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Abstract

The purpose of this research is to provide a qualitative assessment of the development of strength abilities in 7 year

old boys using the results of complex control.

Materials and methods. 32 boys of 7 years old took part in the research. The children and their parents were
informed about all peculiarities of the research and gave consent to participate in the experiment. The following
research methods were applied to solve the tasks: analysis of scientific and methodical literature, pedagogical testing,

and mathematical statistics of research results processing.

Results. Pearson’s correlation coefficient was calculated to estimate the closeness of interaction between parameters.
The Spearman-Brown formula was used to determine the overall reliability (homogeneity) of the test. The test “Sit-
ups in 30 s from the supine position” and the test “Throwing of a stuffed ball from a shoulder with a right hand”

have the greatest number of numerous statistical interconnections (r,, = 0.701-0.851) of high degree of significance
(p<0,001) with other tests characterizing the structure of power fitness of the studied children. It is noteworthy that
the test “Throwing a stuffed ball from a shoulder” is an exercise that involves different muscle groups of the trunk and
upper and lower limbs. In its structure, it is similar to the technique of punching, so it is advisable to include it in the
battery of tests to measure explosive power in martial arts. The 9-point scales of test evaluations were developed.
Conclusions. The tests we tested considering the specific qualities necessary for karate are logically and empirically
informative and reliable. They can be recommended for the control of different relatively independent types of power

abilities of 7 year old karate boys.

Keywords: strength training, reliability of tests, informativeness of tests, Kyokushinkai karate, boys.

Introduction

In recent decades, scientists have observed dynamic
changes in the physical fitness of children and adults toward
deterioration (Granacher, Lesinski, Biisch et al., 2016; Bull,
Al-Ansari, Biddle et al., 2020; Driukov & Marchenko, 2021).
The results of fitness tests indicate a tendency to decrease
strength and physical performance in early childhood
(Iermakov et al., 2020; Ligin Yin, Changfa Tang & Xia Tao,
2018; Khudolii, Ivashchenko, Iermakov et al., 2019).

Masanovic, Gardasevic, Marques et al. (2020) analyzed
research studies that covered 1,746,023 children and adoles-
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cents from 14 countries (China, Finland, Sweden, Belgium,
New Zealand, Denmark, Spain, Norway, Mozambique, Po-
land, the United States, Lithuania, Portugal, Canada) from
1969 to 2010. Most studies show a steady decline in strength
and endurance, which is not surprising given the constant
changes in the lifestyles of children and adolescents.

The tests used to determine static and dynamic
muscle strength in the study by Rutkowski, Sobiech and
Chwalczynska (2019) showed significantly lower results
compared with reference values from 16 years ago. Long-
term changes in muscle fitness over 10 years have been
reported in handgrip strength (-6%), squats (-27%), and
bent arm hangs (-26%) in English children aged 10-11 years
(Smith, Eather, Morgan et al., 2014).
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From a health perspective, this decline is a cause for
concern, as many studies have shown an inverse correlation
between muscle fitness and obesity, cardiovascular disease,
and metabolic risk factors in youth (Piek, Bayman & Barnett,
2016; Biernat, Krzepota & Sadowska, 2018; Gjonbalaj et
al., 2022). The authors’ opinions coincide with the need to
develop a comprehensive series of tests that are easy to use
to assess motor skills (Masanovic, Gardasevic, Marques et
al., 2020; Marchenko & Verdysh, 2021; Kruglov & Khudolii,
2022). This will definitely strengthen the data on longitudinal
trends in the physical fitness of children and adolescents
around the world.

Karate trainings can be a positive alternative to a
sedentary lifestyle for children in terms of their leisure
time. It is an active and comprehensive form of involving
the body in movement (Marchenko, Ivashchenko, Jagiello
et al,, 2022). They do not require special equipment and
can be widely implemented as part of physical education
classes in schools and contribute to the development of
motor skills and physical abilities (Rutkowski, Sobiech &
Chwalczynska, 2019; Marchenko, Khudolii, Ivashchenko et
al., 2023; Marchenko, Ivashchenko, Jagielto et al., 2023).

