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PREPARATION OF FUTURE TEACHERS OF NATURAL SCIENCES FOR
RESEARCH ACTIVITIES

Banenmuna Ouninko,

JIOKTOPKa MeJarorivHuX HaykK, mpodecopka, 3aBigyBadyka kadeapu 00TaHIKH, KOJIOTIi Ta
METOUKH HaBYaHHS 0iosorii [lonTaBchKOro HAlIOHAIBHOTO NIEAArOTIYHOTO YHIBEPCUTETY
imeHi B. T'. Koponenka,

Onez lllepcmiok,

acriipanT [TonTaBchbKOTO HalllOHATBLHOTO NIeAaroriaHoro yHiBepcurety imeni B. I'. Koponenka.

Y cmammi  oxapaxmepusoeano Haykogi ocHosu  opmyeaHus  O00CIIOHUYLKOL
KOMNEeMeHmHOCMI  MAUuOYmHIX yuumenie NpUpoOHUHUX HAYK, OOIPYHMOBAHO HeOOXIOHICMb
00CNIOHOI QISANbHOCMI Ol PO3YMIHHA HUMU CYMI COYIANIbHUX, €KOHOMIYHUX MA eKOJO2IUHUX
a6uUWY, ITHHOBAYINHO20 pO368’sa3anHsA npoghecitinux 3aedanb. OOIpyHMOBaHo, wo 00CIiOHa
OISIbHICMb Y BULOMY NEOA202IYHHOMY 3AKIA0l OC8IMU € BANCIUBON) 00 EKMUBHOIO YMOBOIO
Gopmyeanns yinicnoi npoghecilinoi KomnemewmHocmi 64umensi NPUPOOHUYUX HAVK, KA
3a6e3neyye po3sUMOK BANCIUBOI AKOCMI CYYACHO20 ¢haxieys — 1020 HAYKOB0-00CIIOHUYbKOL
KOMNemeHmHOCMI.

IIpoananizosano  00CniONHCEHHA  YKPAIHCbKUX — HAYKOBYIE  CMOCOBHO — (DOPMYBAHHSL
00CNIOHUYBLKOT KOMNEeMmeHmHOCMI MatOymuix yuumenie ma yeupazuero eumozu Hayionanvhoi
pamku Keanighixayin, Ha OCHOBI AKUX BU3HAYEHO NOHAMMS «OOCHIOHUYLKA KOMNEMEeHMHICMb
MauOymuix yuumenie NPUPOOHUYUX HAYKY» K I[HMeSpamusHy SKiCmb ocoducmocmi, wo
Xapakmepusye iXHIO 20MOBHICMb 00 GUPIUEHHA OOCHIOHUX (NOULYKOBUX, NPOEKMHUX,
KOHCYIbMAMUBHUX, — OP2AHI3AYIlIHO-KEPIGHUX) 3A80aHb  WLIAXOM  3ACMOCY8AHHA  Memooig
HAYK0B8020 NI3HAHHA, 3ACMOCYB8AHHA OIACHOCMUYHO20 NIOX00Y 6 OCBIMHIl, HAYKOSIL,
NPUPOOHUYItl 1 YNPABGIIHCHKINU OIIbHOCMI [ KA BUPANCAEMbC 8 €E€OHOCMI  YIHHICHO-
MOMUBAYIUHO20, KOCHIMUBHO20 U ONEpayiitH020 KOMNOHEHMIS.

