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OPTIONS FOR MONITORING THOSE ENGAGED IN PHYSICAL CULTURE
AND MASS SPORTS

Ten Alina, Shepetyuk Mikhail, Zaurenbekov Bauyrzhan, Telemngenova Aigerim, Baitasov Esset
Options for monitoring those engaged in physical culture and mass sports

Abstract. The authors substantiate the importance of the development of physical culture and mass sports
in modern society, based on the real possibilities of organizing classes in different formats, taking into
account the wishes of people of different age and gender. The article deals with different methods
of receiving comprehensive objective information about physical fitness and development of physical
qualities, about the reactions of the body of people who exercise in different volumes and intensities,
about the body composition and its relationships with the age physical development and performance
of physical loads of different orientation, the choice of tests to assess physical capabilities in a different
age 6-80 years, the application of new methods of physical fitness of the body with a modern type of
physical education and training.

Key words: control, testing, bioimpedance analysis, pulse zones, individual approach.

TeH AAnHa BAaarmmposHa, LLeneTiok Muxana Hnkoaoesnd, 3aypeH6ekoB baybip)KaH
3aypeHbekoBuY, TeaemreHosa Anrepumm MapaTtosHa, bantacos Ecet KAAMAOAAQYAbI

AeHe LbIHLIKTBIDYMEH XoHe OYKAPOAbIK CMOPTNEeH COAHAABICYLIBIAGPABI BGAKbIAGYABIH,
HYCKOAQpbI

AHAQTNA. ABTOPAAQD SP TYPAI XKOACTOFbl XXOHE XKbIHBICTOFbI AAOMACPAbIH, TIAEKTEPIH eCcKepe OTbIpbIM,
COBAKTAPAbBI BPTYPAI GOPMATTA YMBIMAQCTBIPYABIH, HAKTEl MYMKIHAIKTEPIHE CYWMEHe OTblpbIn, KA3ipri
KOFOMAQOFbl AEHE LUbIHBIKTEIPY MeH OyKOPAAbBIK CMOPTTbl AOMBITYAbIH, MOHBISABIALIFEIH  HETIZAEMA|.
MOKOACAQ  PU3MKAABIK, ACWBIHABIK XOHE OGUNKAABIK KACUETTEPAIH AOMYbl TYPOAbI  XKOH-XAKTbI
OBOBEKTMBTI AKMAPAT AAYAbIH, SPTYPAI SAICTEPI, PUUKAABIK BEACEHAIAIKKE KATBICYLLBIAQPAbLIH, AEHECIHIH,
KOAEMI MEH KAPKbIHABIABFBIHO PEAKUMSICHI, KOTBICYLUBIAOPABIH, AEHE KYPOMbl YXOHE OHbIH, XXACbIHA
BANAQHBICTbI GUBNKAAbIK AGMYMEH XXOHE SPTYPAI OCFBITTOFbI GUBNKAABIK BEACEHAIAIKTI XXy3ere acbipyMeH
6ANAQHBICHI, 3AMAHAYM AKMAPATTbIK TEXHOAOTUSAQPMEH YKOHE KATLICYLLBIAOPABIH, MYMKIHAIKTEDIHE XeKe
KO3KApacneH AeHEHIH GUINKAABIK YXOFAQMBIH BOFAAQYAbIH, XOHA SAICTERIH KOAAOHYbI KAPACTLIPLIAFQH,
6-80 >KAC AP AAbFBIHAGFbI PUINKAAbIK MYMKIHAIKTEPAI OOFAAQY YLLIH TECTTEPAI TAHAQY HETI3AEATEH.

Tywin cesaep: 6aKbIAQyY, TECTIAEY, BUOMMMNEAOHC TAAAQYbI, MYABC ANMAKTAPDI, XXEKE TOCIA.

