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Abstract

The purpose of the study is to study the statistical relationship between physical fitness and functional capabilities of
girls — future officers at the stages of training at the military academy.

Materials and methods. The research subjects were 108 girls who started studying at military academies at the
beginning of the experiment; their age ranges from 17 years and 3 months to 18 years and 5 months. The experiment
took place over four academic years with the participation of the same girls. The main means of obtaining data were
pedagogical testing and diagnosis of physiological characteristics, which took place every year.

Results. Every year there is a weak but statistically significant dependence of changes in the general physical fitness of
girls on changes in their functional capabilities. At the same time, with each new year of study, this dependence only
increases. Changes in general physical fitness depend somewhat more on changes in functional capabilities than on
special ones. The latter is characterized by a tendency towards a slightly greater dependence in the 2" and 4" years of

study, compared to the results in the 1* and 3 years.

Conclusions. Data from sources of information prove the need to take into account the results obtained in practical
activities regarding the dependence of physical fitness on the functional capabilities of those who perform physical
activity. This will contribute to increasing the effectiveness of the organization and the content of girls’ physical activity
in solving the defined tasks of professional training at the military academy.

Keywords: girls, physical activity, military academy, functional capabilities, physical fitness, the dependence of

indicators.

Introduction

At the current stage, improving the organization, content
and methods of physical activity of future officers during
their training to improve their physical fitness and functional
capabilities continues to be relevant. Effective here is the use
of multivariate statistical methods. However, such studies
are characterized by their isolated nature, which makes their
conduct necessary.

Taking into account the information from current docu-
mentary sources (Instruction on physical training, 2014),
today one of the promising directions for improving the or-
ganization, the content of the physical activity and methods
of their implementation during the training of future officers
in military academies continues to be related to improving
their physical fitness and functional characteristics.

One of the leading reasons for such a position is that
these characteristics are an important component of the
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readiness of future officers to solve the tasks defined by the
military (Romanchuk & Boyarchuk, 2008; Sliusarchuk & Ie-
dynak, 2015). In this regard, the attention of researchers to
the formation of the most rational parameters of physical
activity of future officers (and both young men and women)
in terms of successfully solving the assigned tasks is increas-
ing (Gonshovskyi, 2011; Anatskii, 2021). At the same time,
one of the effective approaches involves the use of multivari-
ate statistics methods (Ovcharuk, 2007; Gonshovskyi, 2010;
Melnykov et al., 2018). However, we note the isolated nature
of studies (Sliusarchuk et al., 2023) aimed at shaping the con-
tent of the physical activity of girls — future officers based on
the results of the implementation of the specified methods.
Taking into account the above, we state the need to conduct
research in the specified scientific direction.

Considering the given information, it was noted that the
use of data on the degree of dependence of physical fitness on
the functional capabilities of girls will allow for an increase
in the effectiveness of the content of the physical activity.
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This can help influence these capabilities and improve the
first specified characteristic. This is one of the leading tasks
of the specified pedagogical process in the military academy.
Based on the above, the goal of the study was formulated: to
study the statistical relationship between physical fitness and
functional capabilities of girls - future officers at the stages of
training at the military academy.

Materials and methods

Research participants

They were 108 girls (54 each), who started studying at
one of the two military academies, which were research bas-
es, at the beginning of the study. The age of all girls at the
beginning of the study ranged from 17 years and 3 months to
18 years and 5 months.

Research organization

The research took place during four academic years with
the participation of the same girls. The method of pedagogi-
cal testing and diagnosis of physiological characteristics was
used to obtain the necessary empirical data. Both methods
were implemented every year, in particular at the beginning
and end of the first year of study, as well as at the end of the
second, third, and fourth years of study. The testing took place
during free time from training, the form of organization of
this physical activity was a competition under the leadership
of an experimenter and a teacher of physical education at the
military academy. Tests were used to assess the state of de-
velopment of the main motor qualities of the girls, who were
divided into groups: the first — motor qualities that were part
of general physical fitness (GPF), the second - qualities that
were considered as components of special physical fitness
(SPEF). The first group included tests that made it possible to
assess the state of development of the following motor quali-
ties: speed (running 30 m), muscle strength (dynamometry
of the hand of the leading hand), explosive strength of the
muscles of the lower limbs (long jump from a standing posi-
tion), mobility in the lumbar spine (leaning forward while
sitting), coordination in cyclic locomotion (shuttle run 4x9
m), aerobic endurance (12 minute run) and static strength
endurance (stand on bent arms). All these tests are widely
used by domestic and foreign specialists in physical educa-
tion research.

