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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.
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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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(Balsevich, 2000; Ilin, 2003; Serhiienko, Chekmarova &
Khadzhynov, 2012; Ivashchenko, O.B., 2016).

Researchers found that the level of coordination
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. Error 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. Exror 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)

Tests Mean Std. Error 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
(r,=-0.111; 7, = -.021; r,, = .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
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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; r,, = .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 (r,, = .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 3A4IBHOCTI: OCOBJINBOCTI OLIHKA CUJTOBUX 3YCWUJIb

y XnonuiB 11-13 POKIB

IBamenko O.B.!, lecnuupka M.%, Hocko M.O.3, Manuines /1.A.*
MXapkiBcbKuil HaljioHaNbHMIT Nefarorivanit yHiBepcuteT imeHi I.C. CkoBopoan
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Merta mOCTiTKeHHSI — BU3HAYUTU OCO-
6/MBOCTI OLI{HKY CM/IOBYX 3yCHIIb Y XI0MLB 11-13 pokiB.
Marepian i meTogu. Y focimimpKeHHI TpUiTHAIN
y4acTb xyomniis 11 pokis (n =22), 12 pokis (n = 31), 13
pokiB (n = 33). litu Ta ixni 6aTbku 6ynu iHpopMoBaHi
PO BCi 0COONMMBOCTI JOCTI/KEHHs 1 Ha/y 3rofy Ha
y4acTb B eKCIlepyMeHTi. Y po60Ti BUKOpPUCTaHI MeTO-
[V aHaJIi3y HayKOBOI IiTepaTypy, TECTYBaHHSA, METOIA
MaTeMaTU4HOI CTaTUCTUKU. PeecTpyBanuca sycuia
npasoi kucti 1/3, 1/2, 2/3 Big MmakcumanbHOro. AHati-
3yBajIacs OX1OKa B OLiHI. [I/1 BM3HaUYeHHA 0cO0/N-
BOCTeJl OLiHKM CUJIOBUX 3yCWIb OyB BMKOPMCTaHMIA
t-TecT A/ MapHUX cHocTepexxeHb i t-tecT CTbIofeHTa
JUIS1 He3a/IeKHUX BUOOPOK.

PesynbraTn. AHasi3 piBHA po3BUTKY 3[iOHOCTI O
OLIIHKM CMJIOBMX 3yCM/b Yy Xonuis 11 i 13 pokis Bu-
SIBUB, 1110 32 BCUMU IIOKa3HMKAMU He CIIOCTEPiraeTbes
CTAaTUCTUYHO 3HAYYLIMX BIZMIHHOCTEN MIX XJIOILIA-
MM 3a3HA4EHOro BiKy. XJIONIi HaliKpallle OLIiHIIOTh
sycunns 2/3 Bijy MaKMManbHOTO. Y PiBHi pO3BUTKY
MaKCUMaJIbHOI CU/IM KMCTi CTaTUCTUYHO IOCTOBIpHUX
po3bixHOCTel! He criocTepiraerbes (p > 0,05). Y xmon-

i 11 i 13 pokiB CTaTHCTUYHO 3HAYYIIMX PO3OLKHOC-
Teil y piBHI PO3BUTKY 3Ai0HOCTI O OLIHKM CUIOBUX
3ycunb He BusBieHo (p > 0,05), Xyomiii 3a3Ha4eHOro
BiKy Kpallle OLIiHIOTb 3yCusa 2/3 BiJf MaKCMMa/IbHO-
ro. IlopiBHA/IBPHMIT aHA/I3 PiBHA PO3BUTKY 37iOHOCTI
[0 OLiHKM CMJIOBMX 3yCMIb y Xymonuis 12 i 13 pokis
He BUSABUB CTATUMCTMYHO 3HAYYLIMX pO30ODKHOCTE
(p > 0,05). Xiomn1i 3a3Ha4eHOTO BiKy Kpallie OIIiHIO0Tb
3ycuwuIA 2/3 Bii MaKCMMAIbHOTO.

Xnonni 11-13 pokiB Halikpallje OLIiHIOIOTH Bifi-
TBOpEHHA 3ycuwisA 2/3 Big MakcumanbHOro (p < 0,05).
CTaTUCTUYHO JOCTOBIpPHOI BiKOBOI IMHAaMIiK! B OIfiHIIi
CUJIOBUX 3yCWUJIb Y X/IomnuiB 11-13 pokiB He criocrepi-
raeTbcs. B3aeMO3B 130K MiXK BiITBOPEHHSM 3yCUIIISA
1/3, 1/2 Ta 2/3 Bigm MaKCMMaJIbHOTO CTaTUCTUYHO HeE
OOCTOBIpHUIAL.

BucHoBku. Y mpomeci ¢isyHOro BUXOBaHHA
xnonniB 11-13 pokiB HeOOXiTHO aKIIEHTYBaTU yBary
Ha (GOpMyBaHHA 314i0HOCTI O YIpaBIiHHA pyXaMu SK
KOMIIOHEHT) KOOPAMHALI/THOI MiATOTOBKY IIKOJIAPIB.