3anpononosano nio GopmysanHamM OOCTIOHUYbKOI KOMNEMEeHMHOCMI MatlOymHix
yuumenié NpUpOOHUYUX HAVK pO3YMIMU Hpoyec CUCMEMAMU308aH020 HAKONUYEHHS 8
NO3UMUBHUX KINbKICHUX [ AKICHUX 3MiH, WO 003801510Mb 3000Y8a4aM 8UWOT OCBIMU eeKmUHO
30ICHIOBAMU  OCBIMHE, NPUPOOHUYO-HAYKOBe  Q0CaioxcenHs. Poszenanymo  ocobausocmi
ni020MOoBKU MAUOYMHIX yuumenig 00 HAYKOBO-OOCHIOHUYbKOL OisIbHOCMI, WO B8PAX08YIomb
NPUHYUNU: HAYKOBOCMI, CUCMEMHOCMI, 36 53Ky meopii 3 Npakmukow, 0Oe3nepepsHocmi
0C8IMHBLO20 NpoYecy, 2YMAHiZMy ma nepeddayaoms 08a OCHOBHUX 83AEMONOE’ A3AHUX HANPAMIU.:
HABUAHHA elleMeHmam OO0CTIOHUYbKOL npayi, opmMysanHs OO0CTIOHUYLKO20 00CBI0Y, 6ldCHe
HAYKOBI 00CNI0JCeH s, AKI NPOB0OSIMbCs Ni0 KepisHuymeom suxiadauis. Cxapaxmepuzo8ano
cucmemy ni02omo6ku 00 O0CHIOHUYLKOI OIANbHOCII MAUOYMHIX YUUMenie npupooOHUyUx Hayk,
AKA  XapakmepusyemuvCs — GIOKpUmMICmIo, OUHAMIYHICMIO, KepOBAHICMIO, 2HYYKICmIO ma
nepeobayac mpu OCHOBHUX KOMNOHEHMU. MeopemuyHuti, OpeamizayiiHo-mMemoouyHull,
NPAKmuyHULL.

Knrouosi cnosa: npogeciiina ocsima, Cepeons ocsima (Ilpupoonuui nayku), maiuoymruiil
yuumenv NpUpoOOHUYUX HAVK, OOCAIOHUYbKA KOMNEMeHMHICMb, cucmema nid20mosKu 00
HAYK0B0-00CNiOHUYbKOI OISNbHOCHI .

Problem statement. The social and economic changes and the activation of Ukraine’s
integration into the international educational environment determine the main directions for the
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improvement of higher pedagogical education. In order to realize the national educational
initiative “The New Ukrainian School”, professionally competent teachers are necessary, and
they have to be able to think creatively, find original solutions, be initiative and ready to teach
school students to search for information on their own, to do projects and conduct research. One
of the current problems of the higher professional school is the education of future natural
sciences teachers on the methods of searching for and processing scientific information within
their individual research practice based on the competence-based approach. This problem
requires a dedicated formation of students’ research competence that contributes to the
development of motivation to action, and to the strengthening of a pedagogue’s need of
knowledge.

The transition to the single European education system raises the problem of theory in the
process of building and developing the personality of a competent pedagogue-researcher who
has mastered the technique of organizing scientific and pedagogical experiments in the process
of teaching. Ultimate requirements for the training of a future natural sciences teacher are the
equipment of the person with the subject knowledge and its integration, the formation of research
skills, the development of professionally important qualities, as well as the ability to find and
realize new approaches to the formation of key and subject competences of students.

At the same time, such educational practice does not fully advance the development of
the research competence of a future teacher. Experience shows that graduates of pedagogical
higher education institutions are not ready to perform research in natural sciences and pedagogy
on their own, and cannot act as its organizers. That is why it is necessary to theoretically
conceptualize the research competence of a future teacher.

Research and publication analysis. The issue of future teachers’ professional training
was explored in the scientific works of the leading scientists and pedagogues (N. Bibik,
S. Honcharenko, 1. Ziaziun, O. Kozlova, N. Nychkalo, O. Ovcharuk, O. Pometun, O. Savchenko,
A. Sbruieva and others). The analysis of the problem of competence-based approach realization
in the system of future teachers training in higher education institutions is provided in the works
of L. Bondarenko, N. Priadko, S. Stryzhak, N. Chaichenko, N. Shyian, O. Yaroshenko and
others. We would like to separately mention the researchers of professional training of future
natural sciences teachers; in particular, the scholars examining the role of competence-based
approach in the process of studying natural sciences (T. Bondarenko, N. Hrytsai, Y. Lohvinova,
I. Moroz, N. Novikova, V. Onipko, Y. Shapran and others); the scholars interested in the
application of innovative methods, forms and means (L. Poshtaruk and others); the researchers of
the organization of individual work (B. Andriievskyi, M. Hryniova, O. Lazarieva, V. Sotnyk and
others) and of teaching practice (O. Darbysheva, T. Lohvyna-Byk, I. Truskavetska and others).
The studies of various aspects of the problems of research skills and competences formation, in
particular that of students of secondary education institutions in the process of learning biology,
are also worth mentioning (A. Bondarenko, O. Komarova, T. Korshevniuk, O. Moshura,
H. Yahenska and others); of future teachers in various specializations (Y. Volynets, H. Kit,
O. Martynenko, N. Myronchuk, N. Petrova, I. Raievska and others); of future natural sciences
teachers (N. Bazurin, M. Bilianska, L. Burchak, L. Horshkova, V.Hrubinko, L. Koval,
O. Myrhorodska, N. Moskaliuk, M. Sydorovych and others). However, the problem of the
formation of future natural sciences teachers’ research competence during professional training
is little-studied in the Ukrainian scientists’ works.