The second group included tests determined by docu-
mentary sources (Instruction on physical training, 2014) and
recommended by specialists in military physical education
(Romanchuk, 2008; Larkin, 2010; Bradley, 2016). The tests
used made it possible to assess the state of development of
aerobic— anaerobic endurance (1000 m run), power endur-
ance in dynamic mode (control strength exercise), speed en-
durance (100 m run), and coordination endurance (shuttle
run 10x10 m). The method of conducting each test did not
differ from the traditional one, which is widely presented in
the special literature.

To assess the functional capabilities of the girls in the
above periods, diagnostic procedures were carried out, which
made it possible to determine the necessary physiological
characteristics. Such was the state of functioning of the car-
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diovascular, respiratory, and neuromuscular systems of the
body and the physical capacity of the girls. The procedures
used are samples and tests recommended by specialists
(Bar-Or, Rowland, 2004; Sokotowski, 2014; American Col-
lege of Sports Medicine, 2017). With their help, the following
characteristics were evaluated: blood pressure (BP - namely
systolic (SBP) and diastolic (DBP)); heart rate at rest (HR);
vital capacity (VC); Ruffier index (RTI), Robinson index (RI),
vital capacity index (VCI), and index maximum isometric
strength (IMIS). The value of HR testified to the state of heart
activity, and together with BP and RI, the state of the car-
diovascular system at rest. The value of the VC indicated the
ability of the lungs to receive oxygen, and the value of the vital
capacity index - the state of the respiratory system in condi-
tions of a full supply of the body with oxygen. The value of
the IMIS made it possible to assess the state of development
of the skeletal muscles of the girls, which indirectly indicated
the state of excess accumulation of structural and energy
potentials in the muscles, which increase their working ca-
pacity. The RTT value made it possible to assess the physical
performance of girls. The following certified equipment was
used: to determine BP — Santamedical Adult Deluxe Aneroid
Sphygmomanometer, IMIS - handgrip Camry dynamom-
eter, VCI - spirometer NDD EasyOne Plus System 2000 - 2.
Data for the study were quantitative values obtained dur-
ing testing and functional tests. Such values were compared
with each other, which made it possible to determine the
increase or decrease in the value of a certain indicator or
its detection at the achieved level. At the same time, during
the organization of the study, the provisions of the World
Medical Association (WMA - 2013) on the ethical principles
of medical research with human participation were taken
into account. In this regard, an appropriate protocol was ap-
proved, and each girl consented to participate in the study.

Statistical analysis

All statistical analyzes were performed using SPSS Ver-
sion 21. For each assessment, the following calculations were
performed: arithmetic mean (M), standard deviation (SD),
error of the mean (m), and Kolmogorov- Smirnov Test (KS).
The latter made it possible to establish a normal distribution
of individual values in a sample of females (Vincent, 2005).
Multiple regression analysis was used to obtain the necessary
data. This ensured the establishment of the statistical nature
of the change in the following indicators: a complex of motor
qualities that are part of general physical fitness (7 indicators)
and physiological characteristics (8 indicators); a complex of
motor qualities that are part of special physical fitness (4 in-
dicators) and physiological characteristics (8 indicators).