KmrouoBi cnmoBa: xoopauHanisa pyxiB, CU/IOBI 3y-
CUIJIS, YIIPABIiHHA pyXaMu, xtomnui 11-13 poxis.

ABUTATEJIbHbIE CMOCOBHOCTU: OCOBEHHOCTU
OLIEHKW CUNOBbIX YCUJIUA Y PEBAT 11-13 JIET

NBamenko O.B.}, Ilectnupka M.%, Hocko H.A.’, Manbimes [1.A.*

"X apbKOBCKIII HAIIVIOHA/IbHBIN Hefarorndecknit yansepcuret uMern I.C. CKoBOpozbI
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Pe¢epar. Crarbsi: 5 c., 4 Tab11., 20 MICTOYHNKOB.

Iens uccnexoBaHmsa — OIPENENINTD OCO-

OeHHOCTM OLIeHKM CUJIOBBIX ycumii B pebsar 11-13 fer.
Marepuan u MeToapl. B mccnegoBanuy npuHAIN
y4dactue pebsra 11 ner (n = 22), 12 ner (n = 31), 13 ner

42

(n =33). et 1 ux ponutenu ObIIV OCBELOM/IEHBI 0060
BCeX 0COOEHHOCTAX UCCAENOBAHMUA U Jalu COInacue
Ha yJacTue B 9KCIlepuMeHTe. B paboTe mcronbp3oBaHbl
MeTO/bI aHa/IM3a HAYYHOI TUTEPaTyphl, TeCTUPOBA-
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HUE, METOMbl MaTeMaTU4YeCKOl CTaTUCTUKU. Peru-  crnocoOHOCTM K OLieHKe CHJIOBBIX YCUMINIL Y pebsaT 12 u
CTPUPOBAINCh YCUIMUSA IpaBoi kuctu 1/3, 1/2, 2/3 ot 13 jeT He BBISBUI CTATUCTUYECKU 3HAYMMBIX Pa3/IN-
MaKCUMa/NbHOTO. AHaIU3MpPOBaNach MOTPEIIHOCTb  ymit (p > 0,05). PebATa ykasaHHOro Bo3pacra jydlle
B olleHKe. [I71s1 onpefiesieHNst 0COOEHHOCTEN OLEHKM  OIeHUBAIOT ycunus 2/3 oT MaKCMMAIbHOTO.

CMJIOBBIX YCH/INIL OBIT MICTIONb30BaH t-TeCT 1A MapHbIX Pe6saTa 11-13 jieT nmydille OLIEHUBAIOT BOCIIPOM3-
HaOmomennit u t-rect CThIO[EHTA JIs1 HE3ABUCUMbBIX  BeJeHUA ycwnus 2/3 ot MakcumanpHoro (p < 0,05).
BBIOOPOK. CraTucTndecky JOCTOBEPHON BO3PaCTHONM JMHAMUKYI

PesynbraThl. AHaNM3 YPOBHS PasBUTHUA CIOCO- B OL|eHKe CUIOBBIX ycuuuii B pebsar 11-13 et He Ha-
6HOCTM K OIleHKe CU/IOBBIX ycumuit y pebar 11 u 13 Gmopaercs. B3auMocBA3b MeX/y BOCIPOU3BENEHIEM
71eT 0OHAPYXKIII, UTO 32 BCEMM TIOKA3aTe/AM He Habmo-  ycumust 1/3, 1/2 u 2/3 0T MaKCMMaJIbHOTO CTaTUCTIYEC-
Mla€TCA CTAaTUCTUYECKM 3HAUYMMBIX PAsIMYMIl MEXY KU He JOCTOBEPHA.
pebsATaMy yKazaHHOTO Bo3pacra. Pebsra mydire ome- BriBoasl. B mpornecce ¢pusnyeckoro BocnmTaHmA
HUBAKOT ycuausA 2/3 MakumanbHOro. B ypoBHe pas-  pebsar 11-13 et He06XOAMMO aKIIEHTUPOBATH BHIMA-
BUTUS MAaKCUMA/IbHOW CUJIbI KUCTU CTaTUCTUYECKM  Hye Ha GOpMUpOBaHME CIIOCOOHOCTY K YIPaB/ICHMUIO
JIOCTOBEPHBIX pasnuuuii He HabmopaeTcst (p > 0,05). Y  gBMs>keHMAMM KaK KOMIIOHEHTBHI KOOPAVHALIVIOHHON
pebsT 11 n 13 1eT cTaTUCTUYeCK) 3HAUMMBIX Pa3/INuMil  HOATOTOBKMU IIKOTbHUKOB.

B YPOBHE Pa3BUTHUA CIOCOOHOCTY K OLlEHKE CUTOBBIX KnroueBble crmoBa: KOOpAMHALMA IBVKEHMUI],
ycunmit He o6HapyxeHo (p > 0,05), pe6sATa yKasaHHO-  CUJIOBbIE YCU/INsS, YIIPaB/IeHNE BVDKEHUAMY, pebsTa
rO BO3pacTa JIyullle OLleHUBAIOT ycuausd 2/3 oT Makcu-  11-13 jer.

MasibHOTO. CpaBHUTE/IbHBIN aHA/IN3 YPOBHSA PasBUTHUA
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