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Abstract

The purpose of the study is to determine the peculiarities of strength effort assessment in girls aged 11-13.
Materials and methods. The study participants were girls aged 11 (n=25), 12 (n=27), 13 (n=18). The chil-
dren and their parents were fully informed about all the features of the study and agreed to participate in
the experiment. The paper used methods of scientific literature analysis, testing, methods of mathematical
statistics. To determine the peculiarities of strength effort assessment, the study used a t-test for paired ob-

servations and a t-test for independent samples.

Results. The girls aged 11-13 demonstrate the best assessment of effort reproduction at 2/3 of maximum
strength. There is no statistically significant age-related dynamics in strength effort assessment in girls aged
11-13. The correlation between the effort reproductions at 1/3, 1/2 and 2/3 of maximum strength is not

statistically significant.

Conclusions. In the process of physical education of girls aged 11-13, special attention should be paid to
the development of motor control ability as the component of coordination training of schoolchildren.
Keywords: movement coordination, strength effort, motor control, girls aged 11-13.

Introduction

The research papers by Khudolii and
Marchenko (2007), Ivashchenko (2016) focused on the
development of motor abilities in schoolchildren. The
regularities of coordination abilities development were
described in the papers by Farfel (2011), Ilin (2003), Li-
akh (2000). Movement coordination is one of the basic
abilities that can be developed in school age (Balsevich,
2000; Serhiienko, Chekmarova & Khadzhynov, 2012;
Ivashchenko, 2016).

Researchers found that the level of coordination
abilities development influences the effectiveness of
teaching motor actions (Khudolii, 2008; Ivashchenko,
Khudolii, Iermakov, Lochbaum, Cieslicka, Zukow,
Nosko & Yermakova, 2017).

The research findings obtained by Lopatiev, Ivash-
chenko, Khudolii, Pjanylo, Chernenko and Yermakova
(2017), Ivashchenko, Khudolii, Iermakov and Prykhod-
ko (2018) reveal the multifactorial structure of motor
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abilities development in schoolchildren. In the struc-
ture of movement coordination, motor control ability
plays a key role (Ilin, 2003; Khudolii & Ivashchenko,
2014; Ivashchenko, 2016). Muscular strength is the
basis for demonstrating schoolchildren’s motor abili-
ties, and the ability to assess muscular effort is key to
evaluating the spatial and temporal characteristics of
movement (Serhiienko, Chekmarova & Khadzhynov,
2012; Ivashchenko, 2016). Farfel (2011) paid particular
attention to the peculiarities of evaluating the spatial,
temporal and strength characteristics of movement.

The planning of coordination abilities development
requires the availability of informative pedagogic con-
trol indicators (Krutsevych, Vorobiov & Bezverkhnia,
2011; Bodnar & Andres, 2016; Ivashchenko & Kapkan,
2016) and knowledge of their development peculiarities
(Liakh, 2000; Khudolii, 2008; Ivashchenko, 2016).

The analysis of scientific literature suggests the need
for further research on the peculiarities of strength ef-
fort assessment.

The purpose of the study is to determine the peculi-
arities of strength effort assessment in girls aged 11-13.
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Materials and methods

Study participants. The study participants were girls
aged 11 (n=25), 12 (n=27), 13 (n=18). The children and
their parents were fully informed about all the features
of the study and agreed to participate in the experiment.

Study organization. The paper used methods of
scientific literature analysis, testing, methods of math-
ematical statistics.

Testing procedure. Strength effort assessment.
Equipment: dynamometer, calculator. Testing: the right
hand maximum strength was measured for each par-
ticipant. After that, they were asked to perform the fol-
lowing effort that equals to:

1/3 of maximum strength;

1/2 of maximum strength;

2/3 of maximum strength.

The result in kg was recorded in the protocol. The
error of the produced effort was calculated in percent-
age. To determine the maximum effort, the testees made
two attempts. The best result was recorded. The dosed
effort was performed once.

Statistical analysis. To determine the peculiarities
of strength effort assessment, the study used a t-test

for paired observations and a t-test for independent
samples.