TeH AAnHa BAaarmmposHa, LLenetiok Muxana Hrnkoaaesnd, 3aypeH6ekoB bayblp)KaH
3aypeHbekosumy, TenemreHosa Arepmm MapaTtosHa, bantacos Ecet Kaanaoanaesmy

BApuaHTbl KOHTPOAS 30 3AHUMAIOLUMUCSH PUINYECKOMN KYALTYPOM U MOCCOBbLIM CIOPTOM

AHHOTAUMS. ABTOPbI OGOCHOBBLIBAIOT 3HAYMMOCTb [PA3BUTUST GUMYECKOM KYABTYPbl M MOCCOBOTO CHOPTC
B COBPEMEHHOM OOLecTBe, ONMPASICh HO PEAAbHble BO3MOMHOCTM OPFOHM3ALMU  3AHSTUA B
PA3ANYHOM GOPMATE C YYETOM MOMKEACHMN 3AHUMOIOLLIMXCS PA3AMYHOTO BO3PACTA U1 MOAJ. B cTaThe
PACCMOTPUBAIOTCS! PASAMYHBIE METOAMKWN MOAYYEHUS BCECTOPOHHEN OBLEKTUBHOM MHGOPMALMN O
dUBNYECKOM MOATOTOBAEHHOCTU 1 PASBUTUM HUBMYECKUX KAYECTB, PEAKLIN OPTAHN3MA 3AHUMOIOLLIMXCS
HQ U3MYECKME HAMPY3KN, PA3ANYHBIE MO 06beMY N MHTEHCUBHOCTM, O COCTABE TEAC 3AHMMOIOLLIMXCS
M ero B3AMMOCBSI3N C BO3PACTHBIM GUMYECKMM PA3BUTUEM W BbIMOAHEHNEM GU3NYECKUX HAMPY30K
PA3AUYHOM HONPOBAEHHOCTU, OBOCHOBBLIBAESTCS BbIGOP TECTOB AASI OLIEHKMN GUBMYECKNX BOZMOXKHOCTEN
B PO3AMYHOM BO3paAcCTe — 6-80 AET, MPUMEHEHME HOBbIX METOANK OLIEHKN GUSNYECKOrO COCTOSIHMS
OPraHM3Ma COBPEMEHHBIMU MHOOPMALMOHHBIMY  TEXHOAOTUSIMUA U UHAMBUAYOABHBIM  MOAXOAOM K
BO3MOXXHOCTSIM 3AHUMCIOLLIMXCSI.

KAtoueBble CAOBA: KOHTPOAb, TECTUPOBAHNE, BUOVUMNEAQHCKNUIA QHOAMS, MYAbCOBbIE 30HbI, MHAUBUAYOAbHBIN
NMOAXOA,

96 AeHe TopbueciHiH TeopusCbl MeH aaicTemeci. N23(69) 2022


https://orcid.org/0000-0003-0995-9966

TenAV.etc.all R

Introduction. Physical culture and mass sports
today solve many socio-economic problems of the
state: the unification of society, the diversion of
young people from bad habits, disease prevention
and increased life expectancy, promoting a healthy
lifestyle among different segments of the population
and attraction to physical activity, -creating
conditions for self-realization, self-expression and
development.

With the improvement of the well-being of
the population, the economic boom, the physical
passivity of the population grows. Currently, this
problem is exacerbated by the conditions of forced
restriction of space and distance learning of students
due to the pandemic and coronavirus infection. The
conditions of the forced introduction of distance
learning technologies negatively affect the motor
mode of the population and significantly affect the
physical development and mental performance of
citizens of different ages.

Each state has its own peculiarities of organizing
work on the development of physical education and
mass sports. In Germany and France this work is
mainly done by state regional authorities, in the
USA and Great Britain by public organizations and
sport federations, in China, Kazakhstan and other
CIS countries by regional self-government bodies,
sport clubs and teenage organizations [1-4].

