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Abstract
Background and  performing any physical activity is accompanied by subjective feelings of its severity.
purpose The purpose of the work is to experimentally substantiate the effectiveness of the

method of controlling physical activity based on subjective feelings in the training
process of basketball players aged 12-13.

Material and In the experiment, the subjects were young basketball players aged 12-13 from

methods the Youth Sports School. 24 athletes were divided into 2 groups of 12 athletes in
each group. Training was conducted 3 times a week for 6 months. The experimental
group trained using the Borg scale for self-regulation of physical activity (the rate of
perceived exertion (RPE) scale). A control group of schoolchildren aged 12-13 trained
in parallel with the experimental group. The subjects of this group performed the
exercises themselves without using subjective load control. The results of the two
groups were compared with each other according to the results of special endurance
tests, which were conducted before the beginning of the experimental research
process and after its completion.

Results The use of the method of subjective regulation of the intensity of the load when
performing exercises aimed at developing special endurance in basketball contributes
to a significant increase in results compared to similar classes, but without the use of
this method.

Conclusions The results obtained indicate the need to take into account subjective feelings of
the severity of the work in assessing the intensity of the load in basketball training
classes. For this purpose, the verbal-digital Borg scale can be used. The use of this
scale will significantly help the physical education teacher to adequately dose the
load when performing exercises aimed at developing special endurance in basketball.
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AHoTAaLifA

Muxaino Tecnrok, CredaH Agamuak. Cy6’eKTMBHUIA MeToA, KOHTPOIO Ta perynsuii iHTeHcuBHOCTI disnuHoro
HaBaHTaXXeHHA (CTyNiHb CNPUIHATOrO 3ycunns) B TpeHyBaZibHOMY npoueci HUX 6acker6onictok 12-13
pokKiB

O6rpyHTYBaHHA i

meTa BMKOHaHHA Byab-AKOTO  Qi3MYHOrO HABAHTAXKEHHA  CYMPOBOMANKYETbCA  CYH'EKTUBHUMM

BiguyTTAMM i1 TAXKKOCTI. MeTa poboTn — eKcrnepuMeHTaslbHe OBrPYHTYBaHHA epeKTUBHOCTI
MeToZy KOHTPOMO i3MYHMX HAaBaHTaXKeHb 33 CY6'€KTMBHUMMU BiZUYTTAMM Y TPeHyBasbHOMY
npoueci 6acketTb6onicToK 12-13 pokiB.

Marepian i

e B ekcnepumeHTi BUNpobyBaHUMM Bynun toHi BacketbonicTkm 12-13 pokis AHOCLU Ne 13. 24

CNopTCMeHKKN Bynun posnoaineHi Ha 2 rpynu no 12 cnopTCMEHOK B KOXKHili rpyni. TpeHyBaHHA
NPOBOAMIUCH 3 pa3un Ha TUKAEHb NPOTArOM 6-TU MicALiB. EKcnepumeHTanbHa rpyna tpeHyBsanaca
i3 3acTocyBaHHAM WKann bopra ana camocTinHoi peorynauii GisMyHMX HaBaHTaXKeHb (WKana
CTYneHA cnpuiimaHoro 3ycunns). MapanenbHo i3 eKcnepuMmeHTasIbHOK TPynok 3almanacs
KOHTpO/bHa rpyna Bbacketbonictok 12-13 pokis. Miggocniani uwiei rpynn BUMKOHyBanu cami
BNpaBn 6e3 BMKOPUCTAHHA CYB’EKTMBHOrO KOHTPOMIO HaBaHTAXKEHHA. Pe3ynbTaTu ABOX rpyn
NopiBHKOBANN MiXK COD60t0 3a pe3y/ibTaTaMM TECTIB Ha CneLiaibHy BUTPUBAJICTb, IKi NpoBOANMANCS
nepes No4aTKOM MPOLECY EKCNEPUMEHTANbHUX AOCNIAKEHD Ta MiCAA Oro 3aBepLUeHHS.

Pe3ynbratn , . .
BUKOpUCTaHHA MeTofy Cy6’€KTMBHOrO peryntoBaHHA [HTEHCMBHOCTI HABAHTAXKEHHA MNpwu

BMKOHaHHI BMpaBs, CNPSIMOBaHUX Ha PO3BUTOK crelianbHOi BUTPMBANOCTi B backeTboni cnpusie
[OCTOBIpHOMY MiABULLEHHIO PE3yNbTaTiB MOPIBHAHO 3 aHANOMYHUMMK 3aHATTAMMK, ane bes
BMKOPUCTAaHHA AAaHOro MeToay.

