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Abstract

The purpose of the study was to obtain regression models of immediate and delayed training effect of strength loads

in boys aged 8 years, based on a full factorial experiment.

Materials and methods. The study participants were 48 boys aged 8 years. The experiment was performed using a

2? factorial design. The study materials were processed by the IBM SPSS 22 statistical analysis program. The study
examined the impact of four variants of strength load on the immediate (ITE) and the delayed (DTE) training effect of
orthogonal strength exercises modes and rest intervals in boys aged 8 years.

Results. The study results show that in the proposed matrix of the 2? full factorial design, the chosen step of variation
of factors is sufficient to study the influence of different modes of strength exercises on the dynamics of ITE in boys
aged 8 years. Based on the data analysis, the study obtained regression models of load for calculating the ITE , ITE,,
and DTE. The obtained regression models make it possible to calculate the number of repetitions and rest interval to

achieve the most rational load variant.

Conclusions. The analysis of regression equations shows the interrelation between training effects: ITE, —> ITE,

—> DTE. The value of ITE , ITE,, and DTE at station I (exercises to strengthen arms and shoulders) and station II
(exercises to strengthen abdominal muscles) depends on the increase in the number of repetitions in a set and the
duration of the rest interval. The value of ITE , ITE, at station III (exercises to strengthen back muscles) depends

on the increase in the number of repetitions in a set and the duration of the rest interval. The value of DTE - on the
increase in the number of repetitions in a set and the reduction of the rest interval duration. The value of ITE, at
station IV (exercises to strengthen leg muscles) depends on the increase in the number of repetitions in a set and the
reduction of the rest interval duration. To strengthen the DTE, it is necessary to reduce the number of repetitions in a

set and the duration of the rest interval.

Keywords: boys aged 8 years, training effects, strength exercises, combined method of strength development, factorial

design.

Introduction

Normalization of physical loads in physical education
classes is one of the factors that ensure the effectiveness of
schoolchildren’s physical education (Ivashchenko, Khudolii,
Iermakov, Veremeenko, & Lopatiev, 2018; Veremeenko, Khu-
dolii, & Ivashchenko, 2019; Ivashchenko, 2020). Washabaugh,
Augenstein, and Krishnan (2020), Benzing, and Schmidt
(2019) emphasize the use of dosed efforts in both physical
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education and sports training. Bogdanis, Donti, Papia, Donti,
Apostolidis, and Sands (2019), Wertheimer, Antekolovic, and
Matkovic (2018) note a positive effect of plyometric loads
on the level of motor fitness of both children and adults.
The relevance of studying the “dose-effect” (cause-effect) in
children’s physical activity is indicated by Lovric, Mandic
Jelaska, and Bilic (2018), Marttinen, Fredrick III, and Silver-
man (2018).

Technological approaches to assessing the training ef-
fects of strength loads in primary schoolchildren are present-
ed in the studies by Ivashchenko (2020), Ivashchenko, Khu-
dolii, Prusik, and Giovanis (2020), Iermakov, Ivashchenko,
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Khudolii, and Chernenko (2020). One of the technological
approaches is the use of pattern recognition methodology
in research (Neimark & Teklina, 2007, 2012; Ivashchenko et
al., 2018). Ivashchenko, Khudolii, Iermakov, Chernenko, and
Honcharenko (2018) indicate the effectiveness of using facto-
rial designs and discriminant analysis in physical education
research.

The importance of developing methodological approach-
es to normalization and management of training loads in
physical education classes in order to improve the effective-
ness of teaching is pointed out in the studies by Khudolii,
Iermakov, and Bartik (2020), Ivashchenko, Berezhna, and
Cieslicka (2020), Ivashchenko and Sirichenko (2020).

Thus, the problem of normalization of strength loads in
primary schoolchildren’s physical education classes is rel-
evant and requires additional research.

The purpose of the study was to obtain regression models
of immediate and delayed training effect of strength loads in
boys aged 8 years, based on a full factorial experiment.

Materials and methods

Study participants

The study participants were boys aged 8 years (n = 48).
The children and their parents were fully informed about all
the features of the study and gave their consent to participate
in the experiment.

