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Abstract

The purpose of the study was to determine the place of motor skills in the motor fitness structure of 9-year-old boys.
Materials and methods. The study participants were 48 9-year-old boys. 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: “Rope climbing in two steps”,

» <«
>

three steps”, “One leg swing upward circle”

Results. The level of fitness of the 9-year-old boys is homogeneous by the development of “agility

» <«

coordination”,

»

Rope climbing in

» <«
>

movement

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

vestibular stability, and the level of proficiency in rope climbing.

The most informative indicators that determine the level of 9-year-old boys’ motor fitness are: No. 12 “Rope climbing in
two steps, level of proficiency” (r = 0.960); No. 13 “Rope climbing in three steps, level of proficiency” (r = 0.960); No. 14
“One leg swing upward circle, level of proficiency” (r = 0.875); No. 10 “Maintenance of stable posture - standing on one

leg with closed eyes, s” (r = 0.683).

Conclusions. Based on factor analysis, it was found that the level of proficiency in the exercises determines the
variation of testing results by 24.287%, and the development of motor skills is a priority in the educational process at

primary school.

The level of proficiency in rope climbing shows that the exercises are difficult for 9-year-old boys 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 9-year-old boys’ arm flexors will positively influence

the educational process effectiveness.
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Introduction

Inresearch papers, motor activity is viewed as a necessary
condition for developing cognitive functions and improving
health-related quality of life (Evaristo, Moreira, Lopes, Abreu,
Agostinis-Sobrinho, Oliveira-Santos, Pévoas, Oliveira, San-
tos, & Mota, 2018; Hsieh, Fung, Tsai, Chang, Huang, & Hung,
2018; Kaiser-Jovy, Scheu, & Greier, 2017). The importance of
increasing primary schoolchildren’s motor activity is pointed
out by Krivolapchuk and Chernova (2019), Krivolapchuk,
Chernova, & Gerasimova(2020), Krivolapchuk, Gerasimova,
Myshiakov, & Chicherin (2020).
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A physical education class at school is the main form of
motor activity, which ensures the development of motor skills
and motor abilities (Badicu, 2018; Hiley, Schmid, & Yeadon,
2019; Peng, Li, & Zhu, 2018), as well as the development
of cognitive function during physical education (Sanchez-
Lépez, Cavero-Redondo, Alvarez-Bueno, Ruiz-Hermosa,
Pozuelo-Carrascosa, Diez-Fernandez, Gutierrez-Diaz del
Campo, Pardo-Guijarro, & Martinez-Vizcaino, 2019; Mo-
radi, Damirchi, Narimani, Esmaeilzadeh, Dziembowska,
Azevedo, & Do Prado, 2019).

It was found that the effectiveness of motor skills devel-
opment depends on consistent solving of learning tasks and
rational application of methods aimed at developing motor
abilities and mastering motor tasks (Khudolii, 2019; Ivash-
chenko, 2020; Khudolii, Iermakov, & Bartik, 2020).
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However, further research is needed to determine the
leading role of motor skills development in the primary
school educational environment.

The purpose of the study was to determine the place of
motor skills in the motor fitness structure of 9-year-old boys.

Materials and Methods

Study Participants

The study participants were 48 9-year-old boys. The
children and their parents were informed about all the fea-
tures of the study and gave their consent to participate in the
experiment.

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
(cm)”, No. 4 “Middle- and long-distance running. 300 m run-
ning (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: “Rope climbing in two
steps”, “Rope climbing in three steps”, “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 9-year-old boys’
motor fitness.

The analysis of the coefficients of variation of testing re-
sults showed that the 9-year-old boys’ fitness is homogeneous
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Table 1. The results of testing the 9-year-old boys” motor
fitness (n = 48)

No. Indicator X s A%
1 Height, cm 13588 543 4
2 Body weight, kg 3277 548 1672
3 Standing long jump, cm 13542 1021  7.54
4 300m running, s 100.63 17.32 17.21
5 . .
SO m running from a standing start, 635 44 693
6 Seated forward bend, cm 4.56 3.18 69.74
7 Mixed hang rope pull-ups, times 479 191 39.87
8 Shuttle run 4x9 m, s 1224 67 547
9 .
Combined moverpents of arms, 8.8 90 1087
torso and legs, points
10" Maintenance of stable posture -
standing on one leg with closed 20.83 11.11 53.34
eyes, s
11 - bt i
Walk}ng along st.ra1g1.1t line after 5 8156 6606 81
rotations, deviations in cm
12 b
Rope .chmbmg in two steps, level of 3229 1640 50.79
proficiency
13 b
Rope .chmbmg in three steps, level of 3229 1640 50.79
proficiency
14 ; ;
One leg swing upward circle, level of 5375 17.09 318