The issues related to testing the strength abilities of
7 year old boys at the stage of initial training in Kyokushinkai
karate need to be studied. Studying the qualitative assessment
of the level of strength development, checking the tests for
reliability and informativeness, and developing normative
tables will make it possible to improve control over the
effectiveness of the training process and competitive activity
of young athletes.

The purpose of this research was to provide a qualitative
assessment of the development of strength abilities in 7 year
old boys according to the results of complex control.

Materials and methods

Participants

32 boys of 7 years old took part in the research. The
children and their parents were informed about all
peculiarities of the research and agreed to participate in the
experiment.

Design of the study

The following research methods were used to solve the
tasks: analysis of scientific and methodological literature,
pedagogical testing, and methods of mathematical statistics
for processing research results.

The testing program included well-known tests (Eurofit,
1993; Serhienko, 2015; Goncharenko, 2021). Tests were
selected in such a way as to comprehensively characterize
the structure of children’s strength training.

Dynamic strength:

Test 1 — push-ups;

Test 2 — mixed hanging push-ups;

Test 3 - sit-ups in 30s from the supine position

Power endurance:

Test 4 - bent arm hang.

Static strength:

Test 5 — handgrips of a right hand;

Test 6 — handgrips of a left hand.

Explosive muscle strength:

Test - standing long jump;

Test 8 — Vertical jump;

Test 9 — throwing a stuffed ball (1kg) from a shoulder
with a right hand

Test 10 - throwing a stuffed ball (1kg) from a shoulder
with a left hand

Statistical analysis

Data were collected and systematized using EXCEL
(Microsoft Excel 2016, Microsoft Corp., Redmond, WA,
USA). Statistical analysis was performed using the statistical
software package IBM SPSS Statistics for Windows,
Version 26.0. Armonk, NY: IBM Corp. USA. The following
parameters were calculated: the arithmetic mean of the value
(X), the standard square deviation, which characterizes the
variability of the trait (S). The hypothesis of normality of the
data distribution was determined using the Kolmogorov-
Smirnov test (Dn). To assess the closeness of the interaction
between the parameters, Pearson’s correlation coefficient
(rxy) was calculated. The obtained values of the correlation
coeflicients were considered according to Hopkins (2002) as
trivial (r < 0.1), small (0.1 <r < 0.3), moderate (0.3 <r<0.5),
large (0,5) <1< 0,7), numerous (0.7 <r < 0.9), almost perfect
(r 2 0.9), and perfect (r = 1). The significance level was set
at p < 0.05. The Spearman-Brown formula (r,) was used to
determine the overall reliability (homogeneity) of the test.
We used a sigmoidal rating scale to obtain the evaluation
standards.

Results

The results of the research are presented in Tables 1-4.
The indicators of the studied children presented in table 1
characterize the level of their power abilities. The analysis
of average statistical indicators of testing shows that, in gen-
eral, all indicators of tests correspond to the law of normal
distribution by the Kolmogorov-Smirnov criterion. Com-
parison of the obtained results with the tables “Normative

Table 1. Average statistical indicators of the test results

No Tests X S
1 Push-ups, times 13.53 5.891
2 Mixed hanging push-ups on a 9.03 3.277
rope, times
3 Bentarm hang, s 9.50 3.877
4  Standing long jump, cm 125.81 11.363
5  Sit-ups in 30s from the supine 13.72 3.285
position, times
6  Handgrips of a right hand, kg 11.59 2.650
7  Handgrips of a left hand, kg 9.88 2.091
8  Vertical jump, cm 17.47 2.770
9 Throwing a stuffed ball froma  292.22 67.048
shoulder with a right hand, cm
10 Throwing a stuffed ball froma  228.38 65.927

shoulder with a left hand, cm
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estimations of physical fitness in primary school age pupils
in Ukraine” (Serhiyenko, 2010) and normative tables pre-
sented in the curriculum “Kyokushinkai karate” for CYSS
(Goncharenko, 2021) indicate that the power fitness of most
studied children is at high, above average, and average levels.
Many children could not perform the exercise “Hanging
push-ups”, so it was decided to use a modified test “Mixed
hanging push-ups on a rope”

