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Abstract

The purpose of the study was to determine the impact of exercises modes on developing a small ball throwing skill in
boys aged 8.

Materials and methods. The study participants were 21 boys aged 8, who were randomly divided into three groups of
7 people. 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 study examined the influence of the number of repetitions on the effectiveness of teaching boys aged 8 throwing a
small ball at a target. A pedagogical experiment examined the influence of 6, 12, and 18 repetitions with a 60-second
rest interval on the increase in the level of proficiency in exercises of boys aged 8. In the first group, the boys repeated
the task 6 times with a rest interval of 60 s, in the second group - 12 times with a rest interval of 60 s, in the third
group 18 times with a rest interval of 60 s. When teaching throwing exercises during the class, the study evaluated

the level of proficiency by the alternative method (“performed”, “failed”) and calculated the probability of exercise
performance (p = n/m, where n is the number of successful attempts, m is the total number of attempts).

In teaching boys aged 8, the method of algorithmic instructions was used. The next exercise started after three
successful attempts. Throwing a ball at a vertical target was taught.

The study materials were processed by the IBM SPSS 20 statistical analysis software. During discriminant analysis, a
prognostic model for group membership was created.

Results. Discriminant analysis made it possible to determine the impact of the number of repetitions on the
effectiveness of developing the skills of throwing a small ball at a target; answer the question as to how significantly the
modes of repetitions differ by the effectiveness of motor skills development, what class the object belongs to based on
the values of discriminant variables.

Conclusions. Based on the analysis of group centroids, it was found that in boys aged 8, six repetitions of the exercise
(6 sets one time with a rest interval of 60 s) significantly influence the increase in the level of proficiency in exercises
during physical education lessons.

The results of group classification show that 85.7% of the original grouped observations were classified correctly.
Keywords: boys aged 8, ball throwing, discriminant function.

Introduction Goodway, 2020; Barnett, Telford, Strugnell, Rudd, Olive, &
Telford, 2019). Motor skills development is associated with
the impact on children’s and adolescents’ health improve-
) . . i ) ment (Bolger, L. A., Bolger, L. E., O'Neill, Coughlan, Lacey,
ties d.evelopment, and an increase in schoolchildren’s motor  ~p . n, & Burns, 2019; Bolger, L. E., Bolger, L. A., O'Neill,
activity (Chan, Ha, Ng, & Lubans, 2019; Chang, Ward, & Coughlan, O’Brien, Lacey, Burns, & Bardid, 2020).

© Iermakov, S., Ivashchenko, O., Khudolii, O., Chernenko, S., . The learping process in physical education was studied
Veremeenko, V., Zelenskyi, B., 2021. in the followmg areas:

In the modern school, physical education is considered
as a single process of motor skills formation, motor abili-
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o motor sKkills in the structure of schoolchildren’s physical
fitness (Petrov, Khudolii, & Cieslicka, 2020; Shevchen-
ko, Khudolii, & Potop, 2020; Ivashchenko, Berezhna, &
Cieslicka, 2020);

o gender-related peculiarities of motor skills development
(Iermakov, Ivashchenko, & Khomiakov, 2020; Khudolii,
Golovnin, & Bartik, 2020; Kelly, O’Connor, Harrison, &
Ni Chéilleachair, 2019);

o regularities of motor skills development (Afrouzeh,
Musa, Suppiah, & Abdullah, 2020; Khudolii, 2019; Hast-
ie, Rudisill, Boyd, & Johnson, 2019);

o methods of assessing motor skills in children (Klingberg,
Hoeboer, Schranz, Barnett, De Vries, & Ferrar, 2019;
Lovric, Jelaska, Clark, Duncan, & Miletic, 2019; Nobre,
Valentini, & Rusidill, 2020).

