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Abstract

Research purpose: is a substantiation and modeling of appropriate norms of physical readiness of youth for service

in the army.

Materials and Methods. The expert group included 21 specialists (whose field of activity is physical education,
special training, physical training in the security and defense forces). The following research methods were used

to solve the problem posed in the work: theoretical analysis, comparison, systematization and generalization of
materials of scientific, historical, methodical literature and guiding documents; expert evaluation (Delphi and
analysis of Saati hierarchies); methods of mathematical statistics.

Results. It is determined that even simple statistical methods in combination with expert information when
choosing promising solutions often give better results than accurate calculations with a focus on averages.

A comprehensive approach using peer review (Delphi), a method of modern theory of hierarchical systems Saati
allowed to determine the structure of the projected model of physical fitness of young people for military service.
The structural interconnected components of the predicted model with the corresponding weighting factors are
the level of formation and development of general and special physical qualities (p, = 0.411), the level of formation
and development of special physical qualities (p, = 0.235), the level of acquisition of military applied motor skills
(ps; = 0.216), the state of the cardiovascular system (p, = 0.138).

Conclusions. The presented structural predictable model of integrated assessment of physical readiness of youth for
service in the army allows to define limits of levels of components and to estimate their level of formation in points
from 1 to 12, and also to correct the maintenance of means of physical training depending on such components

which lag behind a proper norm.
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Introduction

The real threats to Ukraine’s sovereignty and territorial
integrity necessitated an increase in the level of readiness of
young people to fulfill their patriotic duty and, accordingly,
a high level of functional and psychophysical preparedness.
In these conditions, the issue of finding an effective system
of training pre-conscription youth for service in the Armed
Forces of Ukraine became especially relevant (Krutsevich, &
Trachuk, 2017).

A high level of physical fitness of young people is rel-
evant, the army needs healthy, well-developed and well-
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trained young men, but not every average young man meets
the requirements of tomorrow’s service (Krutsevych, Sain-
chuk, Pidleteichuk, 2018).

Physical training, according to experts, is the main
means of combat training of servicemen, as well as a struc-
tural component that ensures the combat effectiveness of the
armed forces as a whole (Military Committee, 2009; Boro-
din, 2009; Romanchuk, 2012; Bosenko, Sudets, 2017; Aand-
stad, Sandberg, Hageberg, Kolle, 2020). Physical training is
a basic factor for the implementation of technical and men-
tal readiness of troops, a means of adaptation to military-
professional activities (Romanchuk, 2013; Olkhovoy, 2012;
Romanchuk, C., Anokhin, Oderov, Klymovyh, Pidleteichuk,
Dobrovolskii, Tychyna, 2020).
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The management system in physical education is based
primarily on the operation of models, and only then - on the
transfer of “samples” of pedagogical actions in practice (Priy-
mak, 2003; Loshitska, 2007; Priymak, Krutsevich, Pangelova,
Trachuk, Kravchenko, Stepanenko & Ruban, 2020).

Possibilities of creation, construction of models are
caused by specific features of its application (Olkhovyi, 2012;
Krutsevich, 2017; Krutsevich, Pangelova, Trachuk, 2019).
When two phenomena that can be objectively measured are
identified and the relationship between them is quantifiable,
this provision opens up opportunities for cybernetic model-
ing of processes (Krutsevich, T. 2017).

The availability of models determines the opportunities
for teachers to guide young people to achieve the appropriate
level, and the military - the information that young people
who meet the model requirements, are characterized by a
higher level of physical condition and are able to perform
certain duties in the future, accordingly to the appointment,
and the military registration and enlistment office, in turn,
would be able to plan and direct conscripts to the appropri-
ate regime training zone (Loshitska, 2007).

The aim of of the research was to study and modeling of
appropriate norms of physical readiness of youth for service
in the army.

Materials and method

Study participants

The expert group included 21 specialists (heads of phys-
ical training and sports of military units; teachers, heads of
departments of physical education of special physical train-
ing and sports of higher military educational institutions of
Ukraine.

