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Abstract

The purpose of the study is to determine the peculiarities of strength effort assessment in boys aged
11-13.

Materials and methods. The study participants were boys aged 11 years (n = 22), 12 years (n = 31), 13
years (n = 33). The children and their parents were fully informed about all the features of the study and
gave their consent to participate in the experiment. The paper used methods of scientific literature analysis,
testing, methods of mathematical statistics. The study assessed the right hand effort at 1/3, 1/2, 2/3 of the
maximum. The assessment error was analyzed. 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. The analysis of the ability for strength effort assessment in the boys aged 11 and 13 showed that
there are no statistically significant differences between the boys of this age. The boys demonstrate the best
assessment of effort at 2/3 of the maximum. There are no statistically significant differences in the levels

of development of the hand maximum strength (p > 0.05). The study has not found statistically significant
differences in the levels of development of the ability for strength effort assessment in the boys aged 11-13
(p > 0.05). The boys of this age demonstrate the best assessment of effort at 2/3 of the maximum. A com-
parative analysis of the ability for strength effort assessment in the boys aged 12 and 13 did not reveal sta-
tistically significant differences (p > 0.05). The boys of this age demonstrate the best assessment of effort at
2/3 of the maximum.

The boys aged 11-13 show the best assessment of effort reproduction at 2/3 of the maximum (p < 0.05).
There is no statistically significant age-related dynamics in strength effort assessment in the boys aged
11-13. The correlation between the effort reproductions at 1/3, 1/2 and 2/3 of the maximum is not statisti-
cally significant.

Conclusions. In the process of physical education of boys 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, boys aged 11-13.

(Balsevich, 2000; Ilin, 2003; Serhiienko, Chekmarova &
Khadzhynov, 2012; Ivashchenko, O.B., 2016).
Researchers found that the level of coordination

Introduction

One of the tasks of school physical

education is to develop motor abilities in children
and adolescents (Nosko, Iermakov & Harkusha, 2010;
Krutsevych, 2000). The research papers by Farfel
(2011), Ivashchenko (2016) highlight the multifactorial
structure of motor abilities in schoolchildren.
Movement coordination is viewed as one of the
basic abilities that can be developed in school age
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abilities development influences the effectiveness of
teaching motor actions (Liakh, 2000, 2001; Khudolii,
2008; Ivashchenko, Khudolii, Iermakov, Lochbaum,
Cieslicka, Zukow, Nosko & Yermakova, 2017).

The importance and practical significance of
studying kinesthetic sensitivity is indicated in papers by
Li, Su, Fu and Pickett (2015), Brink and Jacobs (2011),
Morash, Pensky, Alfaro and McKerracher (2012). Brink
et al. (2011) emphasize the importance of developing
kinesthetic sensitivity of hands in the school educational
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process. Data obtained by Morash et al. (2012) from the
study of spatial abilities of the blind confirm that motor
control indicators are an important aspect in motor
skills development.

An important element in coordination abilities
development is the availability of informative
pedagogical control indicators (Krutsevych, Vorobiov
& Bezverkhnia, 2011; Ivashchenko & Kapkan, 2016;
Bodnar & Andres, 2016) and the knowledge of
peculiarities of teaching methods (Liakh, 2000;
Khudolii, 2008; Ivashchenko, 2016). The methodology
of pedagogical control applies multidimensional
mathematical and statistical methods of analysis
(Lopatiev, Ivashchenko, Khudolii, Pjanylo, Chernenko
& Yermakova, 2017; Ivashchenko, Khudolii, Iermakov,
Prykhodkon & Cieslicka, 2018).

Coordination abilities have a multifactorial
structure (Ilin, 2003; Ivashchenko, Khudolii, Iermakov,
Prykhodko & Cieslicka, 2018). Motor control ability
plays an important role in the structure of movement
coordination (Liakh, 2000; Khudolii, 2008; Ivashchenko,
2016). Muscular strength is the basis for demonstrating
schoolchildren’s motor abilities, and the ability to assess
muscular effort is fundamental to evaluating the spatial
and temporal characteristics of movement (Khudolii,
2008; Khudolii & Ivashchenko, 2014). The level of motor
control ability positively impacts the effectiveness of
motor skills development in children and adolescents
(Farfel, 2011; Ivashchenko, 2016).

The analysis of scientific literature revealed the need
for further research on the peculiarities of strength
effort assessment.

The purpose of the study is to determine the
peculiarities of strength effort assessment in boys aged
11-13.