Results

Before starting the analysis of the obtained data, the con-
formity of the values of each indicator of physical fitness and
physiological characteristics to the normal distribution was
determined. For this, the K-S Test was applied and a normal
distribution of values in indicators of general physical fitness
was found (Tab. 1). Moreover, this was characteristic not only
for the beginning of the education of girls in the military
academy but also for other studied periods.
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Table 1. Results of general physical fitness of girls in
different periods of the study

Table 2. Results of special physical training of girls in
different periods of the study

The name of the parameter M SD m K-S,p The name of the parameter M SD m K-S,p
at the beginning of study at the beginning of study
30 mete.r sprint, s 6.8 0.61 0.06 >0.20 Complex strength exercise, 2680 488 047 <0.15
Handgrip strength test, kg 22,6 3.08 0.30 >0.20 number
Standing long jump, cm 181.1 10.5 1.01 >0.20 100 meter sprint, s 17.61 098 0.09 >0.20
Forward bend, cm 12.3 2.76 0.27 >0.20 Shuttle run 10x10 m, s 34.18 2.07 0.20 >0.20
Shuttle run 4x9 m, s 11.67 0.46 0.04 >0.20 1000 meter run, s 283.1 31.39 3.02 <0.15
12 minute run, m 1882.6 1447 139 >0.20 at the end of the first year of study
Flexed - arm hang, s 1595 606 058 <0.15 Comé)lex strength exercise, 2060 457 044 >020
at the end of the first year of study humber
30 meter sprint, s 7.02 0.59 0.06 >0.20 100 meter sprint, s 16.37 1.03 0.10 >0.20
Handgrip strength test, kg 24.0 3.95 038 >0.20 Shuttle run 10x10 m, s 3477 222 021 >0.20
Standing long jump, cm 183.7 1252 120 >0.20 1000 meter run, s 242.8 2817 271 >0.20
Forward bend, cm 155 343 033 >0.20 at the end of the second year of study
Shuttle run 4x9 m, s 11.1 054 005 >0.20 Comlljlex strength exercise, 3140 482 046 >0.20
12 minute run, m 20479 203.88 19.62 >0.20 number
Flexed - arm hang, s 17.73 6.21 0.60 >0.20 100 meter sprint, s 16.06 0.87 0.08 <0.15
at the end of the second year of study Shuttle run 10x10 m, s 35,51 2.16 021 >0.20
30 meter sprint, s 701 0.55 0.05 >0.20 1000 meter run, s 2524 27.02 2.60 >0.20
Handgrip strength test, kg 25.8 4.43 0.43 >0.20 at the end of.the third year of study
Standing long jump, cm 1862 1338 129 >0.20 Sl‘l’r‘r‘l‘lflix strength exercise, 3368 446 043 >020
Forward bend, cm 17.6 3.08 0.30 >0.20 .
Shuttle run 4x9 m, s 1102 058 006 >0.20 100 meter sprint, s 16.04 0.860.08 >0.20
12 minute run, m 20571 19526 1879 0.0 Shuttle run 10x10 m, s 3567 232 022 >0.20
Flexed - arm hang, s 1913 3.1 078 > 020 1000- meter run, s 2545 26.64 256 >0.20
at the end of the third year of study at the end of the fourth year of study
30 meter sprint, s 748 068 007 <020 gsﬁﬁﬁx strength exercise, 36.11 427 041 <0.15
?a“jgrlplStrer}gth test, kg 1222 1‘3"?2 (1)"2“ g g'ig 100 meter sprint, s 1575 0.79 0.08 >0.20
Ftan mjboni jump, € e e 0.22 g 020 Shuttle run 10x10 m, s 3545 258 025 <0.20
orward bend, e 7 : 28 20 1000 meter run, s 2445 2511 242 >0.20
Shuttle run 4x9 m, s 11.59 0.70 0.07 >0.20
12 minute run, m 20217  189.69  18.25 >0.20 The exception in all years of study was the VC indica-
Flexed - arm hang, s 1568 496 048 >0.20 tor, in some years of study as follows: at the beginning of the
at the end of the fourth year of study study — SBP and DBP, at the end of the first year — only DBP,
30 meter sprint, s 778 055  0.05 >0.20 at the end of the third - HR and SBP, at the end of the fourth -
Handgrip strength test, kg 27.3 442 043 >020 the most, namely HR, DBP, VC, and VCL. In this regard, they
Standing long jump, cm 182.1 1359 131 <020 noted the need to take into account the obtained data in the
Forward bend. cm 16.8 285 037 <015 statistical analysis of the values of such indicators.
Shuttle run 4><’9 s " 88 O. s 0' 06 < O. 20 When solving another task, data were obtained regard-
i ’ ‘ ’ ’ ‘ ing the degree of statistical dependence of changes in the
12 minute run, m 2151.1 164.76 15.85 > 0,20 . . . . .
general physical fitness of girls on changes in their functional
Flexed - arm hang, s 1321 519 050 >0.20 capabilities during each year of study. Thus, the value of the

