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Abstract

The purpose of the study was to determine the impact of exercise modes on the effectiveness of teaching boys aged 14

a cartwheel.

Materials and methods. The study participants were 20 boys aged 14. To solve the tasks set, the following research
methods were used: study and analysis of scientific and methodological literature; pedagogical observation, timing of
training tasks; pedagogical experiment, discriminant analysis.
Results. The study found that the mode of 6 sets 2 times each with a rest interval of 60 s is more effective than the
mode of 6 sets 1 time each with a rest interval of 60 s when teaching the first, second, and fourth series of tasks (p <
0.05). The mode of 6 sets 1 time each with a rest interval of 60 s is more effective when teaching the fifth and sixth

series of tasks (p < 0.05).

Conclusions. Based on the analysis of group centroids, it was found that exercise modes significantly influence the
cartwheel skill development in boys aged 14 during physical education classes. The results of group classification show
that 100 % of the original grouped observations were classified correctly.
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Introduction

Motor skills development plays a leading role in school-
children’s physical education (Ivashchenko et al., 2020; Petrov
et al. 2020; Shevchenko et al., 2020). Based on factor analysis,
it was found that the level of proficiency in exercises affects
the variation of testing results, and motor skills development
is a priority in the educational process at school (Ivashchenko
et al., 2017; Shevchenko et al., 2020). According to the re-
searchers, one of the factors that influence the effectiveness of
motor skills development is the mode of alternating exercises
and the rest interval (Iermakov et al., 2021; Ivashchenko et
al., 2021; Marchenko et al., 2020). Therefore, it is relevant
to study the impact of different exercise modes on the ef-
fectiveness of teaching 14-year-old schoolchildren acrobatic
exercises.

The purpose of the study was to determine the impact of
exercise modes on the effectiveness of teaching boys aged 14
a cartwheel.

Materials and methods

Study participants. The study participants were 20 boys
aged 14. The children and their parents were fully informed
about all the features of the study and gave their consent to
participate in the experiment.

Organization of the study. To solve the tasks set, the fol-
lowing research methods were used: study and analysis of
scientific and methodological literature; pedagogical obser-
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vation, timing of training tasks; pedagogical experiment,
methods of mathematical statistics, discriminant analysis.

The pedagogical experiment examined the influence of
6 and 12 repetitions with a 60-second rest interval during
a physical education class on the number of repetitions of
training tasks to the 100% level of proficiency. In the first
group (n = 10), the boys repeated the tasks 6 sets 1 time each
with a rest interval of 60 s, in the second group (n =10) - 6
sets 2 times each with a rest interval of 60 s.

During teaching, the method of algorithmic instructions
was used. The next exercise started on condition of correct
performance of the previous exercise on three consecutive
attempts. The number of repetitions required for correct per-
formance on three consecutive attempts was recorded.

Statistical analysis. The study materials were processed
using the IBM SPSS 20 statistical analysis program. Discri-
minant analysis was conducted.

Results

The analysis of mean values shows that statistically sig-
nificant differences in the number of repetitions are observed
in all series of training tasks but the third one (p < 0.05). The
14-year-old boys who use the second mode (6 sets 2 times
each with a rest interval of 60 s) need fewer repetitions to
master the movements of the first, second, and fourth series
of tasks (p < 0.05). The 14-year-old boys who use the first
mode (6 sets 1 time each with a rest interval of 60 s) need
fewer repetitions to master the movements of the fifth and
sixth series of tasks (p < 0.05).



«AKTYAJIBHI ITPOBJIEMU ®ISMYHOI'O BUXOBAHHA I CITOPTY»

To determine the impact of different modes of exer-
cises on the level of proficiency, discriminant analysis was
conducted. The first canonical function explains 100% of
the results variation, which indicates its high informativity
(r=0.949), it is statistically significant (\ ;= 0.099; p = 0.001).
The first function has a high discriminative ability and value
in interpretation of the general population.

The analysis of the standardized canonical discriminant
function coeflicients showed that the results of the fourth,
sixth, and first series of training tasks make the largest con-
tribution. The above indicates that the exercises of the fourth,
sixth, and first series of training tasks are the most sensitive to
the number of repetitions in boys aged 14.

The structure coefficients indicate that the function is
most closely connected with the number of repetitions of
exercises of the fourth, first, and sixth series of training tasks
(r, = -0.543; 1, = -0.432; 1, = 0.305).

