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Abstract

The purpose of the study was to determine the state of performance of motor actions by girls with different
handedness, which establishes a valid program for each age period of 3-5 years.

Materials and methods. Sixty girls took part in the study (compared with the right-, left-hand preference, and
ambidexterity), each attended a preschool, and at the time of the study, the age of each was within the range of 3 years
5 months 2 days to 3 years 5 months and 29 days. To obtain the necessary data, motor actions determined by the
current child development program in the preschool period were used. The quality of the girls' performance of each
defined motor action was assessed, and the procedure took place in January of each new school year, that is, when the

girls were first 3 years old, then 4 and 5 years old.

Results. Each age of the period of 3-5 years is marked by handedness-related features of development and
manifestation of the motor function of girls when performing motor actions with their hands. At the same time, the
majority of motor actions were performed by the girls of each sample with a score lower than the maximum score.
This does not contribute to the intensive development of the motor function of girls, which differs from the task
defined by the current program for preschool education institutions. Comparing the results of girls with different
handedness, it was found that in most motor actions, the scores obtained for performance differ by a statistically

significant amount, and at each age of the studied period.

Conclusions. Establishing features in the quality of performance of motor actions by girls with different handedness
at each age period of 3-5 years is an important task. To increase the effectiveness of the educational process, the
teacher needs to pay more attention to the study of those motor actions that were evaluated with low scores in girls

with a certain preferred hand.

Keywords: girls, preschool age, hand asymmetry, motor function, development.

Introduction

In the preschool period, one of the main functions of a
child is movement (Katzmarzyk & Silva, 2013). Therefore,
educators pay considerable attention to the development of
this function, especially during physical education, which
is implemented in various forms of classes (Altavilla & Di
Tore, 2016; Di Tore et al., 2016). At the same time, the basis
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of such classes is the content of the current program on child
development in the preschool period (Bayer et al., 2014).
This content provides motor actions that a child at a certain
age of 3-6 years should master at the level of exploration of
degrees of freedom, and preferably at the highest level, that
is, at the level of capitalization of degrees of freedom (Bern-
stein, 1991; Schmidt & Lee, 2013).

However, at the current stage, the issue of the state of
formation of children’s abilities and skills in motor actions,
which are determined by the specified current program,
has not been sufficiently studied (Turvey & Fonseca, 2009).
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The need for such information does not raise doubts, be-
cause it allows establishing the effectiveness of physical edu-
cation in the formation of abilities, and skills in basic motor
actions, as well as shortcomings and discrepancies between
the required and real results.

On the other hand, the achievement of the goal of physi-
cal development of children in the preschool period is greatly
facilitated by the implementation in practice of the provision
on taking into account their characteristics (Malina et al,,
2004; Kalinkova, 2007). One of the effective criteria for indi-
vidualization is the child’s handedness (Iedynak et al., 2017;
De Kovel et al.,, 2019; Giintiirkiin et al., 2020). This is due
to the discrepancy in the development of motor function
(Reiss, 2000), physical qualities (Galamanzhuk & Iedynak,
2016), psychosocial (Fisher, 2006; Iedynak & Galamanzhuk,
2010), physiological (Galamanzhuk et al.,, 2019) and some
other performance abilities (Scharoun & Bryden, 2014; Ra-
tini, 2021) of children in the preschool period.

At the same time, there are separated studies (Galaman-
zhuk, 2015) aimed at establishing peculiarities in the for-
mation of motor skills and skills of children with different
handedness in actions determined by the current program
of their development in the preschool period as basic motor
actions. In this regard, research on solving such a problem
is relevant.

The purpose of the study was to determine the state of
performance of motor actions by girls with different hand-
edness determined by the current program for each age pe-
riod of 3-5 years.

Materials and methods

Study participants

60 girls took part in the study: 20 each with the right
(R), left (L) hand preference, and ambidexterity (A), each
attending a preschool; the base of the study was a total of
15 preschool education institutions located in various cities
of the western region of Ukraine. At the time of the begin-
ning of the study, the age of all the girls ranged from 3 years
5 months 2 days to 3 years 5 months and 29 days. The main
attention was focused on evaluating the girls’ performance
of each defined motor action. The results were recorded in
January of each new academic year, that is, when the same
girls were first 3 years old, then 4 and 5 years old.