A similar result was obtained when processing the values
of the K-S Test, which indicated indicators of special physical
fitness (Tab. 2).

Taking into account the data of both tables, it was ascer-
tained the possibility to use parametric criteria in the future,
as well as methods of mathematical statistics adequate to this
result.

At the same time, it was noted that the studied physio-
logical characteristics had certain features and similar trends.
Thus, in the latter case, regardless of the year of study, in
most physiological characteristics, the distribution of the in-
dividual results of the girls corresponded to the normal range
(Tab. 3).
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coeflicient of multiple regression during the 1% year of study
was at the level of 0.294, during the 2™ year of study - at the
level of 0.330, during the 3™ - 0.342, and during the 4™ -
0.367. In other words, in all cases, there was a weak but sta-
tistically significant dependence of the change in the general
physical fitness of girls on the state of change in their physi-
ological characteristics. The obtained data were interpreted
as follows: with each new year of study, the dependence of
the change in their general physical fitness on the change in
functional capabilities increases.

As for the dependence of changes in the special physical
fitness of these girls on the studied functional capabilities, a
somewhat different result was obtained here. In particular,
the value of the coefficient of multiple regression during the
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Table 3. Results of physiological characteristics of girls in
different periods of the study

The name of the parameter M SD m K-S,p
at the beginning of study
HR at rest, bpm™* 80.7 529 0.51 <0.20
SBP, mmHg 114.6 5.02 0.48 <0.01
DBP, mmHg 74.7 4.78 0.46 <0.01
VG, 1 1.94 0.24 0.02 <0.05
VCI, ml-kg?! 34.86 5.68 0.55 <0.10
IMIS, % 30.51 5.55 0.53 >0.20
RTI, conditional units 10.84 0.7 0.07 >0.20
RI, conditional units 92.64 5.89 0.56 >0.20
at the end of the first year of study
HR at rest, bpm™ 745 499 0.48 >0.20
SBP, mmHg 117.4 4.68 0.45 >0.20
DBP, mmHg 78.2 4.73 0.46 <0.05
VG, 1 2.69 0.25 0.02 <0.05
VCI, ml-kg?! 41.18 5.63 0.54 >0.20
IMIS, % 41.66 6.14 0.59 >0.20
RTI, conditional units 9.76 0.81 0.08 >0.20
RI, conditional units 84.42 5.61 0.54 >0.20
at the end of the second year of study
HR at rest, bpm™ 735  4.08 0.39 >0.20
SBP, mmHg 119.3 4.01 0.39 <0.20
DBP, mmHg 78.3 3.27 0.31 <0.10
VG, 1 2.7 0.25 0.02 <0.05
VCI, ml-kg?! 40.01 5.13 0.49 >0.20
IMIS, % 44.83 5.89 0.57 >0.20
RTI, conditional units 9.72 0.71 0.07 >0.20
RI, conditional units 83.81 5.29 0.51 >0.20
at the end of the third year of study
HR at rest, bpm™ 76.1 3.96 0.38 <0.01
SBP, mmHg 122.3 3.57 0.34 <0.05
DBP, mmHg 78.5 2.92 0.28 >0.20
VG, 1 2.65 0.29 0.03 <0.05
VCI, ml-kg?! 37.74 4.84 0.47 >0.20
IMIS, % 44.99 5.64 0.54 >0.20
RTI, conditional units 9.95 0.71 0.07 <0.20
RI, conditional units 847 554 0.53 >0.20
at the end of the fourth year of study
HR at rest, bpm™ 754 342 0.33 <0.01
SBP, mmHg 122.6 2.75 0.26 <0.10
DBP, mmHg 77.8 341 0.33 <0.05
VG, 1 2.97 0.31 0.03 <0.05
VCI, ml-kg?! 38.6 4.83 0.46 <0.05
IMIS, % 45.86 5.54 0.53 >0.20
RTI, conditional units 9.17 0.60 0.06 >0.20
RI, conditional units 83.65  5.50 0.53 >0.20