Materials and methods

Study participants. The study participants were
boys aged 11 years (n = 22), 12 years (n = 31), 13 years
(n = 33). The children and their parents were fully

informed about all the features of the study and gave
their consent to participate in the experiment.

Study organization. The paper used methods
of scientific literature analysis, testing, methods of
mathematical statistics.

Testing procedure. Strength effort assessment.
Equipment: dynamometer, calculator. Testing: the
right hand maximum strength was measured for each
participant. After that, they were asked to perform the
following 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 percentage.
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.

The study protocol was approved by the Ethical
Committee of the University. In addition, the children
and their parents or legal guardians were fully informed
aboutall the features of the study, and a signed informed-
consent document was obtained from all the parents.

Results

Table 1 shows the results of comparative analysis
of the levels of ability for strength effort assessment in
the boys aged 11 and 13. By all indicators, there are no
statistically significant differences between the boys of
this age. The boys show the best assessment of effort
at 2/3 of maximum strength. There are no statistically
significant differences in the levels of development of
the hand maximum strength (p > 0.05). The study has
not found statistically significant differences in the
levels of development of the ability for strength effort
assessment in the boys aged 11 and 13 (p > 0.05), the

Table 1. Results of analysis of the ability for strength effort assessment in the boys aged 11 and 12

Tests Age N Mean  Std. Deviation Mean difference t P

11 22 30.45 9.33

Hand maximum strength -1.90 -.740 -.740
12 31 32.35 9.13
11 22 30.94 12.05

Effort at 1/3 of maximum strength, % 2.02 624 535
12 31 28.92 11.24
11 22 20.35 9.79

Effort at 1/2 of maximum strength, % -0.21 -.075 .940
12 31 20.56 10.22
11 22 16.70 9.58

Effort at 2/3 of maximum strength, % 1.49 582 .563
12 31 15.21 8.94
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Table 2. Results of analysis of the ability for strength effort assessment in the boys aged 11 and 13

Tests Age N Mean  Std. Deviation Mean difference t P
11 22 30.45 9.33
Hand maximum strength 2.06 .892 376
13 33 28.39 7.71
11 22 30.94 12.05
Effort at 1/3 of maximum strength, % -0.62 -.181 857
13 33 31.56 12.63
11 22 20.35 9.79
Effort at 1/2 of maximum strength, % -1.89 -.737 464
13 33 22.24 9.00
11 22 16.70 9.58
Effort at 2/3 of maximum strength, % 2.12 .944 .349
13 33 14.58 7.09
Table 3. Results of analysis of the ability for strength effort assessment in the boys aged 12 and 13
Tests Age N Mean  Std. Deviation = Mean difference t P
12 31 32.35 9.13
Hand maximum strength 3.96 1.879 .065
13 33 28.39 7.71
12 31 28.92 11.24
Effort at 1/3 of maximum strength, % -2.64 -.879 .383
13 33 31.56 12.63
12 31 20.56 10.22
Effort at 1/2 of maximum strength, % -1.68 -.699 487
13 33 22.24 9.00
12 31 15.20 8.94
Effort at 2/3 of maximum strength, % 0.62 313 757
13 33 14.58 7.09
Table 4. Results of analysis of the peculiarities of strength effort assessment in the boys aged 11 (n = 22)
Tests Mean Std. Exror Difference t P
mean
Effort at 1/3 of maximum strength, % 30.94 2.57
Pair 1 10.59 3.038 .006
Effort at 1/2 of maximum strength, % 20.35 2.09
Effort at 1/3 of maximum strength, % 30.94 2.57
Pair 2 14.23 4.292 .000
Effort at 2/3 of maximum strength, % 16.70 2.04
Effort at 1/2 of maximum strength, % 20.35 2.09
Pair 3 3.64 1.472 .156
Effort at 2/3 of maximum strength, % 16.70 2.04
Table 5. Results of analysis of the peculiarities of strength effort assessment in the boys aged 12 (n = 31)
Tests Mean Std. Error Difference t P
mean
Effort at 1/3 of maximum strength, % 28.92 2.02
Pair 1 8.36 2.890 .007
Effort at 1/2 of maximum strength, % 20.56 1.85
Effort at 1/3 of maximum strength, % 28.92 2.02
Pair 2 13.72 6.085 .000
Effort at 2/3 of maximum strength, % 15.21 1.61
Effort at 1/2 of maximum strength, % 20.56 1.84
Pair 3 5.35 2.246 .032
Effort at 2/3 of maximum strength, % 15.21 1.61
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Table 6. Results of analysis of the peculiarities of strength effort assessment in the boys aged 13 (n = 33)

