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Abstract

The purpose of the study was to determine the priority of motor skills in the motor fitness structure of 8-year-old

girls.

Materials and methods. The study participants were 40 8-year-old girls. 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 the following
research methods: analysis of scientific and methodological literature, pedagogical observations, testing of motor

fitness, probabilistic approach to assessing the learning process, methods of mathematical statistics. In the experiment,
the study controlled the level of proficiency in the following exercises: “Shoulder stand”, “Bridge from supine position”,

“One leg swing upward circle”

»

Results. The level of fitness of the 8-year-old girls is homogeneous by the development of “agility”, “movement

» <«

coordination”, “speed strength”, and “endurance”; inhomogeneous - by the development of flexibility, arm strength,

vestibular stability, and the level of proficiency.

The most informative indicators that determine the level of the 8-year-old girls’ motor fitness are: No. 14 “One leg
swing upward circle, level of proficiency” (r = 0.890); No. 7 “Mixed hang rope pull-ups, times” (r = 0.889); No. 13
“Bridge from supine position, level of proficiency” (r = 0.842).
Conclusions. Based on factor analysis, it was found that the level of proficiency in exercises influences the variation of
testing results, and the development of motor skills is a priority in the educational process at primary school.

The level of proficiency in the exercises “Shoulder stand” and “One leg swing upward circle” shows that the exercises
are difficult for 8-year-old girls to perform. Based on the data analysis, it can be argued that the comprehensive
development of motor abilities ensures the formation of motor skills, and the improvement of the level of development
of 8-year-old girls’ arm flexors and vestibular stability will positively influence the educational process effectiveness.
Keywords: 8-year-old girls, motor skills, motor abilities, factor analysis.

Introduction

The studies by Krutsevych (2012), Krutsevych, Napadii,
and Trachuk (2014) elaborated on the concept of improving
secondary school physical education programs and perio-
dizing schoolchildren’s physical training in the educational
process.

Particular attention is paid to the physical education of
primary schoolchildren (Krivolapchuk & Chernova, 2019;
Ivashchenko, 2020; Khudolii, Iermakov, & Bartik, 2020).
Studies considered the issues of children’s age-related de-
velopment (Krivolapchuk, Chernova, & Gerasimova, 2020);
Krivolapchuk, Gerasimova, Myshiakov, & Chicherin, 2020),
learning process (Khudolii, Ivashchenko, & Chernenko, 2013;
Khudolii, & Chernenko, 2013), motor abilities development
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(Chernenko, 2009; Titarenko, 2010; Khudolii & Titarenko,
2012).

However, further research is needed to determine the
priority of motor skills development in the primary school
educational environment.

The purpose of the study was to determine the priority of
motor skills in the motor fitness structure of 8-year-old girls.

Materials and Methods

Study Participants

The study participants were 40 8-year-old girls. The
children and their parents were informed about all the fea-
tures of the study and gave their consent to participate in the
experiment.
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Organization of the Study

The study used the following research methods: analysis
of scientific and methodological literature, pedagogical ob-
servations, testing of motor fitness, probabilistic approach
to assessing the learning process, methods of mathematical
statistics.

The study recorded the indicators of height (cm), body
weight (kg), and the results in tests No. 3 “Standing long
jump, cmy’, No. 4 “Middle- and long-distance running. 300
m running, s, No. 5 “30 m sprint running from a standing
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 “Maintenance of stable posture - standing on one leg with
closed eyes, s, No. 11 “Walking along straight line after 5
rotations, deviations in cm”

The study recorded the primary schoolchildren’s level of
proficiency in gymnastic exercises. The coefficient was deter-
mined by the formula: p = (m/n)x100, where p is the level
of proficiency, 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: “Shoulder stand”,
“Bridge from supine position”, “One leg swing upward circle”.

Statistical Analysis

The study materials were processed using the IBM SPSS
20 statistical analysis software. Factor analysis was performed.
In the factor analysis, the study used the model of principal
components with the rotation method: Varimax with Kaiser
Normalization.

The study protocol was approved by the Ethical 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

Table 1 shows the results of testing the 8-year-old girls’
motor fitness.