Funding for expenses is provided from the
budget, private investments, sponsorships, etc.
Classes are conducted with the involvement of
coaches, athletes, physical education instructors
and educators. Different countries have their own
programs, taking into account local opportunities
and conditions.

At the present stage of development of Kazakh
society an important part of the state socio-
economic policy is the development of physical
culture and sport. The main goal of the state policy
in the sphere of physical culture and sport is to
improve the health of the nation, the formation of a
healthy lifestyle for all segments of the population,
the harmonious education of a healthy, physically
developed generation, as well as the worthy
performance of Kazakh athletes in the world arena.
In order to develop physical culture and sports of
the republic, to create favorable conditions for the
formation of an effective model of public policy in
the field of physical culture and sports the Concept
of development of physical culture and sports
of the Republic of Kazakhstan until 2025 has
been approved and a comprehensive plan for the
development of physical culture and mass sports for
2020-2025 has been adopted [5, 6].

Specialists of the Kazakh Academy of Sport and
Tourism in the framework of the scientific project
of the Ministry of Education and Science of the
Republic of Kazakhstan “Organization of physical
culture classes at the place of residence” conduct
scientific research to improve the organization and
methodology of physical exercise and sports at the
place of residence. In the course of the project in
2021-2023 the following tasks are solved [7-10]:

- the methods used to organize physical exercise
and mass sports activities at the place of residence
are analyzed,

- citizens’ opinions on the importance of
physical exercise and the quality of exercise are
studied;

practical recommendations are developed
to improve the efficiency of training activities
by adjusting the content, load regulation and
introduction of new physical exercises and sports
according to the wishes of the participants;

basic criteria for the modernization of existing
sports grounds and the construction of new sports
grounds are determined.

Therefore, today it is necessary to develop and
substantiate methodological support for the organi-
zation and regulation of motor activity of the popu-
lation of different ages.

An actual direction in increasing the effective-
ness of physical exercise is the definition of various
methods of assessing the physical state of the body,
engaged in physical culture and mass sports, to sys-
tematically monitor the results of the impact of the
proposed loads on the body of those involved.

The purpose of the study is to determine the
significance of different types of control for assess-
ing the physical condition of students and physical
development.

Research Objectives:

justify the choice of tests to monitor physical
fitness;

determine the role of bioimpedance analysis
of body composition in the evaluation of physical
development;

to evaluate the body’s response to exertion in
different sports.

Methods and organization of the study:
physical fitness was determined by tests; body
composition was determined using a Tanita
bioimpedance analysis device; heart rate was
determined using a Polar H10 device during physical
activity.

We determined the physical preparedness
of those involved in various sports by testing the
results of 5 tasks: running 10 meters for time; shuttle
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run 3x5 meters; bending and unbending arms in a
standing position for 10 times; raising the torso
from the supine position 10 times for time; long
jump from a place with 2 legs; standing bend on a
bench. The tests were determined with consideration
of accessibility for all ages involved in physical
education and sports. A total of 617 persons aged
5-8 years-67; 9-10 years-177; 11-12 years-133; 13-
14 years-1 152; 15-16 years-98; over 17 years-60
participated in the general physical fitness tests.
The proposed physical fitness assessment tests
turned out to be accessible for all participants from
6 to 80 years old and according to their results it
is possible to give a conclusion individually to
each participant both in physical education and in
different kinds of sports. The tests allowed us to

Table 1 — Test results for general physical fitness (n=617)

estimate the speed capabilities (running 10 meters);
coordination abilities (shuttle run (3x5 meters);
strength capabilities of abdominal muscles (raising
the trunk from lying on the back 10 times for a
time) and upper shoulder girdle muscles (bending
and unbending arms in a standing position 10 times
for a time); flexibility in the spinal column (bending
forward standing on a bench).

Results of the study and their discussion. In
order to obtain objective information test participants
children and adolescents were divided into ages 5-8
years; 9-10 years; 11-12 years; 13-14 years; 15-16
years, this is due to the fact that the body at this age
is constantly growing and generalizing the results
in the range of two years allowed us to get a real
picture of increasing physical capacity or (Table 1).

