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Abstract

The determination of the effect of speed-strength exercises on the flexibility of 13 to 14-year-old teenagers, using a differentiated load was
the aim of the study. The experiments took place at a school in Russia, 40 students aged 13-14 took part in it, they were differentiated into 2
subgroups of 20 subjects. The control group’s Schoolchildren were involved in the usual program, whilst the ones from the experimental one
at each physical education lesson performed a set of speed and strength exercises for 8 minutes.

After the study, the data in the control group improved from 2% to 8%, and in the experimental group from 11% to 24%. There was a
significant improvement in performance and flexibility among students who purposefully performed a set of speed and strength exercises at
each physical education lesson. Physical activity should be different, based on the type of nervous system of students. For students with a
strong nervous system, intensive exercise is more effective, and for students with a weak nervous system, volumetric physical activity is more
effective.
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INTRODUCTION while the criterion of differentiation may be the level of

An analysis of the literature of recent years shows that the physical ortechni_cal trai_ning, the growth of ?tUdentS' or some
attention of a large number of studies is focused on the health pther_characte_r Istics. This approach to working with chlldr_en
of schoolchildren and the insufficient level of their motor 'S dUite effec_tlve and aIIov_vs you to reveal almost the entire
activity [1, 2]. During school years, a vital foundation of motor potgntlal qf egc_h Ch'.ld [.9'11]' of course, a promising
motor skills and abilities of children from the first grade is  diréction in the individualization of learning is the type of
formed. Under the supervision of a teacher, students perform nervous system [12].

a fairly large number of physical exercises and different . .
combinations at each lesson. The main task of physical In this study, we set o_urselvesanew goal — to determine the
culture at school is the comprehensive harmonious effect of a set of exercises for the deyelopmen'g of §trength and
development of the personality of students [3]. The program speed for the flexibility of schoolchildren, taking into account
strongly influences the development of basic physical  he Nervous system type.

abilities (endurance, speed, flexibility, strength, agility). It

should be noted that physical abilities are interconnected and MATERIALS AND METHODS

it is quite difficult to develop one quality in isolation. That is,

if we develop endurance, then it affects other abilities, this  participants

has been proven by several studies [4, 5].
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The academic experiment was attended by schoolchildren
aged 13-14 years in the number of 40 people from class 7a
(control group - CG) and class 7b (experimental group - EG).

Procedure

The study was conducted in 60 schools in Kirov (Russia). The
study lasted from January 12 to March 20, 2020. There were
8 girls and 12 boys in the control and experimental groups.
All the children were on health grounds of the main medical
group and admitted to physical education. During the
experiment period, 20 lessons in CG and 20 lessons in EG
were conducted, each lesson lasted 40 minutes. Physical
education classes were scheduled twice a week in class 7a
(Tuesday 8.50-9.30, Friday 9.40-10.20), in-class 7b (Tuesday
9.40-10.20, Friday 8.50-9.30).

Children from class 7a were engaged in a standard program
for students of grades 1-11 in physical culture at school [3].

Schoolchildren from grade 7b used the usual program and
performed speed and strength exercises for 8-10 minutes after
the warm-up. The simple set of exercises required maximum
dedication from the students, it included such exercises as
running, body turns, acceleration, pull-ups, push-ups, squats,
working with dumbbells, and others. Physical activity for
children in EG was different. Children with a strong nervous
system work out faster, but get tired quickly, so they are
characterized by frequent changes of exercises and fewer
series, the contrary can be inferred from the children with
weaker nervous systems [12].

All children took a tapping test, which differentiated
schoolchildren by the strength of the nervous system.!?
According to the test results, the children were differentiated
into subgroups.

Indicators of speed and strength abilities were determined by
three tests:

long jump from a place with a push with two legs (leg
strength) [13], lifting the torso from the supine position (torso
strength) [14], flexion and extension of the arms at the stop
while lying on the floor (arm strength) [15].