For an objective estimation of boys’ power fitness, an
analysis of the informativeness of tests was conducted. Table
2 presents characteristics of the interrelation of variables
of general power fitness of boys aged 7 years in the form of
results of Pearson correlation coeflicients. The test “Sit-ups
in 30s from the supine position” and the test “Throwing of
a stuffed ball from a shoulder with a right hand” have the
greatest number of numerous statistical interconnections
(ryy = 0.701-0.851) of a high degree of significance (p<0.001)
with other tests characterizing the structure of power
fitness of the studied children. It is noteworthy that the test
“Throwing a stuffed ball from a shoulder” is an exercise that
involves different muscle groups of the trunk and upper and
lower limbs. A statistically significant correlation (p<0.001)
was found with very high correlation coeflicients between
the results of the test “Throwing a stuffed ball from the
shoulder with a right hand” and the results obtained in the
following exercises: “Mixed hanging push-ups on a rope’,
I, = 0.701, “Bent arm hang’, r,, = 0.707, “Sit-ups in 30 s from
the supine position’, r,, = 0.851, “Handgrips of a right hand”,
1,, = 0.763, “Throwing a stuffed ball from the shoulder with a
left hand”, r,, = 0.840. Also “Throwing a stuffed ball from the

Table 2. Correlation dependence between the test tasks

shoulder with a left hand” with the results in the tests “Sit-
ups in 30 s from the supine position’, r,, = 0.740.

At a high degree of significance (p<0.001) the results
in the exercise “Sit-ups in 30s from the supine position”
are very closely interconnected with a large galaxy of
tests: “Push-ups”, r,, = 0.753, “Bent arm hang’, r,, = 0.792,
“Standing long jump”, r,, = 0.725. The highest correlation
coeflicient obtained between “Sit-ups in 30s from the supine
position” and “Throwing a stuffed ball from a shoulder with
a right hand” emphasizes active participation of muscles of
an abdominal press during the performance of a push and
consequently during the performance of strikes by hands.
Strong abdominal muscles are able to transmit a greater
force impulse from the leg push from the support to the arms
and allow for greater rotational force during the execution of
arm striking techniques.

If you perform this test without technical skills and
rely only on the strength of your arm muscles, the result
is not always desirable. Therefore, it should be borne in
mind that throwing heavy objects from the shoulder is best
performed with the simultaneous use of the legs (performed
from the “kumite dachi” fighting stance with the legs semi-
bent), torso muscles (helping to push the ball during its
start), and arms (they do the lion’s share of the work), but
without considering the previous two positions, the test’s
effectiveness is reduced by 20-30%). It should be noted that
the test “Throwing a stuffed ball from a shoulder” is similar
in structure to the striking technique, so it is advisable to
include it in the battery of tests when measuring high-speed
power in martial arts.

No Indicators 1 2 3 4 5 6 7 8 9 10 '
_ r, 1 0.973
1 Push-ups, times
P
o 388 1 0.959
2 Mixed hanging push-ups on a rope, times !
p .028
3 B h I, .849% 517 1 0.952
ent arm hang, s
& p .000 .002
4 Standing | ) I, A461** 671" 517 1 0.978
tanding long jump, cm ’
g ongjump p .008 .000 .002
Iy .753% .618%% 792 725%* 1 0.959
5 Sit-ups in 30s from the supine position, times
p .000 .000 .000 .000
6 Handerios of a richt hand. k Iy, .518%* 588 .617** .448* 687 1 0.970
andgrips of a right hand,
grp 8 8 p .002 .000 .000 .010 .000
- Handeri £ left hand. k Iy J448% .547°% 520 484** 6577 .794%* 1 0.786
andgrips of a left hand,
grip § p .010 .001 .002 .005 .000 .000
gV 1 w 394 506 4897 592 637 .499*F 442* 1 0.897
ertical jump, cm
JHmp p .026 .003 .004 .000 .000 .004 .011
o Throwing a stuffed ball from a shoulder with Ty (6767 701°% 707 6277 851" 763 663 6357 1 0.996
aright hand, cm p .000 .000 .000 .000 .000 .000 .000 .000
Throwing a stuffed ball from a shoulder with Ixy 553%% 568** .523** 526 .740** .579%F .642*F 446* .840** 1 0.995
aright hand, cm p 001 .001 .002 .002 .000 .001 .000 .011 .000

