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ABSTRACT

The aim: Ofarticle reveals the essence of the matter of scientific substantiation of theoretical concepts of pedagogical characteristic of natural-science competence of physical

therapy specialist to be and stages of its formation.

Materials and methods: To achieve an object of the research a complex of research methods was used, in particular, theoretical ones: analysis and synthesis of scientific and

methodic literature, methodic and normative documents ; synthesis and systematization of research data; synthesis of scientific theories, approaches and conceptions to define

the conditions of education of physical therapy specialist to be; empirical methods: observation and questioning.

Conclusions: In process of the research were defined: step-by-step specific features of natural-science education process, functions , typical activity tasks and types of skills of

physical therapy specialist to be which made it possible to define the criteria of the formation of natural-science competence and formulate their competence characteristics.

The developed criteria and indicators made it possible to substantiate the development of phased substance of natural-science education of physical therapy specialist to be

at higher educational institution.
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INTRODUCTION

The present-day system of higher education of Ukraine
transforms under the conditions ofglobalized society ofthe
12st century. The problem of organization of educational
process is one ofthe most important problems today. The
dominating idea ofit is the focus on professional education
of specialists who are competent, professionally mobile,
competitive and able to work effectively. Nevertheless,
in Ukrainian pedagogical science the problems of mod-
ernization of content and technologies of natural-science
education of physical therapy specialist to be are still un-
explored; an integrated system of biomedical education
is undeveloped; the ways to meeting the social demand
of connection of theoretical knowledge and practice of
educational and training, methodical and self-educational
activity of the specialists are unexplored. Didactic and
methodic problems ofdisciplines of natural-science course
are scantily explored in system researches concerning
physical therapy specialists. Thus, the main tendencies
of update of content and forms of education of physical
therapy specialist to be under the conditions of develop-
ment ofnational educational system and market economic
relations resulted in the research which is dedicated to
modernization of natural-science education of physical
therapy specialist to be at higher educational institutions
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on the basis of increasing of biomedical orientation and
development of natural-science competence by means
of structuring of content of biomedical disciplines and
increasing of importance of natural-science component
of practical work and internships.

THE AIM

The research is aimed at scientific substantiation of theo-
retical concepts ofpedagogical characteristic of natural-sci-
ence competence of physical therapy specialist to be and
stages of its formation.

MATERIALS AND METHODS

To achieve an object a complex of research methods was
used, in particular, theoretical ones: analysis and synthesis
of scientific and methodic literature, methodic and nor-
mative documents (standards of education, educational
and professional characteristics, programs of professional
education of physical therapeutists) which made it pos-
sible to fix the contradictions, formulate the problems of
education of physical therapy specialist to be and find the
possible ways to their solution; synthesis and systematiza-
tion ofresearch datawhich allowed to form the theoretical
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and methodological basis of the research; synthesis of
scientific theories, approaches and conceptions to define
the conditions of education of physical therapy specialist
to be; empirical methods: observation and questioning.

REVIEW

Substantiation of the essence of natural-science compe-
tence of physical therapy specialist is considered to be
begun with basic terms which cause the specific features
and principles of natural-science education of physical
therapy specialist to be.

A term “professional education” is interpreted by the
researchers as a formation of combination of special
knowledge and skills, work experience and norms of be-
havior which ensure an opportunity for successful work
[1; 2]; process of acquisition of knowledge and skills [3];
skills acquisition in appropriate course or specialty [4]; a
combination of knowledge, skills, qualities, professional
experience and behavior which ensure the success ofwork
in the chosen field [5]. The process oflearning ofthe com-
plex of data shows that professional education of physical
therapy specialist to be is a polysemantic formation, one
ofthe components ofwhich is pedagogical system of natu-
ral-science education. This system is composed ofthe unity
of subsystems which are connected by hierarchy of inner
correlations and relations with the environment.