Test
o I k=
£ Z =
g % 4 s E 2
13 » 2 3 S s 2. =
2 5 2 2 g 22 o s 2 o
5 z : : ; £s :E | % | %
3 E 53 g H 52 Z s g2 g
o = o on 17} S 9 = .= o
o w s = S = 2o o 9 a8 °
o § 3] 4 20 2 25 S g § g =
o = b=l R=] @ 3 =3 on 8 = e
= on — — —
Z < = = & @ 3 =53 52 S =
5-8 years 67 127,5 27,7 3 7,3 9,3 18,4 126,4 7,5
9-10 years 107 134,8 31,2 2.9 6.4 8,4 14,4 1479 7.9
11-12 years 133 147 41,6 2,6 5,7 8,8 13,2 160,6 6,7
13-14 years 152 159 492 2,5 5.4 8,2 12,1 183 5,9
15-16 years 98 169,5 59,2 2,5 5,5 8,4 11,3 201,8 7,5
17 > 60 170,4 65 2,5 5,6 8,1 10 207,9 10,5

Almost all indicators show improvement with
increasing age: the 10-meter run from 3.0 seconds
in 6-8 years old to 2.5 seconds in 15-16 years old;

— lifting the torso 10 times from 18.4 seconds
at 6-8 years old to 11.3 seconds at 15-16 years old;

— flexion and extension of the arms at an em-
phasis 10 times from 9.3 seconds at 6-8 years old to
8.4 seconds at 15-16 years old;

— indoor jump from 2* feet from 126.4 cm at
6-8 years old to 201.8 at 15-16 years old;

— shuttle run 3x5 meters from 7.3 seconds at 6-8
years old to 5.5 seconds at 15-16 years old.

Analyzing the test indicators, as well as the
data of height and weight, it is possible to give an
objective assessment of the physical fitness of those
involved and develop a program for further improve-
ment individually for each, taking into account his
preferences and real capabilities. We also used more
modern methods for determining speed and cognitive
abilities in the laboratory “PRO SPORT” (Table 2):
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Table 2 — Testing of speed and cognitive abilities of an athlete

Speedzone: T-test Rack movement In random order 30 sec.
_norm 8.50 18 sec 18 points
AA. 6.2 20.00 sec 17 points
Opto Jump: Jump from a 90-degree Jump with a squat Tapping test 10 seconds
squat
_norm 25 cm 30 cm 100 repetitions
AA. 28.4 30.0 cm 113 repetitions

Witty Sem: The test is passed, the level of cognitive function of the athlete

Very low Low

Pretty good

Good

Excellent

Recommendations:

Increase speed qualities, regularly stretch the
muscles of the lower extremities

Speedzone: t-test; moving in a rack; in random
order.

Opto Jump: 90-degree squat jump; undercounter
jump; teping test of 10 seconds.

WittySem: test passed, the level of cognitive
function of the athlete.

Recommendations:

New methods require significant financial

Table 3 — Body composition indicators (Tanita)

expenses, so for physical culture and mass sports
today, their use is unlikely.

Classes in a particular sport include a physical
fitness testing program, which includes tasks that
reflect the specifics of the sport and the suitability
of the student.

Bioimpedance analysis of body composition
determined on the “Tanita” device allows to obtain
the following indices: for children and teenagers —
weight fat content in kg and %; muscle mass in kg
and %; body mass index (Table 3).