proficiency

by the following tests: No. 1 “Height, cm” (4%); No. 8 “Shuttle
run 4x9 m, s” (5.47%); No. 5 “30 m running from a standing
start, s” (6.93%); No. 3 “Standing long jump, cm” (7.54%);
No. 9 “Combined movements of arms, torso and legs, points”
(10.87%); No. 2 “Body weight, kg” (16.72%); No. 4 “300 m
running, s” (17.21%); No. 14 “One leg swing upward circle,
level of proficiency” (31.8%).

The level of the boys’ fitness is inhomogeneous by the re-
sults of tests: No. 6 “Seated forward bend, cm” (69.74); No. 10
“Maintenance of stable posture — standing on one leg with
closed eyes, s” (53.34%); No. 7 “Mixed hang rope pull-ups,
times” (39.87%); No. 11 “Walking along straight line after 5
rotations, deviations in cm” (81%); No. 12 “Rope climbing
in two steps, level of proficiency”; No. 13 “Rope climbing in
three steps, level of proficiency” (50.79%).

The coeflicient of variation in terms of the level of pro-
ficiency in the exercises “Rope climbing in two steps, level
of proficiency” and “Rope climbing in three steps, level of
proficiency” shows that the exercises are difficult to perform.

Thus, the level of fitness of the 9-year-old boys 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 in rope climbing.

Table 2 shows the results of factor analysis. The analysis
identified four factors that explain 66.348% of the variation
of results.

The first factor has a weight of 24.287%. With the factor,
the greatest correlation is in the level of proficiency in exer-
cises: No. 12 “Rope climbing in two steps, level of proficien-
cy” (r=0.969); No. 13 “Rope climbing in three steps, level of
proficiency” (r = 0.969); No.14 “One leg swing upward circle,
level of proficiency” (r = 0.933); No. 7 “Mixed hang rope
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Table 2. The results of factor analysis. Boys aged 9 (n = 48)

No Indicator Component h?
1 2 3 4

1 Height, cm 0.641 0.471
2 Body weight, kg 0.815 0.672
3 Standing long jump, cm -0.605 0.400 0.541
4 300 m running, s 0.631 0.317 0.361 0.664
5 30 m running from a standing start, s 0.594 0.436
6  Seated forward bend, cm 0.632 0.453
7 Mixed hang rope pull-ups, times 0.716 -0.309 0.612
8 Shuttle run 4x9 m, s -0.474 -0.607 0.665
9 Combined movements of arms, torso and legs, points -0.319 0.631 0.344 0.631
10  Maintenance of stable posture — standing on one leg with closed eyes, s 0.695 -0.398 0.683
11 Walking along straight line after 5 rotations, deviations in cm -0.626 0.460 0.667
12 Rope climbing in two steps, level of proficiency 0.969 0.960
13 Rope climbing in three steps, level of proficiency 0.969 0.960
14  One leg swing upward circle, level of proficiency 0.933 0.875

% 24.287 18.219 12.269 11.572 66.348
pull-ups, times” (r = 0.716). The factor is called the level of
proficiency in gymnastic exercises. ey e

The second factor has a weight of 18.219%. With the 1 anooons
factor, the greatest correlation is in: No. 1 “Height, cm” ) g
(r = 0.641); No. 2 “Body weight, kg” (r = 0.815); No. 3 “Stan- ]
ding long jump, cm” (r = -0.605); No. 4 “300 m running, s” g .
(r=0.631). The factor is called physical development. g vanoonos e vm\z&oﬂ;:‘z:;o;o“
The third factor has a weight of 12.269%. With the factor, g, *° aabooos

the greatest correlation is in: No. 9 “Combined movements & vAR00005 vARI0007
of arms, torso and legs, points” (r = 0.631); No. 10 “Main- ©
tenance of stable posture — standing on one leg with closed 7 vAjonoos
eyes, s” (r = 0.695); No. 11 “Walking along straight line after
5 rotations, deviations in cm” (r = -0.626). The factor is called
movement coordination and vestibular stability. ] . . . .

The fourth factor has a weight of 11.572%. With the fac-
tor, the greatest correlation is in: No. 6 “Seated forward bend,
cm” (r = 0.632); No. 8 “Shuttle run 4x9 m, s” (r = -0.607). The
factor is called general movement coordination.