Study organization

To solve the tasks set, theoretical and empirical meth-
ods were used: analysis and generalization of scientific and
methodological literature; modeling, pedagogical observa-
tion and experiment, regression analysis.

Table 1. Factorial design in studying the influence of
different modes of the combined method of strength
development (variant I) in primary schoolchildren (x, -
number of repetitions in a set; x, - rest interval, s)

No.
of strength load Method x, X,
variant
Dynamic effort method 3- 30-
I Maximal effort method 1- 30-
Isometric effort method 3- 30-
Repeated effort method 6- 30-
Dynamic effort method 5+ 30-
Maximal effort method 3+ 30-
1 ,
Isometric effort method 5+ 30-
Repeated effort method 12+ 30-
Dynamic effort method 3- 60+
Maximal effort method 1- 60+
111 .
Isometric effort method 3- 60+
Repeated effort method 6- 60+
Dynamic effort method 5+ 60+
Maximal effort method 3+ 60+
v .
Isometric effort method 5+ 60+
Repeated effort method 12+ 60+
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To determine the dynamics of strength training effects
in boys aged 8 years, the study carried out an experiment
according to the plan given in Table 1. Variant I of the com-
bined method was used to strengthen arm and shoulder mus-
cles (station I), abdominal muscles (station II), back muscles
(station III), and leg muscles (station IV). At each station, the
following methods were used: dynamic effort method, maxi-
mal effort method, isometric effort method, repeated effort
method. The modes of performance for each group, for the
indicated stations are given in Table 1. The study examined
the impact of four variants of strength load on the immedi-
ate training effect (ITE ) after performing exercises at four
stations, the immediate training effect (ITE,) after training,
and the delayed training effect (DTE) 24 hours after training.

At each station, the following exercises were performed:

Station I. Exercises for arm and shoulder muscles.

1. Dynamic effort method. Knee push-ups. The exercise
is performed as quickly as possible.

2. Maximal effort method. Weighted push-ups (stuffed
ball).

3. Isometric effort method. Knee push-ups. The exercise
is performed with two stops and fixation of joint an-
gles (5s).

4. Repeated effort method. Knee push-ups.

Station II. Exercises to strengthen abdominal muscles.

1. Dynamic effort method. Sit-ups. The exercise is per-
formed as quickly as possible.

2. Maximal effort method. Hanging 90-degree leg raises
on wall bars.

3. Isometric effort method. Decline bench 90-degree leg
raises. The exercise is performed with two stops and
fixation of joint angles (5 s).

4. Repeated effort method. Decline bench leg raises to
plow.

Station III. Exercises to strengthen back muscles.

1. Dynamic effort method. Trunk lift. The exercise is
performed as quickly as possible.

2. Maximal effort method. Trunk lift on a pommel horse
with feet supported under wall bars.

3. Isometric effort method. Trunk lift with two stops and
holding each static position for 5 s. The exercise is
performed with two stops and fixation of joint angles
(5's) (hold positions in the upper point and horizon-
tally).

4. Repeated effort method. The same starting position.
Trunk lift.

Station IV. Exercises to strengthen leg muscles.

1. Dynamic effort method. Squats. The exercise is per-
formed as quickly as possible.

2. Maximal effort method. Weighted squats (stuffed ball,
dumbbells).

3. Isometric effort method. Weighted squats with stops.
The exercise is performed with two stops and fixation
of joint angles (5 s) (90°, 135°).

4. Repeated effort method. Squats.

During the experiment, the study recorded the results of
the following tests: 1. Push-ups. 2. Speed push-ups, 3 times.
3. Sit-ups in 30 seconds. 4. Trunk lift in 10 seconds. 5. Stand-
ing long jump.

On the first day before the experiment, the study re-
corded the results of Test 2 “Speed push-ups, 3 times”, Test 1
“Push-ups”, Test 3 “Sit-ups in 30 seconds”, Test 4 “Trunk lift
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in 10 seconds’, Test 5 “Standing long jump”. After performing
the exercises at station I — Tests 2, 1; at station II - Test 3; at
station IIT - Test 4; at station IV — Test 5. After training — Tests
2, 1, 3, 4. Twenty-four hours after training — Tests 2, 1, 3, 4, 5.
The dynamics of test results was determined as a percentage
relative to the initial level.