Study organization

Methods of study: theoretical analysis, comparison, sys-
tematization and generalization of materials of scientific,
historical, methodical literature and guiding documents; ex-
pert assessment (Delphi and analysis of hierarchies Saati);
methods of mathematical statistics.

Procedure

According to the Delphi expert survey procedure, which
was based on practical issues of leadership, organization and
physical training of young people, their readiness for mili-
tary service. Experts were given the main questions directly
at the time of the survey, were not allowed to exchange views
on problem, which ensured the independence of opinion.
The survey procedure took place in stages:

o experts were asked to answer a list of questions for-

mulated in detail on the research problem;

o each participant answered the questions anonymously;

o the results of the expert survey using the principle
of pairwise comparisons of the degree of superior-
ity of one component over another determine the
weights of the indicators of integrated readiness as-
sessment;

o each expert received a copy of the general document,
followed by a discussion of the problem to be solved
to adjust the components of the system of physical
training and physical readiness of young people for
military service.

Results

As a result of processing of data of expert estimations
and quantitative comparison of pair comparisons of a degree
of advantage of one component over another components of
the forecasted model of physical readiness of a conscription
contingent of Ukrainians for service in army were defined.

To obtain an objective assessment of the effectiveness
of the process of physical training of conscripts for military
service, based on the results of our work, we proposed a
structural of predicted the model of integrated assessment
of physical readiness of youth for service in the security and
defense forces of Ukraine (Fig. 1).

In the course of the expert survey 21 experts managed
to confirm the expediency and urgency of achieving the ap-
propriate level of physical fitness in the process of conduct-
ing forms of physical culture (physical education) in the
conscript contingent, which will contribute to the functional
readiness of the cardiovascular system, acquisition and for-
mation of military motor skills.

R
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q 92 qs Qs

Fig. 1. Structural model of integrated assessment of physical readiness of young people for military service. Note: R — integrated
assessment of young people’s physical readiness for military service; r, — the level of formation and development of general physical
qualities; r, — the level of formation and development of special physical qualities; r; — level of acquisition of military-applied motor skills;
r, — the state of the cardiovascular system; p,-p,— weighting factors of the components of the integrated assessment; q;-q, — indicators
(primary assessments) of the components of the integrated assessment
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Using the logical sequence of the structural of predicted
the model of integrated assessment of physical fitness, in the
presence of numerical values of the levels of indicators of the
components of integrated assessment, it is possible to deter-
mine the level of overall integrated assessment of physical
fitness of youth for military service.

4 4
R:zlrizzlqu/ (1)
J= =

where: R - integrated assessment of young people’s physi-
cal readiness for military service; r; — levels of indicators of
integrated assessment; q; — indicators (primary assessments)
of the components of the integrated assessment; p; — weight-
ing factors of the components of the integrated assessment.

Assessment (testing) of the level of all components of the
integrated assessment of physical fitness should take place in
stages during the current and final annual (semester) con-
trols on the subject “Physical Culture” (Peleshenko, 2010).

In order to determine the quantitative measure of the
degree of importance and priority of each of the indicators
integrated estimation, for the objective determination of the
quality of the educational process in the direction of op-
eration of the educational subject “physical culture” and to
implement long-term prognosis effectiveness of its results,
we analyzed the characteristics of complex components of
the studied evaluations received through the feedback chan-
nel and with the help of expert evaluation.

To implement a remote forecast of the effectiveness of
the forecast model, we conducted a comprehensive analysis

Table 1. Coeflicients of weight of components of integrated
assessment of physical readiness of youth for military
service in security and defense forces

The value of the components

Components of integrated

assessment symbol weighting

factor

Level of formation and development 0411

of general physical qualities (r,) P '

Level of formation and development 0235

of special physical qualities (r,) & ’

Leve{I of acquls¥t10n of military- o, 0216

applied motor skills (r3)

Cardiovascular status (r,) P4 0.138

of certain characteristics with the determination of a quan-
titative measure of the coefficient of weight (and priority)
of each of the indicators of integrated assessment (Tabl. 1).