Keen understanding of the core of social, economic and ecologic phenomena, innovative
solutions of professional tasks are impossible without learning the methods of scientific
cognition, the logic of the research process, its analysis and prediction of its further development.
The student who conducts research is not only an analytic, he or she also acquires the
professional values for their future occupation. That is why the future natural sciences teachers
should know the peculiarities of teachers’ professional activities, the theoretic bases of natural
sciences, as well as have the practical skills of applying the occupational knowledge in research,
be able to use modern equipment and broadly introduce novel research methods.
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Therefore, the purpose of the article is to define the idea of research competence, to
determine the role of the competence in the professional training of students of Secondary
Education (Natural Sciences), and to provide the ways of its formation in the educational process
and in the subjects of the professional training cycle and the practical training cycle. The
following tasks were determined in accordance with the purpose: - to analyze the most recent
studies and publications that present solutions of this problem; - to analyze the forms and
methods of students’ research activity.

The results of the research.

The modern pedagogic studies cover separate aspects of the issue of future teachers’
training, such as the contents of the research competence of a teacher (B. Durette, M. Fournier,
M. Lafon, M. Holovan, V. Zahviazynskyi, S. Kravchenko, G. Nuthall, 1. Popovych,
V. Sakharova, S. Sysoieva, J. Hattie, A. Khutorskyi, O.Shkvyr and others); the general
requirements to the preparation for the educational and research activities of future teachers
(O. Leontovych, L. Naboka, O.Obukhov, O. Poddiakov, P. Seredenko and others). The
preparation for conducting research is of great importance in the training of future teachers.
Scientists attempt to systematize its separate parts, to build theory which would correspond to the
increasing complication of future teachers’ functionality; the necessity of developing a complex
understanding of research activity with interdisciplinary connections is gradually recognized in
their studies.

Research in a pedagogic higher education institution is an important objective condition
for the development of the comprehensive professional competence of a natural sciences teacher,
since the shaping of an important quality of modern specialists, their scientific and research
competence, happens while they conduct research. Thus, the main task of pedagogical higher
education is to train specialists in the Secondary Education (Natural Sciences) specialization who
would have a clear idea of the integration of natural sciences and the knowledge of them, adhere
to legal and ecological standards in professional work, think independently, be able to conduct
creative research, to solve tasks on the organization of the educational environment, the use and
protection of nature, the exploratory activities, and are competitive in the job market (Onipko,
2013). Professional competence is defined as a flexible, dynamically developing range of
knowledge, skills and personality traits of a specialists, necessary for conducting a certain type
of activity. The above-mentioned acquired qualities are determinative in the personal
professional profile of a future natural sciences teacher. The concept of professional competence
of a future natural sciences teacher is characterized with broadness and includes a range of
competences, among which one of the most important roles is taken by the research competence,
according to the European Qualifications Framework (EQF). In accordance with the new
requirements, the research competence acquired while studying at higher education institutions is
an integrative component, closely interlinked to the other components of professional
competence (The European Qualifications Framework for Lifelong Learning, 2008).