Study organization

To obtain the necessary data, girls’ performance of mo-
tor actions determined by the current program for each age
period of 3-5 years was evaluated (Bayer et al., 2014). In par-
ticular, at the age of 3, such actions were: collecting balls, car-
rying them and putting them in a certain place (basket, box);
rolling the ball on an inclined surface; rolling the ball with
one or two hands to the teacher; rolling the ball with one
or two hands under the arc; rolling the ball with one or two
hands to each other, moving behind it during its roll; throw-
ing the ball forward with both hands from below; throw-
ing the ball forward from the chest; throwing the ball from
behind the head; throwing the ball with both hands to the
teacher; trying to catch the ball thrown by the teacher (dis-
tance 80-100 cm); throwing the ball over the rope stretched

at the level of the child’s chest (distance 1-1.5 m); throwing
a ball (weight 100 g) at a horizontal target (basket, box) with
the right and left hands from a distance of 1.3-1.5 m; throw-
ing objects with the right and left hands at a distance; throw-
ing a ball (weight 100 g) at a vertical target from a distance of
1-1.5 m. At the age of 4, girls performed the following motor
actions: rolling the ball from the teacher to the child and
back from a half-squat position (distance 1.5-2 m); rolling
the ball between objects into the goal (width 50-60 cm, dis-
tance 1.5-2 m); throw the ball to the teacher with both hands
from below and from the chest; catching the ball thrown
by the teacher (distance — 1.5 m); throwing a ball (weight
100 g) at a horizontal target (basket, box) from a distance of
1.5-2.0 m; throwing the ball with both hands from the chest
and from below into a basket (box) standing on the floor ata
distance of 2 m; after throwing the ball on the floor, trying to
catch it two or three times in a row; throwing a ball (weight
100 g) with the right and left hands at a vertical target (the
height of the center of the target is 1.2 m above the floor, the
distance to the target is 1.5-2.0 m); throwing a ball (weight
100 g) with the right and left hands at a distance (distance
3-5 m). At the age of 5, the girls’ performance of the fol-
lowing motor actions was assessed: throwing a ball from
one hand to another at a different pace; while standing still,
hitting the ball on the floor (12 repetitions); throwing the
ball to another child with two hands from the chest; throw-
ing the ball from behind the head while standing or moving
forward; catching the ball from different starting positions;
catching the ball after bouncing off the floor; throwing and
catch the ball with both hands (up to 20 times in a row); hit-
ting the wall with a ball; throwing a stuffed ball (weight 1 kg)
to another child; catching a stuffed ball; throwing a small ball
into the ring at a height of 2.2 m from the floor; throwing
objects (bag, ball) with the right and left hands for 3-5 m;
throwing a ball (weight 100 g) at a moving target.
Recommendations (Grime & Wright, 2016) regarding
the use of the Delphi Method were taken into account when
evaluating the correct performance of motor actions by girls.
Thus, 5 experts (2 Candidates of Science and 3 Doctors of
Science) took part in the assessment, all of them specialists in
physical education of children, and each of them has at least
10 years of experience. The girls were given 2 attempts to
perform each motor action, and the best one was evaluated.
But the girls did not know that their performance was being
evaluated; this made it possible to minimize the excitement
of the girls because it could affect the correct performance of
the motor action (Thomas et al., 2011). The evaluation took
place in two rounds: first, each expert evaluated the perfor-
mance of all the girls’ proposed motor actions, after that he
studied the results of the questionnaires of his colleagues,
video recordings of the girls’ performance of the motor ac-
tions, and corrected (if he changed his mind) his evaluation
results. After that, each expert received a final score, which
was used to assess the girls’ performance of a certain motor
action; all five scores were taken into account when finding
the average score for the performance of each motor action.
Experts took into account the recommendations for the
assessment of motor development and function in preschool
children (Tieman et al., 2005; Timmons et al., Pfeiffer, 2007).
A system was chosen to provide the evaluation with one of
the following points: “3” - the highest point, which indicates
the achievement of the set goal due to the technically correct

552



Galamanzhuk, L., Smolianko, Yu., Hudyma, N., Balatska, L,Mytskan, T., Mysiv, V., & Marchuk, V. (2022). Performance of Hand
Movements by 3-5-Year-Old Girls with Different Handedness

performance of all movements in the action, which is evidenced
by the absence of errors; “2” — the set goal is achieved because
the motor action is performed correctly in general, except for
one or two movements (parameters — movement trajectory,
pace, etc.) that are reproduced with minor errors, that is, that
do not affect the result; “1” - the set goal was not achieved due
to difficulties in performing the motor action, although in-
dividual movements (parameters) were reproduced correctly.
The girls’ hand preference was determined at the be-
ginning of the study, taking into account the recommen-
dations (Edlin et al., 2015) using the Short Form of Edin-
burgh Handedness Scale (Veale, 2014). The organization of
the study took into account the provisions of the Helsinki
Declaration of the World Medical Association (WMA-2013)
on the ethical principles of medical research with human
participants. The research protocol was approved by the eth-
ics commission of Kamianets-Podilskyi National University.

Statistical analysis

All statistical analyzes were performed using SPSS Ver-
sion 21. For each assessment, the following calculations were
performed: arithmetic mean (M), standard deviation (SD),
and Kolmogorov-Smirnov Test (KS). The last one made it
possible to establish a difference from the normal distribution
of individual values in each sample of girls (Vincent, 2005). In
this regard, when comparing two averages, non-parametric
tests were used, namely Mann-Whitney (U, Z values), and
Wilcoxon (W values); the 0.05,0.01, 0.001 levels of probability
were used to indicate statistical significance (Khalafian, 2007).