Results

Table 1 shows the results of the analysis of age-re-
lated dynamics of strength effort assessment in the girls
aged 11-13. There is no statistically significant dynam-
ics in strength effort assessment in the girls aged 11-13.

Tables 2-4 show the results of the comparison of
error when assessing different efforts. The girls aged
11 demonstrate the best assessment of effort at 2/3 of
maximum strength. The worst one - the effort at 1/3
of maximum strength (p=0.001). There is a statistically
significant correlation between the assessments of ef-
forts at 1/3 and 2/3 of maximum strength (p=0.035).

The girls aged 12 demonstrate the best assessment
of effort at 2/3 of maximum strength, the worst one -
the effort at 1/3 of maximum strength (p=0.001). There
is no statistically significant correlation between the as-
sessments of different efforts (p>0.05).

The girls aged 13 demonstrate the best assessment
of effort at 2/3 of maximum strength, the worst one —
the effort at 1/3 of maximum strength (p=0.001). There

Table 1. Results of the analysis of age-related dynamics of strength effort assessment in the girls aged 11-13.

Test Age N Mean Std. Deviation T P

11 25 29.48 8.28 .638 .526

Hand maximum strength 12 27 28.07 7.60 S71H* 571

13 18 28.00 8.53 031+ 976

11 25 34.63 16.07 272 .787

Effort at 1/3 of hand maximum 12 27 3361 1070 887 380
strength, %

13 18 30.44 14.12 856 .397

11 25 21.19 8.39 -.165 .869

Effort at 1/2 of hand maximum 12 27 2162 10.30 7] 475
strength, %

13 18 23.44 12.06 -.540¢* 592

11 25 15.55 8.15 .106 916

Effort at 2/3 of hand maximum 12 27 15.32 7 44 o7 21
strength, %

13 18 16.19 10.49 -.328%¢% .745

*11-12 years; **11-13 years; ***12-13 years

Table 2. Results of the analysis of peculiarities of strength effort assessment in the girls aged 11 (n=25)

Test Mean Std. Error Difference T P

Mean
Effort at 1/3 of hand maximum strength, % 34.63 3.21

Pair 1 13.44 3.346 .003
Effort at 1/2 of hand maximum strength, % 21.18 1.68
Effort at 1/3 of hand maximum strength, % 34.63 3.21

Pair 2 19.08 6.524 .000
Effort at 2/3 of hand maximum strength, % 15.55 1.63
Effort at 1/2 of hand maximum strength, % 21.19 1.68

Pair 3 5.64 2.199 .038
Effort at 2/3 of hand maximum strength, % 15.55 1.63
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Table 3. Results of the analysis of peculiarities of strength effort assessment in the girls aged 12 (n=27)

Std. Error

Test Mean Difference T P
Mean
Effort at 1/3 of hand maximum strength, % 33.61 2.06
Pair 1 11.98 4.088 .000
Effort at 1/2 of hand maximum strength, % 21.62 1.98
Effort at 1/3 of hand maximum strength, % 33.61 2.06
Pair 2 18.28 6.738 .000
Effort at 2/3 of hand maximum strength, % 15.32 1.43
Effort at 1/2 of hand maximum strength, % 21.62 1.98
Pair 3 6.30 2.812 .009
Effort at 2/3 of hand maximum strength, % 15.32 1.43

Table 4. Results of the analysis of peculiarities of strength effort assessment in the girls aged 13 (n=18)

Test Mean Std. Error Difference T P
Mean
Effort at 1/3 of hand maximum strength, % 30.44 3.33
Pair 1 7.00 1.738 1
Effort at 1/2 of hand maximum strength, % 23.44 2.84
Effort at 1/3 of hand maximum strength, % 30.44 3.33
Pair 2 14.24 4.087 .001
Effort at 2/3 of hand maximum strength, % 16.19 2.47
Effort at 1/2 of hand maximum strength, % 23.44 2.84
Pair 3 7.24 2.100 .051
Effort at 2/3 of hand maximum strength, % 16.19 247
is no statistically significant correlation between the as-  Conclusions

sessments of different efforts (p>0.05).