Statistical analysis

The study materials were processed using the IBM SPSS
22 statistical analysis program. The Yates’ algorithm was used
to calculate the regression coefficients.

The study protocol was approved by the Ethical Com-
mittee of H. S. Skovoroda Kharkiv National Pedagogical
University.

Results

Tables 2-7 show the results of the 27 full factorial design.
The study examined the impact of four variants of strength
load on the ITE after performing exercises at four stations,
the ITE, after training, and the DTE 24 hours after training.

The results of analysis of the immediate training effect
(ITE,) after performing exercises at four stations: station 1
“Exercises to strengthen arms and shoulders”; station II “Ex-
ercises to strengthen abdominal muscles”; station III “Exer-
cises to strengthen back muscles”; station IV “Exercises to
strengthen leg muscles” are given below (see Tables 2-3).

The analysis of the regression equations given in Table 2
made it possible to determine the influence of strength loads
on the immediate training effect (ITE,) of different modes of

exercises in boys aged 8 years. After training at stations I-IV,

the following data were obtained:

o after training at station I - exercises to strengthen arms
and shoulders - the ITE, is most influenced by the num-
ber of repetitions in a set (x,) (exercise No. 1) and the rest
interval (x,) (exercise No. 2). To strengthen the ITE,, it is
necessary to increase the number of repetitions in a set
and the duration of the rest interval;

« after training at station II - exercises to strengthen ab-
dominal muscles - the ITE, is most influenced by the
rest interval (x,), the number of repetitions in a set (x,),
and the interaction between the number of repetitions in
a set and the rest interval (x x,). To strengthen the ITE ,
it is necessary to increase the number of repetitions in a
set and the duration of the rest interval;

o  after training at station III - exercises to strengthen back
muscles - the ITE, is most influenced by the rest interval
(x,), the interaction between the number of repetitions
in a set and the rest interval (x x,), and the number of
repetitions in a set (x,). To strengthen the ITE, it is neces-
sary to increase the number of repetitions in a set and the
duration of the rest interval;

o after training at station IV - exercises to strengthen leg
muscles - the ITE, is most influenced by the rest interval
(x,), the interaction between the number of repetitions in
a set and the rest interval (x x,), and the number of rep-
etitions in a set (x,). To strengthen the ITE, it is necessary
to increase the number of repetitions in a set and reduce
the duration of the rest interval.

The analysis of variance given in Table 3 made it possible
to determine the percentage influence of the factors on the
immediate training effect (ITE)) of different modes of exer-

Table 2. Models of influence of different strength training modes on the change in the immediate training effect (ITE,) in
boys aged 8 years (n = 40) (x, — amount of training, x, — rest interval). The first variant of the combined method of strength

development.

Place of training Test

Conditions of recording

Regression equations

No. 1 “Push-ups”

Station I No. 2 “Speed push-ups, 3 times”
Station II No. 3 “Sit-ups in 30 seconds”
Station IIT No. 4 “Trunk lift in 10 seconds”
Station IV No. 5 “Standing long jump”

after performing the exercises
after performing the exercises
after performing the exercises
after performing the exercises

after performing the exercises

Y=90.113 - 2.998x, - 1.168x, - 0.967x x,
Y=104.660 + 2.655x, + 3.315x, - 1.240x x,
Y=92.753 - 1.553x, - 2.708x, + 1.138x x,
Y=93.943 - 0.918x, - 1.958x, + 0.963xx,
Y=98.768 - 0.078x, + 1.238x, +0.392 x,x,

Table 3. Results of the analysis of variance for the 2? FFE in studying the influence of different strength training modes on
the change in the immediate training effect (ITE,) in boys aged 8 years (n = 40) (x, - amount of training, x, - rest interval).
The first variant of the combined method of strength development.