Results

Before starting the analysis of the data obtained in ex-
perimental groups of girls in each age period of 3-5 years, the

correspondence of the individual values distribution of each
indicator to the normal distribution was established. It was
found that in 3-year-old girls with different hand prefer-
ences, the distribution of individual results differed from the
normal one (Table 1).

In addition, the obtained data indicated that girls from
A and R performed for the highest score of “3” for one move-
ment out of all 14 offered. Moreover, it was the same motor
action, namely “to collect balls, carry them, and put them
in a certain place” The same result was noted for girls from
L, but they additionally scored a score of “3” for the perfor-
mance of “rolling a ball with one or two hands to the teacher”
and “throwing objects with the right and left hands at a dis-
tance” But the former also had the least number of motor
actions, the performance of which was evaluated with the
lowest score “1”. There were 6 such actions, while the girls
from A -9, from R - 10.

Comparing the scores of these 3-year-old girls with dif-
ferent hand preferences for performing the specified 14 mo-
tor actions, the following was found. In girls from A and L,
as well as from L and R, 8 grades differed by a statistically
significant value, while in girls from A and R - 6 (Table 2).

In all cases, such a feature was noted for the score for
performing the motor action “rolling the ball with one or
two hands to the teacher”, because it was the highest in girls
with L (3 points), while it was significantly lower in R, name-
ly 2.45+0.6 points (p = 0.001), in A the smallest, — 1.9+0.85
(respectively, p = 0.013 and p = 0.001).

At four years old, the distribution of the obtained data
differed from the normal one (Table 3).

The following was also noted: according to the obtained
data, out of all 9 motor actions, the highest score of “3” was
evaluated for the performance of only one action and only
by girls from A, namely “throw a ball weighing 100 g with
the right and left hands at a distance (a distance of at least

Table 1. Results of performance of motor actions by 3-year-old girls with different handedness

girls with A (n=20)

girls with A (n=20)  girls with R (n=20)

N Motor action
M SD KSp M SD KSp M SD KSp
1 Collect balls, carry them and put them in a certain place 300 0 <001 300 0 €00l 300 0 <0.01
(basket, box)
2 Roll the ball on an inclined surface 1.85 037 <0.01 1.75 044 <001 125 0.64 <0.01
3 Roll the ball with one or two hands towards the teacher 1.90 085 <0.01 3.00 O <0.01 245 0.60 <0.01
4 Roll the ball with one or two hands under the arc 1.00 0 <0.01 075 044 <0.01 0.8 0.52 <0.01
5 Roll_ the. ball Wlt}-l one or two hands to each other, moving 155 110 <001 100 0 001 09 079 <0.01
behind it during its roll
6 Throw the ball forward with both hands from below 225 091 <0.01 225 0.85 <001 135 093 <0.01
7 Throw the ball forward from the chest 2.10 0.64 <0.01 250 0.51 <001 1.65 0.88 <0.01
8 Throw the ball from behind the head 2.05 094 <0.01 225 133 <001 155 094 <0.01
9 Throw the ball with both hands to the teacher 1.85 087 <0.01 225 0.85 <0.01 2.5 0.60 <0.01
10 "Cfrrgl)to catch the ball thrown by the teacher (distance 80-100 120 100 <00l 150 115 <00l 165 049 <001
11 Th'I'O\,N the bau over the rope stretched at the level of the 100 056 <001 150 089 <00l 08 089 <0.01
child’s chest (distance 1-1.5 m)
12 Throw the ball (weight 100 g) at a horizontal target with the
right and left hands (distance - 1.3-1.5 m) 1.80 0.83 <0.01 1.25 044 <0.01 0.95 0.89 <0.01
13 Throw objects with the right and left hands at a distance 270 047 <0.01 3.00 0 <0.01 265 0.59 <0.01
14 Throw a ball (weight 100 g) at a vertical target from a distance 180 083 <001 250 051 <00l 18 095 <0.01

of 1-1.5m
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Table 2. Comparison of the results of performance by 3-year-old girls motor actions with different handedness