*correlation is significant at the level of 0.05 (two-sided); **correlation is significant at the level of 0.01 (two-sided)

789



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 23, Num. 5

Table 3. Sigma limits deviations of a 9-point scale for
evaluating test scores

Qualitative assessment

of motor abilities Points Sigma limits

Lack of abilities 1 lessX-1768S

Very poor abilities 2 fromX-126StoX-175S
Low abilities 3  fromX-076StoX-1.25S
Minor abilities 4  fromX-0.26StoX-0.75S
Average abilities 5 fromX+025StoX-0.25S
Capable 6 fromX+026StoX+0.75S
Very capable 7  fromX+0.76 StoX +1.25S
Super capable 8 fromX+126StoX+1.758S
Gifted 9  from X+ 1.76 S and more

In the process of correlation analysis, a numerous
statistical correlation of high significance was found between
the tests “Bent arm hang” and “Push-ups’, r,, = 0.849
at p<0.001 and in “Handgrips of a left and a right hand’,
Iy = 0.794, p<0.001.

The strong interaction of correlation coefficients
calculated between the test results with a high degree of
significance (p<0.001) made it possible to conclude that the
tests are equivalent. Their joint use increases the reliability of
assessments of the respective strength abilities. In practice,
it may be useful to use only one equivalent test, which
simplifies testing and only slightly reduces the informational
content of the test battery.

The results of the test “Vertical jump” show an order of
magnitude lower correlation with the whole range of other
tests (ry, = 0.506-0.637), characterizing different levels of the
system of boys” power fitness at the degree of significance
(0.01<p<0.001).

After retesting, the reliability coefficient (r,) was
calculated using the intraclass correlation coefficient between

the two sets of results. This showed that the tests we selected
have unequal but sufficient retest reliability (r, = 0.786-
0.996). Excellent reliability was found in all tests except for
“Vertical jump” (r, = 0.897) and “Handgrips of a left hand”
(ry = 0.786). This may indicate that such element of power
fitness as “speed and power” is probably not fully formed
and not sufficiently stable in 7-year-old pupils. “Vertical
jump” turned out to be technically difficult for children;
its performance requires a sufficiently developed ability to
coordinate movements. Handgrip reflects the functional
state of the child’s muscular and nervous systems and is an
integral indicator of training and endurance. However, at
the beginning of school, children use the leading hand more
actively in their learning activities. Therefore, the results
of the test “Handgrips of a left hand” showed lower retest
reliability.

The mean square deviation served as the basis for
determining confidence intervals according to the rule of
three sigmas in the development of evaluation scales and
indicative indicators for 9 levels (Table 3). According to
Serhienko & Sharyi (2010), a 9-point scale for evaluating test
scores is the most informative and differentiates the average
results more than a 5-point scale.

Discussion

The study assumed that the effectiveness of the training
process of 7 year old karate boys within the framework of
physical education classesat school depends on the qualitative
assessment of the level of development of strength abilities.

The selection of scientifically based tests, checking their
informativeness and reliability can solve the problem of
decreasing strength and physical performance in children
by obtaining accurate data on the state of their strength
training. This will allow optimal planning and organization
of the process of strength training.

Knowledge about the necessity of such important
characteristics as informativeness and reliability for the

Table 4. Evaluation scale for control of coordination abilities of karate boys aged 7 years old

Points
Tests
1 2 3 4 5 6 7 8 9
Push-ups, times <4 4-6 7-9 10-12 13-15 16-18 19-21 22-24 >24
Mixed hanging push-ups onarope, 2-3 4-5 6-7 8-9 10-11  12-13  14-15 > 15
times
Bent arm hang, s <2.6 2645 4665 6684 85-10.5 10.6-12.5 12.6-145 14.6-165 >16.5
Standing long jump, cm <105  105-110 111-116 117-122 123-128 129-134 135-140 141-146 > 146
Sit-ups in 30s from the supine <7.0 7-8 910 11-12  13-14 1516  17-18 1920  >20
position, times
Handgrips of a right hand, kg <6.8 6.8-8.1  82-95 9.6-109 11-12.3 12.4-13.7 13.8-15.1 15.2-164 >16.4
Handgrips of a left hand, kg <61 6171 72-82 83-93 94-104 105-11.5 11.6-12.6 12.7-13.7 >13.7
Vertical jump, cm <126 12.6-13.9 14.0-153 154-16.7 16.8-18.1 182-19.5 19.6-20.9 21.0-22.3 >22.3
Throwing a stuffed ball from a <173 173-206 207-240 241-274 275-308 309-342 343-376 377-410 > 410
shoulder with a right hand, cm
Throwing a stuffed ball from a <113 113-145 146-178 179-211 212-244 245-277 278-310 311-343 > 343