Ratio of mean squares

Place of training Test Conditions of recording
x, x, XX,
No. 1 “Push-ups” after performing the exercises 79.6 12.0 8.4
Station I No. 2 “Speed push-ups, 3 times”  after performing the exercises 36.0 56.1 7.9
Station II No. 3 “Sit-ups in 30 seconds” after performing the exercises 21.8 66.4 11.8
Station IIT No. 4 “Trunk lift in 10 seconds”  after performing the exercises 15 68.4 16.6
Station IV No. 5 “Standing long jump” after performing the exercises 0.35 90.5 9.15
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Table 4. Models of influence of different strength training modes on the change in the immediate training effect (ITE,) in
boys aged 8 years (n = 40) (x, - amount of training, x, - rest interval). The first variant of the combined method of strength
development. Comprehensive strength development of arm, abdominal, back, and leg muscles.

Test

Regression equations

No. 1 “Push-ups”

No. 2 “Speed push-ups, 3 times”
No. 3 “Sit-ups in 30 seconds”
No. 4 “Trunk lift in 10 seconds”

No. 5 “Standing long jump”

Y=87.790 - 0.740x, - 0.1x, - 2.1xx,
Y=106.108 + 0.877x, + 1.258x, + 0.068x,x,
Y=91.698 + 0.968x, — 2.258x, - 0.627x X,
Y=92.875 - 0.395x, - 1.465x, + 0.265x X,
Y=98.985 + 0.095x, - 0.19x, + 0.1x,x,

cises in boys aged 8 years. After training at stations I-IV, the

following data were obtained:

o after training at station I - exercises to strengthen arms
and shoulders - the ITE, is most influenced by the num-
ber of repetitions in a set (x,) — 79.6% (exercise No. 1)
and the rest interval (x,) - 56.1% ;

o after training at station II - exercises to strengthen ab-
dominal muscles - the ITE is most influenced by the rest
interval (x,) - 66.4%;

«  after training at station III - exercises to strengthen back
muscles — the ITE is most influenced by the rest interval
(x,) - 68.4%;

« after training at station IV - exercises to strengthen leg
muscles - the ITE is most influenced by the rest interval
(x,) - 90.5%.

The data of analysis of the immediate training effect
(ITE,) after training are given in Tables 4-5.

The analysis of the regression equations given in Table 4
made it possible to determine the influence of strength loads
on the immediate training effect (ITE,) of different modes of
exercises in boys aged 8 years. After training, the following
data were obtained:

o exercises to strengthen arms and shoulders - the ITE, is
most influenced by the interaction between the number
of repetitions in a set and the rest interval (x x,) (ex-
ercise No. 1) and the rest interval (x,) (exercise No. 2).
To strengthen the ITE,, it is necessary to increase the
number of repetitions in a set and the duration of the
rest interval;

o exercises to strengthen abdominal muscles - the ITE,
is most influenced by the rest interval (x,), the number
of repetitions in a set (x ), and the interaction between
the number of repetitions in a set and the rest interval
(x,x,). To strengthen the ITE,, it is necessary to increase
the number of repetitions in a set and the duration of the
rest interval;

o exercises to strengthen back muscles - the ITE, is most
influenced by the rest interval (x,), the number of repeti-
tions in a set (x,), and the interaction between the num-
ber of repetitions in a set and the rest interval (x,x,). To
strengthen the ITE, it is necessary to increase the number
of repetitions in a set and the duration of the rest interval;

o  exercises to strengthen leg muscles — the ITE, is most in-
fluenced by the rest interval (x,), the interaction between
the number of repetitions in a set and the rest interval
(x,x,), and the number of repetitions in a set (x ). To
strengthen the ITE, it is necessary to reduce the number
of repetitions in a set and the duration of the rest interval.