Motor Asymp.Sig
action Mean Rank Sum of Rank U w Z
(2-talled)
(N)
A (n=20) L (n=20) A (n=20) L (n=20)
1 20.50 20.50 410.0 410.0 200.0 410.0 .000 1.000
2 21.50 19.50 430.0 390.0 180.0 390.0 -.781 0.435
3 13.50 27.50 270.0 550.0 60.0 270.0 -4.480 0.000
4 23.00 18.00 460.0 360.0 150.0 360.0 -2.360 0.018
5 27.50 13.50 550.0 270.0 60.0 270.0 -4.512 0.000
6 20.63 20.38 412.5 407.5 197.5 407.5 -.074 0.941
7 17.25 23.75 345.0 475.0 135.0 345.0 -1.190 0.047
8 18.88 22.13 377.5 442.5 167.5 377.5 -.999 0.318
9 18.00 23.00 360.0 460.0 150.0 360.0 -1.443 0.149
10 19.00 22.00 380.0 440.0 170.0 380.0 -.840 0.401
11 16.25 24.75 325.0 495.0 115.0 325.0 -2.481 0.013
12 24.13 16.88 482.5 337.5 127.5 337.5 -2.247 0.025
13 17.50 23.50 350.0 470.0 140.0 350.0 -2.623 0.009
14 15.75 25.25 315.0 505.0 105.0 315.0 -2.751 0.006
A (n=20) R (n=20) A (n=20) R (n=20)
1 20.50 20.50 410.0 410.0 200.0 410.0 .000 1.000
2 21.50 19.50 430.0 390.0 180.0 390.0 -.781 0.435
3 13.50 27.50 270.0 550.0 60.0 270.0 -4.480 0.000
4 23.00 18.00 460.0 360.0 150.0 360.0 -2.360 0.018
5 27.50 13.50 550.0 270.0 60.0 270.0 -4.512 0.000
6 20.63 20.38 412.5 407.5 197.5 407.5 -.074 0.941
7 17.25 23.75 345.0 475.0 135.0 345.0 -1.190 0.047
8 18.88 22.13 377.5 442.5 167.5 377.5 -.999 0.318
9 18.00 23.00 360.0 460.0 150.0 360.0 -1.443 0.149
10 19.00 22.00 380.0 440.0 170.0 380.0 -.840 0.401
11 16.25 24.75 325.0 495.0 115.0 325.0 -2.481 0.013
12 24.13 16.88 482.5 337.5 127.5 337.5 -2.247 0.025
13 17.50 23.50 350.0 470.0 140.0 350.0 -2.623 0.009
14 15.75 25.25 315.0 505.0 105.0 315.0 -2.751 0.006
L (n=20) R (n=20) L (n=20) R (n=20)
1 20.50 20.50 410.0 410.0 200.0 410.0 .000 1.000
2 25.25 15.75 505.0 315.0 105.0 315.0 -2.898 0.004
3 25.50 15.50 510.0 310.0 100.0 310.0 -3.592 0.000
4 20.13 20.88 402.5 417.5 192.5 402.5 -.261 0.794
5 22.00 19.00 440.0 380.0 170.0 380.0 -1.113 0.266
6 25.50 15.50 510.0 310.0 100.0 310.0 -2.849 0.004
7 26.00 15.00 520.0 300.0 90.0 300.0 -3.168 0.002
8 24.25 16.75 485.0 335.0 125.0 335.0 -2.169 0.030
9 19.13 21.88 382.5 437.5 172.5 382.5 -.822 0.411
10 19.75 21.25 395.0 425.0 185.0 395.0 -433 0.655
11 24.75 16.25 495.0 325.0 115.0 325.0 -2.478 0.013
12 23.00 18.00 460.0 360.0 150.0 360.0 -1.518 0.129
13 23.50 17.50 470.0 350.0 140.0 350.0 -2.619 0.009
14 24.75 16.25 495.0 325.0 115.0 325.0 -2.487 0.013

Note: Mann-Whitney U, Wilcoxon W; a reliably significant difference between the two means is highlighted in color

3-5m)” As for the lowest score, it was used to evaluate the
performance of 5 motor actions by girls with A, and L and
the performance of 6 actions by girls with R.

Other data related to the comparison of scores obtained
for the performance of each of the 9 specified motor actions
(Table 4).

At 5 years, the distribution of most of the obtained data
differed from normal, and exceptions were characteristic of
each group of girls (Table 5).

We received data that indicated the following: out of all
13 motor actions, the performance of only one action by girls
from A and R was rated the highest.
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Table 3. Results of performance of motor actions by 4-year-old girls with different handedness

girls with A (n=20)  girls with L (n=20)  girls with R (n=20)

N Motor action
M SD KSp M SD KSp M SD KSp

] Roll the ball fr.opl the teacher to the child and back from a 205 051 <00l 150 089 <00l 215 067 <0.10
half-squat position (1.5-2 m)

Roll the ball between objects into the goal (width 60-50

2 . 210 085 <0.15 1.75 0.85 <0.05 1.85 0.99 <0.15
cm, distance 1.5-2 m)

3 Throw the ball to the teacher with both hands from below 210 102 <005 250 051 <005 240 068 <0.05
and from the chest

4 Catch the ball thrown by the teacher (distance - 1.5 m) 1.85 088 <0.10 1.75 0.85 <0.05 1.65 1.09 >0.20

5 Throw the ball (weight 100 g) at a horizontal target from a 0.85 067 <010 225 085 <0.05 185 099 5020

distance of 1.5-2.0 m
¢ hrow theball with both hands from the chestand from —, \ . 076 001 200 103 <005 180 089 0.20
below into a basket standing on the floor (distance - 2 m)
After throwing the ball on the floor, try to catch it two or
three times in a row
Throw the ball (weight 100 g) with the right and left hands
8 atavertical target (the height of the center of the targetis ~ 1.00 0.79 >20 125 044 <001 130 0.86 <0.10
1.2 m above the floor, the distance to the target is 1.5 -2.0 m
Throw a ball (weight 100 g) with the right and left hands at
a distance (a distance of at least 3-5 m)

