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Abstract

The purpose of the study was to determine the age-specific features of the motor fitness of girls aged 7 to 9.
Materials and methods. The study participants were 27 girls aged 7, 40 girls aged 8, and 35 girls aged 9. The children
and their parents were informed about all the features of the study and gave their consent to participate in the
experiment. The study used such research methods as analysis of scientific and methodical literature, pedagogical
observations, motor fitness testing, a probabilistic approach to the assessment of the learning process, and methods of

mathematical statistics.

Results. The level of proficiency in gymnastic exercises, the level of development of coordination abilities, endurance
and speed strength are those indicators that can be used to assess the motor fitness of girls aged 7 to 9. Attention is
drawn to the fact that the level of proficiency in exercises is a key element in the motor fitness of girls. The obtained
discriminant functions have statistical significance both in the classification of data and in the determination of the

structural features of the motor fitness of girls aged 7 to 9.

Conclusions. The standardized and structure coeflicients of the discriminant function indicate that the most
important indicators in the motor fitness of girls aged 7 to 9 are the level of general endurance, coordination of
movements, relative arm strength and the level of proficiency in gymnastic exercises.

Keywords: girls aged 7 to 9, motor fitness, discriminant analysis.

Introduction

The problem of the motor fitness of school students was
considered in terms of organizing the physical education
process in physical education classes (Ivashchenko, Ierma-
kov, & Khudolii, 2021; Nesen, 2022; Ivashchenko, 2020),
conducting sports classes at school (Marchenko & Satdyiev,
2021; Driukov & Marchenko, 2021; Zymohliad & March-
enko, 2021), and in investigating the relationship between
motivation, motor activity and motor fitness (Capio et al.,
2015; Cohen et al., 2014; Cools et al., 2011).

Studies have confirmed the effectiveness of physical edu-
cation classes in developing motor abilities (Iermakov et al.,
2020; Ivashchenko, Khudolii, & Jagiello, 2021; Tkachenko,
2020) and forming motor skills (Kharkovshchenko, 2022;
Mugurdinova & Iermakov, 2022; Siedykh, Ivashchenko, Bar-
tik & Veremeenko, 2022). It was established that conducting
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sports classes at school on selected sports is effective in mo-
tor training of school students (Chang et al., 2020; Lindsey,
2020; Pineiro-Cossio et al., 2021), and the results indicate
a positive effect of the motor fitness level on the amount of
motor activity and motivation for physical exercises (Con-
nolly et al., 2020; O'Donnell et al., 2020; Strotmeyer et al.,
2020).

In order to determine the specific features of the motor
fitness of school students, studies solve the tasks of their fit-
ness classification (Iermakov et al., 2020; Ivashchenko et al.,
2020; Marchenko et al., 2021) and structural analysis (Khu-
dolii et al., 2019; Janjic et al., 2018). Multivariate methods
of mathematical statistics are used for this purpose. The ef-
fectiveness of discriminant analysis in solving such research
tasks has been confirmed (Brusseau & Burns, 2018; Courel-
Ibafez et al., 2019; Fridolfsson et al., 2021). The study as-
sumed that the use of multivariate statistics would make it
possible to obtain new information about the specific fea-
tures of the motor fitness of girls aged 7 to 9.

The purpose of this study was to determine the age-spe-
cific features of the motor fitness of girls aged 7 to 9.
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Materials and methods

Study participants

The study participants were 27 girls aged 7, 40 girls aged
8, and 35 girls aged 9. The children and their parents were
informed about all the features of the study and gave their
consent to participate in the experiment.

Study organization

The study used such research methods as analysis of scien-
tific and methodical literature, pedagogical observations, mo-
tor fitness testing, a probabilistic approach to the assessment of
the learning process, and methods of mathematical statistics.

