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Abstract

Purpose. To determine the impact of exercise modes on the effectiveness of teaching boys aged 14 the press headstand
and handstand.

Materials and methods. 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. 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, methods of mathematical statistics,
discriminant analysis.

Results. The assumption was made about a significant influence of the modes of alternating exercise repetitions and
the rest interval on the effectiveness of teaching boys aged 14 the press headstand and handstand. The study found that
the mode of 6 sets 1 time each with a rest interval of 60 s is more effective than the mode of 6 sets 2 times each with a
rest interval of 60 s when teaching series of training tasks 2, 4, 5, and 6.

Conclusions. The analysis of standardized, structure coefficients, and group centroids revealed that exercise modes
significantly influence the process of teaching boys aged 14 the press headstand and handstand during physical
education classes. The results of classification of the groups show that 100 % of the original grouped cases were
classified correctly.
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Introduction Acrobatic exercises can be considered as part of the structure
of basic motor skills (Kapkan, Khudolii, & Bartik, 2019; Khu-

Motor skills development at school is a priority task of dolii, Kapkan, Harkusha, Marchenko, & Veremeenko, 2020;
physical education of schoolchildren (Ivashchenko, Ierma- Ivas};chenko ’Ab dulkhali’kova & Cies’iicka 2017) ’ ’

kov, Khudolii, Cretu, & Potop, 2017; Krutsevich, Pengelova,
& Trachuk, 2019; Ivashchenko, Berezhna, & Cieslicka, 2020).
The regularities of basic motor skills development are the
object of research of a number of scientists (Adamo, Wilson,
Harvey, Grattan, Naylor, Temple, & Goldfield, 2016; Abate,
Pallonetto, & Palumbo, 2020; Barnett, & Makin, 2018). Re-
searchers have studied the structure of basic motor skills

During motor skills development, the selection of physi-
cal exercises and the modes of their performance are of im-
portance (Marchenko, & Kovalenko, 2020; Marchenko, Jag-
iello, Iermakov, Ivashchenko, & Khudolii, 2021; Ivashchenko,
Nosko, & Ferents, 2019).

The analysis of motor skills development uses multi-
. variate statistical methods, including discriminant analysis
(Basman, 2019; Pfeiffer, Saunders, Brown, Dowda, Addy, & (Ivashchenko, Khudolii, Iermakong Chernenko, & H}(;n-

Pj‘lte’ 2013_)’ age-related peculiarities of development (Bar- charenko, 2018; Silverman, Woods, & Subramaniam, 1998;
did, Lenoir, Huyben, De Martelaer, Seghers, Goodway, &
Ivashchenko, 2020).

Deconinck, 2017; Barnett, Telford, Strugnell, Rudd, Olive,
& Telford, 2019), pedagogical control of the level of develop-
ment (Bryant, James, Birch, & Duncan, 2014; Ivashchenko,
Kapkan, Khudolii, & Yermakova, 2017; Ivashchenko, 2017).

Therefore, the study of the effectiveness of teaching is
relevant.

The purpose of the study was to determine the impact of
exercise modes on the effectiveness of teaching boys aged 14
the press headstand and handstand.
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Materials and methods

Study participants

The study participants were 20 boys aged 14. 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.

Organization of the study

To solve the tasks set, the following research methods
were used: study and analysis of scientific and methodologi-
cal literature; pedagogical observation, 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 (Shlemin, 1973). The program of teaching the press
headstand and handstand was developed based on the data of
Shlemin (1973), Khudolii (2008) and included the following
training tasks:

Informative frame
(what is performed)

Operational frame
(how it is performed)

Control frame
(transition to training the next exercise)

First series of training tasks — exercises to develop motor abilities

From standing position, with the back against stall Performed by jumping off both feet, hold
the position for 3-4 seconds

bars, proceed to arch hang

A push-up position. Bend arms and knees (5 times
in 5-6 seconds)

Performed with maximum amplitude

Repeat 3-5 times

If the student performs the exercise for
5-6 seconds, proceed to the next exercise

Second series of training tasks — exercises to master starting and ending positions

