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Purpose: to establish the features and degree of interrelation of psychophysiological indicators and physical readiness 
among qualified wrestlers. 

Material & Methods: analysis of scientific and methodological information, generalization of best practical experience, 
psychophysiological methods of research, pedagogical testing, methods of mathematical statistics. Thirty qualified wrestlers 
took part in the research, at the age of 19–22. 

Results: the results of the study indicate the uniformity of the indices of simple and complex reactions, since the coefficient 
of variation lies in the range from 6,04% to 10,94%. The indicators of specific perceptions have a high coefficient of variation 
(from 15,56% to 48,82%), this is because specific perceptions more individually reflect the psychophysiological state of quali-
fied wrestlers. 

Conclusions: it is determined that the most informative indicators of physical readiness are the tests of the wrestler’s strength 
abilities, which have reliable connections with 11 psychophysiological indicators, followed by tests characterizing the strength 
endurance, with five statistically significant interrelations.

Keywords: qualified wrestlers, correlation, psychophysiological indicators, physical readiness.

ISSN (English ed. Online) 2311-6374
2018, №2(64), pp. 65-69

Kharkiv State Academy of Physical Culture, Kharkiv, Ukraine

© Yura Tropin, Natalya Boychenko, 2018

Introduction

Modern sports of higher achievements make high demands 
on all sides of the athlete’s preparedness, in addition, the main 
problem of the sport of higher achievements is the impossibil-
ity of an infinite increase in training loads, which leads to the 
need for further searching for new, more effective pedagogi-
cal tools and methods in the system of training highly qualified 
athletes [4; 8; 9; 23].

Ability to conduct a large number of complex technical and 
tactical actions, taking into account possible actions of an 
opponent in a duel, making bold and instant decisions in ex-
treme situations against the impact of confounding factors – 
all this is a prerequisite for success in the competitive activity 
of wrestlers and reflects the level of their psychological pre-
paredness [14–16, 22].

Psychophysiological functions of a person depend on the 
characteristics of the higher nervous system, characterizing 
the process of formation and improvement of special motor 
skills in conditions of sports activity [3; 10; 19; 21]. 

Also, the physical preparedness of wrestlers is one of the most 
important basis for the overall structure of their prepared-
ness, which determines the level of special working capac-
ity, on which depends the reliability of the implementation of 
technical actions [2; 5; 11; 20].

Relationship of research with scientific programs, 
plans, themes. The work was carried out according to the 
plan of research of the Kharkov State Academy of Physical 
Culture.

Purpose of the study: to establish the features and degree 
of interrelation of psychophysiological indicators and physical 

readiness of qualified wrestlers.

Objectives of the study:

–  to determine the psychophysiological indicators and the 
level of physical fitness of qualified wrestlers;

– establish the degree of correlation between psycho-physio-
logical indicators and the level of physical readiness of quali-
fied wrestlers.

Material and Methods of the research

Research methods: analysis of scientific and methodological 
information, generalization of best practical experience, psy-
chophysiological methods of research, pedagogical testing, 
methods of mathematical statistics.

Results of the research and their discussion

Based on the analysis of scientific and methodological infor-
mation and generalization of best practical experience, it has 
been established that one of the main tasks of the training 
process of qualified wrestlers is the development of physical 
qualities and the enhancement of psychological resistance to 
confounding factors [12; 17; 18].

Pedagogical testing was carried out to determine and estab-
lish the features of the relationship between psycho-physio-
logical indicators and physical preparedness.

Evaluation of sensorimotor reactions and specific percep-
tions was performed using a set of tests developed for tablet 
PCs [1; 21]. These tests were divided into three groups: sim-
ple sensorimotor reactions, complex sensorimotor reactions, 
specific perceptions.
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Table 1 presents the parameters of sensorimotor responses 
and specific perceptions of the development of qualified 
wrestlers.

The coefficient of variation was used to determine the homo-
geneity of the sample observations. It is believed that if the 
coefficient of variation does not exceed 10%, then the sample 
can be considered homogeneous [7]. The received data tes-
tify to homogeneity of indicators of simple and complex reac-
tions of the examined athlete, as the coefficient of variation is 
in the range from 6,04% to 10,94%. The indicators of specific 
perceptions have a high coefficient of variation (from 15,56% 
to 48,82%), this is because specific perceptions more individ-
ually reflect the psychophysiological state of qualified wres-
tlers (Table 1).