BucHoBKuM . - , . . .
OTpumaHi pe3ynbTaTh BKasytTb HAa HEOBXiAHICTb ypaxyBaHHA cyb’EKTUBHUX BifUYTTiB TAMKKOCTI
poboTK B OUiHLi iHTEHCMBHOCTI HaBaHTa)EHHA Ha TPEHYBa/JbHWX 3aHATTAX 3 bHacketbony.
[na uboro moxe BMKOpMUCTOBYBaTUCA BepbanbHOo-LMbpoBa WKana bopra. BUKopUcTaHHA L€l
LUIKaNKW ICTOTHO JOMNOMOMKe BUMTENO Pi3KYNAbTYPU afeKBAaTHO A03YBaTM HaBaHTAXKEHHA nig, vac
BMKOHAHHA BMNpaB, CNPAMOBAHMX Ha PO3BUTOK creLianbHOi BUTpMBanocti y backetboni.

Kntouosi choBa
6acketbos, WKana bopra, HaBaHTaxKeHHs, YCC

This work is licensed under a Creative Commons
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Introduction

The modern process of learning in
combination with sports is characterized by high
intellectual and emotional stress [1-5]. However,
in recent years, there has been an alarming trend
of a sharp deterioration in the health of children, in
particular young athletes [4, 5]. The main direction
of solving this problem does not imply the exclusion
of physical activity, as rightly pointed out by experts
in the field of physiology, but the adequate presence
of constant physical activity in combination with the
use of appropriate methods of regulating physical
activity.

Physical activity that meets the body's
capabilities does not harm health [6-9]. This is one
of the main factors in restoring and strengthening
health. Therefore, an incorrectly determined and
implemented amount of physical activity that does
not meet the adaptive capabilities of the child's body
can harm health.

In this regard, the development and
improvement of a system of regulation and individual
differentiation of the amount of physical activity is
of great relevance [10—13]. Since the most common
sports among children are game sports [14-16], let
us consider the possibilities of regulating physical
activity during basketball practice.

Of the objective physiological indicators
used to control loads, the most informative and
accessible in practice is the heart rate (HR), and
even the relative HR, that is, HR expressed as a
percentage of the maximum [17-20]. Nevertheless,
when playing basketball, controlling physical
activity by pulse is difficult, since it creates many
pauses in training. In addition, it is difficult for the
teacher and coach to control pulse changes during
the lesson in all students at once. Much simpler and
more convenient in practical work is the method of
subjective control of physical activity by the students
themselves [1, 5, 21, 22].

Various authors have pointed out the high
efficiency and informativeness of subjective methods
of load control [23-26].

However, the effectiveness and
informativeness of this method for young basketball
players aged 12-13 should be scientifically
substantiated, which is the main goal of this work.
Performing any physical work is accompanied by
subjective feelings of its severity (or tension) [1, 5,
23, 24]. These feelings are of particular importance
for assessing the state of the body during muscle
work. A close relationship has been found between

the subjectively perceived intensity of the load and
various physiological indicators [5, 26, 27]. The
quantitative measure of subjectively perceived
intensity (PI) is estimated using special scales. The
physiological measure of the intensity of the load is
usually the relative heart rate [23-26].

Along with the relative heart rate, other
indicators of the respiratory and cardiovascular
systems are widely used. There is a high positive
relationship between physiological indicators and
RPE[1, 5,23-26]. The authors who have studied this
problem recommend the use of quantitative methods
for determining the subjectively perceived severity
of physical activity in health and sports practice
[23, 24, 27, 28]. However, specific possibilities for
the practical application of quantitative methods
of determination in the training process of young
basketball players aged 12-13 were not specifically
considered.

The purpose of the work is to experimentally
substantiate the effectiveness of the method of
controlling physical activity based on subjective
sensations in the training process of basketball
players aged 12-13.

Material and methods
Participants

In the experiment, the subjects were young
basketball players aged 12-13 from the Youth Sports
School No. 13. 24 athletes were divided into 2
groups of 12 athletes in each group. Randomization
of participants was carried out using the random
number method. Female athletes were selected to
participate in the experiment based on the following
criteria: 1 — playing basketball for at least 1-2 years,
2 — good general health, 3 — regular attendance at
training sessions.

Training was conducted 3 times a week for
6 months. The experimental group trained using the
Borg scale for self-regulation of physical activity. A
control group of 12-13 year old female basketball
players trained in parallel with the experimental
group. The subjects of this group performed the
exercises themselves without using subjective load
control.

