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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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ОБГРУНТУВАННЯ ЗАСТОСУВАННЯ МЕТОДУ МОДЕЛЮВАННЯ  
ДЛЯ ПОБУДОВИ СИСТЕМИ ПРОФЕСІЙНОГО РОЗВИТКУ ВИКЛАДАЧІВ 

ФІЗИЧНОГО ВИХОВАННЯ БАГАТОГАЛУЗЕВИХ ЗАКЛАДІВ ВИЩОЇ ОСВІТИ 

У статті обґрунтовано застосування методу моделювання для побудови системи професійного розвитку 
викладачів фізичного виховання багатогалузевих закладів вищої освіти. Метою статті є систематизація знань 
з проблеми моделювання та їх використання для побудови системи професійного розвитку викладачів фізичного 
виховання багатогалузевих закладів вищої освіти. Результати аналізу літератури свідчать, що науковці дослі-
джують різні аспекти методу моделювання та його застосування. Представлено різні підходи до визначення 
поняття «модель» та «моделювання». Охарактеризовано ілюстративну, критеріальну, прогностичну, перетво-
рювальну функції моделі. Проаналізовано класифікації моделей, які базуються на застосуванні різних підходів до 
визначення класифікаційних ознак (сфера застосування, структура, ступінь деталізації, розвиток у часі, сту-
пінь відтворення основних ознак, широта охоплення), а також запропоновані вченими, у контексті проблеми 
дослідження професійного розвитку, компетентнісну, акмеологічну, диференційовану, кластерну модель, розши-
рену, накопичувальну, особистісно-орієнтовану моделі. У статті представлено висновки про обґрунтованість 
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потреби у застосуванні методу моделювання для побудови системи професійного розвитку викладачів фізичного 
виховання багатогалузевих закладів вищої освіти. Застосування методу моделювання дасть змогу побудувати 
систему професійного розвитку викладачів фізичного виховання багатогалузевих закладів вищої освіти з ура-
хуванням теоретичних засад сучасної педагогічної науки, комплексу методологічних підходів, що відповідають 
практиці багатогалузевих закладів вищої освіти, а також контексту характеристик зовнішнього та внутріш-
нього середовища. До перспектив подальших наукових досліджень належить аналіз академічного середовища 
багатогалузевих закладів вищої освіти, в умовах якого має реалізувати професійний розвиток викладачів фізич-
ного виховання.

Ключові слова: модель, моделювання, професійний розвиток, система, багатогалузевий заклад вищої освіти, 
викладач фізичного виховання. 

 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 
interest to 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, 
2015b, 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 

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 

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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