Std. Error

Tests Mean Difference t P
mean
Effort at 1/3 of maximum strength, % 31.56 2.2
. 9.32 3.517 .001
Pair 1 Effort at 1/2 of maximum strength, % 22.24 1.57
Effort at 1/3 of maximum strength, % 31.56 2.20
Pair 2 16.97 6.960 .000
Effort at 2/3 of maximum strength, % 14.58 1.24
Effort at 1/2 of maximum strength, % 22.24 1.57
Pair3 7.66 3.653 .001
Effort at 2/3 of maximum strength, % 14.58 1.24
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Fig. 1. Results of analysis of age-related dynamics of effort strength assessment in the boys aged 11-13 (bar 1 - 11 years, bar
2 - 12 years, bar 3 — 13 years; 1 — hand maximum strength, 2 - effort at 1/3 of hand maximum strength,%, 3 - effort at 1/2 of
hand maximum strength,%, 4 — effort at 2/3 of hand maximum strength,%)

boys of this age demonstrate the best assessment of
effort at 2/3 of the maximum (Table 2). A comparative
analysis of the levels of ability for strength effort
assessment in the boys aged 12 and 13 did not reveal
statistically significant differences (p > 0.05). The boys
of this age demonstrate the best assessment of effort at
2/3 of the maximum (Table 3).

The boys aged 11 show 10.59% better assessment
of effort at 1/2 than effort at 1/3 of the maximum
(p = 0.006), 14.23% - effort at 2/3 than effort at 1/3
of the maximum (p = 0.006). There are no statistically
significant differences in the assessment of efforts at
1/2 and 2/3 of the maximum. There are no statistically
significant relationship between these indicators
(r12 =-0.111;r,=-.021;7r,, = 284; p > 0.05) (Table 4,
Fig. 1).

The boys aged 12 show 8.36% better assessment
of effort at 1/2 than effort at 1/3 of the maximum
(p =0.007), 13.72% - effort at 2/3 than effort at 1/3 of

40

the maximum (p = 0.001), 5.35% - effort at 2/3 than
effort at 1/2 of the maximum (p = 0.032). There are
no statistically significant relationship between these
indicators (r,, = -.126; 7, = .243; r,, = .048; p > 0.05)
(Table 5, Fig. 1).

The boys aged 13 show 9.32% better assessment
of effort at 1/2 than effort at 1/3 of the maximum
(p =0.001), 16.97% - effort at 2/3 than effort at 1/3 of
the maximum (p = 0.001), 7.66% — effort at 2/3 than
effort at 1/2 of the maximum (p = 0.001). There are
no statistically significant relationship between these
indicators (r12 =.039; r, = .075 r,, = -.107; p > 0.05)
(Table 6, Fig. 1).

Discussion

The study assumed that the schoolchildren had
peculiarities in assessing efforts at 1/3, 1/2 and 2/3 of
maximum strength. The study has found that there are no
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age-related changes in muscular effort assessment in the
boys aged 11-13, which indicates that this age period is
not sensitive to the development of the ability for strength
effort assessment. The presented results supplement
the data of Balsevich (2000), Ilin (2003), Liakh (2000)
on the sensitive periods of movement coordination
development in children and adolescents, and the data
of Nosko (2002), Khudolii and Ivashchenko (2014) on
motor function development in children and adolescents.

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

These findings confirm the conclusion made by
Farfel (2011) that 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 revealed peculiarities of strength effort
assessment in the boys aged 11-13 highlight the
importance and practical significance of studying
kinesthetic sensitivity and supplement the data of Li,
Su, Fu and Pickett (2015), Brink and Jacobs (2011),
Morash, Pensky, Alfaro and McKerracher (2012).