It was found that the conditions for motor skills develop-
ment are one of the factors that determine the effectiveness of
schoolchildren’s learning (Ivashchenko, 2020; Ivashchenko,
Nosko, M., Nosko, Y., & Chernenko, 2019; Kapkan, Khudolii,
& Bartik, 2019a). The conditions for motor skills development
are understood as the alternation of exercises and rest inter-
vals (Marchenko & Taranenko, 2020; Ivashchenko, Khudolii,
Iermakov, Chernenko, & Honcharenko, 2018). The impor-
tance of studying the process of teaching physical exercises is
pointed out by Ivashchenko, Iermakov, Khudolii, Cretu, and
Potop (2017), Marchenko, and Kovalenko (2020), Abhaydev,
Bhukar, and Thapa (2020); the modes of physical exercises
were also considered in the process of motor abilities devel-
opment (Khudolii, Iermakov, Ivashchenko, & Nosko (2020);
Iermakov, Ivashchenko, Khudolii, & Chernenko, 2020).

Studies on motor skills development used a probabilistic
approach for motor skills assessment (Kapkan, Khudolii, &
Bartik, 2019b; Ivashchenko, Khudolii, Iermakov, & Harku-
sha, 2017), factorial designs (Khudolii, 2019; Ivashchenko,
2020), and discriminant analysis to study the regularities of
motor skills development (Gert-Jan de Bruijn & Benjamin
Gardner, 2011; Lulzim, I, (2013), which make it possible to
obtain new knowledge about the regularities of motor skills
development in schoolchildren. Thus, the study of the effec-
tiveness of teaching primary schoolchildren with the use of
modern multivariate statistical methods is relevant.

The purpose of the study was to determine the impact of
exercises modes on developing a small ball throwing skill in
boys aged 8.

Materials and methods

Study participants

The study participants were 21 boys aged 8, who were
randomly divided into three groups of 7 people. The chil-
dren and their parents were fully informed about all the fea-
tures of the study and gave their consent to participate in the
experiment.

Study organization

The study examined the influence of the number of rep-
etitions on the effectiveness of teaching boys aged 8 throwing
a small ball at a target.

A pedagogical experiment examined the influence of 6,
12, and 18 repetitions with a 60-second rest interval on the

increase in the level of proficiency in exercises of boys aged
8. In the first group, the boys repeated the task 6 times with
a rest interval of 60 s, in the second group - 12 times with a
rest interval of 60 s, in the third group 18 times with a rest
interval of 60 s.

When teaching throwing exercises during the class, the
study evaluated the level of proficiency by the alternative
method (“performed”, “failed”) and calculated the probability
of exercise performance (p = n/m, where n is the number of
successful attempts, m is the total number of attempts).

In teaching boys aged 8, the method of algorithmic in-
structions was used. The next exercise started after three
successful attempts. Throwing a ball at a vertical target was
taught.

The study analyzed the impact of the number of sets on
the level of proficiency in the following movements: 1. Throw-
ing a ball against the floor; 2. Throwing a ball forward and up,
feet shoulder width apart; 3. Throwing a ball forward and up,
left leg forward; 4. Throwing a ball forward and up, left side
to the throwing direction; 5. Throwing a ball at a 3 m distant
target.

Statistical analysis

To determine the impact of the suggested modes of
physical exercises for boys aged 8, discriminant analysis was
conducted.

The study materials were processed by the IBM SPSS
20 statistical analysis software. During discriminant analy-
sis, a prognostic model for group membership was created.
This model builds a discriminant function (or, when there
are more than two groups - a set of discriminant functions)
in the form of a linear combination of predictor variables,
which ensures the best division of groups. These functions
are built according to a set of observations, for which their
group membership is known. These functions can further be
used for new observations with known values of predictor
variables and unknown group membership.

For each canonical discriminant function, the study cal-
culated: eigenvalue, dispersion percentage, canonical correla-
tion, Wilks’ Lambda, Chi-square.

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.

Results

Tables 1-3 show the results of a comparative analysis of
the level of proficiency in a series of learning tasks of boys
aged 8 depending on the number of repetitions.