At the same time, a term “professional education of
physical therapy specialists to be” is considered to be a
process which reflects scientifically and methodically
valid measures of higher educational institutions which
are directed to the formation of a level of professionally
competent person able to organize rehabilitation activity
for different social groups from a region and successfully
work in all spheres in accordance with modern labor-mar-
ket demands. Natural-science education of physical ther-
apy specialist is considered to be an organized process of
acquisition of biomedical competences and formation of
professional qualities, knowledge, skills, experience, val-
ues of health preservation which are important for future
professional activity. In process of research we specified the
integrational aspects of natural-science education which
remains in system-synergetic correlation with humanitari-
an, socioeconomic, professional education and practice of
training activity of specialist. Theywere modified according
to the idea of modernization of natural-science education
as a system which coordinates the external (social) and
internal (personal) sources of specialist to be in accor-
dance with the ways oftheir optimal use and focus on the
professional values.

Natural-science knowledge of physical therapy specialist
are considered to be the objective and integrated scientific
information combining medical, biological and health-pre-
serving components, based on the level of comprehension
of its external and internal correlations and available
with the creative personal actualizing of specialist under
changeable living conditions as abasis for the formation of
natural-science competence [6]. This interpretation ofnat-
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ural-science knowledge takes account ofintegration aspect
ofprofessional education in a context of system-synergetic
unity of cycles and stages of education. The acquisition of
natural-science knowledge results in the formation of key
and subject competences which is realized in accordance
with competence component of developed scientific ap-
proach. In process of our research the term “natural-science
knowledge” was expanded by health-preserving aspect
inasmuch as the cognitive component of competence is the
key in formation of health-preserving educational space.
That’s why in gnoseological context the natural-science
competence of physical-therapy specialist to be consists
ofhealth-preserving, medical and biological competences.

Modernization of natural-science education of physical
therapy specialist is considered to be an improvement of
the process of formation of natural-science competence
according to the new social demands. This term was mod-
ified from the position of optimization of natural-science
education by use of information and communication
technologies and expanded by health-preserving aspect
which makes it possible to regulate the content of sepa-
rate modules of the programs of disciplines professional
course which include the knowledge of health-preserving
sphere [7].

Subject natural-science competences are considered to be
the system ofknowledge and skills form within the complex
ofdisciplines which form the professional qualities ofphys-
ical therapy specialist and are important for professional
activity. Medical competence in the structure of natu-
ral-science competence is considered to be the system of
knowledge, skills and specific personal qualities within the
content of disciplines of medical course (bases of medical
knowledge, medicinal physical training, massage) which
are required for the solution ofeducational problems, tasks
and situations by specialists. Medical subject competences
include general medical, hygienic, ecological, prophylactic,
recreational and diagnostic ones. They include knowledge
ofbasic features and manifestation of disease and injuries;
complications and risks in cases of pathological states;
principles and methodic of use of facilities in process
of providing of first aid; specific features of the effect of
different environmental factors on human organism for
the development of hygienic recommendations, norms
and rules of the development of favorable conditions for
work, private life and physical training; indications and
contra-indications for use of therapeutic physical train-
ing; character of exercises which are used for therapeutic
physical training, etc [8].

Biological competence is considered to be a complex of
knowledge and ways of students’ activity which form the
highly tailored ofinformation about anatomical structure,
physiological functions, biomechanical and biochemical
characteristics of motor function which are needed for
personal and professional activity. Biological subject com-
petences include anatomic, physiological, biochemical,
biomechanical and prognostic ones. Biological competenc-
es are considered on the basis of knowledge of structural,
functional, biochemical and biomechanical changes in
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human organism in process of physical training; mecha-
nism ofdevelopment of human motor function; metabolic
bases of adaptation, etc.