Conclusions

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

In the process of physical education of boys
aged 11-13, special attention should be paid to the
development of motor control ability as the component
of coordination training of schoolchildren.
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PYXOBI 3AIBHOCTI: OCOBJINBOCTI OLIHKU CUJTOBUX 3YCUJ1b

y XJs1ionuiB 11-13 POKIB

IBamenko O.B.!, Ilectuupbka M.%, Hocko M.O.%, Mammmes JI.A.*
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Mera JOCTiIKeHHA — BU3HAYUTU OCO-
6/MBOCTI OL[IHKV CMJIOBYX 3yCHJIb Y X/TOMIIiB 11-13 poKiB.
Marepian i MmeTogu. Y pocnimkeHHi npuitHanm
y4acTb xonuis 11 pokis (n = 22), 12 pokis (n = 31), 13
pokiB (n = 33). [litut Ta ixni 6aTbku 6y inopmosani
PO BCi 0COOMMBOCTI BOCXKEHHS 1 Haay 3rofy Ha
y4acTb B eKCIIePUMEHTI. Y poOOTi BUKOPUCTaHi MeTO-
[V aHAJIi3y HAYKOBOI JIiTEpaTypH, TECTYBAHHSA, METOIK
MaTeMaTUYHOI CTaTUCTUKN. PeecTpyBanmca sycunna
npaBoi kucti 1/3, 1/2, 2/3 Big MakcumManbHOTo. AHami-
3yBajacs moxno6xa B oujiHi. /Iy BU3HaYeHHs 0COO/N-
BOCTeJl OL[iHKM CMJIOBMX 3yCU/Ib OYB BMKOPUCTAHMUI
t-TecT /71 MapHUX CIIOCTepeXXeHb i t-TecT CThIOfieHTa
JUIs He3a/IeKHIUX BUOOPOK.

Pesynbpraru. AHai3 piBHA pO3BUTKY 31iOHOCTI 1O
OLIIHKM CMJIOBUX 3ycuib y xnonuis 11 i 13 pokis Bu-
ABUB, 110 3a BCMMM ITOKa3HMKAaMMI He CIIOCTePiraeTbCs
CTAaTUCTUYHO 3HAYYLIMX BiAMiHHOCTEN MK XJIOMNIIA-
MI 3a3Ha4€HOTro BiKy. XJIOMIi HallKpallle OLIiHIIOTh
3ycuans 2/3 Bif MaKMMa/lbHOTO. Y PiBHi pO3BUTKY
MaKCUMAa/bHOI CU/IM KUCTi CTATUCTUYHO JOCTOBIPHUX
po3bixHOCTelt He criocTepiraerbes (p > 0,05). Y xymon-

1iB 11 i 13 pokiB CTaTMCTUYHO 3HAYYIINX PO3ODKHOC-
Teil y piBHi pO3BUTKY 3[i0HOCTI KO OLIHKM CHMTOBMX
3ycunb He BusABIeHO (p > 0,05), xiomnii 3a3Ha4eHOro
BiKy Kpallle OLIiHIOIOTD 3yCcWiiA 2/3 Big MakcMManbHO-
ro. IlopiBHAMbHMIT aHa/Ii3 piBHA PO3BUTKY 3Ai6HOCTI
[0 OLIHKM CWJIOBMX 3ycuib y xionuis 12 i 13 pokis
He BUSABUB CTAaTUCTUYHO 3HAYYIUX PO36ODKHOCTEI
(p > 0,05). Xrom1yi 3a3Ha4eHOTO BiKy Kpallie OL[iHIOITb
3ycuiA 2/3 Bifi MaKCMMaIbHOTO.

Xnonni 11-13 pokiB HajiKpallle OL[iHIOIOTb Bifi-
TBOPEHH: 3ycwuiA 2/3 Bif MakcumanbHoro (p < 0,05).
CraTucTU4YHO [OCTOBIpHOI BiKOBOI [MHAMIKM B OLiHIIi
CWJIOBMX 3ycuib y xyonyis 11-13 pokis He criocrepi-
ra€eTbcsl. B3aeMO3B’s130K MK BifTBOPEHHAM 3yCU/IIA
1/3, 1/2 Ta 2/3 Big MaKCMMaabHOI'O CTATUCTUYHO He
OOCTOBipHMIL.

BucnoBku. Y mporeci ¢ismyHOro BMXOBaHHA
xnoniiB 11-13 pokiB HeOOXiHO aKIjeHTyBaTU yBary
Ha GOpMYyBaHH:A 3[IOHOCTI KO YIIPaBIiHHA pyXaMu 5K
KOMIIOHEHT) KOOPAMHALIHOI iATOTOBKY MIKOJIAPIB.

Knrouosi croBa: koopanHauis pyxiB, CU/IOBI 3y-
CUIIA, YIIPABIiHHA pyXamu, xaonyi 11-13 pokis.

ABUTATEJIbHbIE CMNOCOBHOCTI: OCOBEHHOCTU
OLEHKU CUTOBbIX YCUNTNIA'Y PEBAT 11-13 JIET
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Pedepar. Cratps: 5 c., 4 Tab11., 20 UCTOYHUKOB.