According to the results of the expert assessment, we
obtained the average indicators of weights for all its compo-
nents of the integrated assessment of the physical readiness
of young people for service in the army. The level of forma-
tion and development of general physical qualities (r;) had
the highest weighting factor (p, = 0.411). The state of the car-
diovascular system (r,) by the coefficient of severity was the
lowest (p, = 0.138), although it is generally accepted that the
functionality limits the manifestation of physical qualities.

Each of the above components is only conditionally
separated in a holistic integrated assessment of the physical
readiness of young people for military service, integrates
with other indicators and components and is a partial mani-
festation of this assessment.

Diagnosis of components in our study was carried out
by quantifying the degree of their importance, completeness,
stability of manifestation, the presence of possible deviations
or shortcomings in relation to the purpose and objectives of
physical fitness of young people for service in the army. If
such deviations occur, it is necessary to analyze what they
are, what caused them, what should be done to eliminate
them and prevent them in the future. Without evaluative
control, and correction of erroneous actions, learning will be
“blind’;, it is impossible to manage, that is, it ceases to be at all
“managed”, its results will become unpredictable.

The generalized definition of an integrated assessment
of the effectiveness of the process of physical education is the
physical readiness of young people, which manifests itself in
the form of the ability to serve in the army.

All indicators r,-r, are evaluated in points from 1 to 12.
1-3 points (low level), 4-6 points (medium), 7-9 points (suf-
ficient), 10-12 (high). Using the coefficients p,-p, determine
the limits of the levels of the components q,-q, of the inte-
grated assessment.

Thus, we can determine the level of formation of in-
dividual components of the integrated physical fitness of
young people for military service (Table 2), as well as adjust
the content of physical education depending on such com-
ponents that lag behind the appropriate norm.

The basis of physical readiness of young people for ser-
vice in the army was the understanding that each of the com-
ponents included in the content of the educational process
in the field of “physical culture (education)” is an indicator

Table 2. Assessment of the level of formation of the components of integrated physical fitness (points)

Z’ P Score q (points)

" ’ qj 12-10 p 9-7p 6-4p 3 p and less

I p;=0.411 Qi 4.93-4.11 3.70-2.88 2.47-1.64 1.23

I, p,=0.235 Q2 2.82-2.35 2.16-1.64 1.41-0.94 0.71

I3 p;=0.216 qs 2.59-2.16 1.94-1.51 1.30-0.87 0.65

Iy p4=0.138 Qs 1.66-1.38 1.24-0.97 0.83-0.55 0.41
RinT i” 12-10 9-7 6-4 3

5

Notes: 1, — the level of formation of general physical qualities; r, — the level of formation of special physical qualities; r; — level of applied
physical fitness; r, — state of operation cardiovascular system; p,-p, — weighting coefficient of the components of the integrated as-
sessment; q,-q, — indicators of the components of the integrated assessment.
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of the effectiveness of pedagogical influence and is used to
achieve a useful end result.

Discussion

To determine the systemic approaches and ways to im-
plement the basic principles of improving the military and
physical training of the youth of Ukraine, a comparative
analysis of the concepts, content and features of the organi-
zation of the physical training of the armed forces of leading
NATO member states and Ukraine.

The results of the analysis of organizational and meth-
odological principles of physical training systems of the
armed forces of the leading member states of NATO and
Ukraine allow us to state (Glazunov, 1978; Olkhovy, 2012;
Romanchuk, 2013; Krutsevych, Panhelova, Pidletyichuk,
2021) that the main conceptual directions of moderniza-
tion of approaches to organization and content in the armed
forces of the North Atlantic Block and Ukraine have systems
of physical training:

o high initial level of physical fitness of young people

serving in the armed forces;

« intensification of the process of physical training;

o increasing the level of general physical fitness of

servicemen;

o priority development of military-applied orientation

of the process of physical training;

« sports orientation of the process of physical training;

o ensuring the functional readiness of the body of each

serviceman to perform official and combat tasks.

According to the results of the analysis of scientific, pe-
riodical and documentary sources of reform in the physical
training systems of the armed forces of the leading NATO
member states, changes in the concepts of physical training
were associated (Glazunov, 1978; Knapik, 1989; Bazhukov,
1996; Romanchuk, 2013).