Discussion

The study assumed that schoolchildren had pecu-
liarities in assessing efforts at 1/3, 1/2 and 2/3 of maxi-
mum strength. The study has found that there are no
age-related changes in muscular effort assessment in
the girls aged 11-13. This indicates that this age period
is not sensitive to the development of the ability to as-
sess strength effort. These results supplement the data of
Balsevich (2000), Ilin (2003), Liakh (2000) on the sensi-
tive periods of movement coordination development in
children and adolescents, and the data of Nosko (2002),
Nosko and Arkhypov (2014), Khudolii and Ivashchen-
ko (2014) on motor function development in children
and adolescents.

The girls aged 11-13 demonstrate the best assess-
ment of effort at 2/3 of maximum strength. These re-
sults confirm the data obtained by Ivashchenko (2016),
Liakh (2000) showing that children and adolescents
best assess efforts at 2/3 of maximum strength.

These findings confirm the conclusion made by Far-
fel (2011) that the errors in the assessment of different
modalities in motor control do not correlate with one
another and require a special training for ages 11-13.
The importance and practical significance of the results
of research on kinesthetic sensitivity are highlighted
in the papers by Li, Su, Fu and Pickett (2015), Brink
and Jacobs (2011), Morash, Pensky, Alfaro, and McKer-
racher (2012).
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Girls aged 11-13 demonstrate the best assessment of
effort at 2/3 of maximum strength. There is no statisti-
cally significant age-related dynamics in strength effort
assessment in girls aged 11-13.

In the process of physical education of girls aged
11-13, special attention should be paid to the develop-
ment of motor control ability, the correlation between
the effort reproductions at 1/3, 1/2 and 2/3 of maximum
strength is not statistically significant.
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KOOPAMHALIA PYXIB: OCOBJINBOCTI OLIHKIA
CUNOBUX 3yCUJ1b Y AIBYAT 11-13 POKIB

IBamenko O.B.', Ilecinmipka M.2, Hocko M.O.?, lllep6uxk [I.B.*

“4XapkiBcbkuii HarlioHaIpHNI Negarorivanit yHiBepcutet iMeni I.C. CkoBopoan
*Mepuannit Koneriym: buprom, Kysascbko-ITomopcbke BOEBOACTBO
*HanjionanbHuii yHiBepcuteT «YepririBcbkuit koneriym» imeni T.I. IlleBuenka

Pedepar. Crarrs: 5 c., 4 TabL., 20 mKeper.

Meta mOCTi)KeHHA — BU3HAYUTHU 0COO0-

JIMBOCTI OLIIHKM CUJIOBUX 3yCU/Ib Y AiB4aT 11-13 pokis.
Marepian i meTogu. Y mocmifikeHHi NpUitHAIN
y4acTb miB4yata 11 pokis (n=25), 12 pokiB (n=27), 13
pokiB (n=18). [litn Ta ixHi 6aTbky 6ymu iHpopmoBaHi
PO BCi 0COOMMBOCTI JOCTIKEHHS i ajy 3TOAY Ha
y4acTb B eKCIlepuMeHTi. Y po6oTi BUKOpUCTaHI MeTO-
IV aHAJIi3y HAYKOBOI JIiTEpAaTypH, TECTYBaHH:A, METOIM
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MaTeMaTUYHOI CTaTUCTUKM. []/11 BU3HAYEeHHA 0COO/N-
BOCTeIl OIIiHKM CMJIOBMX 3yCU/Ib OYB BUKOPUCTAHMI
t-TecT A4 MapHUX CIOCTEpeXeHb i t-TecT A1 Hesa-
JIEXHUX BUOOPOK.

Pesynpratu pocmigxkennd. [liBgara 11-13 pokis
HajiKpallle OLiHIOIOTb BifTBOpEHH: 3ycuans 2/3 Bif
MakcuManabHOro. CTaTUCTUYHO HOCTOBipHOI BiKOBOI
OVHAMiKM B OLiHLI CMJIOBUX 3ycuab y giByar 11-13
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POKiB He criocTepiraerbcs. B3aemo3B’130k MiX BifTBO-
peHHAM 3ycumnda 1/3, 1/2 ta 2/3 Bif MakcuManbHOTO
CTaTUCTUYHO He JOCTOBipHMIL.