2 s = £ 2 | g g

5 o g B 5 5 g £ g g g

5 2 ] > o = 2 = ) S 3] g
EE = 5 5 8 8 = 2 B B =

-t = - iy 5] < <

Z % & 2 s ks ks = = = = 3
5-8 years 80 127.4 27,1 18,4 52 21,9 20,7 16 59,8 16,4
9-10 years 104 138,3 34,2 17,4 6,3 27,6 26,1 20,1 60,4 17,5
11-12 years 131 150,3 422 17,3 7,7 34,4 32,6 25,2 60,5 18,4
13-14 years 130 161,1 50,9 14,6 7,7 429 40,7 31,4 62,5 19,4
15-16 years 89 170,2 60,4 14,3 9,0 51,4 48,8 37,5 62,6 20,7
17> 53 171,6 72,3 18 13,9 57,9 55 41,6 59 24,3

For persons 17 years old and over, water content
in %, amount of visceral fat (in abdomen), amount
of bone mass (but not bone density and condition),
metabolic age.

We tested 535 children and adolescents, and
those 17 years old and older — 53 people. According
to the results of the research we found a deviation
from the average statistical data of children of 5-8
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years old, an excess in height by 7.9 cm, in weight
by 4.2 kg, which can be explained by the diet and
calorie-dense food. The excess weight for this
age is quite significant, so it is necessary to make
adjustments in the content of nutrition and increase
physical activity.

At the age of 9 to 17 years, changes from the
average standard values are insignificant in the
range of height 1.1-3.4 cm; weight 0.6-1.9 kg.

Low weight indicators were observed in 97
children and adolescents, i.e., more than 18% had
indicators below the normative.

The percentage of fat content was recorded in
the range from 13.3% to 18.4%, it should be noted
that the percentage of fat gradually decreases; 5-8
years — 18.4%; 9-10 years — 17.2%; 11-12 years —
17.3% 13-14 years — 14.2%; 15-16 years — 13.3%,
we can assume that the main reasons for these figures
are stable growth and slow weight gain, as well as
increased motor activity in children and adolescents.

The mass index readings obtained with the
Tanita instrument are mostly within the norm, but
there is a tendency, especially at the age of 11-14
years, of weight discrepancy with growth, which can
be explained by an accelerated increase in growth
and lagging weight gain.

Over the age of 18, the device calculates the
metabolic age, if it is higher than the passport age,

Table 4 — Protocol for recording the content of training tasks

time 17:00 — 18:30 training session, Date “26” 05. 2022.
Sport: Basketball age 11-16 years

it is an indication that the subject needs to improve
the metabolic level by increasing physical activity
and muscle mass, resulting in a decrease in the
metabolic age.

The use of bioimpedance analysis of body
composition (“Tanita”) in the examinations of
people engaged in physical culture and mass sports
allows making adjustments to the content of training
sessions taking into account objective information:

— corresponds to a person’s weight and height;

— body fat content, including visceral fat;

— body water content;

— body mass index.

When analyzing the results obtained, it is
necessary to make a conclusion individually for
each athlete, taking into account all his data, guided
by averaged indices. This will make it possible to
give recommendations on the level and content of
physical activity, variants of weight control and
evaluation of physical fitness.

We use the POLAR H10 heart rate monitor to
assess the body’s adaptation to exercise. It allows you
to monitor your heart rate during physical training and
mass sports and regulate your physical activity. The
heart rate monitor is attached to the chest, connected
to a computer or tablet, and the screen monitors the
body’s response. One of the researchers keeps a
record of the training tasks (Table 4).

Ne Training session Time

Intensity Methodical instructions

At the end of the exercise, a record is made of
the heart rate during the exercise, the operating time

Table 5 — Heart rate in volleyball training (11-16 years old)
Date: 08.06.2022 time 8 3°-10

in each of the five zones, and the number of calories
expended (Table 5).