According to theoretical analysis data a competence ofa
specialistis acombination ofthe following activity aspects:
cognitive (knowledge), operational (methods of activities
and availability for work) and axiological (availability of
corresponding motives and values). Thus, health-preserv-
ing competence is considered to be an integrated personal
quality of physical therapy specialist which has a complex
system organization. It is also considered to be a unity
and correlation of axiological, cognitive and operational
components formation of which reflects the availability
of physical therapy specialist to preserve and improve
physical, mental and social health of patients. Axiological
component includes the perception of a system of health
formation and keeping healthy lifestyle as the main human
value; cognitive component provides for having a system
ofknowledge offactors and elements ofphysical and men-
tal health of person and nation; operational component
characterizes the experience of behavioral responses and
actions in the line of preservation of own health and de-
velopment of health-preserving educational environment.

Thus, a health-preserving competence is considered
to be an integrated personal quality of physical therapy
specialist which has a complex system organization and
forms a unity, interaction and interosculation of axiolog-
ical, cognitive and operational aspects, level of formation
of which reflects the ability of physical therapy specialist
to be to preserve and improve physical, mental and social
health of people [9].

Health-preserving competences include the compre-
hension of basic mechanisms of personal developmentin
different age periods; specific features of effect of different
environmental factors on human organism; requirements
of assurance of optimal conditions for normal physical
development, preservation and improvement of human
health; effect of biological rhythms on human health.

In operational contextfunctional elements ofhealth-pres-
ervation include: forming function which is acted on the
basis of biological and social mechanisms of personal
development; information and communication which
ensures the transmission of healthy lifestyle experience,
traditions, value orientations which form careful attitude
to individual health, value of every human life; adaptive
- formation of students’ orientation to improvement of
health, healthy lifestyle, optimization of health status
and increasing of tolerance to different stressful factors
of natural and social environment; reflexive which lies in
re-comprehension of personal experience in preservation
and improvement of health which allows to compare real
results and perspectives; integration which combines
national experience, different scientific conceptions and
educational systems on the way to preservation of health
of different social groups [10].

In process of solving of the tasks of integration of axi-
ological, cognitive and operational components of natu-
ral-science competence of physical therapy specialist to

be we determined the work functions which reflect the
specific features of his professional activity, typical tasks
and skills which are needed for the process of learning of
the disciplines of natural-science course [11].

We determined the main types ofskills which are import-
ant for physical therapy specialist to be: practical-subject,
mental-subject, practical-sign and mental-sign skills. These
skills include: 1) ability to act on basis of material media
medium; 2) ability to act on basis of constant mental con-
trol without any material media medium; 3) ability to act
automatically.

Learning function of physical therapy specialist in pro-
cess of education is realized through the following typical
activity tasks: formation of the system of knowledge of
physical therapy - professional diagnostic task which
include the formation practical-subject skills on a level
of constant mental control without any help of material
media medium. In process of learning of the disciplines
of natural-science course is appropriate to determine the
following operation features of competence: ensuring of
teaching oftheoretical data in accordance with the level of
complexity; use of different methods ofvisual perception
in accordance with educational tasks; effective use of di-
dactic principles; assurance of combination of theoretical
data and practice.

Educational function in process of professional training
of physical therapy specialist is implemented through the
following typical professional tasks which include the
formation of practical-subject skills and experience on
a level of constant mental control: formation of bases of
rational behavior, ethic norms and skills in educational
process; contribution to the intellectual and aesthetic
education [12].

Organizational function in process of education of
physical therapy specialist is implemented through typical
professional stereotyped tasks which include formation of
subject and practical skills on a level of constant mental
control: organization of process of physical rehabilitation;
this task include the formation of ability to organize the
process of physical rehabilitation of people of different age
groups and to create the individual rehabilitation system
with biomedical requirements compliance.

Development function of physical therapy specialist is
implemented through typical professional stereotyped
tasks which include formation of subject and practical
skills on alevel of constant mental control: consideration
of characteristics of motion ability, their age dynamics,
substantiation of age and individual features of patients
to promote development of motor activity; comparison of
their dynamic with age norms, injuries prevention.