shoulder with a left hand, cm
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correct use of any tests has been confirmed (Anastasi
& Urbina, 2007; Serhienko, 2010; Chaabeéne, Hachana,
Franchini et al., 2012). These aspects were considered in the
battery of tests. This improves the process of teaching physical
exercise techniques, makes it possible to achieve the goal
in the shortest possible time, significantly reduces injuries,
and increases interest in training in sports (Marchenko &
Kovalenko, 2020; Marchenko & Bezpalko, 2020; Marchenko
& Satdyiev, 2021).

The results obtained complement the information of
Marchenko & Ishchenko (2016), Rutkowski, Sobiech &
Chwalczynska (2019), and Hontarenko, Marchenko & Korol,
2022 about the very low level of results in the “Hanging
push-ups” test. Our study identified children who could
not perform the exercise; therefore, a modified test “Mixed
hanging push-ups on a rope” was used. Knowledge about the
importance of strength development and its different types
in martial arts, means and methods of its determination,
and special and effective development has been studied and
supplemented (Chaabene, Tabben, Mkaouer et al., 2015;
Liqin Yin, Changfa Tang & Xia Tao, 2018; Marchenko &
Satdyiev, 2021).

The results of the study by Gasior, Pawlowski,
Jelerr (2020) demonstrate that in childhood, the handgrips
test-retest has acceptable reliability. In this study, we found
excellent reliability of the handgrips of a right hand and poor
reliability of the handgrips of a left hand, which contradicts
the data of the authors. This may be due to the more ac-
tive use of the leading hand during training. According to
Driukov & Marchenko (2021) and Mukhina & Marchenko
(2021), this test is sufficiently informative for a comprehen-
sive assessment of children’s prospects during the selection
process for training in a karate sports section.

Kyokushinkai karate is a striking martial art that requires
highly developed explosive power and speed. We agree with
the opinion of Stamenkovi¢, Mani¢, Roklicer et al. (2022)
that the use of the “Standing long jump” and “Medicine ball
throw” tests are absolutely justified and logical to include in
the battery of tests when measuring high-speed power in
karate boys.

Conclusions

Based on the analysis of literary sources and experience
of our own research, we can state that the choice of control
exercises (tests) determines the depth of the studied material
and, therefore, its evidence base. Checking and assessing the
level of formation of important motor abilities in primary
school students is quite complex, but one of the most
important areas of activity for scientists and sports teachers.
The choice of indicators of complex control depends on
the purpose of testing, which determines the criteria for
evaluating the relevant test indicators (informativeness,
reliability, etc.).

The authors argue that regular strength training can
increase physical activity and improve the physical fitness
and individual health of schoolchildren. A high level of
strength training is the basis for the effective implementation
of high physical, technical, and tactical requirements in
Kyokushinkai karate.

The tests we have tested, which considering the specific
qualities required for karate, are logically and empirically

informative and reliable. They can be recommended for
controlling the different relatively independent types of
strength abilities of 7-year-old karate boys.
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KOHTPOJIb | OLIHKA CUJIOBUX 34IBHOCTEN XNOMNuIB
KAPATUCTIB MOJTIOALLOIO WKUIbHOTO BIKY

2ABCD

1ABCD

Ceitnana Mapuenko'**“P, Onpra IBamenko , AHTOH Kymnpeityenko

'XapkiBcbkuit HallioHaIbHUI Nefaroriynuii yHiBepcuret imeHi I. C. CkoBopopu
*XapkiBcbKa iep)KaBHA akajeMisa Qi3vyHOI KyIbTypu

ABTOpPCHKMIT BKIAJ: A — Au3aitH gocnipkenHs; B — 36ip ganux; C - cratananis; D — migroroska pykormucy; E — 36ip komrtis

Pedepar. Crarts: 7 ¢., 4 Tabm., 35 mxepen.