The testing program included common tests that were
used to assess the motor fitness of younger grade students
(Shevchenko, Khudolii, & Potop, 2020; Khudolii, Golovnin,
& Bartik, 2020; Ivashchenko, & Sirichenko, 2020). The study
recorded the indicators of height (cm) and body weight
(kg) and the results of tests No 3 ‘Standing long jump (cm)},
No 4 300 m running (s), No 5°30 m running from a stand-
ing start (s), No 6 ‘Seated forward bend (cm)} No 7 ‘Mixed
hang rope pull-ups (times), No 8 ‘Shuttle run 4x9 m (s),
No 9 ‘Combined movements of arms, torso and legs (points),
No 10 ‘Postural balance test — single leg stance, eyes closed (s);
No 11 ‘Walking along a straight line after 5 rotations (devia-
tions in cm)’.

The study recorded the proficiency level of girls aged
7 to 9 in gymnastic exercises. The coeflicient was determined
by the formula: p = (m/n)*100, where p is the level of profi-
ciency, m is the number of successfully performed exercises,
n is the total number of attempts to perform the exercise. In
the experiment, the study controlled the level of proficiency
in the following exercises: forward roll; backward roll; shoul-
der stand with legs bent (girls aged 7); shoulder stand, bridge
stand from the supine position, one leg swing upward circle
(girls aged 8); rope climbing in 2 steps, rope climbing in
3 steps, one leg swing upward circle (girls aged 9).

Statistical analysis

The study materials were processed by IBM SPSS 20
statistical analysis software. Arithmetic mean and standard
deviation were calculated. Discriminant analysis was per-
formed because it enables interpreting differences between
classes and classifying objects.

The study protocol was approved by the Ethics Com-
mittee of the University. In addition, the children and their
parents or legal guardians were fully informed about all the
features of the study, and a signed informed consent docu-
ment was obtained from all the parents.

Results

The results of comparison of the mean values obtained
from the tests showed that no statistically significant dif-
ferences (p>0.05) were observed in indicators No 6 ‘Seated
forward bend (cm)), No 7 ‘Mixed hang rope pull-ups (times)],
No 10 ‘Postural balance test — single leg stance, eyes closed
(s), and No 11 ‘Walking along a straight line after 5 rotations
(deviations in cm)’ The girls aged 7 to 9 show statistically

significant differences (p<0.001) between them in the re-
sults of the following tests: No 1 ‘Height (cm), No 2 ‘Body
weight (kg), No 3 ‘Standing long jump (cm), No 4 300 m
running (s), No 8 ‘Shuttle run 4x9 m (s); No 9 ‘Combined
movements of arms, torso and legs (points), No 12 ‘Level
of proficiency in exercise 1, No 13 ‘Level of proficiency in
exercise 2, No 14 ‘Level of proficiency in exercise 3. Thus,
the given data show that the level of proficiency in exercises,
the level of development of coordination abilities, endurance
and speed strength are those indicators that can be used to
assess the motor fitness of girls aged 7 to 9 (Fig. 1).
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Fig. 1. Indicators of the level of motor fitness of girls aged 7 to 9:
aged 7 - row 1; aged 8 — row 2; aged 9 — row 3; 1 to 14 - tests

The results of the statistical analysis of the discriminant
functions are shown in Tables 1 and 2. The first function
covers 79.1% of variance (r,=0.887), and the second function
covers 20.9% of variance (r,=0.702) (Table 1). Wilks’ Lamb-
da criterion (A\,=0.109, A\,=0.508) indicates a high discrimi-
native ability of the first and second discriminant functions
(p<0.001) (Table 2). Therefore, the analysis of the coeflicients
of the first and second discriminant functions will make it
possible to objectively assess the specific features of the mo-
tor fitness of girls aged 7 to 9.

Asaresult of the analysis, standardized (1) and structure
(2) coefficients of the discriminant function were obtained,
which, on the one hand, characterize the ratio of the contri-
bution of the variables (1) to each of the canonical functions,
and on the other hand, indicate correlations between the
variables and the functions (2) (Tables 3 and 4).