The exercise mode of 6 repetitions with a 60-second rest
interval has a statistically significantly better dynamics of the
level of proficiency than the exercise mode of 12 repetitions
with a 60-second rest interval for exercise 2 “Throwing a ball
forward and up, feet shoulder width apart” (p = 0.001), the
difference in proficiency in other exercises is not statistically
significant (p > 0.05).

The exercise mode of 12 repetitions with a 60-second rest
interval has a statistically significantly better dynamics of the
level of proficiency than the exercise mode of 18 repetitions
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Table 1. The results of a comparative analysis of the level of proficiency in a series of learning tasks of boys aged 8

6 repetitions

12 repetitions

95% confidence interval

No Exercise (n=7) (n=7) Ax t p of the difference of means
X s X s Lower limit Upper limit
1 Egg‘;wmg aballagainstthe ), 0.161  0.528 0.176  -0.094 -1.044 317 -291 102
, Throwingaball forwardand = 0 0529 0176 0471 7.071 1000 326 617
up, feet shoulder width apart
3 Throwingaball forwardand ., 0162  0.529 0176  -0.096 -1.057 311 -293 102
up, left leg forward
Throwing a ball forward and
4 up, left side to the throwing 0.48 0.263 0.67 0 -0.19 -1.914 .080 -.406 .026
direction
5 Throwingaballata3m 0.573 0.159  0.623 0125  -005 02632 .525 217 117

distant target

Table 2. The results of a comparative analysis of the level of proficiency in a series of learning tasks of boys aged 8

6 repetitions

18 repetitions

95% confidence interval

No Exercise (n=7) (n=7) Ax t p of the difference of means
X s X s Lower limit Upper limit
1 Eéﬁwmg aballagainstthe /2 161 0481 0176  -0.047 522 611 -244 149
, Throwingaball forwardand 0 0.811 0176  0.189 2.828 015 043 334
up, feet shoulder width apart
;3 Throwingaballforwardand .0 160 (717 0228  -0284  -2.691 .020 -514 -.054
up, left leg forward
Throwing a ball forward and
4 up, left side to the throwing 0.48 0.263 0.67 0 -0.19 -1.914 .080 -.406 .026
direction
5 Throwingaballata3m 0573 0159 0811 0176  -0238  -2.657 .021 -434 -.043

distant target

Table 3. The results of a comparative analysis of the level of proficiency in a series of learning tasks of boys aged 8

12 repetitions

18 repetitions

95% confidence interval

of the difference of
No Exercise (n=7) (n=7) Ax t
means
X s X s Lower limit Upper limit

1 Eg‘;wmg a ball against the 0528  0.176  0.481 0176  0.047 500 626 -.158 253
,  throwingaballforwardand = .5 o170 gy 0176  -0282  -3.000  .011  -.488 -077

up, feet shoulder width apart
3  Throwingaballforwardand o5 (176 (717 0228 -0.188  -1.732  .109  -.426 049

up, left leg forward

Throwing a ball forward and
4 up, left side to the throwing 0.67 0 0.67 0 0 - -

direction
5  Throwingaballata3m 0623 0125 0811 0176  -0.188  -2.309  .040  -.366 -011

distant target

with a 60-second rest interval for the first exercise (p = 0.049).
For other exercises, the dynamics of the level of proficiency is
not statistically significant (p > 0.05).

The exercise mode of 18 repetitions with a 60-second rest
interval has a statistically significantly better dynamics of the
level of proficiency than the exercise mode of 6 repetitions
with a 60-second rest interval for the third and fifth exercises,
and a worse dynamics for exercise 2 “Throwing a ball forward
and up, feet shoulder width apart” (p = 0.015).
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Thus, when developing a small ball throwing skill, the
modes of physical exercises significantly influence the effec-
tiveness of teaching.

To determine the impact of different modes of physical
exercises on the level of proficiency, discriminant analysis
was conducted (see Tables 4-6).