The analysis of similarities made it possible to identify
the most informative indicators that determine the level of
motor fitness of the 9-year-old boys:

o No. 12 “Rope climbing in two steps, level of proficiency”

(r =10.960);

« No. 13 “Rope climbing in three steps, level of proficien-
cy” (r=0.960);
o No. 14 “One leg swing upward circle, level of proficiency”

(r=10.875);

o No. 10 “Maintenance of stable posture — standing on one

leg with closed eyes, s” (r = 0.683).

The graphic representation of a two-factor model of test-
ing results shows that the analysis identifies two sets of data
with high correlation coeflicients. The first set includes tests
No. 12, 13, 14, and 7, which characterize the level of pro-
ficiency in gymnastic exercises and relative arm strength;
the second - tests No. 2, 1, 4, 5, and 3, which characterize
physical development and the level of development of speed
strength, agility, and endurance (see Fig. 1).

Thus, the 9-year-old boys’ motor fitness is determined,
on the one hand, by the level of development of arm strength
and the level of proficiency in gymnastic exercises; on the
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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 - “Rope
climbing in two steps, level of proficiency”, 13 - “Rope climbing in
three steps, level of proficiency”, 14 - “One leg swing upward circle,
level of proficiency”.

other hand, by physical development and the level of devel-
opment of speed strength, agility, and endurance.

Discussion

The paper assumed that motor skills occupy a leading place
in the structure of motor fitness of 9-year-old boys. So, the level
of proficiency in exercises determines the variation of testing
results by 24.287%. 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.
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The analysis of the coeflicients of variation points to het-
erochrony in the development of the 9-year-old boys” motor
abilities. The level of proficiency in rope climbing indicates
that the exercises are difficult for 9-year-old boys to perform.
Based on the data analysis, it can be argued that the compre-
hensive development of motor abilities ensures the formation
of motor skills, and the improvement of the level of develop-
ment of 9-year-old boys” arm flexors will positively influence
the educational process effectiveness.

The obtained results supplement the data on the relation-
ship between the level of proficiency in gymnastic exercises
and the level of development of strength and movement co-
ordination (Ivashchenko, Berezhna, & Cieslicka, 2020; Ivash-
chenko, & Sirichenko, 2020). As with 7-year-old boys, there is
considerable variation in the results of test No. 7 “Mixed hang
rope pull-ups, times” (Ivashchenko, Berezhna, & Cieslicka,
2020).

The results of factor analysis confirm the integrity of the
process of motor skills formation and motor abilities devel-
opment in children (Khudolii, Ivashchenko, & Chernenko,
2015; Ivashchenko, Iermakov, Khudolii, 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; Grofhk, Mitas, Jakubec, Svozil, & Fromel, 2020), and
exercise modes (Ivashchenko, & Cieslicka, 2017; CieSlicka, &
Ivashchenko, 2017; Marchenko, & Kovalenko, 2020).

Thus, the 9-year-old boys’ motor fitness is determined,
on the one hand, by the level of development of arm strength
and the level of proficiency in gymnastic exercises; on the
other hand, by physical development and the level of devel-
opment of speed strength, agility, and endurance.

Conclusions

Based on factor analysis, it was found that the level of
proficiency in the exercises determines the variation of test-
ing results by 24.287%, and the development of motor skills is
a priority in the educational process at primary school.

The level of proficiency in rope climbing shows that the
exercises are difficult for 9-year-old boys to perform. Based
on the data analysis, it can be argued that the comprehensive
development of motor abilities ensures the formation of mo-
tor skills, and the improvement of the level of development
of 9-year-old boys” arm flexors will positively influence the
educational process effectiveness.
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PYXOBI HABUYKU: CTPYKTYPA PYXOBOI NIATOTOBJIEHOCTI

XJTOM4YUKIB 9 POKIB

Omutpo IeTpos?**°P, Oner Xymoniit'4*“°, Mupocmasa Ilucninmnpka

3ABCD

'XapkiBcbkmit HaljioHa/IbHNI efarorivamit yHiBepcutet iMeHi I. C. CkoBopoan
*Mepyanuii koneriym: buprom, Kysascbko-ITomopcbke BOEBOCTBO

ABTOpPCHKMIT BKTAJ;: A — Au3aits gocnipkenHs; B — 36ip ganux; C - crarananis; D — migroroska pykormucy; E — 36ip komtis

Pedepar. Crarbst: 6 ., 2 Tab., 1 puc., 26 mxeperna.

Merta goCHily)KeHHs — BU3HAYUTI Miclle PyXOBUX HaBU-
YOK y CTPYKTYPi PyXOBOI IIiITOTOB/IEHOCTI XJIOIYMKIB 9 POKiB.