It was established that the value of the first function most
significantly depends on the results of tests No 1 ‘Height
(cm), No 4 300 m running (s); No 5 30 m running from

Table 1. Eigenvalues. Girls aged 7 to 9

Function Eigenvalue % of Cumulative Canonical
8 Variance % Correlation

1 3.673 79.1 79.1 0.887

2 0.969 20.9 100.0 0.702

Table 2. Wilks’ Lambda. Girls aged 7 to 9

Test of Wilks’ . .
Function(s) Lambda ey g =
1 through 2 0.109 205.298 28 0.000
2 0.508 62.679 13 0.000
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Table 3. Standardized Canonical Discriminant Function
Coeflicients

Function
No Content
1 2
1 Height, cm -0.710 -0.361
2 Body weight, kg -0.038 0.133
3 Standing long jump, cm -0.294  -0.243
4 300 m running, s 0.624 0.107
5 30 m running from a standing start,s -0.482  -0.028
6  Seated forward bend, cm -0.223 0.341
7 Mixed hang rope pull-ups, times 0317  -0.421
8  Shuttle run 4x9 m, s 0.306 0.540
9  Combined r_novements of arms, torso 0212 0.163
and legs, points
10 Postural balance test — single leg 0258  -0.008
stance, eyes closed, s
11 Walk.mg along a.stral.ght line after 5 0.029 0.197
rotations, deviations in cm
12 Exercise 1, proficiency level 0.375 0.029
13 Exercise 2, proficiency level 0.650  -1.067
14  Exercise 3, proficiency level -0.403 1.220
Table 4. Structure Matrix
Function
No Content
1 2%
1 Height, cm -0.437% -0.217
13 Exercise 2, proficiency level 0.390% -0.370
9  Combined r_novements of arms, torso 0311*  0.085
and legs, points
4 300 m running, s 0.299* 0.118
12 Exercise 1, proficiency level 0.296* -0.094
2 Body weight, kg -0.199* -0.064
Mixed hang rope pull-ups, times 0.103* -0.001
8  Shuttlerun 4x9m, s 0.052 0.443*
3 Standing long jump, cm -0.122  -0.224%
14  Exercise 3, proficiency level 0.149  0.223*
5 30 mrunning from a standing start,s  -0.072  0.182*
6  Seated forward bend, cm -0.021  -0.126*
10 Postural balance test — single leg 0.003  -0.089*
stance, eyes closed, s
11 Walking along a straight line after 5 0016  -0.039*

rotations, deviations in cm

Pooled within-groups correlations between discriminating variables
and standardized canonical discriminant functions. Variables ordered
by absolute size of correlation within function. *Largest absolute cor-
relation between each variable and any discriminant function

a standing start (s)’ and the level of proficiency in the gym-
nastic exercises. The value of the second function most sig-
nificantly depends on the results of tests No 8 ‘Shuttle run
4x9 m (s); No 7 ‘Mixed hang rope pull-ups (times)’ and the
level of proficiency in the gymnastic exercises (Table 3).
The analysis of the structure coefficients showed that the
first function is most correlated with the results of tests No 1
‘Height (cm), No 9 ‘Combined movements of arms, torso
and legs (points)} No 4 ‘300 m running (s)” and the level of
proficiency in the gymnastic exercises. The second function
is most correlated with the results of tests No 8 ‘Shuttle run

Table 5. Functions at Group Centroids. Girls aged 7 to 9

Function
Girls, age
1 2
7 1.587 1.396
8 1.207 -1.036
9 -2.604 0.107

Canonical Discriminant Functions

Girls, 2nd grade
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3
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Fig. 2. Canonical discriminant functions. A graphical display of

the results of the classification of the age-specific features of the

motor fitness of girls aged 7 to 9: = —centroids for groups aged 7,
8,and 9

4x9 m (s), No 3 ‘Standing long jump (cm)’ and the level of
proficiency in exercise 3 (Table 4).