The coordinates of centroids for two groups make it pos-
sible to interpret the canonical function in relation to the role
in classification. At the positive pole is a centroid for the ex-
ercise mode of 12 repetitions, at the negative — a centroid for
the exercise mode of 6 repetitions. This indicates a significant
difference in the impact of exercise repetition modes on the
number of repetitions required for motor skills development
in boys aged 14 during physical education classes. The re-
sults of group classification show that 100.0 % of the original
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grouped observations were classified correctly. Based on the
discriminant function coefficients and centroids, it is pos-
sible to calculate the number of repetitions for mastering the
motor skill.

Thus, the assumption was made about a significant in-
fluence of the modes of alternating exercise repetitions and
the rest interval on the effectiveness of motor skills develop-
ment in boys aged 14. The study found that the mode of 6
sets 2 times each with a rest interval of 60 s is more effective
than the mode of 6 sets 1 time each with a rest interval of
60 s when teaching the first, second, and fourth series of
tasks (p < 0.05). The mode of 6 sets 1 time each with a rest
interval of 60 s is more effective when teaching the fifth and
sixth series of tasks (p < 0.05). The results presented confirm
the data of Ivashchenko et al. (2015), Khudolii et al. (2020),
Marchenko et al. (2020b) about the influence of the modes
of alternating physical exercises and the rest interval on the
effectiveness of motor skills development in schoolchildren.

Conclusions

Based on the analysis of group centroids, it was found
that exercise modes significantly influence the cartwheel
skill development in boys aged 14 during physical education
classes. The results of group classification show that 100 % of
the original grouped observations were classified correctly.
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ANCKPUMIHAHTHUIA AHANI3: BNJIUB KUJIbKOCTI
MOBTOPEHb HA EQOEKTUBHICTb NPOLIECY HABYAHHA
MEPEBOPOTY YbIK XJ1OMNLUIB 14 POKIB

Anppiit be33y6, Oner Xypmoniii, Pagocras Mymikera

XapkiBcbKmit HaljioHa/IbHMIL legaroriynuii yHisepcureT iMeHi I.C. CkoBopoau

YuiBepcurer Mukonu Konepauka

Merta mocCmigKeHHA — BU3HAUUTU BIUIUB PEXUMIB BUKO-
HaHHA BIIPaB Ha e)eKTUBHICTb IPOIleCy HABYAHHA IEPEBOPOTY
y6ik xy1omiB 14 pokis.

Marepianm i meTopm. Y JOCTi/PKeHHI IpUitHAMN y4acThb 20
xI0MLiB 14 pokiB. [l BUpileHHs IOCTAaB/IeHNUX 3aBIaHb Oy1u
BUKOPUCTAaHI METO[M JOC/TiJPKEHHA: BUBYEHHs Ta aHaJli3 Ha-
YKOBO-METOAMYHOI JIiTepaTypy; MeJaroriyue CIoCTePeXeHHs,
XPOHOMETPa)K HaBYa/JIbHUX 3aBJaHb; II€JarOriuHMI eKCIIepu-
MEHT, JUCKPVMiHAaHTHMIA aHai3.

Pesynbrari. BcTaHOB/IEHO 110 peXKuM 6 MiIXOMIB 10 2 pasu
3 iHTepBa/zIOM BifIIOUMHKY 60 ¢ Mae 6inblry e)eKTUBHICTD HIXK
pexum 6 migxonis 1o 1 pasy 3 iHTepBanoM BiiMOYMHKY 60 C 'y

MpoIleci HaBYaHHs MEPIIO], IPYTOi Ta YeTBEPTOI cepil 3aBJjaHb
(p < 0,05). Pesxnm 6 mmiprxopis 1Mo 1 pa3y 3 iHTepBaloM BifIIOUNH-
Ky 60 ¢ Mae 6inblry edeKTUBHICTD y IpoLeci HaBYaHHA I ATOI
Ta IIOCTOI cepilt 3aBmanb (p<0,05).

BucnoBku. Ha ocHOBI aHasi3y 1leHTPOifiB Ipyn BU3Haye-
HO, L0 PEeKMMU BYMKOHAHHSA BIIPaB MalOTh CYTTEBUII BIUIMB Ha
nporec GOpMyBaHHs HABUYKM BUKOHAHHS IEPEeBOPOTY yOIiK
xyomiiB 14 pokiB Ha ypokax ¢isuyHOI Kyn1pTypu. Pesynbratu
knacuikarii rpym mokasyiors, 1o 100 % BUXifHMX 3TpyIOBa-
HIIX CIIOCTepeXKeHb K1acu(pikoBaHO BipHO.

KrroyoBi cnmoBa: [ucKpyMiHaHTHUI aHaIi3, XJIOMIL, aKpo-
6aTu4Hi BIIPaBY, PeXXIIM BUKOHAHHS BIIPAB, HABYAHHA.
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