Physical training of wrestlers has its own specific features, 
which must be taken into account in the construction of the 
training process and the distribution of the load [6; 13]. It is 
necessary to take into account the capabilities of the athlete’s 
body and the development of special physical qualities when 
selecting the means and methods of training. Analysis of the 
literature  [5; 6; 11] on the development of special physical 
qualities in wrestlers shows that the level of speed-strength 
preparedness of an athlete is of great importance in perform-
ing a variety of technical actions. Thus, the ability to selec-
tively show significant muscle effort allows the wrestlers to 
successfully perform a combination of techniques, timely use 
countermeasures. With spurs, throws, and holdings, special 
endurance is important, as well as for quick recovery during 
short-term rest between periods (30  s) and between fights 
(the closer to the final meetings, the shorter the rest inter-
vals).

In this regard, to assess the physical preparedness of wres-
tlers, we used various methods of testing the coordination 
abilities, power endurance, speed-strength qualities, general 
and special endurance. On the basis of these test methods, 
the following indicators of the physical readiness of qualified 
Greco-Roman wrestlers were obtained (Table 2).

The peculiarity and degree of interrelation of psychophysi-

Table 1
Model parameters of sensorimotor reactions and specific perceptions of qualified wrestlers (n=30)

No.
i/o

Indicators of sensorimotor reactions and specific perceptions Х δ V, % m

Simple reactions

1. Simple motor skills (number of clicks per 10 s) 25,50 1,54 6,04 0,28

2. Resistance to knock-down factors (%) 80,00 6,37 7,96 1,16

3. Simple visual-motor reaction (ms) 230,00 15,45 6,72 2,82

4. Simple auditory motor reaction (ms) 212,40 14,54 6,85 2,66

Complicated reactions

5. Selection reaction from static objects (ms) 636,30 63,34 9,95 11,56

6. Reaction to a moving object (ms) 26,60 2,91 10,94 0,53

7. Reaction discrimination (ms) 281,20 18,16 6,46 3,32

8. Selection response from dynamic objects (ms) 366,40 35,72 9,75 6,52

Specific perceptions

9. Assessment of the sense of tempo (80 beats min–1) (ms) 38,00 13,34 35,11 2,44

10. Evaluation of line accuracy reproduction (mm) 0,50 0,12 24,00 0,02

11. Playback speed of the preset line (mm s–1) 103,50 50,53 48,82 9,22

12. Assessment of the perception of the change in the size of the object (s) 0,90 0,14 15,56 0,03

ological indices and the results of physical readiness was de-
termined by the method of correlation analysis (Table 3). Ac-
cording to the indicators of the table, the critical value of the 
sample correlation coefficient for the sample n=30 is equal to 
r=0,361 [7]. 

The correlation analysis of the relationship between psy-
chophysiological indicators and physical readiness showed 
that simple motor skills interact with speed-strength abilities 
in the test, throwing a stuffed ball (3 kg) from behind the head 
forward with both hands (r=0,40).

Stability to the knocking factors has statistically significant 
interrelationships with the speed-strength abilities, standing 
long jump (r=–0,37), back arch throw (r=0,45) and throws roll 
(r=0,52), push-ups for 20 s (r=–0,36); with power endurance 
in the tests: the maximum number of sit-ups with the partner 
(r=–0,38), the maximum number of pull-ups on the crossbar 
(r=–0,43).

The selection reaction from static objects has an interrelation 
with the speed-strength abilities shown in the test: throwing 
a printed ball (3  kg) from behind the head forward with two 
hands (r=–0,37).

An analysis of the response rates to a moving object revealed a 
statistically significant relationship with the maximum amount 
of push-ups (r=0,39), characterizing the strength endurance 
of the wrestlers.

The discrimination reaction is reliably associated with the 
speed-strength abilities in the pull-up test for 20 seconds 
(r=–0,44) and with the coordination abilities shown in the test 
of 15 coups on the "bridge stand" (r=0,37).

The speed of reproduction of a given line is influenced by such 
indicators of physical readiness as speed-strength qualities 
(run test at 30 m (r=0,43), turn rolls (r=0,40) and deflection 
(r=0,46), climbing on the 5 m rope without the help of the feet 
(r=0,49)) and strength endurance (the maximum number of 
sit-ups with the partner (r=–0,40), the maximum number of 
pull-ups on the crossbar (r=–0,40)).

