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Abstract

The purpose of the study was to determine the impact of the number of repetitions on the effectiveness of teaching

boys aged 15 a cartwheel.

Materials and methods. The study participants were 20 boys aged 15. The children and their parents were fully
informed about all the features of the study and gave their consent to participate in the experiment. To solve the tasks
set, the study used: pedagogical experiment, discriminant analysis.

Results. The study found that 6 repetitions 1 time each with a rest interval of 60 s are more effective than 6 repetitions
2 times each with a rest interval of 60 s when teaching the ability to assess movement performance by time (p < 0.001).
And with the first exercise mode, fewer repetitions are needed to master the entire cartwheel.

Conclusions. Based on the analysis of group centroids, it was found that 6 repetitions of the exercise (6 sets 1 time
each with a rest interval of 60 s) significantly influence the cartwheel skill development in boys aged 15 during physical
education classes. The results of group classification show that 95.0% of the original grouped observations were

classified correctly.
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Introduction

Motor skills development in schoolchildren is the main
task of the modern school (Ivashchenko, 2020; Kapkan et al.,
2019a,b). Studies focus on optimizing the teaching of basic
movements (Herrmann et al., 2019; Morley et al., 2019; Sam-
sudin et al., 2021). The modes of alternating exercises and
rest intervals are considered as a factor that influences the
effectiveness of teaching (Burstein et al., 2021; Ivashchenko et
al., 2017; Ivashchenko et al., 2015). Therefore, it is relevant to
study the impact of different exercise modes on the effective-
ness of teaching schoolchildren aged 15 acrobatic exercises.

The purpose of the study was to determine the impact of
the number of repetitions on the effectiveness of teaching
boys aged 15 a cartwheel.

Material and methods

Study participants. The study participants were 20 boys
aged 15. 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-
vation, timing of training tasks; pedagogical experiment,
methods of mathematical statistics, discriminant analysis.

The pedagogical experiment was conducted at the ly-
ceum No. 107, Kharkiv, in the 2020-2021 academic years.
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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. The
level of proficiency in the exercises was determined by the
alternative method: “performed” or “failed”. A technically
correct performance of the exercise gave the students “1”
point; a failure to perform the exercise gave them “0” entered
in the protocol.

Statistical analysis. The study materials were processed
using the IBM SPSS 20 statistical analysis program. Discri-
minant analysis was conducted. For each canonical discrimi-
nant function, the study calculated the following: eigenvalue,
variance percentage, canonical correlation, Wilks’ lambda,
Chi-square. For each step: prior probabilities, Fisher’s func-
tion coeflicients, unstandardized function coefficients, Wilks’
lambda for each canonical function.

The study protocol was approved by the Ethical Com-
mittee of the University. In addition, the children and their
parents or legal guardians were fully informed about all the
features of the study, and a signed informed consent docu-
ment was obtained from all the parents.
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Results

The analysis of mean values shows that statistically sig-
nificant differences in the number of repetitions are observed
in the first and fourth series of training tasks. The 15-year-old
boys who use the first mode need fewer repetitions to master
the movements than the 15-year-old boys who use the second
mode of training.

To determine the impact of different modes of exercises
on the level of proficiency, discriminant analysis was con-
ducted. The results of the Box’s M test confirm the assump-
tion about the homogeneity of variances and covariances
used in the discriminant analysis.

The first canonical function explains 100% of the results
variation, which indicates its high informativity (r = 0.915).
The materials of the canonical function analysis show its sta-
tistical significance (A = 0.163; p = 0.001). The first function
has a high discriminative ability and value in interpretation
of the general population.

The standardized canonical discriminant function coef-
ficients make it possible to determine the ratio of the contribu-
tion of variables to the function result. The results of the first
and fourth series of training tasks make the largest contribu-
tion to the first canonical function. The above indicates that
the exercises of the first and fourth series of training tasks are
the most sensitive to the number of repetitions in boys aged 15.

The structure canonical discriminant function coeffi-
cients are the coefficients of correlation between the vari-
ables and the function. Thus, the function is most closely
connected with the number of repetitions of exercises of the
first and fourth series of training tasks.

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
exercise mode of 12 repetitions, at the negative — a centroid
for the exercise mode of 6 repetitions. This indicates a signifi-
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cant difference in the impact of exercise repetition modes on
the number of repetitions required for motor skills develop-
ment in boys aged 15 during physical education classes. The
results of group classification show that 95.0% of the original
grouped observations were classified correctly.