The first canonical function explains 75.3% (r = 0.856) of
the results variation, the second canonical function explains
24.7% (r = 0.688) of the results variation, which indicates
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their high informativeness (see Table 4). The materials of
analysis of the canonical functions show a statistical signifi-
cance of the first and second canonical functions (A, = 0.141;
p1=0.001; A, = 0.526; p, = 0.036). The first and second func-
tions have a high discriminative ability and value in interpre-
tation with respect to the general population (Table 5).

Table 6 shows the standardized canonical discriminant
function coefficients, which make it possible to determine the
ratio of the contribution of variables to the result of the func-
tion. The greatest contribution to the first canonical function
is made by variable 2 “Throwing a ball forward and up, feet
shoulder width apart’, variable 3 “Throwing a ball forward
and up, left leg forward”; to the second canonical function —
exercise 5 “Throwing a ball at a 3 m distant target”, exercise 3
“Throwing a ball forward and up, left leg forward”: the greater
the increase in proficiency in these exercises, the larger the
value of the functions. The above indicates that exercises 2, 3, 5
are most sensitive to the number of repetitions in boys aged 8.

Table 6 shows the structure canonical discriminant func-
tion coefficients, which are the coefficients of correlation be-
tween the variables and the function. Thus, the first function is
most closely connected with the results of the increase in profi-
ciency in exercise 2 “Throwing a ball forward and up, feet shoul-
der width apart’, exercise 4 “Throwing a ball forward and up, left
side to the throwing direction™ hence, a significant difference
between the teaching modes is observed in exercises 2 and 4.

The second function is most closely connected with the
results of the increase in proficiency in exercise 5 “Throw-
ing a ball at a 3 m distant target’, exercise 3 “Throwing a ball

forward and up, left leg forward™: hence, a significant differ-
ence between the teaching modes is observed in exercises
5 and 3. The first function makes it possible to differentiate
three exercise repetition modes, the second function enables
determining which exercises are most influenced by 12 and
18 repetitions.

Table 7 shows the coordinates of centroids for two groups.
They make it possible to interpret the canonical function
in relation to the role in classification. At the positive pole
is a centroid for the exercise mode of 6 repetitions with a
60-second rest interval, at the negative — a centroid for
the exercise mode of 12 repetitions with a 60-second rest
interval (see Fig. 1). This indicates a significant difference of
the impact of the number of repetitions on the increase in
the level of proficiency in exercises during physical education
lessons. The exercise mode of 6 repetitions with a 60-second
rest interval is most effective in terms of the total impact. The
results of group classification show that 85.7% of the original
grouped observations were classified correctly.

Discussion

The study assumed the possibility of using a discrimi-
nant function to assess the effectiveness of different modes
of physical exercises when teaching a series of throwing exer-
cises, as the verification of canonical functions indicates their
statistical significance.

The analysis determined the total impact of each teach-
ing mode on the level of proficiency in five exercises, as well

Table 4. Canonical discriminant function. Eigenvalues. Boys aged 8

Function Eigenvalues

% Dispersion Explained = Cumulative %

Canonical Correlation

1 2.744*
2 .900°

75.3
24.7

75
100

3
.0

.856
.688

Table 5. Canonical discriminant function. Wilks' Lambda. Boys aged 8

Verification of SN . Degrees of
Functions Wilks’ Lambda Chi-Square Freedom p
from 1 to 2 141 31.394 10 .001
2 .526 10.270 4 .036

Table 6. Canonical discriminant function coefficients. Wilks’ Lambda. Boys aged 8

N Exercise Standardized Coefficients Structure Coeflicients
1 2 1 2

] Throwing a ball against the 024 253 146 _008
floor

) Throwing a ball forward and 1014 98 368" 21
up, feet shoulder width apart

3 Throwing a ball forward and - 308 404 145 658"
up, left leg forward
Throwing a ball forward and

4 up, left side to the throwing -.239 247 -.339° 319
direction

5 Throwing a ball at a 3 m dis- 156 805 -098 735"
tant target

80
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Table 7. Functions at group centroids. Boys aged 8