FULL = 5 = " HR Working area (min) g -8 -
Ne| \ame | 25 | 95| DE 2388
2 > 3 AVG | MAX 1 2 3 4 5 d S
152 191 | 0903 | 2635 | 3149 | 2512 | 01.02
1| BD. 134 112044 0 o500 | 920 | 10% | 28% 4% | 27% | 1% 363
141 181 | 1650 | 3354 | 3330 | 0927 | 00,00
2 | ChD. 163 1 16 1 7721 deor | 879% | 18% | 36% 36% | 10% | 0% 576
128 150 | 4048 | 3724 | 1529 | 000 | 0,00
3 TE. 173,51 12 15000 oo | 76% | 44% | 40% 17% | 0% | 0% 22
153 198 | 0423 | 2456 | 4537 | 1548 | 257
4| ASh 150 1 10 1383 0 o300 | 950 | 5% | 27% | 49% | 17% | 3% 495
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The individual POLAR protocol records the
heart rate data during the entire session and the time
of work in the five zones (Figure 1). Pulse zones
are calculated individually as a percentage of the

Figure 1 — Heart rate indicators during a volleyball training session

maximum pulse value, so they are individual for
each student. POLAR specialists distributed the
zones as follows: maximum, heavy, medium, light,
very light (Figure 2).
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Figure 2 — Load distribution by intensity zones during heart rate registration during the training session (POLAR 2020)

Recommendations of POLAR specialists allow
you to objectively assess the results obtained by the
reaction of the body to training loads and compare
them with the planned, to regulate the content of the
training process to enter the planned zone, taking
into account its capabilities and objectives.

The response of the heart rate to the intensity of
training tasks depends on the physical condition and
recovery level of the athlete’s body, as well as on
the actual conditions of the exercise. It is necessary
to take into account that the circulatory system
and heart rate adapt within 3-5 minutes during the
transition from one zone to another.

Thepositive effect of engaging in physical education
and mass sports depends largely on the regularity of their
implementation, the professionalism of the coach or
instructor and their ability to apply theoretical knowledge
and practical skills in the organization of classes, the
choice of tools and the distribution of physical activity.

No less important condition for quality physical
exercise classes is to obtain timely, comprehensive and
objective information about the physical condition of
the body of the student, the level of physical fitness, the
body’s response to physical loads of different volume
and intensity, their interest in doing physical exercises.

Summarizing the above information on the
organization of control over the physical condition of
the occupants, we made the following conclusions:

The most accessible way to assess the physical
fitness of the students is testing, i.e. acceptance of
control standards with a limited number of tasks and
accessible to the majority of the students. We deter-
mined the control standards available to the students
from 6 to 80 years old, both men and women. Test
results made it possible to estimate speed capabili-
ties (10-meter run), leg muscles speed and power
abilities (long jump from place with two legs), speed
and power abilities of the upper shoulder girdle
muscles (bending and unbending arms in prone po-
sition), flexibility in the spinal column (inclination
on a bench). A total of 617 people were tested

There are also modern testing methods, such as
speed and cognitive tests, but they require expensive
equipment and are not available to everyone. When
conducting training sessions by sport, several
additional tests can be identified to assess the
physical abilities most relevant to a particular sport.

To determine the body composition of the
trainees we used bioimpedance analysis determined
by a Tanita device. We tested 535 children and
teenagers and 53 people older than 17 years old.
“The Tanita enables children and teenagers under
the age of 17 to obtain the following indices: muscle
mass in kg and %; body mass index; fat content in
kg and %. Those older than 17 years old additionally
get indices of water content in %, visceral fat, bone
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mass (but not bone density and condition), metabolic
age. By analyzing the results obtained it is possible
to identify deviations in height, weight, lack or
excess of fat and make adjustments in the content of
the training process individual for each trainee.

The adaptation of the body to the physical
load was determined using the heart rate recording
program developed by POLAR. The trainees
performed the training load with Polar H10 heart
rate monitor and the heart rate readings during
the training session were recorded on the screen.
The developers divided load values into five
intensity zones: very light 101-114 bpm; light 114-
133 bpm; medium 133-152 bpm; heavy 152-171
bpm; maximum 171-190 bpm, and recommended
approximate duration of exercise in each of the
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