MerTa ocnigKeHHs — HaflaTy AKiCHY OLIIHKY PO3BUTKY CM/IOBUX 31i6HOCTEN XJIONIB 7 POKiB 3a pe3y/IbTaTaMy KOMITJIEKCHO-
r'0 KOHTPOJIIO.

Marepianu i MeTogu. Y foC/IipKeHH] B35 y9acTb 32 xyomnis 7 pokis. Jlitu Ta ixui 6arsku 6y iHpopmoBaHi Ipo Bci oco-
61MBOCTI HOCT/KEHHA 1 Ja/Ii 3TOAy HA yYacTb B eKCIepUMeHTi. [I/iA BUpillleHHs ITOCTaB/IeHNX 3aBIaHb Oy/IM 3aCTOCOBaHi Taki
METOJM JIOC/TII)KEHHS: aHa/Ii3 HAYKOBO-METOMYHOI JIiTepaTypH, NeJJaroriuHe TECTYBaHHA Ta METOAY MaTeMaTUYHOI CTaTUCTUKI
006pOOKY pe3y/nbTaTiB JOCTIIKEHH .

PesynbraTu. J]jis1 OLIHKY TICHOTY B3a€MO3B 3Ky MiX ITapaMeTpaMy po3paxoByBascs Koedimient kopensauii ITipcona. s
BI3HAYEHH: 3aTa/IbHOI HafIiIHOCTI (TOMOTeHHOCTI) TecTy BUKOpycToByBanach Gpopmyna Cripmena-bpayna. Tect «IligHiMaHHA B
cig 3a 30 c» i Tect «Knmok HaGMBHOTO M’s19a Bif I/Iedya IIPaBOI0 PYKOI0» MAIOTh HAIOI/IbIIY KiZIbKICTh Ly>Ke BEIMKIX CTATUCTUIHUX
B3a€MO3B A3KiB (I, = 0,701-0,851) Brcokoro cTymens 3HaunMocTi (p<0,001) 3 iHmmmu TecTamm, AKi XapaKTepU3yIOTh CTPYKTYpPY
CIJIOBOI MiATOTOB/IEHOCTI JOCTIIKYBaHKX AiTell. 3BepTae Ha cebe yBary Te, 110 TecT «Knjok HabuBHOrO M’s19a Biff I/I€4a» sB/ISE
co0010 BIIPaBY, B AAKili 3a/1isHi pisHi M’ 13081 rpynu Ty1y0a, BepXHiX Ta HIDKHIX KiHI[iBOK. 32 CBOEIO CTPYKTYPOIO BiH IIORiOHMI1 TeX-
Hilji yapiB pyKamu, TOMY J10T0 JOLIBHO BKIIOYATH B 6aTapero TeCTiB ITijf 4ac BUMipIOBaHH: BUOYXOBOI CH/IM B €AMHOOOPCTBAX.
Pospo6ieno 9-1u 6a/IbHi IKa/Iu OLiHOK TeCTOBYUX BUIPOOYBaHb.

BucHoBKuM. Anipo60BaHi HaMJ TeCTU BPAaXOBYIOTb CIIelMdiuHi AKOCTi HeOOXIiTHI /1A KapaTe, € JIOTiYHO Ta eMIipuyHO iHdop-
MaTUBHMMM Ta HafliltHUMI. BOHM MOXYTb OYTI peKOMeH/[OBAHMMU /151 KOHTPOJIIO Pi3HMX BITHOCHO CaMOCTIITHUX BUJIIB CUTIOBUX
34i6HOCTEI X/IOMIIiB KapaTUCTIB 7 POKiB.

KnrouoBi cmoBa: ciioBa IiAroTOB/IEHICTD, HAIHICTD TECTIB, iH(bopMaTMBHiCTb TECTiB, KIOKYIIMHKall KapaTe, X0
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