Thus, the long-standing concept of physical fitness
“physical fitness” has been replaced by “physical fitness”. Ac-
cording to the definitions, “physical fitness” characterizes
the adaptation of a serviceman to the content and conditions
of activity, and “physical readiness” - the ability of individual
servicemen and units to perform long and difficult profes-
sional activities in conditions of physical and mental stress
(Olkhovy, 2013; Krasota, Olkhovyi, Romanchuk, 2014; Olk-
hovyi, Finohenov, 2015; Romanchuk, Anokhin, Oderov,
Klymovyh, Pidleteichuk, Dobrovolskii, Tychyna, 2020).

There are two levels of physical fitness - full and opera-
tional. Full physical readiness is considered to be the ability
of troops to mobilize their physical and mental resources
to perform tasks, and operational - the readiness of troops
to immediately perform their tasks in any environmen-
tal conditions (Brovkin, 1990; Magliovany, Petruk, Lesko,
Kozhukh, 2015).

Requirements for the physical training systems of the
armed forces of the leading NATO member states are condi-
tioned by the main provisions of the general block strategic
doctrine and the Concept of combat use of armed forces and
methods of combat operations (strategy of “direct confron-
tation” and the concept of “continuous combat”) (Olhovyi,
2013;) and air-ground operations (Ignatiev, 2007).

The physical training systems of the leading NATO
member states operate on the basis of three different con-
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cepts — “preparadness”, “readiness” and “mobilization”,
which are provided by three different areas of physical train-
ing - traditional, military and sports (Valeryn, 1992; Ro-
manchuk, 2012).

Today, the armed forces of the world’s leading nations
do not have a single concept of physical training. This is due
to the different socio-economic conditions of each country,
which determine the features of the recruitment and combat
training of personnel of the armed forces (Borodin, 2009;
Bosenko, Sudets, 2017).

In modeling an integrated assessment of physical fitness
of young people for military service, complex processes are
considered in “pure form” by constructing abstract schemes
of real processes necessary for deeper penetration into the
patterns of their course and prediction of possible directions
of development, which included the following components:
physical qualities; the level of formation and development of
special physical qualities; the level of formation of military-
applied motor skills and abilities; the state of the cardiovas-
cular system.

The level of formation and development of general
physical qualities, as a fundamental component of integrated
assessment, is assessed by the practical implementation of
exercises: pull-ups on the crossbar, running at 100 (60) m,
running at 3000 m (Physical Training Manual, 2014).

The level of formation and development of special phys-
ical qualities and the acquisition of military-applied motor
skills as integral components of integrated assessment, is
assessed by the practical implementation of special exercises:
“comprehensive dexterity exercise’, overcoming obstacles,
performing hand-to-hand combat techniques, swimming in
clothing weighing 2 kg, diving in length, movement of 5000
m with a weight of 3 kg, “angle” in the focus on the bars, a
comprehensive coordination exercise, etc. (Bosenko, Sudets,
2017).

The state of the cardiovascular system is assessed by the
Robinson index, which characterizes the energy potential
— together with the adaptive potential is the most sensitive
marker of the state of the cardiovascular system and the
adaptive mechanisms of the human body.

Conclusion

In the literature, recommendations for the assessment
of general physical fitness and special physical fitness pro-
vide only a list of motor tests with the limits of their mani-
festation (Physical Training Manual, 2014) and there is no
integrated assessment of physical fitness of conscripts for
military service.

In our research, for the first time, the contribution of
each component (general physical fitness, special physical
fitness, military-applied physical fitness and the state of the
cardiovascular system) of the integrated assessment of phys-
ical fitness of young people was determined. This opens up
the possibility of filling this model with concrete results in
motor tests to determine the sufficiency or insufficiency of
certain aspects of training and the focus of physical training
of an individual young man to achieve appropriate standards.

Structural projected model of integrated assessment of
physical readiness of youth for service in the army allows to
determine the limits of levels of components and to estimate
the level of their formation in points from 1 to 12. 1-3 points

TM®B, 2021, Tom 21, N2 4
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(low level), 4-6 points (average), 7-9 points (sufficient),
10-12 (high), relative to the appropriate rate and obtain an
objective assessment of the effectiveness of the process of
physical training of pre-conscription youth.
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Pedepar. Crarts: 6 c., 1 puc., 2 Tab1., 25 pKeperL.