© Yura Tropin, Natalya Boychenko, 2018



67
This work is licensed under a Creative Commons 4.0 
International (CC BY 4.0)

Slobozhanskyi herald of science and sport 

Table 2
Model indicators of physical readiness of qualified Greco-Roman wrestlers (n=30)

No.
i/o

Test Х δ V, % m

Speed-strength abilities

1. Running on 30 m (s) 4,98 0,31 6,23 0,06

2. Leap in height (cm) 50,97 4,79 9,40 0,87

3. Leap in length (cm) 219,20 8,94 4,08 1,63

4. Throwing jerks 10 times (s) 28,13 2,22 7,89 0,40

5. Throws roll 10 times (s) 30,90 2,29 7,41 0,42

6. Throw the printed ball (3 kg) back with both hands (cm) 9,89 0,72 7,28 0,13

7. Throw a printed ball (3 kg) forward from behind the head (cm) 8,89 0,67 7,54 0,12

8. Climbing a rope without the feet (s) 6,70 0,72 10,75 0,13

9. Pulling on the crossbar for 20 seconds (number of times) 15,57 1,15 7,39 0,21

10. Push-ups for 20 s (number of times) 30,90 2,33 7,54 0,43

11. Flexion of the trunk lying on the back for 20 s (number of times) 18,77 1,33 7,09 0,24

Strength endurance

12. Lifting the legs on the gymnastic wall (number of times) 18,47 1,50 8,12 0,27

13. Squatting with a partner of equal weight (number of times) 22,23 2,38 10,71 0,43

14. Pulling on the crossbar (number of times) 30,43 4,06 13,34 0,74

15. Push-ups number of times) 64,43 4,34 6,74 0,79

16. Flexion-extension of hands in the rest on the uneven bars (number of times) 49,83 4,44 8,91 0,79

17. Partner’s uplift of the trunk from behind (number of times) 15,90 1,35 8,49 0,25

Coordination abilities

18. Running on the “bridge stand” (5 – to the left, 5 – to the right) (s) 15,09 1,35 8,95 0,25

19. 10 somersaults forward (s) 12,15 1,17 9,63 0,21

20. Turnovers on the “bridge stand” 15 times (s) 34,83 2,06 5,91 0,38

General endurance

21. Running on 800 m (s) 155,83 5,65 3,63 1,03

22. Running 2x800 m (1 min rest) (s) 320,33 10,27 3,21 1,88

Special endurance

23. 1 series of 15 back arch throw (s) 32,13 3,34 10,40 0,61

24. 2 series of 15 back arch throw (s) 32,83 4,06 12,37 0,74

25. 3 series of 15 back arch throw (s) 35,97 5,46 15,18 1,00

26. Sum of three series of back arch throw (s) 100,93 12,09 11,98 2,21

The perception of the change in the size of the object has an 
interrelation with the overall endurance, manifested in running 
at 800 m (r=0,42) and running 2x800 m (r=0,38).

The parameters of a simple visual-motor reaction, a simple 
auditory motor reaction, a selection reaction from dynamic 
objects, an appreciation of the sense of tempo, and an esti-
mation of the reproduction of the accuracy of a given line do 
not have statistically reliable connections with physical readi-
ness.

The analysis revealed a number of shortcomings in the physi-
cal preparedness of the athletes under study and made it pos-
sible to establish that when planning training loads it is nec-
essary to increase the requirements for the level of develop-
ment of the special working capacity of wrestlers taking into 
account the measure of manifestation of psychophysiological 
indicators in conditions of competitive activity.

Conclusions

The results of the study indicate the homogeneity of the indi-
ces of simple and complex reactions, since the coefficient of 
variation lies in the range from 6.04% to 10.94%. The indica-

tors of specific perceptions have a high coefficient of variation 
(from 15,56% to 48,82%). This is due to the fact that specific 
perceptions reflect, to a greater extent, an individual, geneti-
cally conditioned, characteristic for a particular athlete’s psy-
chophysiological state.

The materials of the research showed that the most important 
indicators of physical readiness are the tests of the fighter’s 
speed-strength abilities, which have connections with 11 psy-
chophysiological indicators, followed by tests showing force 
endurance, with 5 statistically significant interrelations.

It is revealed that the indices of physical readiness of qualified 
wrestlers are characterized by predominantly low variability 
in testing the speed-strength qualities, coordination abilities, 
general and strength endurance, and the average in the re-
sults of special endurance. This gives grounds to argue that in 
the training process of qualified Greco-Roman wrestlers it is 
necessary to devote more time to the development of special 
endurance.

Further research will be aimed at determining the relation-
ship between physical development and psychophysiological 
indicators of wrestlers.