TM®B, 2020, Tom 20, N2 4

The analysis of variance given in Table 5 made it possible
to determine the percentage influence of the factors on the
immediate training effect (ITE,) of different modes of exer-
cises in boys aged 8 years. After training, the following data
were obtained:

o exercises to strengthen arms and shoulders - the ITE, is
most influenced by the interaction between the number

of repetitions in a set and the rest interval (x,x,) - 88.8%

(exercise No. 1) and the rest interval (x,) - 67.1%;

o exercises to strengthen abdominal muscles - the ITE is

most influenced by the rest interval (x,) - 79.3%;

o exercises to strengthen back muscles - the ITE is most

influenced by the rest interval (x,) - 90.5%;

« exercises to strengthen leg muscles — the ITE is most

influenced by the rest interval (x,) - 65.5%.

The results of analysis of the delayed training effect
(DTE) 24 hours after training are given in Tables 6-7.

Table 5. Results of the analysis of variance for the 2> FFE

in studying the influence of different strength training
modes on the change in the immediate training effect

(ITE,) in boys aged 8 years (n = 40) (x, — amount of
training, x, — rest interval). The first variant of the combined
method of strength development. Comprehensive strength
development of arm, abdominal, back, and leg muscles.

Test Ratio of mean squares

X, x, XX,

No. 1 “Push-ups” 11 0.2 88.8
No. 2 “Speed push-ups, 3 times” 32.7 67.1 0.2
No. 3 “Sit-ups in 30 seconds” 14.6 79.3 6.1
No. 4 “Trunk lift in 10 seconds” 6.6 90.5 2.9
No. 5 “Standing long jump” 16.4 65.5 18.1

The analysis of the regression equations given in Table 6
made it possible to determine the influence of strength loads
on the delayed training effect (DTE) of different modes of
exercises in boys aged 8 years. 24 hours after training, the
following data were obtained:

o exercises to strengthen arms and shoulders - the DTE
is most influenced by the number of repetitions in a set
(x,), the rest interval (x,), the interaction between the
number of repetitions in a set and the rest interval (x x,)
(exercise No. 1), and the interaction between the number
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Table 6. Models of influence of different strength training modes on the change in the delayed training effect (DTE) in
boys aged 8 years (n = 40) (x, - amount of training, x, - rest interval). The first variant of the combined method of strength
development. Comprehensive strength development of arm, abdominal, back, and leg muscles.

Test

Regression equations

No. 1 “Push-ups”

No. 2 “Speed push-ups, 3 times”
No. 3 “Sit-ups in 30 seconds”
No. 4 “Trunk lift in 10 seconds”

No. 5 “Standing long jump”

Y=96.785 + 2.195x, - 1.315x, - 1.095xx,
Y=103.99 - 0.59x, + 0.475x, - 1.275x x,
Y=95.413 +0.092x, + 0.232x, - 0.278x x,
Y=96.23 - 0.07x, + 1.505x, + 0.015x x,
Y=99.115 + 1.765x, + 0.81x, - 1.73x,x,

Table 7. Results of the analysis of variance for the 2> FFE
in studying the influence of different strength training
modes on the change in the delayed training effect (DTE)
in boys aged 8 years (n = 40) (x, — amount of training,

x, — rest interval). The first variant of the combined
method of strength development. Comprehensive strength
development of arm, abdominal, back, and leg muscles.

Ratio of mean squares

Test
X, X, XX,
No. 1 “Push-ups” 62.2 223 15.5
No. 2 “Speed push-ups, 3 times” 15.8 10.3 73.9
No. 3 “Sit-ups in 30 seconds” 6.1 38.7 55.2
No. 4 “Trunk lift in 10 seconds” 0.2 99.8 0
No. 5 “Standing long jump” 46.1 9.7 442

of repetitions in a set and the rest interval (x x,) (exercise
No. 2). To strengthen the DTE, it is necessary to increase
the number of repetitions in a set and the duration of the
rest interval;

o exercises to strengthen abdominal muscles — the DTE is
most influenced by the interaction between the number
of repetitions in a set and the rest interval (x x,), the
rest interval (x,), the number of repetitions in a set (x,).
To strengthen the DTE, it is necessary to increase the
number of repetitions in a set and the duration of the
rest interval;

o exercises to strengthen back muscles — the DTE is most
influenced by the rest interval (x,), the interaction be-
tween the number of repetitions in a set and the rest
interval (x x,), and the number of repetitions in a set (x).
To strengthen the DTE, it is necessary to increase the
number of repetitions in a set and reduce the duration of
the rest interval;

