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JUSTIFICATION OF MODELLING METHOD APPLICATION
FOR CONSTRUCTING THE SYSTEM OF PHYSICAL EDUCATION
TEACHERS’ PROFESSIONAL DEVELOPMENT AT MULTIDISCIPLINARY
INSTITUTIONS OF HIGHER EDUCATION

The article deals with justification of modelling method application for constructing the system of physical education
teachers’ professional development at multidisciplinary institutions of higher education. The goal of the article is to
present the systematization of knowledge on the problem of modelling its use for constructing the system of physical
education teachers’ professional development at multidisciplinary higher education institutions. The results of literature
analysis show that scientists study various aspects of modelling method and its application. Various approaches to defining
the concept “model” and “modelling” are presented. The illustrative, criterion, prognostic, transformative functions of
model are characterized. The classifications of models, which are based on the application of various approaches to the
definition of classification features (scope of application, structure, degree of detailing, development over time, the degree
of reproduction of the main features, breadth of coverage) are analysed, as well as those proposed by scientist in the
context of professional development research problem (competence-based, acmeological, differentiated, cluster model,
extended, accumulation, and personality-oriented model). The article presents the conclusions which justify the need
to apply the method of modelling for construction of physical education teachers’ professional development system at
multidisciplinary institutions of higher education. The application of modelling method will make it possible to construct
a system of physical education teachers’ professional development at multidisciplinary institutions of higher education
taking into account the theoretical foundations of modern pedagogical science, a set of methodological approaches that
correspond to the practice of multidisciplinary institutions of higher education, as well as considering the context of
characteristics of the external and internal environment. The prospects for further scientific research include the analysis
of the academic environment of multidisciplinary institutions of higher education, in the conditions of which the physical
education teachers’ professional development should be implemented.

Key words: model, modelling, professional development, system, multidisciplinary institution of higher education,
physical education teacher.
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OBI'PYHTYBAHHSA 3ACTOCYBAHHA METOAY MOJAEJTIOBAHHA
JJs1 MOBYJIOBU CUCTEMHU MMPODPECIMHOTO PO3BUTKY BUKJIAIAYIB
®I3UYHOT O BUXOBAHHSA BATATOTAJIY3EBHUX 3AKJAJIB BUIIIOI OCBITH

Y ecmammi ob6rpynmosano 3acmocysanns memody modenosans 0 nooyoosu cucmemu npogeciinozo po3eumxy
BUKIA0AYI8 I3UYHO20 BUXOBAHHSA bazamo2any3esux 3aK1adie suuoi ocgimu. Memor cmammi € cucmemamu3ayis 3HaHb
3 npodIEMU MOOETI08ANHA MA IX BUKOPUCTAHHA 071 ROOYO08U cucmemu NPoghecilinozo po3UMKY UKIA0a4is QisutuHo2o
BUX0BAHHA bacamo2any3esux 3aKnadie suwoi oceimu. Pesynomamu ananizy rimepamypu ceiouams, wo HaAyKosyi 00Cii-
02cylomdb pi3Hi acnekmu Memooy MOOen08antsa ma 1o2o 3acmocyéanns. Ilpedocmaeneno pisni nioxoou 0o eusHayens
NOHAMMSA «MOOEby Ma «Mooeniosantsy. Oxapakmepuso8ano iocmpamusHy, Kpumepiaibhy, npoeHOCIMUYHY, nepemeo-
proganvry @yukyii mooeni. [Ipoananizoeano kiacugixayii mooenetl, sIKi 6aA3yI0OMbCsL HA 3ACMOCYBAHHE PI3HUX NIOX00i6 00
BUBHAYEHHS KIACUDIKAYIUHUX 03HAK (chepa 3acmocy8ants, CmMpyKmypad, CmyniHb 0emanizayii, po3eumox y uaci, cmy-
niHb 8i0MBOPEHH OCHOGHUX O3HAK, WUPOMA OXONJEHHS), 4 MAKOIC 3aNpPONOHOGAH] UEHUMY, Y KOHmMeKCmi npoonemu
00CHIOMHCeHHS NPOYECiiHO20 PO3BUMKY, KOMNEIMEHMHICHY, AKMEON02i4HY, OUepeHyilio8any, KI1acmepHy Mooeib, Ppo3uil-
Dpeny, HaKOnu4y8anvhy, 0coOUCmicHo-opicHmogany mooeni. ¥ cmammi npedcmagneno 6UCHOSKU NPO OOTPYHMOBAHICTNG
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nompebu y 3acmocy8aHHi mMemooy MoOent08aHHsL OJist NoOYO08U cucmemu npoPecitino2o po3eUmKY UKIA0AUI8 QI3UUHO20
BUXOBAHHA 6A2AMO2aNy3e8UX 3aK1A0i6 8UWOI 0cimu. 3acmocy8anHs Memoody MOOeN08aHHa dacmy 3Mo2y nobyoysamu
cucmemy npoghecitino2o po36umKy GUKIAOAUIE (Qi3uuHO20 BUXOBAHHS OA2AMOLANY3€8UX 3AKIAOI8 8UUOL OC8IimuU 3 Ypa-
XYB8AHHAM MeopemUdHUX 3acao CYYACHOT Ne0azo2iuHOoi HAYKU, KOMNLEKCY MemoOOoNI02iYHUX NioXodis, o 8ionosioaroms
npaxkmuyi 6azamo2any3eeux 3axK1aie Uuujol 0ceimu, a maKodlIc KOHMEKCNY XapaKmepucmux 308HIUNb020 Ma GHYMpiuL-
Hbo2o cepedosuwya. /lo nepcnekmus nooanbUUx HAYKOBUX 00CHIONCEHb HANEHCUMb aHANI3 AKA0EMIYHO20 cepedosuuya
bazamoezanyseeux 3axK1a0ié U0 0c8imu, 6 yMo8ax AK020 MA€ peanizyeamu npo@eciiHuil po36UMoxK UKIa0ayie Qizuy-