The flexibility of schoolchildren was determined using the
test “forward-leaning from an upright position on a gymnastic
bench” [3].

In the study, when calculating the results, we used the Excel
program. According to the results of the study, the average
values in each group, the standard deviation from the
indicators were determined.

REsuLTs AND DiscussioN

After the tapping test procedure, children in grades 7a and 7b
received 10 schoolchildren with a strong and 10 with a weak
nervous system in the arousal process. Table 1 shows the
results of the study in CG.

Table 1. Speed and strength ability indicators and flexibility in CG

Strong nervous system

Weak nervous system

Test
Before After % Before After %
leg strength (cm) 185,1+4,7 190,7+4,8 +3% 189,6+4,5 197,2+4,7 +4%
torso strength (20 sec) 12,8+1,1 13,1412 +2% 12,3+1,1 12,8+1,1 +4%
arm strength (20 sec) 7,8+0,8 8,0+0,8 +3% 8,240,8 8,4+0,8 +2%
Leaning forward from a standing position on a gymnastic 72413 7,614 +6% 75412 81413 +8%

bench (from the bench level cm)

Table 1 shows that students from the CG improved their
performance in both subgroups, although they studied
according to the standard program, without taking into
account the differentiated load. Indicators in the “leg
strength” test of the stronger nervous system teenagers,
increased by 3% as compared to the ones with weak nervous
systems which increased by 4%. A similar phenomenon was
seen in the “torso strength” with the indicators of weaker
nervous system children increasing by 4% contrasted to the
2% increase in their counterparts, .3% was an increase in
indicators in children with a strong nervous system in the test

“arm strength”, and in children with a weak nervous system
2%.

Flexibility indicators also did not significantly improve
showing a 6% (7.2+1.3 to 7.6+1.4) increase in the stronger
nerved children as compared to the 8%(7.5+1.2 to 8.1+1.3)
on in the weaker ones.

Well, the usual physical education program at school is not
so bad, it has a positive but not significant effect on the
physical qualities of students. Table 2 shows the results of
the study in EG.
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Table 2. Speed and strength ability indicators and flexibility in EG

Strong nervous system Weak nervous system

Test
Before After % Before After %
leg strength (cm) 197,0+6,8 224,6+7,8 +14% 188,0+4,9 218,1+5,7 +16%
torso strength (20 sec) 12,7411 14,4412 +13% 13,0+0,8 14,440,9 +11%
arm strength (20 sec) 8,0+0,8 9,14+0,9 +14% 8,54+0,5 9,540,6 +12%
Leaning forward from a standing position on a 71511 8,613 +21% 74+13 90,2416 +24%

gymnastic bench (from the bench level cm)

Table 2 demonstrates that in a fairly short time, the children
from EG were able to significantly improve their
performance on all tests. In the “leg strength” test, the weak
nervous system-children showed a 16% improvement in their
performance compared to the 14% in their strong nervous
system counterparts. Contrarily the “torso strength” test, the
indicators were higher by 13% in the stronger nerved children
with the weak nerved children only showing an 11% increase.
This was also similarly witnessed in the “arm strength” test
where the increase of weak nerved children was lower at 12%
with the strong nervous system counterparts showing a 14%
increase instead.

The flexibility indicators gave a fairly significant increase
throughout the whole academic experiment. Thus, in children
with a strong nervous system, the level of flexibility on
average became higher from 7.1+ 1.1 to 8.6+ 1.3 (by 21%),
whilst increasing by 24% in weaker nervous system children
from 7.4£1.3t0 9.2+ 1.6

Such results suggest that the speed-strength abilities
developed during the sensitive period in schoolchildren aged
13-14 have a significant impact on the flexibility indicators
of children engaged in different physical activities, which is
reliant on the typological properties of the nervous system.