Thus, the assumption was made about a significant influ-
ence of the modes of alternating exercise repetitions and the
rest interval on the effectiveness of motor skills development
in boys aged 15. The study found that 6 sets 1 time each with a
rest interval of 60 s are more effective than 6 sets 2 times each
with a rest interval of 60 s when teaching the ability to assess
movement performance by time (p < 0.001). And with the
first exercise mode, fewer repetitions are needed to master
the entire cartwheel. This is due to the fact that differentia-
tion of time characteristics requires immediate information
about the movement performance after each repetition. The
results presented confirm the data of Iermakov et al. (2021),
Ivashchenko et al. (2015), Kapkan et al. (2019b) about the in-
fluence of exercise modes on the effectiveness of motor skills
development in schoolchildren.

Conclusions

Discriminant analysis made it possible to determine the
impact of the number of repetitions on the effectiveness of
developing the cartwheel skill in boys aged 15, answer the
question as to how significantly the modes of repetition differ
by the effectiveness of motor skills development, what class
the object belongs to based on the values of discriminant
variables.

Based on the analysis of group centroids, it was found
that 6 repetitions of the exercise (6 sets 1 time each with
a rest interval of 60 s) significantly influence the cartwheel
skill development in boys aged 15 during physical education
classes. The results of group classification show that 95.0 % of
the original grouped observations were classified correctly.
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ANCKPUMIHAHTHUIA AHANI3: BMNJIUB KIJIbKOCTI
MOBTOPEHb HA EQOEKTUBHICTb NPOLIECY HABYAHHA
MEPEBOPOTY YbIK XJIOMNUIB 15 POKIB

Jdmutpo IBanos', Onbra Isamenko', ITapon baprik?

'XapkiBcbkuil HanjoHanbHMI Tefaroriunmit yiBepcutet iMeHi [.C. CkoBoponu

*YuiBepcureT Mares bens

MeTta TOCHiIKeHHS — BUSHAYNUTH BIUIMB KiJIbKOCTI IIOBTO-
peHb Ha e(PeKTUBHICTb IPOLleCYy HaBYAHH:A MepeBOPOTY YOIk
XJIONLIB 15 POKiB.

Marepianu i meTopu. Y focrifykeHHi npuitHamm 20 XIom-
1iB 15 pokis. Jitu Ta ixui 6aTbku 6ynmu iHdopmoBaHi mpo Bci
0CO6/IMBOCTI JOCTIMIKEHHs 1 /iU 3TOLy Ha Y4acTh B €KCIIEPH-
MeHTi. [l BUpillleHHA MOCTaBIeHUX 3aBIaHb OYyIM BUKOPUC-
TaHi: IeJaroriYHuii eKCIePUMEHT, IUCKPUMMiHAHTHII aHATIi3.

Pesynbratu. BcTtanosneno mo 6 nosTopeHs 1o 1 pasy 3
iHTepBa/OM BifHOuMHKy 60 ¢ Mae 6ibIly eeKTUBHICTD HiX
6 ITOBTOPEHD 110 2 pasy 3 iHTEPBAJIOM BifllIOYMHKY 60 ¢ y Ipo-
Ileci HaBYaHHSA YMiHHIO OLIiHIOBAaTV BUKOHAHHSA PYXiB 32 4aCOM

(p < 0,001). MeH111a KinbKiCTb IIOBTOPEHb IIPJ NIEPLIOMY PeXKI-
Mi BUKOHAHH: BIIPaB HeoOXifHa i /I OBOJIOJIHHA [IepeBOPOTY
y6iK B 11in0oMY.

BucnoBku. Ha ocHOBI aHasi3y 1leHTpOifliB TpyN BU3Haye-
HO, [0 6 MMOBTOPEHDb BIpaBy (6 migxofis mo 1 pasy 3 iHTepBa-
JIoM BifnounHky 60 ¢) Mae CyTTEBUIT BIVIMB Ha Iporiec Gpopmy-
BaHHA HaBMYKY BUKOHAHHA IIePeBOPOTY y 6iK XyTomuis 15 pokis
Ha ypokax ¢isn4Hoi Kynbrypu. Pesynbratn knacnudikanii rpym
IIOKa3yH0Th, 110 95,0 % BUXiJHUX STPYIIOBAHMX CIOCTEPEXEHD
K1acudikoBaHo BipHO.

KrnroyoBi cmoBa: [ycKpyMiHaHTHUI aHai3, XJIOMIL, aKpo-
OaTuyHi BIIPaBM, PEXXUM BUKOHAHHS BIIPAaB, HABYAHHSL.
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