Functi
Variants of Modes 1 Hheon >
6 repetitions, rest interval of 60 s 1.910 -.589
12 repetitions, rest interval of 60 s -1.846 -.653
18 repetitions, rest interval of 60 s -.064 1.242

85.7% of original grouped observations are classified correctly

m
2
3
]
N
=
=
2
=1 . =)
2 [ ] o o
(o]
-2 o o
4
T T T T T
-4 -2 0 2 4
Function 1

Fig. 1. Canonical discriminant functions. Graphic representation
of classification results of the level of proficiency in exercises of
boys aged 8: » — centroids for data groups after 1 - 6 repetitions, 2 -
12 repetitions, 3 — 18 repetitions

as a detailed impact of the teaching modes on the level of
proficiency in each exercise.

The data obtained supplement the information on the fac-
tors that influence the effectiveness of motor skills development
(Afrouzeh et al., 2020; Khudolii, 2019; Hastie et al., 2019); con-
firm the information that the conditions for motor skills devel-
opment are one of the factors that determine the effectiveness
of schoolchildren’s learning (Ivashchenko, 2020; Ivashchenko
et al,, 2019; Kapkan et al., 2019a). In addition, the study sup-
plemented the data on the use of a discriminant function in the
classification of schoolchildren by motor activity (Mili¢ et al.,
2011; Gert-Jan de Bruijn, & Benjamin Gardner, 2011; Lulzim,
2013). As in the papers by Geoffrey D. Broadhead and Gabie
E. Church (1982), Kapkan et al. (2019a), Ivashchenko (2020),
Ivashchenko et al. (2019), the study observed a high discrimi-
native and prognostic ability of the obtained functions in as-
sessing motor skills development in children and adolescents.

Discriminant analysis makes it possible to obtain new
data to monitor the process of motor skills development in
primary schoolchildren and supplements the information on
the methods of assessing motor skills in children (Klingberg
et al., 2019; Lovric et al.,, 2019; Nobre et al., 2020).

Based on discriminant analysis, it can be argued that to
teach the five exercises, the mode of 6 repetitions (3 sets two
times) with a 60-second rest interval may be recommended;
for more difficult exercises — the mode of 18 repetitions

TM®B, 2021, Tom 21, N2 1

(9 sets two times) with a 60-second rest interval. Based on
the analysis of structure coefficients and centroids of func-
tions, the mode of 18 repetitions (9 sets two times) with a
60-second rest interval may be recommended for the exercise
“Throwing a ball at a 3 m distant target”.

Conclusions

Discriminant analysis made it possible to determine the
impact of the number of repetitions on the effectiveness of de-
veloping the skills of throwing a small ball at a target; answer the
question as to how significantly the modes of repetitions 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 in
boys aged 8, six repetitions of the exercise (6 sets one time with a
rest interval of 60 s) have the greatest total impact on the increase
in the level of proficiency in exercises during physical education
lessons. The results of group classification show that 85.7% of the
original grouped observations were classified correctly.
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PO3MI3HAHHA OBPA3IB: BIJIUB PEXXUMIB BUKOHAHHA BIMPAB HA
®OPMYBAHHA HABUYK METAHHA MANIOIo M’A4A XJ1I0NM4YUKIB 8 POKIB

Cepriit Epmakos'**°?, Onbra IBamenko**°, Oner Xynomiit

Yepuenko***P, Biktopia Bepemeenko**5P

, borman 3eeHChKUT

24BCD_ epriit

7 2ABCD

'TnaHcbknmit yHiBepcuTeT (BisMYHOrO BUXOBAHHA i CIIOPTY
*XapkiBcbKuil HallioHaIbHMII Nlegaroriynmii yHiBepcuret imeni I. C. CkoBopoan

3Jlon6acpka gep)kaBHA MalIMHOOYNiBHA aKafeMis

ABTOpCHKMIT BK/IAZ: A — IU3aiiH ZOCTmKeHHsT; B — 36ip manux; C - crarananis; D - migroroska pykomucy; E - 36ip xoruTis

Pedepat. Crarra: 8 ., 1 puc., 7 Tabn., 32 prepena.