According to the results of the study in the CG, it can be said
that the ordinary program does not have a significant but
positive effect on the advancement of the physical abilities of
schoolchildren aged 13-14. The children did not perform any
additional exercises, the increase in indicators was minimal.
We can assume that this increase in speed-strength abilities
in children in CG occurred not only under the influence of the
standard program, but also a favorable period for the maturity
of speed-strength abilities of teenagers between the ages of
13 and 14 [7, 8]. The results of the study are similar to the
data obtained in previous studies [12].

Differentiated development of physical abilities ought to be
more defined when typology of the nervous system is
employed as a criterion for differentiating children into
subgroups during exercise. At the same time, the load in
children with a strong nervous system will be more effective
if it is intense, that is, there will be more exercises since these
children can get tired quickly and switch their attention faster.

Schoolchildren who have a weak nervous system are better
for them a volume load, that is, an increased number of series
of performing the same exercise, since such students are
characterized by long-term workability. These results are
confirmed by previous studies [9-12].

Children from EG had significantly improved flexibility
indicators, by an average of 21-24%, while there was no
targeted impact on this physical ability. In all likelihood, the
development of speed and strength abilities had a significant
effect on the progression of flexibility in schoolchildren
between the ages of 13 and 14. Despite some studies of the
interrelationships of physical abilities among themselves [4-
6], this study for the first time determined a fairly stable link
between the speed and strength capability and flexibility of
teenagers between the ages of 13 and 14. The article is
promising, since the topic of public health in different
countries is relevant [16-20].

CoONCLUSION

There are a few things to note from the results of the new
study. At the age of 13-14, it is necessary to develop speed-
strength abilities in physical education lessons at school, as
an addition to the implementation of a typical school program
for students in grades 1-11. Such a period is favorable for the
development of the main parameters. If you use an individual
approach centered on the type of nervous system, the impact
of classes will be higher.

ACKNOWLEDGMENTS: Authors would like to thank all
participants of the study.

CONFLICT OF INTEREST: None

FINANCIAL SUPPORT: None

ETHICS STATEMENT: All procedures met the ethical
standards of the 1964 Declaration of Helsinki. Informed
consent was obtained from all parents of the children included
in the study.

REFERENCES

1. Shuba LV. Modern approach to implementation of health related
technology for primary school children. Pedagog, Psychol, Med-Biol
Probl Phys Train Sports. 2016;20(2):66-71.
doi:10.15561/18189172.2016.0210

2. De Giorgio A, Kuvacic G, Milic M, Padulo J. The Brain and
Movement: How Physical Activity Affects the Brain. Monten J Sports

.Archives of Pharmacy Practice | Volume 13 | Issue 2 | April — June 2022

Sci Med. 2018;7(2):63-8. doi:10.26773/mjssm.180910




10.

11.

12.

Polevoy and Sablin: Development of Flexibility of Children with Different Types of the Nervous System Using Speed-Strength Exercises

Kainov AN, Kuryerova Gl. Working programs. Physical Culture.
Grades 1-11. Comprehensive program of physical education of
schoolchildren. Teacher; 2019. p. 169.

Bozdogan TK, Kizilet A. The effect of coordination and plyometric
exercises on agility, jumping and endurance ability in badminton
players. Int J Sports Exerc Train Sci. 2017;3(4):178-87.
doi:10.18826/useeahd.345236

Jekauc D, Wagner MO, Herrmann C, Hegazy K, Woll A. Does Physical
Self-Concept Mediate the Relationship between Motor Abilities and
Physical Activity in Adolescents and Young Adults? PLoS ONE.
2017;12(1):1-18. doi:10.1371/journal.pone.0168539

Georgiy P. The development of speed-power qualities of
schoolchildren with different typologies applying coordination
training. Pedagog, Psychol, Med-Biol Probl Phys Train Sports.
2019;23:43-6. doi:10.15561/18189172.2019.0107

Bas H, Mark DSC. Sensitive Periods to Train General Motor Abilities
in Children and Adolescents: Do They Exist? A Critical Appraisal.
Strength Cond J. 2020;42(6):7-14.
doi:10.1519/SSC.0000000000000545