1* year of study was 0.229, during the 2" year - 0.298, dur-
ing the 3™ year — 0.228, and the 4™ year - 0.242. The inter-
pretation of established data testified to the existence of a
dependence of changes in the special physical fitness of girls
on changes in their functional capabilities. At the same time,
the comparison showed a tendency towards a slightly greater
effect in the 2nd and 4th years of study, compared to achieve-
ments during the 1st and 3rd years of study.
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In addition, it was noted that a change in general physi-
cal fitness depends somewhat more on changes in functional
capabilities than on changes in special physical fitness.

Discussion

The issue of improving the organization, content and
methods of physical activity of future officers during training
at the military academy remains important. The direction of
such improvement is primarily related to the task of improv-
ing the physical fitness and functional capabilities of such
girls (Vogt, 2011; Instruction on physical training, 2014).
One of the promising directions in solving this problem con-
tinues to be the use of the results obtained using the methods
of multivariate statistics (Melnykov et al., 2018; Sliusarchuk
etal., 2022).

Some of the reasons for this are the formation of the most
rational parameters of physical activity at the stages of train-
ing in the VA (Gonshovskyi, 2011; Sliusarchuk, 2016; Anat-
skii, 2021). It is they that make it possible to achieve a highly
positive result in increasing the level of physical fitness. The
determining reason is that the latter is one of the important
components of the future officer’s readiness to solve tasks
defined by military and professional duties (Romanchuk &
Boyarchuk, 2008; Sliusarchuk & Iedynak, 2015).

When studying the statistical dependence between phys-
ical fitness and functional capabilities of girls — future offic-
ers at the stages of training in the VA, the existence of such
dependence was revealed. Confirmation of the existence of a
certain dependence between the specified characteristics of
future officers can be found in other researchers (Ovcharuk,
2007; Gonshovskyi, 2010; Melnykov, 2018). In our case, the
result showed that influencing the functional capabilities of
girls during various forms of physical activity can also im-
prove physical fitness. This is consistent with the informa-
tion that the use of physical activities of a certain orientation
at a young age in some cases stimulates, in others, on the
contrary, inhibits the development of a specific functional
capacity (Banah, 2020). This is due to the fact that significant
morphological and functional changes occur during physical
activity, each of which is different for different body systems
and depends on the period of ontogenesis. Components of
the body’s morphology and functions, depending on the re-
action to physical exertion, are divided into conservative and
labile. The impact on the latter during physical activity is a
stimulator and regulator of the body’s development. Tak-
ing into account the available information (Sands & Sands,
2012; Schmidt & Lee, 2014), intensification of development
is the basis for increasing the level of manifestation of vari-
ous motor qualities; the latter in general physical fitness and
special physical fitness are combined. Here it is necessary to
take into account that the existing types of endurance are
based on the features of the energy supply of the work be-
ing performed — anaerobic, aerobic, and mixed (Romanchuk
et al., 2019; Wilmore, Costill & Kenney, 2022). Muscular
strength occurs when skeletal muscles are maximally tensed
at minimal speed, while explosive power is the opposite at
the maximal possible speed (Ruppole, 2017). Different types
of coordination are caused by different psychophysiological
mechanisms and functions of ensuring action (Schmidt &
Lee, 2014). Expression of speed qualities is provided by inde-
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3anexHicTb pi3snYHOI NiaroToBNeHOCTI Big PyHKLiOHANbHUX
MOXXNNBOCTEN AiBYaT Nif Yac HaBYaHHA Y BilCbKOBI akageMmil

1ABCD 2ADE

Biktop Cnrocapuyk , lennapiin €gnnax

'KpemeHerpka o6/1acHa rymaHiTapHO-IleffaroriuHa akajeMis imeni Tapaca IlleBuenka
*Kam’ siHenb-Ilopinbcbkmit HallioHanbHUT yHiBepcuteT iMeHi IBana Orienka

ABTopcbKumit BRI A — nusaiis gocnipkenns; B — 36ip ganux; C - cratananis; D - migroroska pykomcy; E — 36ip kowrtis

Pedepar. Crarbst: 6 c., 3 TabL., 27 [pKeperL.