HO20 BUXOBAHHAL.

Knrouoei cnosa: modenv, modentosants, npogeciiinuil poO3gUmMoxK, cucmema, bazamo2any3esuli 3axK1ao uuioi oceimu,

BUKNAOAY PI3UUHO20 BUXOBAHHSL.

Problem statement. Scientific studies of peda-
gogical phenomena and processes are aimed at devel-
oping the theory of pedagogical science, as well as
improving the practice of the educational field. In
pedagogical research, scientists use a wide range of
tools and research methods, among which modelling
plays an important role. First, we note that the problem
of modelling in pedagogical research is of scientific
interestto many researchers, which confirms the results
of the analysis of scientific and pedagogical literature.

The analysis of the latest research and publi-
cations. The results of scientific and pedagogical
literature analysis show that scientists study theor-
etical foundations and methodological approaches
used during modelling (Tumanova, 2020), modelling
of the educational process and education in general
(Kovalyuk, Pasichnyk, & Kunanets, 2017); model-
ling of the initial professional training of specialists
(Stolyarenko, & Stolyarenko, 2020); modelling the
professional activity of specialists (Stynska, 2020),
etc. However, there are no comprehensive studies
dedicated to modeling the professional development
of university staff in general and the professional
development of physical education teachers at multi-
disciplinary higher education institutions.

The goal of the article. The goal of the article is
defined as following: the presentation of the author’s
activity, which reflects the systematization of know-
ledge on the problem of modelling and the possibil-
ities of their use for modelling the system of physical
education teachers’ professional development at
multidisciplinary higher education institutions. In
accordance with the goal, the following objectives
are determined: 1) to perform an analysis of scientific
and pedagogical literature on the research problem,
2) to present the possibilities of using the modelling
method in the construction of physical education
teachers’ professional development system at multi-
disciplinary higher education institutions.

Research results. In the context of our research, first
of all, it is worth defining the essence of the concepts
“model” and “modelling”. The modern psychological
and pedagogical dictionary contains the following
definition of the term “model”: “reproduction or dis-

play of an object, design (constructions), description
or calculations, which reflects, imitates, reproduces
the principles of internal organization or functioning,
certain properties, signs or (and) characteristics of the
object of research or reproduction (of the original)”
(Shapran, 2016, p. 235-236). The author further
notes that “building a model captures an artificially
created sample of a certain object, which reflects the
structure, properties, functions, connections and rela-
tions between the elements of this object” (Shapran,
2016, p. 236). We agree with Teplytska (2015) that
the “model” should be considered “as a system that is
mentally imagined or materially realized and, reflect-
ing or reproducing the object of research, is able to
replace it in such a way that its study provides new
information about this object” (p. 426). The author
argues that this interpretation is broad. As for the nar-
row meaning, the model is “the representation of a
certain phenomenon with the help of another, more
studied, which is easier to understand” (Teplytska,
2015, p. 426).

Researchers note that the model should be con-
sidered as a system that reflects the specifics of the
object of study: “the model is an auxiliary object that
is in a certain correspondence with the object being
studied (the original) and is more convenient for
studying the original” (Bryukhanova, & Koroleva,
2015Db, p. 65); “the model is characterized by func-
tions: illustrative (schematic — the relationship of
components); epistemological (clear understanding
and in-depth study of the object); criterion (analysis
and evaluation of the object); prognostic (forecasting
for further implementation); transformative (choice
of effective methods and ways of improving the
object)” (Gurkova, 2021, p. 86).

In the scientific and pedagogical literature, we find
such an interpretation of the concept of “model” as “a
scheme, graph of any object, process or phenomenon,
which is used as its simplified replacement; created
for the purpose of obtaining and (or) saving informa-
tion about a specific object in the form of an imagin-
ary image, description by symbolic means (formu-
las, graphics, etc.) or a material object that reflects
the properties, characteristics and connections of the
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object of the original of an arbitrary nature, essen-
tial for the task solved by the subject (person)”
(Semenova, 2006, p. 109).