1.00 079 >20 050 0.51 <0.05 0.75 1.02 <0.05

300 O <0.01 225 044 <001 250 0.61 <0.05

Table 4. Comparison of the results of performance by 4-year-old girls motor actions with different handedness

Asymp.
aclt\;[(())rtno(li\l) Mean Rank Sum of Rank U w zZ Sig
(2-talled)

A (n=20) L (n=20) A (n=20) L (n=20)
1 25.13 15.88 502.5 317.5 107.5 317.5 -2.693 0.007
2 22.75 18.25 455.0 365.0 155.0 365.0 -1.297 0.195
3 18.75 22.25 375.0 445.0 165.0 375.0 -1.057 0.290
4 21.13 19.88 422.5 397.5 187.5 397.5 -0.365 0.715
5 13.00 28.00 260.0 560.0 50.00 260.0 -4.254 0.000
6 17.75 23.25 355.0 465.0 145.0 355.0 -1.718 0.046
7 24.00 17.00 480.0 340.0 130.0 340.0 -2.063 0.039
8 18.75 22.25 375.0 445.0 165.0 375.0 -1.068 0.286
9 28.00 13.00 560.0 260.0 50.00 260.0 -4.837 0.000

A (n=20) R (n=20) A (n=20) R (n=20)
1 19.58 21.43 391.5 428.5 181.5 391.5 -0.593 0.553
2 21.90 19.10 438.0 382.0 172.0 382.0 -0.803 0.422
3 19.20 21.80 384.0 436.0 174.0 384.0 -0.771 0.441
4 21.33 19.68 426.5 393.5 183.5 393.5 -0.466 0.641
5 14.85 26.15 297.0 523.0 87.0 297.0 -3.205 0.000
6 18.00 23.00 360.0 460.0 150.0 360.0 -1.483 0.138
7 22.65 18.35 453.0 367.0 157.0 367.0 -1.239 0.215
8 18.80 22.20 376.0 444.0 166.0 376.0 -0.982 0.326
9 25.00 16.00 500.0 320.0 110.0 320.0 -3.354 0.000

L (n=20) R (n=20) L (n=20) R (n=20)
1 15.88 25.13 317.5 502.5 107.5 317.5 -2.686 0.007
2 19.88 21.13 397.5 422.5 187.5 397.5 -0.362 0.717
3 21.00 20.00 420.0 400.0 190.0 400.0 -0.305 0.760
4 20.75 20.25 415.0 405.0 195.0 405.0 -0.141 0.888
5 22.75 18.25 455.0 365.0 155.0 365.0 -1.288 0.198
6 21.50 19.50 430.0 390.0 180.0 390.0 -0.581 0.561
7 20.00 21.00 400.0 420.0 190.0 400.0 -0.302 0.763
8 20.38 20.63 407.5 412.5 197.5 407.5 -0.079 0.937
9 17.88 23.13 357.5 462.5 147.5 357.5 -1.644 0.100

Note: Mann-Whitney U, Wilcoxon W; a reliably significant difference between the two means is highlighted in color
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Table 5. Results of performance of motor actions by 5-year-old girls with different handedness

girls with A (n=20)

girls with L (n=20)

girls with R (n=20)

N Motor action
M SD KSp M SD KSp M SD KS,p
1 Throw the ball from one hand to the other at different paces 2.00 0.56 <0.05 2.00 1.03 <0.05 2.10 0.72 <0.15
Hit the ball on the floor while standing still (12 repetitions), 1.95 1.10 >020 1.50 0.89 <0.01 135 0.81 <0.05
3 Throw the ball with the other to the child with two hands 215 067 <010 225 085 <005 205 076 020
from the chest,
4 Throw the ball from behind the head while standing or 175 107 >020 250 089 <0.01 225 085 <0.05
moving forward
5 Catch the ball from different starting positions 1.70 073 <0.10 1.00 0.73 <0.15 1.15 049 <0.01
6 Catch the ball after bouncing off the floor 1.80 1.01 <0.10 175 0.85 <0.05 2.10 0.79 >0.20
7 ;h;"r‘;’;nd catch the ball with both hands (up to 20 times 3 73 19 225 085 <005 205 089 <015
8 Hit the wall with the ball 1.85 0.67 <0.10 275 044 <0.01 220 0.77 <0.15
9 Throw the stuffed ball (weight 1 kg) to another child 1.70 047 <0.01 250 0.51 <0.05 1.85 0.88 >0.20
10 Catch a stuffed ball 215 037 <0.01 200 073 <0.15 180 1.01 >0.20
11 gg‘;w asmall ballintoaring ata heightof 22 mfromthe 1o 07 001 150 115 5020 145 069 <001
12 "3[?1;(1)1\:7 objects (bag, ball) with the right and left hands at 300 0 €00l 275 044 <00l 300 0 <0.01
13 Throw a ball (weight 100 g) at a moving target 1.80 083 <0.01 1.00 0 <0.01 145 094 <0.10

When comparing grades, it was found that 7 grades dif-
fered by a statistically significant amount for girls from A
and L, 4 grades for girls from A and R, and 4 for girls with L
and R - 3 (Table 6).