Marepianu i MeTOmI.Y JOCTIIPKEHH] IPUITHAIN Y9acTh
48 xmormuumkiB 9 pokiB. [litu Ta ixni 6aTbky 6ynu inpopmoBa-
Hi Tpo BCi 0cOOMMBOCTI JOCIII/KEHHS i Ja/Iu 3TOLY Ha y4acTb
B €KCIIEPUMEHTI. Y HOCIiIpKeHHI BUKOPUCTaHi TaKi MeTogu
TDOCIJPKEHHA K aHaJli3 HayKOBOI Ta METOAMYHOI j1iTepa-
TypH, NeJJaroriuyHi crocTepeXXeHHsA, TeCTYBaHHA PYXOBOi
MiATOTOB/IEHOCTI, IMOBIPHICHUII MiJXi/l KO OLiHKM IIPOLECy
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HaBYaHH:A, METOIM MaTeMAaTMYHOI CTaTUCTUKU. B excrepu-
MEHTi KOHTPOJIIOBAaBCs piBeHb HAaBYEHOCTi TaKMM BIIpaBaM:
Ma3iHHA II0 KaHATy y 2 NPUIIOMU, JA3iHHA IO KaHATy y 3
IIpUItOMY, ITiJIOM IIEPEBOPOTOM B YIIOp MaXOM OJHI€I0.
PesynmbraTn. 3a piBHEM MiATOTOBIEHOCTI XJTOMYUKK 9
POKiB € OJHOPiTHVMM 33 POSBUTKOM «IIPYJKOCTi», «<KOOPJM-
Halii pyXiB», «IIBUJKICHOI CM/IM» Ta «BUTPUBAJIOCTi», HEO-
JHOPIZHUMU — 32 POSBUTKOM I'HYYKOCTI, CU/IM PYK 1 BeCTu-
OyIAPHOI CTIMKOCTI, piBHeM HaBYEHOCT] /Ia3iHHA 110 KaHaTYy.
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Hait6inbur inhopMaTMBHNMY TIOKa3HUKAMY, sIKi BU3HA-
4YalOTh PiBEHb PYXOBOI Mi/IFOTOB/IEHOCTI JIiBYaTOK 9 POKIB €:
No 12 «JIa3iHHA 10 KaHATy y 2 IpUiiOMY, PiB€Hb HaBYEHOC-
Ti» (r = 0,960); No 13 «Jlasinnasg 1o xaHaty y 3 npuitomu, pi-
BeHb HaB4eHOCTI» (7 = 0,960); No 14 «Ilinitom nepeBopoToM
B YIIOp MaxoM OZHi€I0, piBeHb HaB4eHOCTi» (r=0,875); No 10
«Yac 36epesxeHHsI CTIIKOrO MOJIOKEeHHsI — CTiliKa Ha OfHiil
HO3i 3 3aKpUTUMU 04MMa, o» (r = 0.683).

BucnoBku. Ha ocHoBi pakTopHOro anamisy BCTaHOB-
JIEHO, 110 PiBE€Hb HABYEHOCTI BIIpaBaM Ha 24.287% BU3Ha4ae
Bapiallifo pe3y/nbTaTiB TeCTyBaHHs, a QOPMYBaHHSA PyXOBUX

HaBMYOK Ma€ IPIiOPiTE€T B OCBITHHOMY IIPOLIECI Y MOJIOJ LI
LIKOJIi.

PiBeHb HaBYEHOCTI Ma3iHHIO IO KAaHATY CBiYUTb IIPO
Te, 0 BIPABM € MAJIOLOCTYIIHUMM JIS1 X/IOIYMKIB 9 POKiB.
Ha ocHOBi aHami3y JaHMX MOXKHA CTBEPIPKYBaTH, 1[0 KOMII-
JIEKCHMIT PO3BUTOK PYXOBUX 37i0HOCTell 3abe3neuye pop-
MyBaHHs PyXOBMX HaBYOK, a MiJiBUIIEHHA PiBHA PO3BUTKY
CJIV 3TMIHAYIB PYK y XJIONILIB 9 POKiB I03BONMNTD MO3UTUBHO
BIUIMBATK Ha e(DeKTUBHICTb HABYaTIbHOTO IIPOLECY.

KnrouoBi croBa: xmonmumku 9 pokiBs, pyXoBi HaBUYKH,
PYX0Bi 34i6HOCTI, PaKTOPHMIT aHATI3.
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