MeTa BOCHil)KEeHHA — BU3HAYUTH BIUIMB PEXUMIB BUKO-
HaHH: BIIpaB Ha (GOPMYyBaHHA HABMYKM METAHHA MaJIOTO M A4a
XJIOIYMKIB 8 pOKiB.

Marepianm i meTogu. Y HOCIiIpKeHHI IPUIHATM y4acThb
21 xom4umK 8 pokiB, sAKi Oy/Iy po3pieHi Ha Tpu rpymu o 7 ocié
Y BUIIAAKOBOMY IOpAAKY. [litn Ta ixui 6arbku 6ymu iHpopmo-
BaHi PO BCi 0COOMMBOCTI JOCTIKEHHS 1 Janm 3TOZlY Ha y4acThb
B €KCIIEPMMEHTI.

JocnimkyBaBcs BIUIMB KiTbKOCTi MOBTOPEHb Ha edex-
TUMBHICTD IIpOlleCy HaBYaHHsA METAHHIO Maloro M’si4a B Li/Ib y
XJIONYMKiB 8 pOKiB. ¥ mejarorivHoMy eKCIiepMMeHTi BUBYaBCs
BIUIMB 6, 12 i 18 IOBTOpEHD 3 iHTEpPBANIOM BifjIIOYMHKY 60 C Ha
IPUPICT piBHA HABYEHOCTI BIIpaB X/IOIMYMKiB 8 pokiB. ¥ nepiwiit
TPyHi XJIOMYNMKM TIOBTOPIOBANIN 3aBJJaHHA 6 pasiB 3 iHTepBa-
710M Bifnmounnky 60 ¢, y gpyriit rpyni — 12 pasis 3 inTepBanom
BignounHKy 60 ¢, y TperTiit rpymi 18 pas 3 iHTepBanoM Bifmo-
yuHKY 60 c. ¥ mponeci HaBYaHHA KUJKOBUX BIIPaB y 3aHATTI
OLIiHIOBaBCsA a/NbTePHATMBHMM METO/IOM PiBeHb HaBYEHOCTU
(«BMKOHAB», «He BUKOHAB»), pO3PaxoByBaiacs BiporigHicTh
BUKOHAHHA BIIpaBM (p = n/m, fie n — KilbKicTh yCIHilIHO BM-
KOHAHMX CIIpo0, M — 3arajbHa KilbKicTb cpo6). Y HaB4aHHI
X/JIONYMKiB 8 POKiB BMKOPUCTOBYBaBCsA METOJ, a/ITOPUTMiUYHIX

posnopsamKkeHb. [lepexif o HacTyImHOI BIIpaBM 37iJICHIOBaBCS
Hic/IA TPbOX YCHIIIHMX cIIpo6. BuBuanmcs MeTaHHA M'A4a y
BEPTUKAJIbHY 1Ii/Ib.

Marepianu gocifi>keHH: oIlpaljboBaHi B IPOrpaMi CTaTuC-
TUYHOTO aHanisy — IBM SPSS 20. ¥V nponeci iuckpumMiHaHTHOTO
aHasi3y Oy/1a CTBOpeHa IPOTHOCTUYHA MOJIE/b /ISt Ha/IeXXHOCTI
10 TPYTIN.