The analysis of the coefficients of variation of testing re-
sults showed that the 8-year-old girls’ fitness is homogene-
ous by the following tests: No. 1 “Height, cm” (3.86%); No.
8 “Shuttle run 4x9 m, s” (4.76%); No. 5 “30 m running from
a standing start, s” (6.36%); No. 9 “Combined movements of
arms, torso and legs, points” (7.87%); No. 4 “300 m running,
s” (11.08%); No. 3 “Standing long jump, cm” (11.51%); No.
2 “Body weight, kg” (16.71%); No. 13 “Bridge from supine
position, level of proficiency” (25.67%).

The level of the girls’ fitness is inhomogeneous by the re-
sults of tests: No. 6 “Seated forward bend, cm” (55.42%); No.
10 “Maintenance of stable posture — standing on one leg with
closed eyes, s” (71.57%); No. 7 “Mixed hang rope pull-ups,
times” (61.54%); No. 11 “Walking along straight line after
5 rotations, deviations in cm” (89.25%); No. 12 “Shoulder
stand, level of proficiency” (41.29%); No. 14 “One leg swing
upward circle, level of proficiency” (80.89%).

The coefficient of variation in terms of the level of profi-
ciency in the exercises “Shoulder stand, level of proficiency”
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Table 1. The results of testing the 8-year-old girls’ motor
fitness (n = 40)

No. Indicator X S V, %

1 Height, cm 127.1 4.9 3.86

2 B()dy weight, kg 26.93 4.5 16.71

3 Standing long jump, cm 116.4 134 11.51

4 300 m running, s 130.02 144 11.08

5 30 m running from a standing 6.6 042 636
start, s

6  Seated forward bend, cm 8.3 4.6 55.42

7 Mixed hang rope pull-ups, times 2.6 1.6 61.54

8  Shuttle run 4x9 m, s 12.6 0.6 4.76

9  Combined movements of arms, 8.9 0.7 7.87
torso and legs, points

10 Maintenance of stable posture - 204 146 7157
standing on one leg with closed
eyes, s

11 Walking along straight line after 5 96.7 863  89.25
rotations, deviations in cm

12 Shoulder stand, level of proficiency ~ 49.0  20.23  41.29

13 Bridge from supine position, 61.0 15.66 25.67
level of proficiency

14 One leg swing upward circle, 325 2629 80.89

level of proficiency

and “One leg swing upward circle, level of proficiency” shows
that the exercises are difficult to perform.

Thus, the level of fitness of the 8-year-old girls is homo-
geneous by the development of “agility”, “movement coordi-
nation”, “speed strength”, and “endurance”; inhomogeneous
- by the development of flexibility, arm strength, vestibular
stability, and the level of proficiency.

Table 2 shows the results of factor analysis. The analysis
identified five factors that explain 74.253% of the variation
of results.

The first factor has a weight of 16.411%. With the factor,
the greatest correlation is in the level of proficiency in exer-
cise No. 14 “One leg swing upward circle, level of proficiency”
(r=10.640); tests No. 7 “Mixed hang rope pull-ups, times” (r=
0.721); No. 3 “Standing long jump, cm” (r = 0.716). The factor
is called the level of proficiency in gymnastic exercises that
require a complex demonstration of strength.

The second factor has a weight of 15.359%. With the factor,
the greatest correlation is in: No. 12 “Shoulder stand, level of pro-
ficiency” (r = -0.733); No. 11 “Walking along straight line after 5
rotations, deviations in cm” (r = 0.811). The factor is bipolar, on
the one hand, the lower the level of proficiency, the greater the
influence of the factor; on the other - reducing the error in ves-
tibular stability reduces the influence of the factor, which points
to the influence of vestibular stability on the level of proficiency
in acrobatic exercises. The factor is called vestibular stability.

The third factor has a weight of 15.252%. With the factor,
the greatest correlation is in: No. 1 “Height, cm” (r = 0.581);
No. 2 “Body weight, kg” (r = 0.609); No. 4 “300 m running, s
(r = 0.630). The factor is called physical development.