« exercises to strengthen leg muscles - the DTE is most
influenced by the number of repetitions in a set (x,), the
interaction between the number of repetitions in a set
and the rest interval (x x,), and the rest interval (x,). To
strengthen the DTE, it is necessary to reduce the number
of repetitions in a set and the duration of the rest interval.
The analysis of variance given in Table 7 made it possible

to determine the percentage influence of the factors on the

delayed training effect (DTE) of different modes of exercises
in boys aged 8 years. 24 hours after training, the following
data were obtained:

252

o exercises to strengthen arms and shoulders - the DTE
is most influenced by the number of repetitions in a set
(x,) - 62.2% (exercise No. 1) and the interaction between
the number of repetitions in a set and the rest interval
(x,x,) = 73.9%;

o exercises to strengthen abdominal muscles — the DTE is
most influenced by the interaction between the number
of repetitions in a set and the rest interval (x,x,) - 55.2%;

o exercises to strengthen back muscles - the DTE is most
influenced by the rest interval (x,) — 99.8%;

o exercises to strengthen leg muscles — the DTE is most
influenced by the number of repetitions in a set (x ) -
46.1% and the interaction between the number of repeti-
tions in a set and the rest interval (x x,) — 44.2%.

Discussion

The study assumed that a full factorial experiment would
allow to determine the influence of strength loads on the im-
mediate training effect (ITE) and the delayed training effect
(DTE) of different modes of exercises in boys aged 8 years.
The study results show that in the proposed matrix of the
2? full factorial design, the chosen step of variation of fac-
tors is sufficient to study the influence of different modes
of strength exercises on the dynamics of ITE in boys aged 8
years (Table 1). Based on the data analysis, the study obtained
regression models of load for calculating the ITE, (Table 2),
ITE, (Table 4), and DTE (Table 6).

The studies by Iermakov, Ivashchenko, Khudolii, and
Chernenko (2020), Ivashchenko, Khudolii, Prusik, and
Giovanis (2020), Ivashchenko, Nosko, and Ferents (2019)
substantiated the influence of different load variants on the
dynamics of the immediate and delayed training effect on
the basis of discriminant analysis. Iermakov, Ivashchenko,
Khudolii, and Chernenko (2020) found the interrelation of
training effects. The obtained data indicate that each of the
variants of strength load can be effectively used depending
on the educational tasks of both one and a series of physical
education classes, and also show that the ITE and DTE of
strength exercises depend on the initial level of fitness and
the total amount of strength exercises in a physical education
class. Ivashchenko, Khudolii, Prusik, and Giovanis (2020)
point out that in the first variant of strength load, the great-
est contribution to the dynamics of training effects is made
by training at the first station “exercises to strengthen arms
and shoulders”; in the second variant, the greatest contribu-
tion to the dynamics of training effects is made by training
at the third station “exercises to strengthen back muscles”;
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in the third variant, the greatest contribution to the dynam-
ics of training effects is made by training at the first station
“exercises to strengthen arms and shoulders” and the third
station “exercises to strengthen back muscles”; in the fourth
variant, the greatest contribution to the dynamics of the ITE
is made by training at the first “exercises to strengthen arms
and shoulders” and the third “exercises to strengthen back
muscles” stations; the most significant changes in the DTE
are connected with training at the fourth station “exercises to
strengthen leg muscles”

The obtained regression models make it possible to cal-
culate the number of repetitions and rest interval to achieve
the most rational load variant. These data supplement the
results presented in the studies by Iermakov, Ivashchenko,
Khudolii, and Chernenko (2020), Ivashchenko, Khudolii,
Prusik, and Giovanis (2020) and form a methodology for
studying training loads, which differs from the methods used
in the studies by Arazi et al. (2012), Ratamess et al. (2012),
Miranda et al. (2010) in that research is conducted using an
active 2* FFE and materials are processed with the help of
regression and discriminant analysis.