Pesynbratu. [JyuckpyMiHaHTHUII aHa/Mi3 JO3BOIMB BU3Ha-
YUTU BIUIVB KiZTBKOCTi IOBTOPEHb Ha e(eKTUBHICTb HOpMY-
BaHHsA HaBUMYOK METaHHs MaJIOro M ’s4a B 11iJIb; ATy BilIOBigb
Ha MUTAaHHA HACKiIbKM JOCTOBIPHO Pi3HATHCA PEXXUMM ITOBTO-
PEHHSI 3a Pe3y/IbTAaTUBHICTIO (POPMYBAHHS PYXOBUX HABUYOK,
IO SIKOTO KJIACY HAJIKUTb 00’€KT Ha OCHOBi 3Ha4YeHb AMCKPU-
MiHAaHTHMX 3MiHHUX.

BucnoBku. Ha ocHOBI aHani3y 1leHTpOifiB Ipyn BU3Haye-
HO, IO Y X/TOITYIMKiB 8 pOKiB 6 IMOBTOpeHb BIIpaBy (6 MiXoxiB
mo 1 pasy 3 iHTepBajoM BifmOYMHKY 60 C) MalOTbh CYTTEBMIL
BIUIVB Ha IIPUPICT PiBHSA HaBUYEHOCT] Ha YpoKax (isndHOIl Ky/ib-
Typu. Pesynbratu knacudikauii rpyn mokasywors, 1o 85,7%
BUIXifJHMX 3IPYIOBAHUX CIIOCTEPEKeHb K/Iacu(piKoBaHO BipHO.

KnrouoBi cmoBa: xom4mku 8 poOKiB, MeTaHHS M s4a,
IOMCKPUMiHaHTHA QYHKIIiA.

Information about the authors:
Iermakov Sergii: sportart@gmail.com; https://orcid.org/0000-0002-5039-4517; Gdansk University of Physical Education and
Sport, Department of Sports, Kasimir Gorskogo St, 1, 80-336 Gdansk, Poland.

Ivashchenko Olha: ivashchenko@hnpu.edu.ua; https://orcid.org/0000-0002-2708-5636; H. S. Skovoroda Kharkiv National
Pedagogical University, Department of Theory and Methodology of Physical Education, Alchevskykh St, 29, Kharkiv, 61002,

Ukraine.

Khudolii Oleg: khudoli@hnpu.edu.ua; https://orcid.org/0000-0002-5605-9939; H. S. Skovoroda Kharkiv National Pedagogical
University, Department of Theory and Methodology of Physical Education, Alchevskykh St, 29, Kharkiv, 61002, Ukraine.

Chernenko Sergii: chernenko.sergey65@ukr.net; https://orcid.org/0000-0001-9375-4220; Donbas State Engineering Academy,
Department of Physical Education, Akademichna St, 72, Kramatorsk, 84313, Ukraine.

Veremeenko Viktoriia: viktoriaveremeenko91@gmail.com; https://orcid.org/0000-0002-9826-9678; H. S. Skovoroda Kharkiv
National Pedagogical University, Department of Theory and Methodology of Physical Education, Alchevskykh St, 29, Kharkiv,

61002, Ukraine.

Zelenskyi Bohdan: bod9.borec@gmail.com; https://orcid.org/0000-0002-2862-6131; H. S. Skovoroda Kharkiv National
Pedagogical University, Department of Theory and Methodology of Physical Education, Alchevskykh St, 29, Kharkiv, 61002,

Ukraine.

Cite this article as: Iermakov, S., Ivashchenko, O., Khudolii, O., Chernenko, S., Veremeenko, V., & Zelenskyi, B. (2021). Pattern
Recognition: Impact of Exercises Modes on Developing a Small Ball Throwing Skill in Boys Aged 8.Teorid ta Metodika Fizi¢nogo
Vihovannd, 21(1), 77-83. https://doi.org/10.17309/tmfv.2021.1.10

Received: 21.02.2021. Accepted: 20.03.2021. Published: 25.03.2021

This work is licensed under a Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0).

TM®B, 2021, Tom 21, N 1 83