Mera JOCTiIKeHHS — BUBYITHU CTATUCTUYHY 3/IEXKHICTb MDK (Di3MYHOIO TiATOTOB/IEHICTIO Ta QPyHKI[IOHATBHIMI MOXK/INBOC-
TAMM JiBYaT — MatOyTHIX odilepiB Ha eTalax HaBYaHHA y BIlICbKOBI akaeMmii.

Marepianu i metopu. Jocnimpkysanumu 6ynu 108 fgiBuar, ski 3 IOYaTKOM eKCIIEPUMEHTY PO3IIOYa/N HABYAHHS Y BilICbKOBUX
aKafeMisAx; IXHill Bik — Bif 17 pokiB i 3 MicAuiB 1o 18 pokiB i 5 micaris. BiféyBaBcs eKCriepyMeHT IIPOTATOM YOTHPHOX HaBYaIbHMX
POKiB 3a yyacTi TMX caMuX jiByaT. OCHOBHMMU 3aco6amit ofiepyKaHHsI JAHUX 6ym/{ TIefjaroriyHe TeCTyBaHHA i JiaTHOCTUKA ¢isiomno-
FiYHNUX XapaKTepPUCTHK, BifOyBanmucs BOHY IOPOKY.

Pesynprarn. lllopiuHo Mae Micue cabka, aje CTaTUCTUIHO 3HaYyIla 3a/Ie)KHICTb 3MiHM Y 3ara/ibHil ¢bisnyHiit migroroBeHoOC-
Ti giBYAT Bif 3MiH y iXHiX QYHKI[iOHAIBHUX MOXXIMBOCTAX. IIpy 1IbOMY, 3 KOXXHMM HOBMM POKOM HaBYaHHS TaKa 3a/IKHICTD /IMIIIe
HOCUITIOETBCS. Biff 3MiH Y pyHKIIOHATbHIX MOX/IMBOCTSIX AelI0 O1/IbIIO0 MipOI0 3a/IeKaTh 3MiHM y 3araibHiit ¢pisndHii miaroros-
JIEHOCTI, HDX y crenianbHiit. [l 0CTaHHBOI XapaKTepHa TeH/CHIIIsI 10 A€o OiIbIIO] 3a/IeXKHOCTI B 2-Mit i 4-UiT pOKU HaBYAHHS,
IIOPiBHAHO 3 pe3ynbraTaMn y 1-mit Ta 3-iii poku.

BucHoBku. [lani mxepen iHdopManii 3acBif4y0Th HeOOXiHICTD ypaxoByBaTH y HPaKTUYHIN [Jis/IbHOCTI Offep)aHi pe3yiib-
TaTH IOJI0 3a/IeKHOCTI (i3VYHOI MifTOTOBIEHOCTI Bifl PYHKIIIOHAIBHUX MOXK/IMBOCTEN TUX, XTO 3Ii/ICHIOE (i3VYHY aKTUBHICTb.
Ile cripusiTHMe MiiBUIIEHHIO e(eKTMBHOCTI opraHisanii Ta 3MicTy (isyIHOI aKTMBHOCTI AiBYaT y BUPIllleHH] BM3HAYEHNX 3aBJaHb
npodeciitHOI MiATOTOBKY Y BiliCbKOBIilT akafieMil.

KnrouoBi cmoBa: fiByara, (bi3MqHa aKTHUBHICTD, BiliIChKOBa aKajeMid, (’pyHKuiOHaani MOYK/IVIBOCTI, (’pileIHa HiITOTOBJ/IEHICTD,
3/IeXKHICTD TTOKA3HUKIB
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