Thus, the standardized and structure coefficients of the
discriminant function indicate that the level of general en-
durance, coordination of movements, relative arm strength
and the level of proficiency in gymnastic exercises are im-
portant indicators of the motor fitness of girls aged 7 to 9.

The analysis of the centroid values and the results of the
classification of the level of motor fitness of girls aged 7 to 9
indicates that 93.1% of the data were classified correctly, and
the graphic material confirms the objectivity of the classifi-
cation (Tables 5 and 6, Fig. 2).

Discussion

The paper assumed that the motor fitness of girls aged 7
to 9 has age-specific features. It was established that the level
of proficiency in exercises, the level of development of coor-
dination abilities, endurance and speed strength are those
indicators that can be used to assess their motor fitness. At-
tention is drawn to the fact that the level of proficiency in
exercises is a key element in the motor fitness of girls, with
age they master more complex gymnastic exercises, but with
an increase in body weight and height, 9-year-old girls have
a statistically significantly lower level of proficiency in more
complex gymnastic exercises than girls aged 7 to 8.

The obtained data complement the results of the stud-
ies by Shevchenko, Khudolii, and Potop (2020), Khudolii,
Golovnin, and Bartik (2020); Ivashchenko and Sirichenko
(2020) on the markers of the motor fitness of elementary
school students as well as the data of the studies by Ha et al.
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Table 6. Classification Results*®

Predicted Group Membership

Girls, age Total
7 8 9

Count 7 25 1 1 27

8 4 36 0 40

.. 9 0 1 34 35

Original

% 7 92.6 3.7 3.7 100.0
8 10.0 90.0 0.0 100.0
9 0.0 2.9 97.1 100.0

a. 93.1% of original grouped cases correctly classified. b. Cross validation is done only for those cases in the analysis. In cross validation, each case is

classified by the functions derived from all cases other than that case

(2017), Da Silva Gasparotto et al. (2020), Ruiz et al., (2011)
on the specific features of school students’ physical fitness
and motivation for physical activity.

The analysis of the discriminant functions indicates
their statistical significance both in the classification of data
and in the determination of the structural features of the
motor fitness of girls aged 7 to 9. The values of the centroids
and the results of the classification of the level of motor fit-
ness of girls aged 7 to 9 indicate that 93.1% of the data were
classified correctly. The obtained data confirm the conclu-
sions by Iermakov et al. (2020), Ivashchenko et al. (2020),
Marchenko et al. (2021) about the high informativity of dis-
criminant functions in determining the specific features of
the motor fitness of school students.

The standardized and structure coefficients of the dis-
criminant function indicate that the level of general endur-
ance, coordination of movements, relative arm strength and
the level of proficiency in gymnastic exercises are important
indicators of the motor fitness of girls aged 7 to 9. The ob-
tained data supplement the results of existing studies on the
effectiveness of using discriminant analysis both for the clas-
sification of school students by their level of motor fitness
(Brusseau & Burns, 2018; Courel-Ibafez et al., 2019; Fri-
dolfsson et al., 2021) and for determining the structural fea-
tures of their fitness (Khudolii et al., 2019; Janjic et al., 2018).

Thus, the discriminant analysis made it possible to de-
termine the specific features of the motor fitness of girls aged
7 to 9. Motor fitness is affected by body height and weight,
and with age, on the one hand, the level of endurance chang-
es, and on the other hand, so does the level of proficiency
in gymnastic exercises, which indicates the need for an in-
tegrated development of motor abilities in girls aged 7 to 9.

Conclusions

The level of proficiency in gymnastic exercises, the level
of development of coordination abilities, endurance and
speed strength are those indicators that can be used to assess
the motor fitness of girls aged 7 to 9. Attention is drawn to
the fact that the level of proficiency in exercises is a key ele-
ment in the motor fitness of girls.

The obtained discriminant functions have statistical sig-
nificance both in the classification of data and in the deter-
mination of the structural features of the motor fitness of
girls aged 7 to 9.