ITenp uccnemoBaHmsA — ONPENETNTD OCO-

OeHHOCTH OLIEHKV CHJIOBBIX YCUNii B pebAar 11-13 ner.
Marepuan u MeTopbl. B mcciefoBanuy NpuHAIN
ydacTue pebsra 11 et (n =22), 12 et (n = 31), 13 et

42

(n =33). letn u ux poputenu 6pUIM OCBEROMIEHBI 000
BCeX 0COOEHHOCTAX MCCAEeNOBaHMA U all COIIacue
Ha yJacTue B 9KCIlepuMeHTe. B paboTe nCronbp30BaHbl
METOJbI aHa/MN3a HAyYHOI JIMTEPATyphl, TeCTUPOBA-
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HJE, METOAbl MaTeMaTU4YeCKO! CTAaTUCTUKU. Perm-  crmocob6HOCTM K OLIEHKE CHIOBBIX yCummin y pe6;[T 12m
CTPMPOBANNCh YCUINA NMPaBoii Kuctu 1/3, 1/2, 2/3 o 13 neT He BBIABMUI CTATUCTUIECKM 3HAYMMBIX Pa3/in-
MaKCUMMa/NbHOTO. AHA/IM3UPOBANACh IMOTPEIHOCTh  uuit (p > 0,05). PebsTa ykasaHHOrO BO3pacTa JIydlle
B olleHKe. [l ompepiesieHNsi 0COOEHHOCTE OLIEHKM  OLIeHMBAIOT ycuns 2/3 oT MakCUManIbHOTO.

CUJIOBBIX YCM/INIT ObUT MICIIO/Ib30BAH t-TeCT I MapHBIX Pe6sara 11-13 jieT nydile OLEHNMBAIOT BOCIPON3-
Habmofennit u t-trect CTbIOZIEHTa [/ HE3aBUCUMMBIX  BefleHUs ycuwns 2/3 ot makcumanbHoro (p < 0,05).
BBIOOPOK. CraTucTuyecku JJOCTOBEPHOI BO3PaCTHON AMHAMUKY

PesynbraTpl. AHanu3 ypoBHA PasBUTUA CIOCO- B OLlEHKe CHJIOBBIX yCuuil B pebsT 11-13 et He Ha-
6HOCTY K OILleHKe CMIOBBIX ycumuit y pe6ar 11 m 13 Gmomaercs. BsanMocBssb MeX/y BOCIPOU3BEEHIEM
7eT 0OHAPY KNI, YTO 32 BCeMM IIOKa3aTeNnsAM He Habmo-  ycumus 1/3, 1/2 1 2/3 0T MaKCMMaIbHOTO CTaTUCTIYeC-
JaeTcA CTaTUCTUYECKM 3HAUMMbIX Pas/IM4YUil MEXAY KU He TOCTOBEpPHA.
pebATaMy yKasaHHOro Bo3pacta. Pebsra myumre one- BriBoppl. B mpomecce ¢usmyeckoro BocnmuTanusa
HUBAKT ycunus 2/3 mMakumanbHoOro. B ypoBHe pas-  pe6sr 11-13 eT He0OXOAMMO aKIJeHTHPOBATh BHUMA-
BUTUS MaKCUMa/JbHOM CUJIBI KUCTU CTAaTUCTUYECKM  Hue Ha (popMupoBaHue CIIOCOOHOCTY K yIpPaB/IEeHNIO
JIOCTOBEPHBIX pasnnunii He HabmozaeTcs (p > 0,05). Y nBMOKeHUAMU KaK KOMIIOHEHTBI KOOPAUHAI[MOHHON
pe6sT 11 1 13 1eT cTaTUCTUYeCKY 3HAYMMBIX PA3INuMil  [TOATOTOBKM IIKOTbHUKOB.

B YPOBHE Pa3BUTHs CIOCOOHOCTHU K OLieHKe CUIOBBIX KnroueBple cmoBa: KOOpAMHALUA [BVOKEHMUIL,
ycunmit He o6HapyxeHo (p > 0,05), pebsATa yKa3aHHO-  CUJIOBblE YCWINA, YIIPaB/IeHNe ABVOKEHUsMY, pebsra
ro BO3pacTa jIy4llle OLIeHMBAKT ycummusa 2/3 ot makcu-  11-13 jer.

ManbHOro. CpaBHUTENbHBIN aHA/IN3 YPOBHA PasBUTHA
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