The fourth factor has a weight of 14.694%. With the fac-
tor, the greatest correlation is in: No. 7 “Mixed hang rope
pull-ups, times” (r = 0.566); No.14 “One leg swing upward
circle, level of proficiency” (r = 0.510). The factor is called
strength fitness.

The fifth factor has a weight of 12.537%. With the factor,
the greatest correlation is in test: No. 10 “Maintenance of
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Table 2. The results of factor analysis. Girls aged 8 (n = 40)

No. Indicator 1 2 Com[;onent 2 3 h?
1 Height, cm -0.445 0.581 0.393 0.805
2 Body weight, kg -0.587 0.609 0.774
3 Standing long jump, cm 0.716 0.660
4 300 m running, s 0.359 0.630 0.406 0.780
5 30 m running from a standing start, s 0.415  -0.493 0.454 0.722
6 Seated forward bend, cm 0.534 0.380 0.458 -0.435 0.834
7 Mixed hang rope pull-ups, times 0.721 0.566 0.889
8 Shuttle run 4x9 m, s -0.598 0.315 0.331 0.604
9 Combined movements of arms, torso and legs, points -0.627 0.513
10  Maintenance of stable posture - standing on one leg with closed eyes, s -0.399 -0.368  -0.538 0.601
11 Walking along straight line after 5 rotations, deviations in cm 0.811 0.720
12 Shoulder stand, level of proficiency -0.733 0.464 0.762
13 Bridge from supine position, level of proficiency 0.496 0.546 0.362 -0.372 0.842
14 One leg swing upward circle, level of proficiency 0.640  -0.327 0.510 0.331 0.890
% 16.411  15.359  15.252  14.694  12.537  74.253

stable posture — standing on one leg with closed eyes, s” (r = Lo
-0.538). The factor is called vestibular stability. e

The analysis of similarities made it possible to identify vaR00013
the most informative indicators that determine the level of %] e VAR00008
motor fitness of the 8-year-old girls: g VARO0008 -

No.14 “One leg swing upward circle, level of proficiency” &; y A —
(r = 0'890); E“ VAR00001 VAR00009 SAROODOB

No. 7 “Mixed hang rope pull-ups, times” (r = 0.889); S ° e vaRo014

No. 13 “Bridge from supine position, level of proficiency” s 2
(I' = 0842) . VARD0012

The graphic representation of a two-factor model of test- °
ing results shows that the analysis identifies two sets of data i
with high correlation coeflicients. The first set includes tests - - - .

No. 14, 3, and 7, which characterize the level of proficiency
in gymnastic exercises, speed and relative strength; the sec-
ond one includes tests No. 11, 12, and 13, which characterize
vestibular stability and the level of proficiency in gymnastic
exercises (see Fig. 1).

Thus, the 8-year-old girls’ motor fitness is determined,
on the one hand, by the level of development of arm strength
and the level of proficiency in strength gymnastic exercises;
on the other hand, by vestibular stability and the level of pro-
ficiency in acrobatic exercises.

Discussion

The paper assumed that motor skills occupy a leading
place in the motor fitness structure of 8-year-old girls. So, the
level of proficiency in exercises determines the variation of
testing results by 16.411%. Thus, the study’s findings make it
possible to accept the research hypothesis on the leading role
of motor skills development in physical education classes at
primary school.

The analysis of the coeflicients of variation points to het-
erochrony in the development of the 8-year-old girls’ motor
abilities. The level of proficiency in exercises No. 12 and 14
indicates that the exercises are difficult for 8-year-old girls to
perform. Based on the data analysis, it can be argued that the
comprehensive development of motor abilities ensures the
formation of motor skills, and the improvement of the level
of development of 8-year-old girls’ arm flexors and vestibu-
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-0,5 0,0 0,5

Component 1
Fig. 1. The graphic representation of a two-factor model of testing
results: 1 — height (cm), 2 — body weight (kg), 3 - “Standing long
jump (cm)”, 4 - “Middle- and long-distance running. 300 m
running (s)”, 5 - “30 m sprint running from a standing start (s)”,
6 — “Seated forward bend (cm)”, 7 - “Mixed hang rope pull-ups
(times)”, 8 — “Shuttle run 4x9 m (s)”, 9 — “Combined movements of
arms, torso and legs (points)”, 10 - “Maintenance of stable posture
- standing on one leg with closed eyes (s)”, 11 - “Walking along
straight line after 5 rotations (deviations in cm)”, 12 - “Shoulder
stand, level of proficiency”, 13 - “Bridge from supine position,
level of proficiency”, 14 — “One leg swing upward circle, level of
proficiency”

lar stability will positively influence the educational process
effectiveness.