Ethical Committee Statement

The ethics committee of the H.S. Skovoroda
Kharkiv National Pedagogical University was

This work is licensed under a Creative Commons
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granted permission to conduct this study, as it
complies with the Declaration of Helsinki of the
World Medical Association - the ethical principles
of medical research involving humans (No. KhNPU/
PhES/EC/4/4/2024).

All participants were informed about the
objectives of the study and gave their consent to
participate.

Measurement methods

We determined the intensity of the load,
which is perceived subjectively, using the 10-point
Borg scale [23, 24]. The Borg scale is a number
from 6 to 20. These numbers correspond to the
verbal values of the magnitude of the load, which is
perceived subjectively (Table 1).

Table 1
Scale for the subjective assessment of the
magnitude of physical activity [23, 24]

Numc;:(l:‘zjsscale Verbal scale characteristics
6
7 very, very easy
8
9 very easy
10
11 easy
12
13 moderate
14
15 severe
16
17 very difficult
18
19 very, very difficult
20

The scale is constructed in such a way that
the numbers correspond to the values of HR/10, i.e.
the number 6 approximately corresponds to a HR of
60 beats/min. In this experiment, the scale was used
in the following way. Immediately after performing
exercises aimed at developing special endurance in
basketball (shuttle running, serial finishing of the ball
into the basket, high-speed dribbling with subsequent
throwing), the children's HR was determined. The
basketball players also indicated the numbers that
corresponded to their subjective assessment of the
severity of the load.

The scale was also used by the "reverse"

method [23-26]. The athletes performed various
exercises aimed at developing special endurance in
basketball for a strictly defined time (from 10-30 s to
2-15 min. Depending on the nature of the exercise),
which is usually practiced in the circular method of
training. The intensity of the load was subjectively
regulated by the athletes themselves using the Borg
scale.

Heart rate was recorded using a Polar fitness
watch.

Tests for special endurance of young female
basketball players aged 12-13

The results of the two groups were compared
with each other according to the results of special
endurance tests, which were conducted before the
beginning of the experimental research process and
after its completion. The following tests were used.

Running 5-20 m, p. The athlete stood on the
front line of the basketball court. On the command
"March" he started running, at the 20 m mark he
touched the marked line with his hand and turned
back. At the front line he touched the line again,
turned and ran again to the 20 m mark. The number
of runs of the marked distance of 20 m was 5.

Driving the ball with a throw in motion,
4*26 m, p. The athlete started from the front line
with dribbling the ball. On the opposite side of the
court, he made a throw in motion, picked up the
ball, returned back with the ball, then this cycle was
repeated. If the number of hits was less than 2, the
result was not counted.

Dribbling 4*26 m, with a circle around the
center circle, p. The athlete started from the front line
with the ball, circled the center circle, dribbled the
ball to the opposite side of the court, returned back
with the ball and a circle around the center circle,
then this cycle was repeated.

Shuttle run 6*20 m, p. The athlete stood
on the front line of the basketball court. On the
command "March" he started running, at the 20 m
mark he touched the marked line with his hand and
returned back. On the front line, he again touched the
line, turned around and ran to the 20 m mark again.
The number of runs of the marked distance of 20 m
was 5.

30 throws from 5 points, s. Throws were
made from 5 standard points outside the 3-second
zone at a distance of 1.5 m from this zone. The
time of execution of 30 throws was recorded. If the
number of hits was less than 15, the result was not
counted.

This work is licensed under a Creative Commons
Attribution 4.0 International License (CC BY 4.0)
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Statistical analysis

The results of the study were analyzed
using mathematical statistics methods with the
determination of descriptive statistics indicators,
normal distribution according to the Kolmogorov-
Smirnov method. The reliability of differences in
mean indicators was determined by the Student
method, since the Kolmogorov-Smirnov method
showed that the samples corresponded to a
normal distribution (p>0.05). The reliability of the
differences between the control and experimental
groups was determined based on the results of special
endurance tests before and after the experiment, and
the reliability of intragroup changes as a result of the
experiment was also determined.

Results

The results showed the adequacy of the
practical application of the method of subjective
assessment of the severity of physical exertion. In
the case of the development of special endurance

using the method of subjective control of the
intensity of physical exertion, the increase in fitness
is greater than when using conventional methods of
controlling physical exertion. The test results in the
control and experimental groups, which did not differ
before the experiment (p>0.5), after the experiment
began to differ significantly from each other: in the
experimental group, the time for performing special
endurance exercises was significantly less than in the
control group after the experiment (p<0.5).