Scientific publications present classifications of
models, which are based on the application of vari-
ous approaches to the definition of classification
features. Thus, based on the study of scientific and
pedagogical literature, Yezhova (2014) singles out the
models used in pedagogical research: “scope of appli-
cation (educational, research); form (informational,
material); structure (hierarchical, tabular, network);
degree of detailing (enlarged, detailed, detailed);
research object (specialist, training systems, training
tools, training tasks); development over time (static,
dynamic); the degree of reproduction of the main
features (principle, structural, functional, paramet-
ric); breadth of coverage (international, nationwide,
regional, unique)” (p. 204).

As for modelling, the “Handbook Dictionary of
Professional Pedagogy” provides the following def-
inition of the concept of “modelling”: “the study of
any phenomena, processes or systems of objects,
by building and studying their models; the use of
models to determine or clarify their characteristics
and rationalize the construction of newly constructed
objects” (Semenova, 2006, p. 110). The author notes
that modelling characterizes the presence of a clearly
defined structure, which includes: “1) statement of
the problem; 2) creation and selection of a model
for the purpose of studying the original; 3) studying
the model; 4) transferring the data obtained as a result
of studying the model to the original” (p. 110).

In the “Dictionary of Terms and Concepts of Mod-
ern Education” we find a definition according to which
modelling should be understood as: “1) a method of
studying objects based on their models — analogues
of a certain fragment of natural or social reality;
2) building and studying models of real objects and
phenomena (organic and inorganic systems, enginee-
ring devices, various processes — physical, chemical,
biological, social)” (Mykhaylova, Pagava, Pronina,
2020, p. 107). We agree with Danylevich (2018) that
“modelling not only makes studying and mastering
more vivid, but also allows us to more deeply reveal
the essence of the studied phenomenon. Most scien-
tists consider modelling to be the most versatile
methods used both at the empirical and theoretical
levels of research. In the most general form, in the
context of social relations, modelling is defined as a
method of social cognition” (p. 273-274).

Scientists use a variety of approaches to model
development. “The theoretical and methodological
means of studying the educational environment
can be a systematic approach, modelling methods
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and tools, which potentially and objectively allow
finding answers to the questions and, most import-
antly, provide an opportunity to determine ways and
approaches to the effective development of the educa-
tional environment, its components and structures in
accordance with the requirements of the development
of modern pedagogical systems” (Bykov, & Zhuk,
2005, p. 6).

Kyrychenko (2016), for example, proposes andra-
gogic models for use in the system of professional
development of scientific and pedagogical employ-
ees, in particular:

— competence-based model (formation of profes-
sional competencies, in accordance with the require-
ments of the professional environment, the indica-
tors of which reveal the level of professionalism of
the teacher, and their measurement is carried out
in accordance with the defined criteria);

— acmeological model (focus on achieving acme
in personal, social, professional dimensions, realiza-
tion of creative potential in professional activity);

— a differentiated model (grounding of profes-
sional development based on differentiation in con-
tent, forms, methods, technologies of professional
development, terms, formats);

— cluster model (using the potential of cooperation
between various institutions, divisions of the institu-
tion of higher education within the framework of edu-
cational and scientific projects);

— extended model (ensuring the continuity of
professional development in the context of formal,
non-formal and informal training);

— accumulation model (application of modular
construction of professional development programs,
accumulation of credits);

— a personality-oriented model (basing profes-
sional development on the interests and needs of sci-
entific and pedagogical employees, considering previ-
ously acquired knowledge and individual experience)
(p- 10-11).

Reflection of author’s experience, elaboration of
the source base of research, which includes the pub-
lications of domestic and foreign researchers, give
grounds to conclude that this approach to the clas-
sification of models of professional development is
not entirely correct, since it is impossible to build a
model that would perform only one single function.

It is worth mentioning that researchers single out
the requirements for building a model. They distin-
guish:

— “adequacy, i.e. the correspondence of the model
to the original real system and accounting, first of all,
of the most important qualities, connections and char-
acteristics;
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— accuracy, that is, the degree of coincidence of
the results obtained in the process of modeling with
pre-set, desired ones;

— universality, i.e. adaptation of the model to the
analysis of a number of systems of the same type in
one or more modes of operation;

— expedient economy, that is, the accuracy of the
obtained results and the commonality of the solution
to the problem should be related to the costs of mo-
deling” (Bryukhanova, & Koroleva, 2015b, p. 65).

Conclusions. The analysis of the scientific and
pedagogical literature, the research of the practice
of multidisciplinary institutions of higher education,
and reflection of author’s own experience justify
the need to apply the method of modelling for con-
struction of physical education teachers’ professional
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development system at multidisciplinary institutions
of higher education. The application of modelling
method will make it possible to construct a system
of physical education teachers’ professional develop-
ment at multidisciplinary institutions of higher educa-
tion taking into account the theoretical foundations of
modern pedagogical science, a set of methodological
approaches that correspond to the practice of multi-
disciplinary institutions of higher education, as well
as considering the context of characteristics of the
external and internal environment.

The prospects for further scientific research include
the analysis of the academic environment of multi-
disciplinary institutions of higher education, in the
conditions of which the physical education teachers’
professional development should be implemented.
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