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Abstract

The objective of the study was to examine the level of strength fitness indicators of 10-year-old boys who do
Kyokushin Karate, and experimentally test the effectiveness of the impact of play techniques on the dynamics of
strength development.

Materials and methods. The study involved 40 10-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. To achieve the objective set, the
following research methods were used: analysis of scientific and methodological literature, pedagogical testing, and
methods of mathematical statistics for processing research results.

Results. There were the biggest changes in the results of the tests “Standing long jump” by 15.9% (p < 0.001), “Sit-

ups in 30 s” by 16.0% (p < 0.001), “Pull-ups” by 18.3% (p < 0.001), and “Bent arm hang” by 15.6% (p < 0.001). The
experimental group boys’ result of the “Standing long jump” changed from low to above average. The lowest increase
in results was observed in the “Right hand grip test” by 7.2% (p < 0.001), “Left hand grip test” by 6.9% (p < 0.001), and
“Push-ups” by 11.8% (p < 0.001).

Conclusions. The initial level of the boys’ strength fitness is sufficient and conforms to age norms. Most of them had
an average — 30.36%, an above average — 19.64%, and a high - 23.21% level of strength abilities development. The data
obtained give reason to recommend that teachers and coaches use active games aimed at developing strength. As a
result of using play load (5 games, 3 repetitions with rest intervals of 40 s), there was a statistically significant increase

in strength indicators (p < 0.001).
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Introduction

Martial arts have a special educational potential in devel-
oping positive models of behavior and moral values that can
help reduce aggression in society (Augustovicova, Argajova,
Rupcik, & Thomson, 2020; Cynarski, 2019; Cynarski & Niew-
czas, 2019). Kotarska, Nowak, Szark-Eckardt and Nowak
(2019), Greco, Fischetti, Cataldi, and Latino (2019) found
a positive correlation between martial arts, especially if they
are practiced at a competition level, and healthy behaviors
and a higher level of quality of life self-assessment.

Researchers have long proven the great potential of us-
ing a play-based approach in physical education (Khudolii
& Marchenko, 2007; Marchenko, 2008, 2010; Nikitenkova &
Marchenko 2017) and sport training (Korotkov, 1971; Alabin,
Strashinskiy, Solovtsov, & Gavrilov, 1992; Slastina, Kravchuk,
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& Bybel, 2019). Active games and play-based exercises are
increasingly used as some of the effective tools in the training
process for comprehensive improvement of motor abilities in
various sports.

Since active games are a mixed (cyclic and acyclic) activ-
ity, it is mainly dynamic, speed and strength in nature. Such
actions as moving on the tatami, performing various kicks,
defensive actions against an opponent’s attack require a sig-
nificant development of such a physical quality as strength.

The content of practical material during training depends
on the tasks to be solved. When the task is to develop strength, it
is useful to include in classes additional and preliminary games
associated with short-term speed and strength efforts and vari-
ous forms of overcoming an opponent’s muscular resistance in
a direct combat. The main content components of such games
include various kinds of pulling, pressing, holding, pushing, el-
ements of wrestling, etc. Motor operations with weights appro-
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priate for players, bending, squatting, arm bending and extend-
ing, rotating, turning, running, or jumping are very eftective
for solving this task (Meshcheryakov & Tashnichenko, 2010).

A sufficient level of strength fitness is the foundation for
mastering a technique, and the means of its development oc-
cupy a central place in programs of teaching motor actions
(Di Palma & Cusano, 2020; Marchenko & Kovalenko, 2020).
Strength training is also seen as a basis for developing other
motor abilities (Khudolii, Ivashchenko, Iermakov, Veremeenko,
& Lopatiev, 2020; Khudolii, Kapkan, Harkusha, Marchenko, &
Veremeenko, 2020; Khudolii, Ivashchenko, Iermakov, Nosko &
Marchenko, 2019). Strength abilities development is most effec-
tive with an overall development of all muscle groups, so games
should be diverse (Marchenko & Ishchenko, 2016; Nikiten-
kova & Marchenko, 2017; Do Kim & Pieter, 2020). According
to Marchenko and Ishchenko (2016), significant increases in
strength indicators of primary-school-age boys can be observed
with a rational organization of strength training. Nikitenkova
and Marchenko (2017) recommend the use of small weights
and play-based exercises using one’s body weight. Games
should be performed at a fast and moderate pace. The number
of games may vary from 4 to 8 depending on age, gender, level
of physical development and physical fitness of pupils.

Unfortunately, today there is not enough literature to
cover the issues described above regarding the use of active
games and play-based exercises at the initial training stage
in Kyokushin Karate. Most studies address issues related to
high performance sport. Therefore, the issue of search and
effective use of play techniques for strength development in
10-year-old boys who do Kyokushin Karate is relevant.

