетті сыртқы талаптардың жиынтығын білдіреді, оларды 
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сақтау оңтайлы нәтижеге қол жеткізуді қамтамасыз етеді. Сонымен қатар, бұл 
жиынтық айнымалылардың ерікті қосындысы ғана емес, белгілі бір жүйені 
құрайтын салыстырмалы түрде оқшауланған компоненттердің (дидактикалық 
бірліктердің) реттелген жиынтығы болып көрінеді. Жоғарыда келтірілген 
анықтамаға сәйкес ақпараттық құзыреттілікті қалыптастыру мақсатында 
көптілді білім беру субъектілерінің өзара іс-қимылының педагогикалық 
жағдайларының көпвекторлы құрылымы әзірленді. Біз әзірлеген әдістемені 
іске асыру көптілді ортада ақпараттық-коммуникативтік құзыреттіліктерді 
қалыптастырудың мынадай шарттарын анықтауға мүмкіндік берді. Сондай-
ақ, біз көптілді ортада ақпараттық-коммуникативтік құзыреттіліктерді 
қалыптастыру үшін блоктар әзірледік. Осылайша, бірінші блок тілдерді 
оқытудың, оларды зерттеудің психологиялық, лингвистикалық, дидактикалық 
және басқа аспектілерін қамтитын кәсіби қызметін жүзеге асыра алатын 
педагогикалық кадрларды даярлау тұрғысынан әзірленді. Көптілді білім беруді 
ғылыми-әдістемелік қамтамасыз етудің екінші блогы мыналарды көздейді: 
ОӘК жетілдіру және пайдалану, биологиялық пәндер бойынша ОӘК әзірлеу 
және кезең-кезеңімен пайдалану, көптілді ортада (жоғары кәсіптік білім 
беру) "Биотехнология" пәні бойынша педагогикалық мамандықтар үшін ОӘК 
әзірлеу және пайдалану. Ғылыми-әдістемелік қамтамасыз етудің үшінші блогы 
– САПАНЫҢ бірыңғай бақылау-бағалау тетігін көрсететін көптілді ортада
студенттердің ақпараттық құзыреттілігінің қалыптасуының педагогикалық
мониторингі. Осы блоктардың әрқайсысында негізгі қызмет көрсеткіштеріне
сәйкес келетін бөлімдер бар.

Түйін сөздер: болашақ биология мұғалімі, ақпараттық-коммуникативтік 
құзыреттілік, көптілді орта, педагогикалық жағдайлар, Биотехнология
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Аннотация. Современное казахстанское общество сегодня характеризуются 
стремлением к мировым интеграционным процессам, где ведущую позицию в 
процессе модернизации занимает образование. В век глобализации наблюдается 
активизация процесса поиска эффективных условий, механизмов воспитания 
молодежи, способной к диалогу с другими культурами. Понимание роли языков 
в современном мире ставит вопрос о результативности обучения языкам и 
повышении уровня языковой подготовки учащихся. Система формирования 
информационной компетентности будущих учителей биологии в полиязычной 
среде разработана на основе исследования общих вопросов преемственности 
высшего образования. В результате систематизации соответствующего тео-
ретического материала было дано определение понятию «педагогические 
условия» как органичной совокупности многоуровневых комплексов (от дидак-
тических единиц обучения до управленческих структур в системе образования), 
направленных на реализацию принципа преемственности информационной 
компетентности, студентов педагогического вуза в полиязычной среде. Под 
педагогическими условиями мы понимаем совокупность обязательных 
внешних требований, соблюдение которых обеспечит достижение опти маль-
ного результата. Причем данная совокупность представляется не просто 
произвольной суммой переменных, а упорядоченным множеством относи-
тельно обособленных компонентов (дидактических единиц), образующих 
определенную систему. В соответствии с вышеприведенным определением 
разработана нами многовекторная структура педагогических условий 
взаимодействия субъектов полиязычного образования с целью формирования 
информационной компетентности. Реализация разработанной нами методики 
позволила выявить условия формирования информационно-коммуникативных 
компетентностей в полиязычной среде. Также нами были разработаны блоки 
для формирования информационно-коммуникативных компетентностей 
в полиязычной среде. Так, первый блок разработан с позиций подготовки 
педагогических кадров, способных осуществлять свою профессиональную 
педагогическую деятельность, в комплексе охватывая психологические, 
лингвистические, дидактические и другие аспекты обучения языкам, их 
изучения. Второй блок научно-методического обеспечения полиязычного 
образования предполагает: совершенствование, разработку и поэтапное 
использование УМК по биологическим дисциплинам, а также по дисциплине 
«Биотехнология» для педагогических специальностей в полиязычной 
среде (высшее профессиональное образование). Третий блок научно-
методического обеспечения ― педагогический мониторинг сформированности 
информационной компетентности студентов в полиязычной среде, отражающий 
единый контрольно-оценочный механизм качества. Каждый из этих блоков 
содержит разделы, соответствующие основным показателям деятельности. 

Ключевые слова: будущий учитель биологии, информационно-коммуни-
кативная компетентность, полиязычная среда, педагогическкие условия, Био-
технология
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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 
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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;

− A student 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?
2. 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).

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.

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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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 1st to 4th-year students studying in Kazakh, Russian, and 
English. They had some disciplines taught in English.
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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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