From squat, lean forward, put the head down on

mat on the marking and evenly shift the body Hold the position for 3-4 seconds

weight to the head and arms

The same, lifting the legs off the floor and keeping Perform the exercise with assistance

them bent, straighten the back

Repeat 3 times

Repeat 3 times

Third series of training tasks — actions without which it is impossible to perform the target exercise

Lifting the legs off the floor and keeping them
bent, straighten the back

Lifting the legs off the floor and keeping them

bent, straighten the back
legs

Arriving to headstand and handstand

should be done without any effort, by Repeat 3 times
simply straightening the legs

Push off with the feet and, helping with

hands, arrive to headstand. Straighten the Repeat 3 times

Fourth series of training tasks — teaching the ability to assess movements in space, by time and muscular effort

In kneeling position, bending and straightening of Bend the arms
straightening the legs as quickly as possible 5-6 seconds, proceed to the next exercise

the arms (5 times)

simultaneously with If the student performs the exercise for

Bending and straightening of the arms in stoop Plant the hands on the floor a step’s length If the student performs the exercise for

standing position (5 times)

From normal standing position, lean forward,
touch the floor with the hands and, moving the
hands forward on the floor, adopt a push-up
position, return to starting position in the same
way

exercise

away from the toes

Do not bend knees when performing the

5-6 seconds, proceed to the next exercise

Perform the exercise for 6 seconds

Fifth series of training tasks — preliminary exercises

From squat, lean forward, put the head down on

mat and evenly shift the body weight to the head b
ent legs

and arms for 3-4 seconds

From squat, lean forward, put the head down on

mat on the marking and evenly shift the body

weight to the head and arms

A headstand with the back and legs against the stall

bars, without assistance

Focus on the exercise technique

Straightening the back, hold balance with If the student performs the exercise 3

times, proceed to the next exercise

Straighten the legs, hold balance without Correct performance of the series on 3
bending the legs for 3-4 seconds

attempts

Correct performance of the series on 3
attempts

Sixth series of training tasks — the entire exercise

A headstand with the back and legs against the stall
bars, with assistance

A headstand with the back and legs against the stall
bars, without assistance

A headstand without assistance

Hold the position for 5-6 seconds
Hold the position for 5-6 seconds

Hold the position for 5-6 seconds

Correct performance of the series on 3
attempts
Correct performance of the series on 3
attempts
Correct performance of the series on 3
attempts
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Table 1. Group Statistics. Boys Aged 14

6 repetitions, rest interval 12 repetitions, rest interval

of 60 s of 60 s Wilks
Series of tasks Ax Lambda F df1  df2 Sig.
Mean Std. Deviation Mean Std. Deviation
1 5.3 2.11 4.8 2.39 0.5 987 245 1 18 .626
2 6.9 2.02 12.1 3.63 -5.2 .535 15.620 1 18 .001
3 14.6 2.87 15.5 2.17 -0.9 967 624 1 18 440
4 9.4 2.06 13.4 1.71 -4 448 22222 1 18 .000
5 5.6 2.98 12.0 3.16 -6.4 454 21.634 1 18 .000
6 6.6 1.83 10.0 2.05 -3.4 542 15.211 1 18 .001

The next exercise started on condition of correct perfor-
mance of the previous exercise on three consecutive attempts.
The number of repetitions required for correct performance
on three consecutive attempts was recorded. The level of pro-
ficiency in the exercises was determined by the alternative
method: “performed” or “failed”. A technically correct per-
formance 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. Discriminant analysis was
conducted. For each canonical discriminant function, the
study calculated the following: eigenvalue, variance percent-
age, canonical correlation, Wilks’ lambda, Chi-square. For
each step: prior probabilities, Fisher’s function coefficients,
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.

Results

The analysis of averages shows that statistically signifi-
cant differences in the number of repetitions are observed
in performing series of training tasks 2, 4, 5, and 6. The boys
aged 14 who use the first mode (6 sets 1 time each with a rest
interval of 60 s) need fewer repetitions to master the move-
ments (Table 1).

To determine the impact of different modes of exercises
on the level of proficiency, discriminant analysis was con-
ducted (Tables 2-6). A necessary condition for discriminant
analysis is the homogeneity of variances and covariances of
data. The Box’s M test confirms the assumption about the
homogeneity of variances and covariances (Table 2).