The objective of the study was to examine the level of
strength fitness indicators of 10-year-old boys who do

Kyokushin Karate, and experimentally test the effectiveness
of the impact of play techniques on the dynamics of strength
development.

Materials and methods

Study participants

The study involved 40 10-year-old boys who do
Kyokushin Karate. The boys were randomly divided into two
groups, an experimental group (n = 20) and a control group
(n =20). The children and their parents were informed about
all the features of the study and gave their consent to partici-
pate in the experiment.

Study organization

To achieve the objective set, the following research meth-
ods were used: analysis of scientific and methodological lit-
erature, pedagogical testing, and methods of mathematical
statistics for processing research results.

The testing program included well-known tests: Standing
long jump, Right and left hand grip test, Push-ups, Sit-upsin 30,
Pull-ups, Bent arm hang (Khudolii, 2019; Ivashchenko, 2020).

In the experimental group, during classes, the play ma-
terial and loads proposed by Marchenko (2003, 2008) were
used. Games for strength abilities development were con-
ducted primarily at the beginning of the main part of the
class. At the end of the main part, collective games with a
predominant focus on developing strength endurance (Ta-
ble 1) were used. Play load during the class included 5 games,
number of repetitions — 3, rest intervals - 40 s.

Table 1. Organizational and methodological distribution of play means for strength abilities development in boys

Participation Predominant Place of the
rucip movements in the Physiological load game during
in games

game classes
o
2
No Game 2 =

& S B

5§ 3§ £ o2 f£3. 3 : -

s o= g & 5 g g = = © & £ 2

=8 ¥8 E§ E§ 5 2&¢ 2 ¢ ®» W § ¥ §F 2

=E =28 & 2 E E§ 3 £ E B 5 & 3 O

1 Carrying balls + + + + +

2 Move the bench + + + +

3 Urgent cargo + + + + + + +

4 Who is stronger + + + + +

5 Wheelbarrow relay + + + + o+

6 Relay with flags + +

7  Wrestling in squares + + + + +

8 Forbidden circle + + + + +

9 Roll the ball + + + + +

10 Ball racing in rows + + + + + +

11 Ball passing with feet + + + + + o+

12 Three’s a crowd with resistance + + + + o+
13 Ball in the basket + + + + o+

14 Flock of ducks + + + + o+

15 Fight of roosters + + + + +

16 Break the circle + + + + + +
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The subjects of the control group continued to attend
traditional karate classes.

Statistical analysis

Data were collected and organized with EXCEL. Statisti-
cal analysis was performed using the IBM SPSS Statistics 26
statistical software package. The following parameters were
calculated: arithmetic mean, standard deviation, arithmetic
means were compared using the Student’s t-test for depend-
ent samples, Student’s t-test for independent samples. The
hypothesis about the normality of data distribution was de-
termined using the Kolmogorov-Smirnov test.

Results

The ascertaining stage of the study (Table 2) revealed no
statistically significant difference in any of the studied indi-
cators of strength development between the experimental
and control groups (p > 0.05). This meets the experiment re-
quirements and indicates that the selected study sample fully
meets the requirements of representativeness. It reproduces

the characteristics of the general population and ensures
the objectivity of conclusions of the performed pedagogical
experiment.

The analysis of the obtained results at the beginning of
the pedagogical experiment showed that the 10-year-old
boys’ strength abilities were sufficiently developed. Most of
them had an average — 30.36%, an above average — 19.64%,
and a high - 23.21% level of strength abilities development.
11.43% of the boys performed the set of tests at a low level,
15.36% - at a below average level. The best results were ob-
served in the tests “Push-ups” (60%), “Pull-ups” (50%), and
“Bent arm hang” (25%). The boys showed average and above
average results in the tests “Right hand grip test” (42.5%,
27.5%), “Left hand grip test” (47.5%, 20%), and “Sit-ups in
305" (60%, 35%). Most children performed the test “Standing
long jump’, which characterizes speed and strength abilities,
at low and below average levels (37.5%, 30%).

Thus, in general, the level of the boys’ strength fitness
conforms to age norms, and a considerable lag was found
only in speed and strength fitness indicators.