As of today, there are different interpretations of the idea of research competence. Thus,
A. Khutorskyi defines research competence as a person’s proficiency in the appropriate research
field. ‘Competence’ should mean knowledge as a result of a person’s study of a certain scientific
field and the research methods learned in the process of conducting research, as well as the
motivation and the position of the researcher, his or her value system (Khutorskoy, 2003).
I. Zimniaia believes that research and scientific competence is a combination of systematic
integrated interdisciplinary knowledge, multi-functional learning skills that are constantly
developed during learning, in scientific, research and project-related activities, and a great
motivation and positive attitude towards scientific search and educational values (the love of
truth, the aspiration to creative activities and self-improvement) (Zimniaia, 2005). According to
0. Ushakov, research competence is an integral personality trait expressed through the readiness
and the ability to individually search for solutions for new problems and creative changes of
reality on the grounds of a set of personally acquired knowledge, skills, work methods and value
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systems (Ushakova, 2008). O. Norkina understands research competence to be acomplex,
integrative personality trait combining knowledge, skills, teaching experience, the value system
and personality traits, and is expressed as the readiness and the ability to conduct research with
the aim of acquiring new knowledge by applying scientific and pedagogic methods and creative
approaches in planning and making decisions, analyzing and evaluating the research results
(Norkina, 2017).

According to M. Holovan, “research competence is a complex integrative personality trait
combining knowledge, skills, teaching experience, the value system and personality traits, and is
expressed as the readiness and the ability to conduct research with the aim of acquiring new
knowledge by applying scientific and pedagogic methods and creative approaches in choosing
goals, planning, making decisions, analyzing and evaluating the research results” (Holovan,
2012). The quality of a future teacher’s training, in terms of the competence-based approach, is
defined in modern studies as the level of the professional skills development and the
psychological readiness for professional activity. Thereupon, we believe that the comprehensive
professional competence of a future natural sciences teacher gives him or her the possibility to
effectively solve a range of professional issues, and research competence is one of its
components.

In order to determine the essence of the research competence of a future natural sciences
teacher, we have analyzed the National Qualifications Framework (On the Adoption of the
National Qualifications Framework, 2020), which states that students of the Secondary
Education (Natural Sciences) specialization have to acquire the competences that are enough to
produce new ideas, solve complex problems in the field of secondary and higher education,
research and innovative activities, and the methodology of scientific and correctional-pedagogic
activity. Students receive specialized up-to-date knowledge with the possibility of further
research activity, including innovative research at university or at work with the knowledge of
related subjects. The key skills of future teachers include task solving using the knowledge of
related sciences (biology, chemistry, physics, geography, ecology, astronomy) even having
incomplete or contradictory information. The ability to further individual learning, research
activity, team strategy building, the skills of making decisions in complicated circumstances with
new approaches and the prediction ability are shaped.

Within the context of the studied issue, we have determined that the Secondary
Education (Natural Sciences) study program is intended for training a pedagogue who thinks
creatively, is a professionally competent specialist, knows how to use modern educational
technologies and effective methodologies of research and production activities, is able to
solve complex educational and applied problems connected with related knowledge fields.
The contents of the specialist’s research depend on many factors, including, in particular, his
or her profile, field of work; research experience, the range of working means and methods,
that is the quality of training; the terms of the research tasks etc. The basics of preparing for
conducting research is the principles of integration, which imply a close interdisciplinary
connection of contents and technology of learning separate components of the natural
sciences (physics, chemistry, biology, geography etc) and the methodology of research in the
pedagogic process. For example, such disciplines as general biology and the methodology of
teaching biology in an integrated course, biosphere studies, introduction to nature
management and ecological education, allow to shape professional competences connected
with the peculiarities of the activity of organisms, integral understanding of the biological
systems organization, the ability to comprehend and apply the principles of bioethics, the
modern ecological technology; to acquire the knowledge about the methodologies of
teaching and conducting research in natural sciences. The preparation process for research
activities of future specialists has to be focused on forming the research competence that
ensures the ability to operate the methodologies of educational and naturalistic (biological,
physical, chemical) research. We interpret the research competence of future natural sciences
teachers as the type of professional competence that ensures effective performance of
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professional and research activities. Research competence can only be formed in the process
of conducting research by students, which has to happen throughout the whole period of
studying at the higher education institution. Future natural sciences teachers participate in the
educational, scientific and research activities, join conducting research on the bases of
academic freedom. The following factors contribute to the formation of the research
competence: the involvement of students in the realization of departments’ scientific themes;
the use of equipped educational laboratories, exhibits and collections of museums, the
educational laboratory of the Science Faculty “Botanical Garden”, the scientific laboratory of
bryology; internships for students at scientific and research establishment; students’
participation at student scientific clubs, the intellectual game “What? Where? When?”; the
approbation of their research papers at international, all-Ukrainian and regional conferences,
competitions, seminars etc.