The standardized and structure coefficients of the dis-
criminant function indicate that the most important indica-
tors of the motor fitness of girls aged 7 to 9 are the level of

general endurance, coordination of movements, relative arm
strength and the level of proficiency in gymnastic exercises.
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Wollmer, P.,, Rosengren, B., Karlsson, M. K., & Dencker,

AI/ICKPI/I.MIHAHTHI/IIZ AHAI3: BIKOBI OCOBJINBOCTI
PYXOBOI NIAFOTOBJIEHOCTI AIBYAT 7-9 POKIB

Bnapgucnas prrJIOBlABCD’ Oner XynoniﬁlABCD

'XapkiBcbkuit HallioHa/bHUI Nefarorivamii yHiBepcureT imMeni I.C. CkoBoponn

Pedepar. Crarts: 6 c., 6 Tabn., 2 puc., 34 mxepena.

MeTta KOCHiIKeHHA — BU3HAYUTY BiKOBi 0COGMMBOCTI PYXOBOI Hi/IFOTOBIEHOCTI JiBYaT 7-9 POKiB.

Marepianu i MeTomu. Y focifiKeHHi IPUITHAIN y4acTh: 27 AiBYaT 7 poKiB, 40 giB4ar 8 pokis, 35 giBuaT 9 pokis. [liTu Ta ixHi
Oarpku Oymu iHopMOBaHi Ipo BCi 0COOMMBOCTI JOCTI/KEHHS 1 Jau 3TOAY Ha y4acTh B eKCliepuMeHTi. by BukopucraHi Taki
METOIM NOC/I/IKEHHA AK aHa/li3 HAyKOBOI Ta METOAMYHOI JIiTepaTypu, IEeNarori4Hi ClIOCTEPEXXEHHA, TECTYBaHHA PYXOBOI Iifiro-
TOBJIEHOCTI, IMOBipHICHWII Ii/IXif, 10 OLIIHKY ITPOLIECY HaBYaHHA, METOAY MaTeMaTUIHOI CTaTUCTUKIN.

PesynbraTu. PiBeHb HaB4eHOCTI IiMHACTMYHUX BIIPaB, PiBeHb PO3BUTKY KOOPAMHALIMHNUX 3/{iOHOCTEl!, BUTPUBAIOCTI Ta
MIBU/IKICHOI CH/IM € TUMM TIOKa3HUKaMM AKi MOXKYTb 6YTV BUKOPMCTaHI J/IA OL[iHKY PyXOBOI MiATOTOBIEHOCTI JiBYaT 7-9 POKiB.
3BepTae yBary Toil aKT, j0 piBeHb HABYEHOCTI BIIPAB € K/IIOYOBVM €€MEHTOM B PYXOBIil MiArOTOBIEHOCTI AiBYaT. OTprMaHi
IVMCKPUMIHAHTHI (PYHKIIil MaIOTb CTATUCTUYHY 3HAYYILIICTD AK B Kaacuikanii JaHUX, TaK i y BU3HAYeHHI CTPYKTYPHUX 0COOMN-
BOCTEN pyXOBOI HiITOTOB/IEHOCTI AiBYaT 7-9 pOKiB.

BucnoBku. CraHgapTu3oBaHi i cTpyKTypHi KoedillieHTn AucKpuMiHaHTHOI QYHKIIII BKasyIOTb, 110 HallBaXKIMBUMM OKa3-
HUKaMI y PyXOBiil Ii/JrOTOB/IEHOCTI fiBYaT 7-9 pOKiB € piBeHb 3arajabHOI BUTPUBAIOCTI, KOOpAWHALIL PyXiB, BifHOCHOI C/IM PYK
Ta piBeHb HABYEHOCTi r'IMHAaCTMYHKX BIIPaB.

Knrouosi cmoBa: fiBuara 7-9 pokis, pyxoBa HiirOTOB/IEHICTb, JYMCKPMMiHAHTHUI aHAIi3.
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