The experiment showed that the use of
the studied method has a positive effect on the
development of special endurance. The groups, which
were initially identical (no significant differences
according to Student's t-test), after the experiment
demonstrated significantly better results in five tests
of special endurance (Table 2).

In all 5 tests used, the differences between
the two groups are greater after the experiment than
before it. The increase in results is more pronounced
in the experimental group (Table 2) than in the
control group.

Table 2
Results of special endurance tests in the control and experimental groups of young female basketball players
after the experiment

Slgfnﬁcance Significance of
. of differences .
Control group, n = Experimental group, differences between
between groups
12 n=12 before the groups after the
U TR . experiment
experiment
Change, Change,
+ +
xXt$S % xXtS % t p t p
Running 520 m, s (before | 5, ), ¢ 30.3+0.3 052 | 005 ; -
the experiment)
R ing 520 (aft 4.3 11.9
unning >-£8 M, S 1aer | 59 1405 26.740.2* - - 1542 | <0.05
the experiment)
Driving the ball with a
throw in motion, 4*26 m, | 30.10+2.4 30.12+0.5 0.03 >0.05 - -
before th i t
s ( e.c.)re e experl.men ) 0.0 125
Driving the ball with a
throw in motion, 4*26 m, | 30.11+2.3 26.3610.4* - - 5.57 <0.05
s (after the experiment)
Driving the ball 4*26
m, with a stroke of the | 5 4 5 4 25.2:0.6 0.96 | >0.05 - -
central circle, s (before
th i
. faexperlment) 20 5.0
Driving the ball 4-26
m, with a stroke ofthe | 53 ¢, 4+ 22.940.4% . : 428 | <0.05
central circle, s (after the
experiment)

This work is licensed under a Creative Commons
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shuttle run 6¥20m,s | 02,5, 36.5+3.6 014 | >0.05 - -
(before the experiment) 0.0 77
* . .
shuttle run 6¥20m, s | ¢ o5 5 31.143.1* ; - 421 <0.05
(after the experiment)
30 throws from 5 points, s | 5, 5 40.545.2 007 | >0.05 ; ;
(before the experiment) 0.0 8.4
30 throws from 5 points, s | 5 /5 35.1+3.1* ; ; 4.76 <0.05
(after the experiment)

Notes: * - significant at p<0.05

Discussion

The conducted study proved the effectiveness
of the method of regulation and control of physical
activity based on subjective sensations according to
the 10-point Borg scale. The obtained data expand
and complement the conclusions of other authors.
Researchers [5, 8, 9] obtained data indicating the
adequacy of both means of applying the scale of
subjective assessment of the severity of the load,
which coincides with the data obtained by us. Kozina
[5] also notes that the second method of using the
scale has a number of advantages in comparison with
the first in practical application, since, with a high
informativeness of the method, the possibility of
overload is practically excluded, since the intensity of
the load is determined by the athletes independently.

Borg [23, 24] indicates the existence of
interindividual differences in subjective sensations
of the magnitude of physical activity with the same
absolute physiological shifts in the body. Such
differences can be determined by age, gender, race,
social status and other factors [23, 24, 26].

This feature of the tension perceived
during the load of a game nature can be associated
with various factors, including emotional tension,
characteristic of any sports game, including
basketball. In addition, when playing basketball, the
player can subconsciously regulate the intensity of the
load himself. This is due to the need to demonstrate
high accuracy of technique and operational thinking
during the game and combine these qualities with high
manifestations of physical qualities: speed, strength,
endurance. However, accuracy, as a rule, decreases
in conditions of its manifestation at high intensity
of physical exertion, which is associated with such
a characteristic as resistance to obstacles. As a result,
the player, in order to maintain the required accuracy,
periodically during the game reduces the intensity of
the load, i.e. he may not start defensive actions after
the attack, not participate in a quick breakthrough,
reduce the frequency of passes under the ring, etc., in
order to maintain the necessary state of neuropsychic

processes for the successful manifestation of the
accuracy of technical and tactical actions [11-15].

As he recovers, the player increases the
intensity of his game, the level of which is maintained
as long as technical and tactical actions can be
adequately performed against his background. Then
there is a slight decrease in the intensity of the load
again. The mechanism of regulation of this process
is usually not realized by the player. This idea is
consistent with the hypothesis of Borg [24] that a
person has a mechanism that controls the distribution
of physical work by time and quantity. He believes
that the manifestation of this mechanism is most
characteristic of sports. In sports, it is especially
clearly manifested that a person is able to regulate
the load in accordance with his physical capabilities
and reserves and accordingly adapt the intensity of
the work performed. Exhaustion usually does not
develop until the goal is achieved.