Table 2. Box’s M Test For Testing Equal Population
Covariance Matrices (DA)

Box’s M 32.952
Approx. 1.521
F df1 15
df2 1304.526
Sig. .090
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The first canonical function explains 100% of the results
variation, which indicates its high informativity (r = 0.891)
(see Table 3). The analysis of the canonical function shows its
statistical significance (A= 0.207; p = 0.001). The first func-
tion has a high discriminative ability and value in interpreta-
tion of the general population (Table 4).

Table 3. Eigenvalues for Developing Discriminant Model
(Canonical Correlation). Boys Aged 14

Function Eigenvalue % of Cumulative Canonical
8 Variance % Correlation
1 3.832 100.0 100.0 891

Table 4. Outcomes of Calculated Wilks’ Lambda of
Discriminant Function. Boys Aged 14

Test of Function(s) Wilks’ Lambda
1 .207

Chi-square
24.417

df Sig.
5 .000

The standardized canonical discriminant function coef-
ficients make it possible to determine the ratio of the con-
tribution of variables to the function result. The results of
the second and fifth series of training tasks make the larg-
est contribution to the first canonical function. The above
indicates that the exercises of the second (exercises to mas-
ter starting and ending positions) and the fifth (preliminary
exercises) series of training tasks are the most sensitive to
exercise modes in boys aged 14 (Table 5).

Table 5. Standardized Canonical Discriminant Function
Coeflicients. Boys Aged 14

Series of tasks Funitlon
Series 1 494
Series 2 814
Series 3 478
Series 4 139
Series 5 982

The structure canonical discriminant function coefhi-
cients are the coefficients of correlation between the variables
and the function. Thus, the function is most closely connect-
ed with the number of repetitions of exercises of the fourth
(the ability to assess movements in space, by time and mus-
cular effort), the fifth (preliminary exercises), and the second
(exercises to master starting and ending positions) series of
training tasks (r, = 0.568; r, = 0.560; r, = 0.476) (Table 6).
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Table 6. Structure Matrix. Boys Aged 14

Series of tasks F“ml?thn
Series 4 563
Series 5 560
Series 2 476
Series 6* 462
Series 3 095
Series 1 -.060

*This variable is not used in the analysis.

Table 7. Canonical Discriminant Function Coefficients
(Unstandardized coefficients)

Series of tasks Funitlon
Series 1 519
Series 2 277
Series 3 _188
Series 4 073
Series 5 319

(Constant) 2345

Table 8. Functions at Group Centroids. Boys Aged 14

. Function
Exercise Mode 1
1 - 6 repetitions, rest interval of 60 s -1.857
2 — 12 repetitions, rest interval of 60 s 1.857

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 exer-
cise mode of 12 repetitions (M , = 1.857), at the negative - a
centroid for the exercise mode of 6 repetitions (M, = -1.857)
(see Table 8, Fig. 1, 2). 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 results of clas-
sification of the groups show that 100.0 % of the original
grouped cases were classified correctly (Table 9). Based on
the discriminant function coefficients and centroids, it is pos-

Table 9. Classification Results®*

Canonical Discriminant Function 1

3+ —

Mean = -1.86
SD =0.922
N=10

v T T T T
-4 -2 0 2 4

Fig. 1. Graphic representation of classification results:
6 repetitions, rest interval of 60 s

Canonical Discriminant Function 1

Mean = 1.86
SD =1.073
N=10

0 T T T
-4 -2 0 4

Fig. 2. Graphic representation of classification results:
12 repetitions, rest interval of 60 s

sible to calculate the number of repetitions for mastering
the motor skill (Table 7). The value of the centroid for the
exercise mode of 6 repetitions is approximate for calculation
(M, = -1.857).