Discussion

During the preschool period, the formation and fur-
ther development of the child’s motor function take place
(Wilmore et al., 2012; Katzmarzyk & Silva, 2013). Therefore,
in this period, one of the defining tasks for teachers, pedia-
tricians, and psychologists is to ensure a targeted impact on
the child’s motor function (Herasymchuk et al., 2014; Iedy-
nak & Galamanzhuk, 2017). For this, physical exercises are
used, which, as well as motor actions used in everyday life,
is necessary to teach the child (Altavilla & Di Tore, 2016;
Galamanzhuk & Iedynak, 2016). Therefore, considerable at-
tention is paid to this issue in the preschool period and the
search for effective criteria for the individualization of edu-
cation and child development is carried out (Galamanzhuk
etal., 2019). One of the promising criteria is the handedness
of each child (Giintirkiin et al., 2020; Ratini, 2021).

The data obtained at each age testified to the existence
of peculiarities in the quality of performance of motor ac-
tions by girls with different handedness. So, at 3 years old,
the result was as follows: for the highest score of “3”, girls
from A and R performed one motor action each, girls from
L - three, for the lowest score of “1” - respectively 9, 10 and
6 actions out of all 14 offered. When comparing the grades,
their discrepancy was found (at the level of p = 0.05+0.0001),
namely: the girls from L had 8 of these when compared with
the grades of girls from A and R, as well as 6 - when compar-
ing the grades in the last two samples.

At the age of 4, the comparison of grades showed that
girls with A significantly (at the level of p = 0.05+0.001) dif-
fered by 5 and 2 grades from those obtained by girls with L
and R; in the latter, the assessment for the performance of
one motor action differed.

At the age of 5, by comparison, the following was estab-
lished: in girls with A, 7 and 4 grades differed (at the level of
p =0.05+0.001) from those obtained by girls with L and R; in
the latter, the score for performing 3 motor actions differed.

One of the reasons for this result is the connection
of handedness in the human motor cortex, which is quite
strong because r = -0.76 (p = 0.01) (Volkmann et al, 1998).
At the same time, the expansion of the hand motor cortex
in the dominant hemisphere may provide extra space for
the cortical encoding of a greater motor skill repertoire of
the preferred hand. As noted by (Gainotti, 2015), manual
experience acquired during tool manipulation can influence
the hemispheric representation of tools and other artifacts.

The data of our study confirm that the performance of
motor actions, which children learned during the school year,
contributed to an increase in the level of motor function de-
velopment. But the results of girls with different handedness
were not the same, which was associated with a complex of
characteristics. Some of the main ones were satisfactorily ex-
plained as follows: with an increase in the complexity of the
motor action, the volume of brain areas that are sequentially
involved in its implementation increases, and contralateral
and ipsilateral activations also increase; it provides intensive
development of motor function (Gut et al., 2007). Important
to the above is also the data that, regardless of handedness,
when performing a motor action with the non-leading hand,
both hemispheres are involved in this activity (Scharoun &
Bryden, 2014; De Kovel et al., 2019).

In addition, the obtained data were associated with dif-
ferences in the development of the physical condition of
children with different handedness (Galamanzhuk, 2015).

In a practical aspect, the obtained data will contribute
to increasing the results of teaching children new motor ac-
tions. Also, these data are important, because they comple-
ment the idea of the manifestation of different degrees of
freedom in the functioning of cortical structures of children
with different handedness.

We see the prospect of further research in obtaining
information related to the selection of flexible, diverse,

556



Galamanzhuk, L., Smolianko, Yu., Hudyma, N., Balatska, L,Mytskan, T., Mysiv, V., & Marchuk, V. (2022). Performance of Hand
Movements by 3-5-Year-Old Girls with Different Handedness

Table 6. Comparison of the results of performance by 5-year-old girls motor actions with different handedness

Asymp.
aclt\;[(());o(rN) Mean Rank Sum of Rank U w z Sig
(2-talled)