Therefore, under normal conditions, people
are able to avoid premature fatigue or exhaustion,
and thus optimally develop their reserves of
working capacity. Observations of this plan led to
the hypothesis that a person has a mechanism that
controls the distribution of physical work in time
and quantity. If such a mechanism really exists,
then exhaustion and strain are in this case signs
of decompensation of the specified regulatory
mechanism. Such decompensation occurs when the
balance between tension and recovery is disturbed
under the influence of external influences [28]. In
this regard, the restoration of the mechanism of
subjective regulation of the magnitude of physical
exertion is a primary task of physical education of
basketball players to preserve and improve their
health.

Self-regulation of the load during a game of
basketball can be an example of the manifestation of
this hypothesis. The human body is a self-organizing
system [16, 18, 20], to which these principles are
suitable. Applying these principles to the game
activity of a basketball player, we can come to the
disappointing conclusion that subjectively perceived
tension can be a certain regulating factor of the

This work is licensed under a Creative Commons
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intensity of the load. With increasing work intensity,
the intensity of its subjective perception increases.
At some point, a signal appears about the expediency
of further increasing the intensity of the load, and the
player subconsciously begins to strive to reduce it
until the necessary compensation from the side of
recovery processes OCcurs.

Thus, there is a cyclical increase and decrease
in the intensity of the load during the game of
basketball. The emotional mood during the game, on
the one hand, increases the release of catecholamines
into the blood, leads to an increase in heart rate,
respiratory rate, and on the other hand, reduces the
intensity of the load, which is subjectively perceived.
Both factors, along with an increase in the volume of
muscle mass, lead to the fact that at the same heart
rate, the subjectively perceived tension during the
game of basketball is lower than during cyclic work
[5,25,27].

Between physiological changes in the body

during muscular work and subjective sensations
its severity there is a high correlation. The results
obtained are consistent with other authors [11-15,
26, 27]. On the other hand, RPE correlates with
relative values of HR more than with absolute values
[11-16]. It is believed that relative values of HR
most adequately reflect the state of the body when
performing physical work. However, obtaining
relative values of HR during a training session is
quite laborious and not always possible [1, 5, 17, 18].
Obtaining quantitative values of subjective feelings
of the severity of work is much easier.

RPE values at least accurately characterize
the state of the body than relative values of functional
shifts. Researchers of this problem [5, 18, 19] believe
that subjective indications of a working person are
more informative than individual physiological
ones, since subjective feelings arise as a result of the
integration of all processes occurring in the body.
Experiment [5] showed that the RPE value equal
to 14-15 points coincides with the beginning of a
nonlinear increase in LH. In this regard, it is logical
to assume that the VN value equal to 14-15 points
and characterized as "heavy" coincides with the
anaerobic threshold. It follows that the performance
of anaerobic glycolytic loads is accompanied by
subjective sensations expressed as "above average",
"heavy" and higher, and the performance of aerobic
loads is accompanied by subjective sensations
expressed as "easy" and "below average", i.e. up to
13-14 points on the Borg scale.

Conducting training with subjective control
of the intensity of the load by the athletes themselves

according to the scale numbers given before the
start of the exercise showed the adequacy of the
application of the technique in the development of
special endurance of basketball players. The latter is
also supported by the high correlation between the
value of the given RPE and the working heart rate
(r=0.72, p<0.01) [5]. However, it should be noted
that when using the method of subjective control and
load intensity, it is advisable to use not too high scale
numbers (up to 15-16 points), because according
to the data of the pedagogical experiment, further
purposeful independent increase in the load intensity
does not give the desired results.

In general, the results of this study showed
that with a subjective feeling of the severity of
the work, one can reliably judge the physiological
changes in the body that occur during the work.
Using the method of subjective regulation of the load
intensity when performing exercises, for example, for
the development of special endurance of basketball
players, gives significantly higher results compared
to similar training, but without using this method.

Conclusions

1. The use of the method of subjective
regulation of the intensity of the load when
performing exercises aimed at developing special
endurance in basketball contributes to a significant
increase in results compared to similar classes, but
without the use of this method.

2. The results obtained indicate the need to
take into account subjective feelings of the severity
of the work in assessing the intensity of the load
in basketball training classes. For this purpose, the
Borg verbal-digital scale can be used. The use of this
scale will significantly help the physical education
teacher to adequately dose the load when performing
exercises aimed at developing special endurance in
basketball.

In the future, it is planned to expand research

on the possibilities of controlling and regulating the
magnitude of the load in basketball.
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