Solum M, Lords H, Pedersen AV. A Golden Age for Motor Skill
Learning? Learning of an Unfamiliar Motor Task in 10-Year-Olds,
Young Adults, and Adults, When Starting from Similar Baselines.
Front Psychol. 2020;11:538. doi:10.3389/fpsyg.2020.00538

Colquitt G, Pritchard T, Johnson C, McCollum S. Differentiating
Instruction in Physical Education: Personalization of Learning. J Phys
Educ Recreat Dance. 2017;88(7):44-50.
doi:10.1080/07303084.2017.1340205

Van Munster M, Lauren L, Michelle G. Universal Design for Learning
and Differentiated Instruction in Physical Education. Adapt Phys Activ
Q. 2019;36(5):1-19. doi:10.1123/apaq.2018-0145

Jarvis JM, Pill SA, Noble AG. Differentiated Pedagogy to Address
Learner Diversity in Secondary Physical Education. J Phys Educ
Recreat Dance. 2017;88(8):46-54.
doi:10.1080/07303084.2017.1356771

Polevoy GG. Development the Speed of Movement and Coordination
Abilities of Pupils with Use of Exercise Classic’s. Int J Educ Sci.
2019;26(1-3):9-13. doi:10.31901/24566322.2019/26.1-3.1083

13.

14.

15.

16.

17.

18.

19.

20.

El-Ashker S, Hassan A, Taiar R, Tilp M. Long jump training
emphasizing plyometric exercises is more effective than traditional
long jump training: A randomized controlled trial. J Hum Sport Exerc.
2019;14(1):215-24. doi:10.14198/jhse.2019.141.18

Kota T, Sumiaki M, Seiji U, Naokazu M, Hiroaki K. Effect of
abdominal bracing training on strength and power of trunk and lower
limb  muscles. Eur J Appl Phys. 2016;116(9):1703-13.
doi:116.10.1007/s00421-016-3424-9

Wissem D, Helmi C, Anis C, Johnny P, David B, Jodie CW, et al.
Kinetic analysis of push-up exercises: a systematic review with
practical  recommendations.  Sports  Biomech.  2018;21(2).
doi:10.1080/14763141.2018.1512149

Lanting Zh, Rong He, Yuanwei L, Fei Sh, Ying X, Ping Zh. Report of
a patient with refractory atrial tachycardia whose heart rate was
controlled using ivabradine. J Int Med Res.
2022;50(3):03000605221081727. doi:10.1177/03000605221081727
Ghaderpour S, Ghiasi R, Hamidian G, Heydari H, Keyhanmanesh R.
Voluntary exercise improves spermatogenesis and testicular apoptosis
in type 2 diabetic rats through alteration in oxidative stress and mir-
34a/SIRT1/p53 pathway. Iran J Basic Med Sci. 2021;24(1):58-65.
doi:10.22038/ijbms.2020.49498.11314

Gholamian S, Attarzadeh Hosseini S, Rashidlamir A, Aghaalinjad H.
The effects of interval aerobic training on mesenchymal biomarker
gene expression, the rate of tumor volume, and cachexia in mice with
breast cancer. Iran J Basic Med Sci. 2020;23(2):244-50.
doi:10.22038/ijbms.2019.39535.9375

Koelen JA, Mansueto AC, Finnemann A, deKoning L, vander Heijde
CM, Vonk P, et al. COVID-19 andmental health among at - risk
university students: Aprospective study into risk and protective factors.
Int J Methods Psychiatr Res. 2022;31(1),e1901.
doi:10.1002/mpr.1901KOELENET AL.-9 of 9

Passavanti G, Paoli A, Rizzato A, Ceccarelli I, Fiorenzani P, Casini I,
et al. Age and training intensity differently affect male runners'
endocrine and sexual parameters. Chin J Physiol. 2022;65(1):37-45.

Archives of Pharmacy Practice | Volume 13 | Issue 2 | April — June 2022 -