A (n=20) L (n=20) A (n=20) L (n=20)
1 20.50 20.50 410.0 410.0 200.0 410.0 0.000 1.000
2 23.13 17.88 462.5 357.5 147.5 357.5 -1.521 0.128
3 19.50 21.50 390.0 430.0 180.0 390.0 -0.582 0.561
4 16.38 24.63 327.5 492.5 117.5 327.5 -2.440 0.015
5 25.00 16.00 500.0 320.0 110.0 320.0 -2.630 0.009
6 21.25 19.75 425.0 395.0 185.0 395.0 -0.426 0.670
7 14.88 26.13 297.5 522.5 87.5 297.5 -3.195 0.000
8 13.75 27.25 275.0 545.0 65.0 275.0 -3.980 0.000
9 14.00 27.00 280.0 540.0 70.0 280.0 -4.019 0.000
10 21.63 19.38 432.5 387.5 117.5 387.5 -0.736 0.461
11 235 17.5 470.0 350.0 140.0 350.0 -1.721 0.095
12 23.0 18.00 460.0 360.0 150.0 360.0 -2.360 0.018
13 26.00 15.00 520.0 300.0 90.0 300.0 -3.797 0.000

A(n=20) R(n=20) A(n=20) R(n=20)
1 20.30 20.70 406.0 414.0 196.0 406.0 -0.115 0.909
2 24.03 16.98 480.5 339.5 129.5 339.5 -1.989 0.047
3 21.20 19.80 424.0 396.0 186.0 396.0 -0.413 0.680
4 17.88 23.13 357.5 462.5 147.5 357.5 -1.497 0.134
5 24.53 16.48 490.5 329.5 119.5 329.5 -2.503 0.012
6 19.05 21.95 381.0 439.0 171.0 381.0 -0.832 0.405
7 16.18 24.83 323.5 496.5 113.5 323.5 -2.471 0.013
8 17.90 23.10 358.0 462.0 148.0 358.0 -1.519 0.129
9 19.40 21.60 388.0 432.0 178.0 388.0 -0.663 0.507
10 22.40 18.60 448.0 372.0 162.0 448.0 -1.152 0.249
11 23.88 17.13 477.0 342.5 132.5 477.0 -2.044 0.041
12 20.50 20.50 410.0 410.0 200.0 410.0 0.000 1.000
13 22.23 18.78 444.5 375.5 165.5 375.5 -0.984 0.325

L(n=20) R(n=20) L(n=20) R(n=20)
1 20.00 21.00 400.0 420.0 190.0 400.0 -0.289 0.773
2 20.88 20.13 417.5 402.5 192.5 402.5 -0.239 0.811
3 22.00 19.00 440.0 380.0 170.0 380.0 -0.866 0.386
4 22.38 18.63 447.5 372.5 162.5 372.5 -1.180 0.238
5 19.38 21.63 387.5 432.5 177.5 387.5 -0.707 0.480
6 18.13 22.88 362.5 457.5 152.5 362.5 -1.365 0.172
7 21.75 19.25 435.0 385.0 175.0 385.0 -0.726 0.468
8 24.50 16.50 490.0 330.0 120.0 330.0 -2.458 0.014
9 21.38 19.63 427.5 392.5 182.5 392.5 -0.507 0.612
10 21.50 19.50 430.0 390.0 180.0 390.0 -0.572 0.567
11 20.75 20.25 415.0 405.0 195.0 405.0 -0.144 0.886
12 18.00 23.00 360.0 460.0 150.0 360.0 -2.360 0.018
13 17.00 24.00 340.0 480.0 130.0 340.0 -2.196 0.028

Note: Mann-Whitney U, Wilcoxon W, the particularly significant difference between the two means is highlighted in color

non-programmed strategy options for the implementation
of various activities (Kuhl & Kazen, 2008; Porac, 2016).

Conclusions

At each age of 3-5 years, the development and mani-
festation of the motor function of girls when performing
motor actions with their hands is marked by features due
to handedness. At the age of 3, girls with A and R had the
highest score for performing one motor action, girls with
L had three, and the lowest score was 9, 10, and 6 of all 14
actions, respectively. At the age of 4, for the highest score,

girls from A performed only one motor action, girls from
L and R - none, for the lowest score - 5, 5, and 6 motor ac-
tions out of all 9 offered. At the age of 5, girls from A and R
performed one motor action each for the highest score, girls
from L —none, for the lowest score — 8, 6, and 5 motor actions
out of all 13 offered.

When comparing the scores obtained by girls with dif-
ferent handedness, in most cases a statistically significant (at
the level of p <0.05+0.0001) discrepancy was found in each
age period of 3-5 years.