Predicted Group Membership

Exercise Mode 0 > Total
Count 1 - 6 repetitions, rest interval of 60 s 10 0 10
oun
o 2 — 12 repetitions, rest interval of 60 s 0 10 10
Original — -
o 1 - 6 repetitions, rest interval of 60 s 100.0 .0 100.0
0
2 — 12 repetitions, rest interval of 60 s .0 100.0 100.0
1 - 6 repetitions, rest interval of 60 s 10 0 10
Count N .
. 2 - 12 repetitions, rest interval of 60 s 1 9 10
Cross-validated® — -
% 1 - 6 repetitions, rest interval of 60 s 100.0 . 100.0
(]
2 — 12 repetitions, rest interval of 60's 10.0 90.0 100.0

a. 100.0% of original grouped cases correctly classified.

b. Cross validation is done only for those cases in the analysis. In cross validation, each case is classified by the functions derived from all

cases other than that case.
¢. 90.0% of cross-validated grouped cases correctly classified.
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Discussion

The assumption was made about a significant influence
of the modes of alternating exercise repetitions and the rest
interval on the effectiveness of teaching boys aged 14 the
press headstand and handstand. The study found that the
mode of 6 sets 1 time each with a rest interval of 60 s is more
effective than the mode of 6 sets 2 times each with a rest
interval of 60 s when teaching series of training tasks 2, 4, 5,
and 6 (p < 0.05).

These data complement the knowledge about the de-
velopment of motor skills (Adamo, Wilson, Harvey, Grat-
tan, Naylor, Temple, & Goldfield, 2016; Abate, Pallonetto, &
Palumbo, 2020; Barnett, & Makin, 2018) and the importance
of teaching in schoolchildren’s physical education (Ivash-
chenko, Iermakov, Khudolii, Cretu, & Potop, 2017; Krutse-
vich, Pengelova, & Trachuk, 2019; Ivashchenko, Berezhna, &
Cieflicka, 2020).

Structure canonical discriminant function coefficients
indicate that the process of motor skills development is influ-
enced by the selection of motor tasks and the modes of their
performance. The obtained data complement the knowledge
about the effectiveness of using discriminant analysis to as-
sess the teaching process (Ivashchenko, Khudolii, Iermakov,
Chernenko, & Honcharenko, 2018; Silverman, Woods, &
Subramaniam, 1998; Ivashchenko, 2020), the level of school-
children’s motor fitness (Teunissen, ter Welle, Platvoet, Faber,
Pion, & Lenoir, 2021; Tkachenko, 2020; Zhang, Chen, Chen,
S., Hong, Loflin, & Ennis, 2014) and on the impact of exercise
regimes on learning effectiveness (Ivashchenko, & Karpu-
nets, 2001; Ivashchenko, & Kapkan, 2015; Cieslicka, & Ivash-
chenko, 2017).

To plan the teaching process on the basis of unstandard-
ized discriminant function coefficients and centroids, it is
possible to calculate the number of repetitions for mastering
the motor skill:

Y =-2.345-0.219X, + 0.277X,, - 0.188X, + 0.073X, +0.319X,,
where Y is the function value, X -X, are the number of repeti-
tions to master the motor task.

The value of the centroid for the exercise mode of 6 rep-
etitions is approximate for calculation (M, = -1.857).

Conclusions

The analysis of standardized, structure coefficients, and
group centroids revealed that exercise modes significantly
influence the process of teaching boys aged 14 the press head-
stand and handstand during physical education classes. The
results of classification of the groups show that 100 % of the
original grouped cases were classified correctly.

The study found that the mode of 6 sets 1 time each with
arest interval of 60 s is more effective than the mode of 6 sets
2 times each with a rest interval of 60 s when teaching series
of training tasks 2, 4, 5, and 6.

Acknowledgment

The study was carried out according to the research plan
of the Department of Theory and Methodology of Physical
Education of H. S. Skovoroda Kharkiv National Pedagogical
University within the topic “Theoretical and methodologi-

15

cal foundations of modeling the learning process and motor
abilities development in children and adolescents” (2013—
2022) (state registration number 0112U002008).

Conflict of interest

The authors declare that there is no conflict of interest.