The obtained results supplement the data on the rela-
tionship between the level of proficiency in gymnastic exer-
cises and the level of development of strength and vestibular
stability (Ivashchenko, Berezhna, & Cieslicka, 2020; Ivash-
chenko & Sirichenko, 2020). As with 7-year-old girls, there is
considerable variation in the development of flexibility, arm
strength, and vestibular stability. Similarly, based on factor
analysis, it was found that the level of proficiency in exercises
affects the variation of testing results, and the development
of motor skills is a priority in the educational process at pri-
mary school; the development of vestibular stability ensures
the formation of motor skills, and the level of general physi-
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cal fitness is the reserve in training 7-year-old girls that will
improve the educational process effectiveness (Ivashchenko
& Sirichenko, 2020).

The results of factor analysis confirm the integrity of the
process of motor skills formation and motor abilities devel-
opment in children, give the opportunity to determine the
direction of motor abilities development (Khudolii, Ivash-
chenko, & Chernenko, 2015; Ivashchenko, Iermakov, Khu-
dolii, Cretu, & Potop, 2017).

The results of the study highlight the need to develop a
teaching technique which would include the development
of motor abilities and series of learning tasks (Ivashchenko,
Khudolii, Iermakov, Chernenko, & Holovko, 2015), organi-
zation of a series of classes (Hellin, Garcia-Jimenez, & Gar-
cia-Pellicer, 2019a; Hellin, Garcia-Jimenez, & Garcia-Pellicer,
2019b; Grofhik, Mitas, Jakubec, Svozil, & Fromel, 2020), and
modes of alternating exercises and rest intervals (Ivashchen-
ko & Cieslicka, 2017; Cieslicka & Ivashchenko, 2017; March-
enko & Kovalenko, 2020).

Thus, the 8-year-old girls’ motor fitness is determined,
on the one hand, by the level of development of arm strength
and the level of proficiency in strength gymnastic exercises;
on the other hand, by vestibular stability and the level of pro-
ficiency in acrobatic exercises.

Conclusions

Based on factor analysis, it was found that the level of
proficiency in exercises influences the variation of testing
results, and the development of motor skills is a priority in
the educational process at primary school.

The level of proficiency in the exercises “Shoulder stand”
and “One leg swing upward circle” shows that the exercises
are difficult for 8-year-old girls to perform. Based on the data
analysis, it can be argued that the comprehensive develop-
ment of motor abilities ensures the formation of motor skills,
and the improvement of the level of development of 8-year-
old girls’ arm flexors and vestibular stability will positively
influence the educational process effectiveness.
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PYXOBI HABUYKW Y CTPYKTYPI ®I3UYHOI
MIArOTOBJIEHOCTI AIBYATOK 8 POKIB

Taicis IlleBuenko'45°P, Oner Xymoniit'**°°, Brapgimip IloTom**5<P

'XapkiBcbkuil HallioHa/IbHMIL Tefaroriunmit yHiBepcutet iMeHi I. C. CkoBoponn

*Exonoriunuii yHiBepcutet byxapecra

ABTOpCHKNMII BK/IAJ;: A — Iu3aiiH gocmimpkeHHs; B — 36ip ganux; C - crataHanis; D - migroroska pykomucy; E — 36ip kowris

Pedepar. Crarps: 6 c., 2 Tabm1., 2 puc., 23 mxeperna.

Merta gocnimKeHHA — BUSHAYUTY IPiIOPUTET PyXOBUX Ha-
BMYOK y CTPYKTYPi PyXOBOI IiITOTOB/IEHOCTI IiBYaTOK 8 POKiB.