The Kolmogorov-Smirnov test determined that the
measurements for all characteristics in all the tests were nor-

Table 2. Statistical description of strength fitness indicators of the groups at the beginning of the experiment

EG (n = 20) CG (n =20)
Indicators under study Standard Standard error Standard Standard error  p
Mean L. Mean .
deviation of mean deviation of mean
Standing long jump, cm 141.4 14.36 3.21 141.7 13.88 3.1 947
Right hand grip test, kg 17.45 1.98 44 17.4 1.98 44 937
Left hand grip test, kg 16.05 2.52 .56 15.95 2.23 .50 .895
Push-ups, times 26.35 7.60 1.7 26.55 7.67 1.71 934
Sit-ups in 30 s, times 16.85 4.19 94 16.65 4.18 93 .881
Pull-ups, times 6.3 2.75 .61 6.25 2.63 .59 954
Bent arm hang, s 18.68 10.11 2.26 18.73 10.12 2.26 988
Table 3. Description of the impact of active games on strength development in 10-year-old boys
Paired differences
5 95% confidence interval
- .
Indicators under study o s for difference Valfle %
" ® g T = (two-sided)
2 s = S
g g g 2 g g Lower Upper
& = 3 38
. . EG 22.5 6.848 1.531 25.705 19.295 14.69 .000 15.9
Standing long jump, cm
CG 13.4 3.455 773 15.017 11.783 17.34 .000 9.5
EG 1.25 1.02 228 1.727 773 5.48 .000 7.2
Right hand grip test, kg
CG 45 .887 .198 .865 .035 2.27 .035 2.6
EG 1.1 912 204 1.527 .673 5.39 .000 6.9
Left hand grip test, kg
CG .5 .761 .170 .856 .144 2.94 .008 3.1
. EG 3.1 1.971 441 4.022 2.178 7.03 .000 11.8
Push-ups, times
CG 2.3 1.559 .349 3.03 1.57 6.59 .000 8.7
. . . EG 2.7 923 .206 3.132 2.268 13.07 .000 16.0
Sit-ups in 30 s, times
CG 1.7 .865 .193 2.105 1.295 8.79 .000 10.2
. EG 1.15 .813 182 -1.53 =77 6.33 .000 18.3
Pull-ups, times
CG .90 .641 .143 -1.20 -.60 6.28 .000 14.4
EG 2.92 1.619 .362 -3.678 -2.16 8.06 .000 15.6
Bent arm hang, s
CG 1.83 .945 2113 -2.275 -1.39 8.67 .000 9.8
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mally distributed. So in this case, the use of the Student’s
t-test to compare paired samples is correct.

The results of a formative experiment investigating the
effectiveness of using active games for strength abilities de-
velopment in 10-year-old boys who do Kyokushin Karate are
shown in Table 3.

A comprehensive control of the 10-year-old boys’
strength fitness revealed statistically significant changes in all
indicators in both groups (p < 0.05). There is a tendency for
greater improvement of the results towards the experimental
group.

There were the biggest changes in the results of the tests
“Standing long jump” by 15.9% (p < 0.001), “Sit-ups in 30 s”
by 16.0% (p < 0.001), “Pull-ups” by 18.3% (p<0.001), and
“Bent arm hang” by 15.6% (p < 0.001). The experimental
group boys’ result of the “Standing long jump” changed from
low to above average. The lowest increase in results was ob-
served in the “Right hand grip test” by 7.2% (p < 0.001), “Left
hand grip test” by 6.9% (p < 0.001), and “Push-ups” by 11.8%
(p < 0.001).

Discussion

The study assumed that the use of specially selected ac-
tive games could facilitate strength abilities development
in 10-year-old boys who do Kyokushin Karate at the initial
training stage. In the experimental group, the comparison of
indicators showed a greater relative increase in all indicators
than in the control group. The dynamics of results in all the
exercises was statistically significant (p < 0.001).

The results obtained expand and supplement the data of
Khudolii (2009), Ivashchenko and Yermakova (2015), March-
enko and Kovalenko (2020), Marchenko and Taranenko
(2020) on the need for a sufficient level of children’s strength
fitness to improve the learning process and its importance for
developing other motor abilities (Khudolii & Ivashchenko,
2014; Ivashchenko & Cieslicka, 2017; Khudolii, Ivashchenko,
Iermakov, Nosko & Marchenko, 2019).

The study confirmed and verified the information on
the effectiveness of using the load proposed by Marchenko
(2008, 2010), Ivashchenko, Cieslicka, Khudolii and Iermakov
(2014), Khudolii, Ivashchenko, Iermakov, Nosko and March-
enko (2019). It was found that for strength abilities develop-
ment in 10-year-old boys it is optimal to perform 5 games,
from 1 to 3 repetitions with rest intervals of 40 s.

Conclusions

Thus, active games are an important part of the training
process in Kyokushin Karate. They contribute to an effective
overall development of various muscle groups. The competi-
tive nature of the game encourages all its participants to a
greater manifestation of their abilities.

The initial level of the boys’ strength fitness is sufficient
and conforms to age norms. Most of them had an average —
30.36%, an above average — 19.64%, and a high — 23.21% level
of strength abilities development.