Planning function of physical therapy specialist includes
gaining the experience of planning of educational process
and extracurricular work on physical rehabilitation in ac-
cordance with age norms and dynamics ofwork availability
of patients [13].

Control function is implemented through the aims of
activity which include the formation of subject and prac-
tical skills and experience on a level of constant mental
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control: determination of the initial level of physical
development and physical status of patients, assessment
of a level of physical development and degree of training;
implementation of operative control in process ofphysical
training which is shown in ability to analyze the indicators
ofwork availability, fatiguability and recreation in training
process; implementation of closing control as an ability
to accomplish recreational and educational tasks [14,15].

Communication function includes the determination of
formal and informal relations with patients in process of
physical rehabilitation.

Research function of physical therapy specialist in im-
plemented through the following aims of activity: deter-
mination ofage and individual specific features of patients;
determination of the possible types of physical activity in
process of physical training [16].

On a basis of generalization of data of system analysis
ofresearch works for the assessment of formation of pro-
fessional competence of physical training specialists we
determined the criteria oftheir professional competence in
the field of natural-science disciplines. Systematization of
the results oftheoretical analysis ofthe complex of sources
on the problem made it possible to prove that the formation
ofnatural-science competence ofphysical therapy special-
ists is an integral unity of a complex of different criteria:
professional and motivational, cognitive and methodical,
integral and content, functional and reflexive, information
and communication, health-preserving, diagnostic and
prognostic ones.

Professional and motivational criterion includes the
unity of features which determine specialist’s ability to
self-realization and self-improvement in process of future
professional activity. Cognitive and methodical criteri-
on includes the indicators of quality of natural-science
knowledge, methodical training and specific features
of practical use of biomedical knowledge in process of
physical rehabilitation. Information and communication
criterion includes the skills and ability of specialists to be
to use computer programs, analyze the process of edu-
cation and training using the international technologies,
ability to alternative search of data sources, their critical
perception and analysis. Integral and content criterion
of natural-science competence includes the ability to
implement the intrasubject, intersubject and trans sub-
ject integration of knowledge and skills, availability for
creative interpretation of practical experience. Functional
and reflexive criterion includes the adequacy of specialist’s
self-appraisal, his ability to identify the other and himself,
carry out self-reflection of own activity. Health-preserving
criterion includes the indicators of a level of comprehen-
sion ofarole ofvaleological culture in process of personal
development of specialist to be; specialists’ to be acquisition
ofnew knowledge about healthy lifestyle and formation of
motivation and value attitude to health preservation and
improvement. Diagnostic and prognostic criterion makes it
possible to determine alevel of specialists’ to be acquisition
ofmethods of assessment ofhealth status and dynamics of
results of rehabilitation activity [17].
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DISCUSSION

In process of analysis of research data we established the
fact that works of a number of researchers provide for
phased process of formation of specialist’s competence.
In the context of the defined problem the term “stage
of formation of natural-science competence of physical
therapy specialists to be” is considered to be a completed
period of education which has its own specific features
caused by the criteria (stage of development of professional
competence; domination of definite types of educational
activity; a complex of natural-science disciplines which is
peculiar to the stage) and remain in system and structural
subordination and synergetic interdependence with other
stages of professional education.

We are sure that the structure of stages of formation of
natural-science competence of physical therapy specialists
to be should include three stages:

1 Professional orientation (opening) stage includes the
first and the second years of education of specialist to be.
This stage is aimed at the development of professional
motivation, basic components of professional competence
of physical therapy specialists to be in process of learning
of natural-science disciplines. On professional orientation
stage the disciplines ofbiological course (human anatomy,
human physiology and biochemistry) are the dominating
ones. Medical disciplines are represented by the discipline
“Physical therapy theory and practice” which aimed at
the formation of basics of medical comprehension of
health-preservation. In process of learning of biological
and medical disciplines at professional orientation stage
of education the specialists to be generalize and extend
their knowledge of human body structure, get the basic
comprehension of primary integration of knowledge by
learning of morphological and functional changes in
human organism in process of rehabilitation activity. A
discipline “Biomechanics” is considered to be the main dis-
cipline on professional orientation stage as it shows the idea
of integration of content of natural-science knowledge by
means ofmodelling ofa system ofintrasubject, intracourse
and intercourse integral correlations.