Marepiamm i meTogu. Y HOCIiIPKEHHI IPUIHAIY y4acTb
40 piBuarox 8 pokis. Jlitu ta ixui 6arpku Oymu indpopmoBaHi
Ipo Bci 0COOMMBOCTI JOCTIIKEHH 1 Ja/ 3TOAY Ha y4acTb B
€KCIIepUMEHTI. Y JOCTi/I)KeHHi BUKOPUCTAaHI TaKi MeTOAM JOCTTi-
IPKEHHA K aHaJjli3 HayKOBOI Ta METOAMYHOI iTepaTypH, nefa-
TOTi4Hi CIIOCTEPE)KEHH, TeCTYBaHHA PYX0BOi IiITOTOB/IEHOCTI,
VIMOBipHICHMII MifXif O OLiHKM IPOILIECY HABYAHHSA, METOAN
MaTeMaTUYHOI CTaTUCTUKN. B eKcrepMMeHTi KOHTPO/IIOBaBCA
piBEHb HaBYEHOCTi TAaKMM BIIpaBaM: CTiliKa Ha JIONaTKaX, MiCT
i3 TOJIOKEHHA JIeXKauM, MifIiioM 11epeBOPOTOM B yIIOP MaXxoOM
OJHIi€I0.

Pesynprarn. 3a piBHEM MiJJrOTOB/IEHOCTI JjiB4aTKa 8 pOKiB
€ O[THOPiTHMMMU 32 PO3BUTKOM «IIPYJKOCTi», «<KOOPAMHAILI py-
XiB», «IIBUJKICHOI CM/IN» Ta «BUTPUBAJIOCTi», HEOTHOPITHNMM
— 32 PO3BUTKOM THYYKOCTi, CUJIU PYK i BeCTUOYIAPHOI CTilIKOC-
Ti, piBHEM HaBYEHOCTI.

Haii6inpu iHpopMaTUBHMMN [OKa3HUKaMMU, 5IKi BU3HA-
4YalOTh PiBEHb PYXOBOI IMiTOTOBJIEHOCTI MiBYAaTOK 8 POKIB €:
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No 14 «IligiioM nepeBOpOTOM B YIIOp MaXxOM OJjHI€I0, piBeHb
HaB4yeHOCTi» (r = 0.890); No 7 «3rnHaHHA 71 pO3TMHAHHA PYK Y
3MilllaHOMY BICi Ha KaHaTi, pasu» (r = 0.889); No 13 «Micr i3
TIOJIO>KEHHs JIeXKauyl, piBeHb HaBYeHOCTi» (r = 0.842).

BucHosku. Ha ocHOBi dakTOpHOr0 aHasIisy BCTaHOBJ/IEHO,
110 piBeHb HABYEHOCTi BIIPaBaM BII/IMBAE Ha Bapiallilo pe3yib-
TaTiB TeCTyBaHHs, a GOPMYBaHH:A PYyXOBMX HaBUYOK Ma€ IIpio-
piTeT B OCBITHbOMY ITPOLIEC] Y MOJIOALIII MIKOJII.

PiBenb HaBueHOCTI BIipaB «CrTilika Ha nomarkax» i «Ilig-
JIOM IIepEBOPOTOM B YIIOP MaXOM OfIHI€I0» CBilYUTD IIPO Te, IO
BIIPaBM € MAJIOIOCTYIIHUMM i JiiBuaTok 8 pokis. Ha ocHoBi
aHaJi3y laHMX MOXKHA CTBEp/IKYBaTH, 110 KOMIITIEKCHUI pO3-
BUTOK PYXOBHUX 3[ji0HOCTeIT 3a6e31edye (OPMYBaHHS PyXOBUX
HaBYOK, a MiJBUIEHHA PiBHA PO3BUTKY CUIM 3TMHAYIiB PYK i
BeCTM6yJ1;1pH0'1' CTIifIKOCTi y HiBYaTOK 8 POKiB JO3BOIUTH II0-
3UTUBHO BIUIMBATH Ha e(peKTUBHICTb HABYaIbHOTO IPOLECY.

Knioyosi cmoBa: fiByaTka 8 pokiB, pyxoBi HABUYKM, PyXO-
Bi 31i6HOCTI, (hakTOpHMIT aHai3.
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