The data obtained give reason to recommend that
teachers and coaches use active games aimed at developing
strength. As a result of using play load (5 games, 3 repetitions
with rest intervals of 40 s), there was a statistically significant
increase in strength indicators (p < 0.001).
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EQEKTUBHICTb BUKOPUCTAHHA PYXJIUBUX IFTOP
ANA PO3BUTKY CUJINY XNOMLIB 10 POKIB HA ETAII
NMOYATKOBOI NIATOTOBKU B KIOKYLUMHKAN KAPATE

Cgitiiana Mapuenko'*5P, Barrisip Catanen'A5<P

'XapkiBcbkmii HalfioHanbHNMI efaroriunmit yaisepcutet imeHi I. C. CkoBopopn

ABTOpChKNMIt BKIa: A — fusaits gocmimpKeHHss; B — 36ip manux; C — ctataHanis; D — migroroBka pykomnucy; E — 36ip Kourtis

Pedepar. Crarrs: 6 c., 3 Tabi., 28 mKeperna.

Merta gocnigyKeHHs — BUBYUTY PiBeHb NOKa3HUKIB CUIIO-
BOI IiATOTOB/IEHOCTI X0nuiB 10 poKiB, sAKi 3aliMalOTbCA KiOKy-
LIMHKAIl KapaTe, Ta eKCIePUMEeHTa/IbHO IepeBipuTu eeKTuB-
HICTDb BIUIMBY irpOBMX 3ac06iB Ha AMHAMIKY PO3BUTKY CHUJIN.

Marepianu i meTogmu. Y [OCHif’)KeHHi B3AMM y4YacTb
40 xnonuis 10 pokis. it Ta ixHi 6areku Oymu indopmosa-
Hi TIpo BCi 0COOGMMBOCTI JOCTI/PKEHH 1 Jamu 3TOAY Ha y4acTb
B eKclepuMeHTi. I/ BUPpIllIeHHs TOCTaB/IeHNX 3aBfjaHb Oy/n
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3aCTOCOBaHI TaKi METOAM JOCTIJPKEHHA: aHaJli3 HayKOBO-Me-
TOAMYHO] MiTepaTypu, Nefaroriyue TeCTyBaHH: Ta METOJY Ma-
TEMaTUYHOI CTATUCTUKM OOPOOKY Pe3y/IbTaTiB JOCTiIKEHHA.

Pesynprarn. Hait6inpuii smMiHu Bi].'[6YI'II/ICH 3a TIOKa3HMKa-
M TecTiB «CTpUOOK y ZOBXMHY 3 Mici» Ha 15,9% (p < 0,001),
«3 MONIO)KEeHHS JIeXKauyM Ha CIMHI IMigHiMaHHA B cif 3a 30 ¢»
Ha 16,0% (p < 0,001), «3rMHAHHS 1 PO3IMHAHHS PYK y BUCI»
Ha 18,3% (p < 0,001) Ta «Buc Ha 3irHyTux pykax» Ha 15,6%
(p < 0,001). Y xy0m1jiB €KCIIepyMEHTAIbHOI TPYIIN PE3y/IbTaT
«Crpubka y JOBXWUHY 3 MicClig» 3MiHMBCA 3 HU3BKOTO PiBHA
1o Bulle cepegHboro. HaltHyskunmit mpupicT pesynbTaris cro-
cTepiraBcs y Tectax «KuctboBa AuHaMOMeTpiA IMpaBol pyKiu»
Ha 7,2% (p < 0,001), «<KucTboBa fHAMOMETpist 1iBOI pyKn» Ha
6,9% (p < 0,001) Ta «3rMHAHHA | POSTMHAHHA PYK B YIIOpi JIeXa-
yy» Ha 11,8% (p < 0,001).

Bucnosku. [louaTkoBuit piBeHb CHIOBOI HMiATOTOBIEHOCTI
XJIONIIiB IOCTaTHIil Ta BifTIOBifja€ BikoBMM HOpMaM. binburicTh
i3 HMX Mam cepepHiit — 30,36%, Buie cepefHboro — 19,64%
Ta BUCOKMIT — 23,21% PpiBHi PO3BUTKY CMIOBUX 3[iOHOCTEIL.
OtpuMaHi faHi JaTh MifiCTaBy PEKOMEH/IyBaTU BUMTE/IAM i
TpeHepaM BUKOPMCTOBYBATH PyX/IMBi irpy CIpAMOBaHi Ha PO3-
BUTOK CM/IM. Y pe3y/lbTaTi 3aCTOCYBAHHA irpOBOrO HABAHTA-
eHHA (5 irop, 3 MOBTOpeHHA 3 iHTepBanaMu BifmounHKy 40 c)
BifOY/IOCS CTATMCTUYHO JOCTOBIPHE 3POCTAHHS CHJIOBUX II0-
Ka3HuKkiB (p < 0,001).

Kimrouosi coBa: xytomii, cuaosi 3ai0HOCTI, pyxiusi irpn,
irpoBe HaBaHTa)KEeHH:, KIOKYIIMHKal KapaTe.
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