BucHoBku. Y mpoueci Gpi3sYHOro BUXOBAaHHA JiB-
gar 11-13 pokiB HeoOXiflHO aKIleHTyBaT! yBary Ha

dbopMyBaHHA 3[i0HOCTI O YIpaBIiHHA pyXamm 5K

KOMIIOHEHTHV KOOPAVHALIHOI MiATOTOBKY IIKOJIAPIB.
KnrodoBi croBa: xoopanHalia pyxiB, CU/IOBI 3y-

CUIJIS, YIIPABIiHHA pyXaMy, fiB4yara 11-13 pokis.

KOOPAUHALMA ABUKEHUIA: OCOBEHHOCTU OLIEHKU
CUNOBLIX YCUNTMN Y AEBOYEK 11-13 JIET

NBamenko O.B.}, Ilecnunpka M.%, Hocko H.A.%, Illep6ux [1.B.*

14X apbKOBCKIIT HallMOHA/IBHBIN nefarorndecknit yausepcutet umenn I.C. CkoBopozbl
*MepunyHCcKMit Kouternym: boiarom, Kyascko-ITomopckoe BoeBOACTBO
*HanyonanbHuit yansepcuteT «YepHuroscknit kowternym» umenn T.I. [lleBuenko

Pedepar. Crarbst: 5 c., 4 Tab1., 20 UICTOYHUKOB.

ITennb uccnemoBaHuA — OIPERETUTb OCO-
OeHHOCTY OLIEHKV CMJIOBBIX YCU/INUIL Y eBodek 11-13 jier.
Marepuan u MeTopbl. B ucciefoBaHuM MpUHAIN
y4actue geBouknu 11 ner (n=25), 12 ner (n=27), 13 ner
(n=18). Jetnt n ux popurenu 66U OCBETOM/IEHBI 060
BCeX OCOOEHHOCTIX MCCAENOBAHMA U JajIu COIacue
Ha y4acTye B 9KCIepuMeHTe. B paboTe mcronb3oBaHbl
METOAbl aHa/lM3a HAay4dHONM /UTepaTyphl, TECTUPO-
BaHIe, METOIbl MaTeMaTU4eCKOM CTATUCTUKU. s
ompefeneHns 0COOEHHOCTET OLIeHKY CUTOBBIX YCUINI
OBbII MCIIONIB30BAH t-TeCT I IAPHBIX HAOIONEHWIT U
t-TeCT /151 He3aBUCUMBIX BHIOOPOK.
Pesynprarnl uccnegopannsd. [lesouku 11-13 set
Jydllle OLIEHMBAIOT BOCIpOM3BeneHme ycunmua 2/3 or

MakcuManbHoro. CTaTUCTUYECKU JJOCTOBEPHOI BO3-
PACTHOI JMHAMMKH B OLleHKe CUJIOBBIX YCUINIL Y AeBO-
gyek 11-13 yieT He HabmomaeTcA. B3anMocBA3b Mexay
BOCTIpousBefieHneM ycumus 1/3, 1/2 u 2/3 ot makcu-
MaJIBHOTO CTAaTUCTUYECKU He JOCTOBEPHA.

BeiBogpbl. B mporecce ¢pusnyeckoro BocnuraHusa
meBouek 11-13 yeT HeOOXOAMMO aKIEHTUPOBATh BHM-
MaHue Ha pOpMUpPOBaHMe CIOCOOHOCTM K yIIpaBiie-
HUIO JBVDKEHUAMM KaK KOMIIOHEHTBI KOOpPAMHALIVMOH-
HOI IIOJTOTOBKM IIKOJIBHMKOB.

KnioueBble cmoBa: KOOpAMHANUA ABMOKEHMUI,
CUJIOBBIE YCUIIVIA, YIIPABJICHNE NBVDKEHVAMH, JEBOYKN
11-13 ner.
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