References

Ivashchenko, O., Iermakov, S., Khudolii, O., Cretu, M., &
Potop, V. (2017). Level of physical exercises’ mastering in
structure of 11-13 yrs age boys” motor fitness. Pedagogics,
Psychology, Medical-Biological Problems of Physical
Training and Sports, 21(5), 236-243.
https://doi.org/10.15561/18189172.2017.0506

Krutsevich, T., Pengelova, N., & Trachuk, S. (2019). Model-
target characteristics of physical fitness in the system
of programming sports and recreational activities with
adolescents. Journal of Physical Education and Sport, 19,
242-248. https://doi.org/10.7752/jpes.2019.s1036

Ivashchenko, O., Berezhna, H., & Cieslicka, M. (2020). Motor
Skills in the Structure of Physical Fitness of 7-Year-Old
Boys. Journal of Learning Theory and Methodology, 1(1),
14-19. https://doi.org/10.17309/jltm.2020.1.02

Adamo, K. B., Wilson, S., Harvey, A. L. ], Grattan, K. P,
Naylor, P.-J., Temple, V. A., & Goldfield, G. S. (2016). Does
intervening in childcare settings impact fundamental
movement skill development? Medicine and Science in
Sports and Exercise, 48(5), 926-932.
https://doi.org/10.1249/MSS.0000000000000838

Abate, M., Pallonetto, L., & Palumbo, C. (2020). The
effectiveness of motor activity on psychomotor
development in school-aged children. Journal of Human
Sport and Exercise, 15(Proc2), 222-231.
https://doi.org/10.14198/jhse.2020.15.Proc2.13

Barnett, L. M., & Makin, O. (2018). An app to assess young
children’s perceptions of movement competence. Journal
of Motor Learning and Development, 6, S252-S263.
https://doi.org/10.1123/jmld.2017-0039

Bardid, E, Lenoir, M., Huyben, E, De Martelaer, K., Seghers,
J., Goodway, J. D., & Deconinck, E J. A. (2017). The
effectiveness of a community-based fundamental motor
skill intervention in children aged 3-8 years: Results of
the “Multimove for Kids” project. Journal of Science and
Medicine in Sport, 20(2), 184-189.
https://doi.org/10.1016/j.jsams.2016.07.005

Barnett, L. M., Telford, R. M., Strugnell, C., Rudd, J., Olive, L.
S., & Telford, R. D. (2019). Impact of cultural background
on fundamental movement skill and its correlates. Journal
of Sports Sciences, 37(5), 492-499.
https://doi.org10.1080/02640414.2018.1508399

Basman, A. J. (2019). Assessment criteria of fundamental
movement skills for various age groups: A systematic
review. Journal of Physical Education and Sport, 19(1),
722-732. https://doi.org/10.7752/jpes.2019.01104

Pfeiffer, K. A., Saunders, R. P,, Brown, W. H., Dowda, M., Addy,
C. L., & Pate, R. R. (2013). Study of Health and Activity in
Preschool Environments (SHAPES): Study protocol for a
randomized trial evaluating a multi-component physical
activity intervention in preschool children. BMC Public



ISSN 2708-7581 (Online). ISSN-L 2708-7573. Journal of Learning Theory and Methodology. 2022. Volume 3, Number 1

Health, 13(1), 728.
https://doi.org/10.1186/1471-2458-13-728

Bryant, E. S., James, R. S., Birch, S. L., & Duncan, M. (2014).
Prediction of habitual physical activity level and weight
status from fundamental movement skill level. Journal of
sports sciences, 32(19), 1775-1782.
https://doi.org/10.1080/02640414.2014.918644

Ivashchenko, O., Kapkan, O., Khudolii, O., & Yermakova, T.
(2017). Informative Indicators of 14-15 Years’ Age Boys’
Motor Fitness. Teorid ta Metodika Fizicnogo Vihovannd,
17(2), 86-97. https://doi.org/10.17309/tmfv.2017.2.1193

Ivashchenko, O. (2017). Methodological Approaches to
Pedagogical Control of Motor Readiness of Girls Aged
6-10. Teorid ta Metodika Fizicnogo Vihovannd, 17(3), 126-
138. https://doi.org/10.17309/tmfv.2017.3.1197

Kapkan, O., Khudolii, O., & Bartik, P. (2019). Pattern
Recognition: Motor Skills Development in Girls Aged 15.
Teorid ta Metodika Fizicnogo Vihovannd, 19(1), 44-52.
https://doi.org/10.17309/tmfv.2019.1.06