Mera foCIimKeHHs — OOIPYHTYBATI Ta 3MOJE/IIOBATH Ha-
JIeKHI HopMU (Pi3NYHOI MATOTOBIEHOCTI MOIOAL IO CITyXO6U B
apMii.

Marepianu i MmeTopm. Jlo cknagy eKcriepTHOI Ipymnu yBiii-
moB 21 creriarnicr (cdeporo fispHOCTI AKMX € (isudHe BuXO-
BaHHs, CIIELIIITOTOBKA, (isMYHA MIi/[rOTOBKA B CM/IaX Oe3IeKn
Ta 000poHN). [I/s1 po3B’sI3aHHs IOCTABIEHOI B POOOTI IIpo-
671eM11 BUKOPUCTAHO TaKi METOAY HOC/I/KEHHs: TeOpeTnd-
HIII aHa/i3, OPiBHAHHA, CUCTEMATM3alliA Ta y3araJlbHEHH:A
MaTepianiB HayKOBOI, iCTOPMYHOI, METOAMYHOI JIiTEPaTypu Ta
MeTO/IMYHIX JOKYMEHTIB; eKcrepTHa omiHKa (Delphi ta ananis
iepapxiit Saati); MeTOAM MaTeMaTHIHOI CTATUCTUKIL.

Pesynbratu. BusHaueHo, 10 MPOCTi CTaTUCTUYHI MeTO-
IV B IO€JHAHHI 3 eKCIIEPTHO iHpopMari€ mpu Brbopi mep-
CIEKTUBHUX PillleHb YaCTO [JAXOTh Kpallli pe3yabTaTy, Hi>XK TOUHi
PO3paxyHKM 3 opieHTali€lo Ha cepefHi sHaueHH:A. Kommek-
CHuMII mmifiXif 3 BukopucTaHusaM excrneprHoi ouinku (Delphi),
METOZy CydacHoi Teopii iepapxiunux cuctem Caati J03BOIUB

BU3HAUNUTHU CTPYKTYPYy IPOrHO30BaHOI Moperni disnyHoi mif-
TOTOBJICHOCTI MOJIOf [0 BilicbkoBOi cy>k6u. CTPYKTYpHUMI,
B32€EMOIIOB I3aHVMI KOMITOHEHTAMJ IIPOTHO30BAaHOI MOZeI 3
BifJIOBITHMMY BaroBumm KoediljieHTami € piBeHb copMoBa-
HOCTI Ta PO3BUTKY 3ara/IbHUX i crieljiabHUX (Qi3MYHMX SIKOCTEl
(p: = 0,411), piBenb cpOpMOBAHOCTI T PO3BUTKY CIIeLia/IbHIX
¢isnunux Axocreit (p, = 0,235), piBeHb HabyTTA BiilcbKOBO-
npuktagHol Motopuku (p; = 0,216), cTaH ceprieBO-CyAMHHOL
cucremu (p, = 0,138).

Bucnosku. IIpeficTaBiena CTpyKTypHa MOJie/Ib KOMIIEKC-
HOI OIiHKM (i3MYHOI MiATOTOBIEHOCTI MOMOAL 1O CITY>X6M B
apMmil [J0O3BO/sA€ BU3SHAYNTHY CKIAJOBi KOMIIOHEHTHN i OIIiHUTHI
piBeHb ix chopmoBaHOCTI B 6anax Bif 1 fo 12, a TaKOXK BifKo-
puryBaru 3MicT 3aco6iB Bi3N4HOI iATOTOBKY 3a/IEKHO Biff TUX
KOMIIOHEHTIB, AKi BiICTaI0Tb Bifi HaJIEXKHOI HOPMMU.

Knro4oBi cmoBa: onpu3oBHa MOIOb, IPOTHO30BaHi MO-
Tei, HaJleXKHi Hopmy, (pi3uYHa MiATOTOB/IEHICTD.
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