The results supplement the information of Ivashchenko
and Ciesélicka (2017), Cieslicka and Ivashchenko (2017) about
the effectiveness of using factorial designs in studying train-
ing effects of strength loads in children; that of Ivashchenko,
Khudolii, Iermakov, Chernenko and Honcharenko (2018),
Marchenko and Kovalenko (2020) about the reliability of ob-
tained regression equations for modeling the process of mo-
tor skills and motor abilities development in schoolchildren.

The effectiveness of using a 2* full factorial experiment
is confirmed by data of Correa, Grima, and Tort-Martorell
(2009, 2012), Ivashchenko, Nosko, and Ferents (2019). The
main purpose of designs is to neutralize the influence of un-
known factors, the authors recommend using designs with
three and four factors. The results of presented research (Ta-
bles 2-7) show the effectiveness of using a 22 FFE in studying
the ITE of strength loads in boys aged 8 years.

The obtained results specify the conceptual approach-
es to experiment planning in studying the effectiveness of
children’s physical education, factorial designs are an objec-
tive tool for obtaining data to calculate regression models of
training effects in children (Khudolii, Ivashchenko, Iermak-
ov, Nosko, & Marchenko, 2019; Khudolii, 2019; Ivashchenko,
2020).

In addition, strength training of schoolchildren is con-
sidered as a necessary condition of the educational process
(Kapkan, Khudolii, & Bartik, 2019a,b). Based on the analysis
of regression equations, it is possible to choose a load by fo-
cus, based on discriminant analysis - to choose a total load.

Conclusions

The study results show that in the proposed matrix of
the 22 full factorial design, the chosen step of variation of
factors is sufficient to study the influence of different modes
of strength exercises on the dynamics of ITE in boys aged 8
years. Based on the data analysis, the study obtained regres-
sion models of load for calculating the ITE,, ITE,, and DTE.
The obtained regression models make it possible to calculate
the number of repetitions and rest interval to achieve the
most rational load variant.
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The analysis of regression equations shows the interrela-
tion between training effects: ITE, ->ITE, —> DTE. The val-
ue of ITE , ITE,, and DTE at station I (exercises to strengthen
arms and shoulders) and station II (exercises to strengthen
abdominal muscles) depends on the increase in the number
of repetitions in a set and the duration of the rest interval. The
value of ITE , ITE, at station III (exercises to strengthen back
muscles) depends on the increase in the number of repeti-
tions in a set and the duration of the rest interval. The value
of DTE - on the increase in the number of repetitions in a
set and the reduction of the rest interval duration. The value
of ITE, at station IV (exercises to strengthen leg muscles)
depends on the increase in the number of repetitions in a set
and the reduction of the rest interval duration. To strengthen
the DTE, it is necessary to reduce the number of repetitions
in a set and the duration of the rest interval.
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cnnosi 34IbHOCTI: MOAEJIIOBAHHA TEPMIHOBOTO | BIACTABJIEHOIO
TPEHYBAJIbHOIO EQEKTY CUJIOBUX HABAHTAMEHDb Y XJ1OMNLUIB 8 POKIB

Oner Xynoniit'A®<P, Cepriit Epmakos***P, Onpra IBamenko'**“’, Mukomna Hocko

3ABCD

'XapkiBcpKnit HallioHaMbHMIT Tefaroriunmii yHiBepcuret imeni I. C. CkoBoponn
*ImaHCcbKMit yHiBepcuTeT (Pi3NYHOrO BUXOBAHHA i CIOPTY
*HanionanpHuii yHiBepcuteT «YepririBcbkuii koneriym» imeni T. I. IlleBuenka

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

Pedepar. Crarrs: 8 c., 6 Tab1., 30 HKepen

MeTa BOCTiTKeHHs — Ha OCHOBI IIOBHOTO (haKTOPHOTO
€KCIIEPMMEHTY OTPMMATH perpeciiiHi Mojiesli TepMiHOBOIO i
BiICTaBJIEHOTO TPEHYBa/JIbHOrO eeKTy CHIOBUX HaBaHTa-
JKEHb Y XJIONLiB 8 POKiB.