2. Fundamental professional (main) stage includes the
third year of education of physical therapy specialist to
be. The disciplines of this stage are aimed at the devel-
opment of professional competence on a basis of general
knowledge and skills; learning of the courses of theoret-
ical disciplines of peculiarly professional orientation and
practical training in process of which the synchronous
approbation of gained experience takes place; development
of cognitive, operational and axiological components of
natural-science competence in process of practice. This
stage include mostly the disciplines of medical course
(“Physical therapy in therapeutic and surgical diseases of
abdominal cavity organs”, “Physical therapy in diseases
and disorders of musculoskeletal apparatus”, “Paramedic
assistance in medical emergencies”, “Kinesio taping”, etc.).
On fundamental professional stage the discipline “General
theory of health, diagnostics and monitoring of health
status” is considered to be the dominating one, because it
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determines the perspective ways ofimplementation ofthe
idea of optimization of natural-science education on basis
ofthe use ofinformation and communication technologies.

3. Specialized professional (final) stage includes the

fourth year of education of physical therapy specialist to
be. Natural-science disciplines of specialized professional
stage are focused on the development of creative aspects
of professional competence the beginning of formation of
which was initiated on the previous stages of professional
education; doing educational and psychological practical
work, internships; projecting for the degree. On this stage
disciplines ofbiological course are dominating (“Biological
research methods in physical therapy”, “Biological aspects
of physical rehabilitation”, “Instrumental research methods
in physical rehabilitation”); medical subject competences are
formed in process of learning of the disciplines “Research
methods in medical control” and “Methodology ofteaching
ofadaptation physical rehabilitation”. The discipline “Biolog-
ical research methods in physical therapy” is considered to be
the dominating one on specialized professional stage because
it realizes the ways of interaction of teachers and physical
therapy specialists to be which results in the formation of
initiative, independence and creativity of the students, in-
volving them into the research educational activity.

The matter of the problem aspects of natural-science
competence ofphysical therapy specialist to be and stages of
its formation is still open to question. At the same time, the
problem ofdevelopment ofthe structure ofintegration-func-
tional model of natural-science education ofphysical therapy
specialists to be requires further discussion.

CONCLUSIONS

Thus, we characterized the integrated natural-science com-
petence of physical therapy specialist to be. According to
the main scientific ideas of the work we made more exact
the basic terms which determine the specific features and
patterns of natural-science education of physical therapy
specialists to be. The modernization aspects of the terms
“subject natural-science competences” and “natural-sci-
ence knowledge” in the context of competence systemic
synergetic approach were modified. The basic terms were
expanded form the position of health-preserving and op-
timization ofeducational process.

In process ofthe research were defined: step-by-step spe-
cific features ofthe process of acquisition of natural-science
knowledge, functions (educational, organizational, develop-
ing, planning, control, communication and research), typical
activity tasks (professional, social, domestic, stereotype, di-
agnostic and heuristic) and types ofskills (practical-subject,
mental-subject, practical-sign and mental-sign) of physical
therapy specialist to be which made it possible to define
the criteria of the formation ofnatural-science competence
(professional and motivational, cognitive and methodical,
integral and content, functional and reflexive, information
and communication, health-preserving, diagnostic and
prognostic) and formulate their competence characteristics.
The developed criteria and indicators made it possible to

substantiate the development of phased substance of natu-
ral-science education of physical therapy specialist to be at
higher educational institution.
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