Khudolii, O., Kapkan, O., Harkusha, S., Marchenko, S., &
Veremeenko, V. (2020). Motor Skills Development:
Optimization of Teaching Boys Aged 15 Press Headstand
and Handstand. Teorid ta Metodika Fizicnogo Vihovannd,
20(1), 42-48. https://doi.org/10.17309/tmfv.2020.1.06

Ivashchenko, O., Abdulkhalikova, T., & CieSlicka, M. (2017).
Effectiveness of Motor Skills Development in 5th-7th
Grade Girls at Different Modes of Physical Exercises.
Teorid ta Metodika Fizicnogo Vihovannd, 17(4), 201-207.
https://doi.org/10.17309/tmfv.2017.4.1205

Marchenko, S., & Kovalenko, K. (2020). Optimization of
Teaching Boys Aged 10 Mae-Geri (Front Kick) Technique
in Kyokushin Karate. Journal of Learning Theory and
Methodology, 1(1), 33-39.
https://doi.org/10.17309/j1tm.2020.1.05

Marchenko, S., Jagiello, W., Iermakov, S., Ivashchenko, O.,
& Khudolii, O. (2021). Pattern recognition: modes of
teaching boys aged 10 mae-geri (front kick) technique in
kyokushin karate. ARCH BUDO, 17, 253-261.

Ivashchenko, O., Nosko, Y., & Ferents, V. (2019). Strength
Abilities: Dynamics of Training Effect of Strength
Exercises in Girls Aged 9. Teorid ta Metodika Fizi¢nogo
Vihovannd, 19(4), 200-208.
https://doi.org/10.17309/tmfv.2019.4.06

Ivashchenko, O., Khudolii, O., Iermakov, S., Chernenko, S.,
& Honcharenko, O. (2018). Full factorial experiment
and discriminant analysis in determining peculiarities
of motor skills development in boys aged 9. Journal of
Physical Education and Sport, 18, 1958-1965.
https://doi.org/10.7752/jpes.2018.s4289

Silverman, S., Woods, A. M., & Subramaniam, P. R. (1998).
Task structures, feedback to individual students, and
student skill level in physical education. Research
Quarterly for Exercise and Sport, 69(4), 420-424.
https://doi.org/10.1080/02701367.1998.10607718

Ivashchenko, O. (2020). Research Program: Modeling of Motor
Abilities Development and Teaching of Schoolchildren.
Teorida ta Metodika Fizicnogo Vihovanna, 20(1), 32-41.
https://doi.org/10.17309/tmfv.2020.1.05

Teunissen, J. W. A,, ter Welle, S. S., Platvoet, S. S., Faber, 1.,
Pion, J., & Lenoir, M. (2021). Similarities and differences
between sports subserving systematic talent transfer and
development: The case of paddle sports. Journal of Science
and Medicine in Sport, 24(2), 200-205.
https://doi.org/10.1016/j.jsams.2020.09.005

Tkachenko, M. (2020). Peculiarities of Motor Fitness Dynamics
of 5TH-6TH Grade Students during a School Year. Teoria
ta Metodika Fizicnogo Vihovanna, 20(1), 49-55.
https://doi.org/10.17309/tmfv.2020.1.07

Zhang, T., Chen, A., Chen, S., Hong, D., Loflin, J., & Ennis, C.
(2014). Constructing cardiovascular fitness knowledge in
physical education. European Physical Education Review,
20(4), 425-443.
https://doi.org/10.1177/1356336X14524865

CieSlicka, M., & Ivashchenko, O. (2017). Features of formation
of the cumulative effect of power loads in boys 7 years old.
Journal of Education, Health and Sport, 7(1), 198-208.

Ivashchenko, O. V., & Karpunets, T. V. (2001). Normatyvni
pokaznyky trenuvalnykh navantazhen na pochatkovomu
etapi pidhotovky yunykh himnastok 6-8 rokiv. Teorid ta
Metodika Fizi¢nogo Vihovannd, (3), 19-24. Retrieved from
https://tmfv.com.ua/journal/article/view/23

Ivashchenko, O. V., & Kapkan, O. O. (2015). Simulation of
process of 14-15 years old girls’ training of light athletic
and gymnastic exercises. Pedagogics, psychology, medical-
biological problems of physical training and sports, 19(8),
32-39. https://doi.org/10.15561/18189172.2015.0805