Marepianm i MeTogu. Y HOCi>KeHHI IPUITHAIN y4acTb
48 xyonis 8 pokis. ExcriepuMenT 6yB IpOBefeHNI 3a I1a-
HOM (DaKTOPHOTO eKCIlepuMeHTy 22 Matepianu TocmimKeH-
Hs OINpallbOBaHi B MpOrpaMi CTaTMCTUYHOTO aHanisy IBM
SPSS 22. BuByaBcs BIUIMB YOTUPHOX BapiHTUB CUIOBOTO Ha-
BanTaxeHHs Ha Tepminosuit (TTE) i BigcraBnennit (BTE)
TPEeHYBa/JIbHUI e(eKT OPTOTOHAIbHUX PEXMMIB BUKOHAH-
Hs CU/IOBMX BIIPaB Ta iHTEPBAJIB BiIIOYMHKY Y XJIOIYNUKIB
8 pokiB.

PesynbraTn. PesynpTatu JOCHiyKeHHA CBifyaTh, 110
y 3aIIpOIOHOBaHIll MaTpuli I/IaHy MOBHOIO (HaKTOPHO-
rO eKCIIepUMMEHTY Tuma 2° BubpaHmil KpOoK BapiloBaHHS
(dakTopiB € JOCTATHIM JyIA BUBYEHHA BIUIMBY Pi3HUX pe-
JKMMiB BUMKOHAHHA CUIOBUX BIpaB Ha aumHamiky TTE y
xJonuMKiB 8 pokis. Ha ocHOBIi aHajisy JaHUX OTpUMaHi
perpeciiiHi Mofieni HaBaHTaxeHHs it pospaxyHky TTE ,
TTE, ta BTE. Orpumani perpeciiini mopeni faioTb smMory
pO3paxyBaTy KibKiCTbh TIOBTOPEHD Ta iHTEpBaJI BillIOYMH-

Ky [JIs JOCATHEHHs Halbipll palioHanbHOrO BapiaHTa
HaBaHTa)XEeHHA.

BucnoBku. AHanis piBHAHb perpecii Bkasye Ha
B3aMO3B 30K TpeHyBanbhux edexris: TTE, —> TTE, —>
BTE. Benmunna TTE, TTE,, BTE na I cranmii (BupaBu
I PO3BUTKY CUIM PYK i mmedosoro moscy) Ta II cran-
il (BIpaBu I/ PO3BUTKY CUIU M'SI3iB YePEBHOTO IIPecy)
3aJIeXUTDH Bifi 301/IbIIEHHSA KiMbKOCTI IOBTOPEHD V IifXO-
mi i TpuBanocTi inTepsany Bifnounnky. Bemuanna TTE,,
TTE, wna II cranmii (BIpaBu [JIA PO3BUTKY CUIU M A3iB
CIIMHM) — Bifj 301IbLIIEHHS KIIBKOCTI IIOBTOPEHD y MifXOAi
1 TPUBAJIOCTi iHTepBaty BignounHKy. Bemnunna BTE - Bif
301/IbIIIEHHS KiZTBKOCTI TOBTOPEHbD Y MiXOfAi il 3MeHIIIeHHs
TPUBA/OCTi iHTepBany Bignoumnky. Bemmunua TTE, na IV
cTaHUii (BIpaBM I PO3BUTKY CU/IM M SI3iB HIr) 3a/IeXXUTD
BifI 301/IbIIEHHA KiIbKOCTi IIOBTOPEHD Y IiAXOA] /1 3MeHIIeH-
HsA TPUBAJIOCTi iHTepBany BigNOYMHKY. InA mifcuneHHa
BTE HeoOXifHO 3MEHIINTY KiIbKICTh OBTOPEHb Y MifXOZAi
/I SMEHIINTY TPUBAIiCTh iHTE€PBaTy BillIOYMHKY.

Kro4uoBi coBa: X101111iB 8 poKiB, TpeHYBa/IbHi epeKTH,
CIJIOBI BIIpaBy, KOMOIHOBAHWIT METOJ, PO3BUTKY CU/IH, IIaH
(haKTOPHOTO eKCIIePUMEHTY.
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