Conclusions. The collected experience of research on the formation of future teachers’
research competence and the requirements of the National Qualifications Framework allow us to
define the research competence of future natural sciences teachers as the integrative personality
trait that characterizes their readiness to solve research-related (project-related, consultive,
organizational and managerial) tasks by applying the methods of scientific cognition, the
diagnostic approach in educational, scientific, nature-studying, and managerial activity, and
which is expressed in the unity of value systems, motivational, cognitive and operational
components.

We understand the formation of the research competence of future natural sciences
teachers as the process of systematic accumulation of positive quantitative and qualitative
changes in its contents that will allow students to effectively conduct educational and
scientific research. The preparation of students for conducting research is accomplished
considering the following principles of preparation: it should be scientific, systemic, theory
has to be connected with practice, the educational process has to be continuous, the
principles of humanism have to be followed. Two interrelated directions are defined:
teaching students the elements of research activity, forming their research experience; the
research itself performed by students with teachers’ guidance. The system of preparation for
conducting research is characterized as open, dynamic, manageable, and flexible. Such
preparation of future natural sciences teachers for conducting research has to include at least
three following components: the theoretical, the organizational and methodical, and the
practical component. The main purpose of theoretical preparation is to ensure that students
acquire an integral knowledge system in the field of educational, naturalistic, scientific
research, learn the methods of conducting it, the regularities, principles and rules of research.
Organizational and methodological training includes acquiring the organizational knowledge
and skills to conduct individual and joined educational, scientific (natural) research, the
skills of applying the learned methodologies, as well as learning, analyzing and applying
effective experience on improving naturalistic objects, the knowledge about the rules of
creating regulative documentation in accordance with the results of the research. The purpose
of practical training is to shape the skills necessary to conduct individual research, and to
learn the technique of conducting research in the education and natural science fields. Within
the practical training, students receive practical experience of solving research problems,
improve their general skills, shape their skills of working with technology, develop their
comprehension of science and its real possibilities through conducting their own research.

This study does not cover all the aspects of the problems of forming the research
competence of future natural sciences teachers. Prospective directions for further scientific
exploration include the development of the technology for shaping the research competence and
the appropriate educational materials and facilities for the higher education receivers in the
Secondary Education (Natural Sciences) specialization.
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The article describes the scientific basis for the formation of research competence of
future teachers of natural sciences, substantiates the need for research to understand the essence
of social, economic, and environmental phenomena, innovative solutions to professional
problems. It is substantiated that research activity in a higher pedagogical educational
institution is an essential objective condition for the holistic professional competence formation
of a science teacher, which ensures the development of the research competence as an important
quality of a modern specialist.

The research of Ukrainian scientists on the formation of research competence of future
teachers is analyzed, and the requirements of the National Qualifications Framework are
highlighted, on the basis of which the category ‘research competence of future teachers of
natural sciences’ is defined as an integrative quality of personality that characterizes their
readiness to solve research (search, design, consulting, organizational and managerial) tasks by
applying methods of scientific knowledge, application of the diagnostic approach in educational,
scientific, natural and managerial activities and which is expressed in the unity of value-
motivational, cognitive and operational components.

It is proposed to understand the process of systematic accumulation of positive
quantitative and qualitative changes under the formation of research competence of future
teachers of natural sciences, which allow applicants for higher education to effectively carry out
educational, natural science research. The peculiarities of preparation of future teachers for
research activities are considered, taking into account the following principles: scientific,
systematic, a connection of theory with practice, continuity of the educational process,
humanism and provide two main interrelated areas: teaching elements of research work,
formation of research experience; actual research, which is conducted under the guidance of
teachers. The system of preparation for research activities of future teachers of natural sciences
is characterized, which is characterized by openness, dynamism, manageability, flexibility and
provides three main components: theoretical, organizational, and methodological, and practical.

Keywords: professional education, Secondary Education (Natural Sciences), future
teacher of natural sciences, research competence, system of preparation for research activities.
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