PO3MI3HAHHA OBPA3IB: EODEKTUBHICTb NMPOLIECY HABYAHHA
CTINKN CUNIOI0 HA FOJIOBI | PYKAX XJ10MLIB 14 POKIB

Inna MyrypyainoBa'48P, Cepriit Epmakos> >8P

'XapkiBcbkmit HallioHaMbHNUI Neparorivamii yHiBepcuret iMeni I.C. CkoBoponn
*ImancbKuil yHiBepcuTeT (isMYHOrO BUXOBAHHA i CIOPTY
*XapkiBcbKa iep)KaBHA aKafeMis AM3aiiHy i MICTelTB

ABTopcbknii BKIaj;: A — nusaiis gocnimpkenHs; B — 36ip ganux; C - cratananis; D - migroroska pykomucy; E - 36ip komris

Pegepar. Crarpst: 6 c., 9 TabiL., 2 puc., 28 mKepert.

Merta mOCTify)KeHHA — BU3HAYUTH BIUIUB PEXNMIB BUKO-
HaHHs BIIPaB Ha eeKTUBHICTD NPOLeCy HABYAHHS CTINKY CH-

JIOIO Ha TOJIOBI i pyKax Xomnuis 14 pokis.

Marepiamm i MmeTopm. Y JOC/IiIKeHHI OPUIIHAIN y4acTh
20 xmonuiB 14 pokis. [litu ta ixHi 6arsky 6ymu indopmosa-
Hi TIpO BCi 0COOMMBOCTI JOCTIIKEHH 1 Jamm 3TO/ly Ha y4acTb
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B eKCIlepyMeHTi. [l BUpillleHHA IOCTaB/IeHNX 3aBJaHb Oymu
BMKOPUCTAHI METO/IM JOC/Ii/[KEHHA: BUBYEHH Ta aHaJIi3 HAyKO-
BO-METOJMYHOI IiTEpaTypH; ITearOrivyHe CIIOCTEPEXEHHA, XPO-
HOMETPA)X HaBYa/IbHUX 3aBJJaHb; MENArOTiYHNII eKCIIEPUMEHT,
METOJY MaTeMaTUYHOI CTAaTUCTUKM, JUCKPUMIHAHTHIIL aHaIi3.

PesynbraTu. [IpuiiMaeTbca NpuUIyleHHA PO CYTTEBUIA
BIUIMB PEXMMIB YepryBaHHA IIOBTOPEHb BIPaB Ta iHTepBaly
BiJHOYMHKY Ha epeKTMBHICTh HABYAHHA CTIiIKM CU/IOI0 HA TO-
7I0Bi i pykax xytonuis 14 pokiB. BcTaHOB/IEHO 110 peXkuM 6 M-
X0ziB 1o 1 pasy 3 iHTepBasoM Bifmo4MHKY 60 ¢ Mae 6inpiry
eeKTUBHICTD HDXX PeXuM 6 IiIXOAIB 110 2 pasu 3 iHTepBaIOM

BifmounuKy 60 ¢y nmporneci HaB4aHHA 2, 4, 5 Ta 6 cepiit HaBYa/b-
HIX 3aBJaHb

Bucnosku. Ha ocHOBI aHa/mi3y HOpMOBaHUX, CTPYKTYPHUX
koeillieHTIB Ta EeHTPOIAiB IPyIl BUSHAYEHO, O PEXXUMM BU-
KOHAaHHA BIIPAaB MalOTb CYTTEBUII BIUIMB Ha IpOlieC HaBYaHH:A
CTiJIK¥M CMJIOIO Ha TOJIOBi i pyKaX X/IOmLiB 14 poKiB Ha ypoKax
¢bisnunoi KynpTypu. Pesynbraru knacudikanii rpyI nokasyoTs,
o 100 % BUXiZHUX 3TPYNOBAaHNX CIOCTepeXeHb Knacudikopa-
HO IIPaBU/IbHO.

KnrouoBi croBa: JuckpyMiHaHTHUI aHAI3, XJIOMIi, aKpoO-
6aTn4Hi BIIPaBY, PEXXIM BUKOHAHHS BIIPAB, HABYAHHL.
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