To increase the effectiveness of the educational process,
the teacher needs to pay more attention to the study of motor
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actions, the performance of which was evaluated by girls
with a certain preferred hand with low scores.
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CTAH BUKOHAHHA PYXIB AIBYATKAMMU 3-5 POKIB 13 PI3HOIO
MAHYAJIbHOIO ACUMETPIEIO PYXOBUX Al PYKAMU

Jlecs Tamamamxyk'*5<P, FOmis Cmonsanko?® %, Hatamisa I'yquma'® %, Jlapuca

Bananpka®®c, Terana Munkan*®, Borogumup Mucis'“’%, Bonrogumup Mapuyk'PF

'Kam’siHerib-Ilogminbpepkuit HarlioHaIbHMIT YHiBepcuTeT iMeHi IBana Orienka
*Hanionanpunii yHiBepcuteT «YepHiriBecpkuit koneriym» imeni T.I. IlleBuenka
*YepHiBenpknil HaioHaIbHUI yHiBepcuTeT iMeHi FOpis @enproBrya
‘ITpukapraTcbKuil HallioHaIbHMIT YHiIBepcuTeT iMeHi Bacunsa Credannka

ABTOpPCHKMIT BKTAJ: A — ausaitH gocnipkeHHs; B — 36ip ganux; C — crataHanis; D — migroroska pykormucy; E — 36ip kowrtis

Pedepar. Crarrs: 10 c., 6 TabL., 36 mKeper.

Merta gocnimKeHHA 10/1ATaa Y BU3HAYEHHi CTaHy BUKOHAHHA [iBYaTKaMM 3 Pi3HOI0 MaHYa/lIbHOIO aCMETPi€l0 PyXOBUX il
PyKaMu, 110 BCTAaHOB/IIOE YMHHA IIPOTPaMa /I KOXKHOTO BiKy Iepiofty 3-5 pOKiB.

Marepianu Ta MeToaM. Y TOCIi/PKeHH] B350 yuacTb 60 [{iBYaTOK (IOPIiBHO 3 IIPaBOI0, JIiBOIO JOMIHYI0YOI PYKOIO Ta aMbi-
TeKCTpi€er), KOXKHA BifiBimyBasIa 3aKk/Iaf JOUIKiTbHOI OCBIiTH, a HA MOMEHT ITOYATKY JOCTiI)KEHHA BiK KOYKHOI 3HAXOIMBCA B MeXKax
3 pokiB 5 micsniB 2 fHIB K0 3 pokiB 5 micanis i 29 guiB. [I1sa ofep>XaHHs HeOOXifHNX fJaHNX OY/I0 BUKOPUCTAHO PYXOBi Ail, 1[0
BU3HAUY€Hi YMHHOIO IPOIPaMOI0 PO3BUTKY AUTUHY Y JOIIKiNbHMII epiof. OLjiHI0BanM AKiCTh BUKOHAHHS JliBYaTKaMJ KOXKHOI BI-
3 poku, MoTiM 4 Ta 5 poKiB.

Pesynbratu. KoxxHnit Bik nepiofy 3-5 pokiB Bifi3Ha4aeTbCs 3yMOB/ICHUMHU MaHYa/IbHOIO aCMeTPi€I0 0COOMMBOCTAMI PO3BM-
TKY i BUABY MOTOPHOI QYHKIIiI IiBYaTOK PV BUKOHAHHI PyXOBUX Jiilt pyKamu. IIpy 1boMy, Oi/IbITiCT PYXOBUX Aiil BUKOHYBAIaCH
HiBUaTKaMM KOXXHOI BMOIPKM Ha HIDKYMIT Bifi MakcuManbHoro Oai. Ile He cripusie iHTEHCMBHOMY PO3BUTKY MOTOPHOI (yHKIIi
JiBYATOK, 11O Bifpi3HAETbCA Bifl 3aB/IaHHS, K€ BU3HAYEHO YMHHOIO IIPOTPaMoOI0 JI7IA 3aK/Ia/liB HOMIKiNbHOI ocBiTH. [TopiBHIOIOUNM
pe3y/IbTaTi AiBYaTOK i3 pi3HOI MaHya/IbHOIO aCMeTpI€l0 BUABIIN, 1110 Y O1/IbIIOCTI PyXOBUX [iil Ofiep)KaHi 3a BUKOHAHHSA OL[iHKM
BifIpi3SHAIOTHCA Ha CTATUCTUYHO 3HAYYITY BEIMYMHY, IPUIOMY B KOXKHOMY Billi JOCT/I)KYBaHOTO IIepiofy.

BucHoBKM. BcTaHOB/IEHHST 0COOMBOCTEI! Y IKOCTI BUKOHAHHS [IiBYaTKAMU 3 Pi3HOI0 MaHya/IbHOIO aCUMETPIEI0 PYXOBUX Ail
pyKaMu B KO>KHOMY Billi IIepiofy 3-5 pOKiB € BaX/IMBYUM 3aBJaHHAM. [l 30i/IblIIeHHA [1ieBOCTi OCBITHBOTO HPOLIECY Hefjarory
HeOoOXiJHO MiiBUINTY YBary [0 BUBYEHHS TUX PYXOBMX Aill, SIKi B JiBYATOK i3 IEBHOI0 MaHYyaJbHOKI acMeTpi€ro Oy oliHeHi
HUBBKUMU OaiaMu.

KirouoBi coBa: fiBuaTka, JOLIKITbHUKY, MaHya/TIbHa aCKMeTpiA, MOTOpHa (QYHKIIif, PO3BUTOK.
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