© Yura Tropin, Natalya Boychenko, 2018
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Table 3
Interrelation of psychophysiological indicators and physical readiness of qualified wrestlers (n=30)

Indicators Simple reactions Complicated reactions Specific perceptions

1 2 3 4 5 6 7 8 9 10 11 12

S
p

e
e

d
-s

tr
e

n
g

th
 a

b
ili

tie
s

13 0,16 0,17 0,29 0,08 –0,14 –0,03 0,01 –0,02 0,02 –0,06 0,43 –0,28
14 0,16 –0,37 –0,04 0,07 –0,12 –0,28 –0,15 0,12 –0,10 0,02 –0,29 0,20

15 0,24 –0,33 –0,11 –0,07 –0,02 –0,20 –0,11 0,04 –0,13 –0,01 –0,34 0,05

16 –0,22 0,45 0,03 –0,31 –0,11 0,01 0,28 –0,03 0,16 –0,04 0,40 –0,12

17 –0,25 0,52 0,04 –0,25 –0,06 0,11 0,29 –0,03 0,20 –0,02 0,46 –0,14

18 0,26 –0,26 –0,07 0,03 –0,21 –0,11 –0,20 0,03 –0,23 0,06 –0,29 –0,03

19 0,40 –0,20 –0,11 –0,02 –0,37 –0,24 –0,25 –0,10 –0,29 –0,02 –0,22 –0,10

20 0,07 0,06 0,09 –0,02 –0,13 0,03 –0,04 –0,06 0,23 –0,06 0,49 –0,14

21 0,30 –0,34 –0,21 0,15 –0,11 –0,21 –0,44 –0,01 –0,21 0,00 –0,25 0,22

22 0,31 –0,36 –0,12 0,14 –0,09 –0,19 –0,31 –0,02 –0,11 –0,07 –0,22 0,20
23 0,20 –0,18 –0,22 0,08 –0,04 –0,14 –0,30 0,04 –0,24 –0,04 –0,33 0,30

S
tr

e
n

g
th

 
E

n
d

u
ra

n
ce

24 –0,20 –0,12 0,14 –0,04 0,17 0,24 0,06 –0,02 0,07 0,06 –0,27 –0,27
25 0,08 –0,38 –0,17 0,04 –0,10 –0,03 –0,29 –0,06 –0,20 –0,13 –0,40 –0,13

26 0,10 –0,43 0,11 0,30 0,27 0,33 –0,17 0,24 0,02 0,29 –0,40 0,17

27 –0,06 –0,11 0,04 –0,01 0,09 0,39 –0,04 –0,18 –0,04 0,01 –0,36 –0,11

28 –0,01 –0,17 –0,04 –0,01 0,03 0,33 –0,15 –0,26 –0,03 –0,04 –0,26 –0,01
29 –0,11 –0,11 0,23 0,00 0,12 0,04 0,05 –0,08 0,04 0,12 –0,06 –0,36

C
o

o
rd

in
at

io
n 30 –0,26 0,18 0,02 –0,26 0,14 –0,07 0,23 –0,13 –0,16 –0,16 0,02 –0,13

31 –0,32 0,25 0,08 –0,27 0,08 0,02 0,26 –0,18 0,00 –0,10 0,22 –0,23

32 –0,30 0,18 0,15 –0,09 0,19 0,01 0,37 0,03 –0,08 0,00 0,04 0,05

G
e

n
e

ra
l a

n
d

 s
p

e
ci

al
 

e
n

d
u

ra
n

ce

33 0,05 0,07 –0,31 –0,11 –0,17 –0,27 –0,13 0,03 –0,23 –0,17 0,16 0,42

34 0,18 0,13 –0,25 –0,06 –0,21 –0,20 –0,08 0,05 –0,19 –0,08 –0,02 0,38

35 0,02 0,19 –0,08 –0,01 –0,12 –0,14 –0,05 0,05 0,02 0,07 0,01 0,09

36 –0,10 0,31 –0,01 –0,07 –0,06 –0,02 0,09 0,02 –0,01 0,14 –0,15 0,06

37 –0,16 0,32 –0,08 –0,12 –0,03 –0,08 0,18 0,12 –0,11 0,11 –0,30 0,14

38 –0,10 0,30 –0,06 –0,08 –0,06 –0,08 0,10 0,07 –0,05 0,11 –0,18 0,11
Remark. 1–12 psychophysiological indicators: 1 – simple motor skills (number of clicks per 10 s), 2 – resistance to knock-down factors 
(%), 3 – simple visual-motor reaction (ms), 4 – simple auditory motor reaction (ms); 5 – selection reaction from static objects (ms), 6 – reac-
tion to a moving object (ms), 7 – reaction discrimination (ms), 8 – selection response from dynamic objects (ms); 9 – Assessment of the sense 
of tempo (80 beats min-1) (ms), 10 – evaluation of line accuracy reproduction (mm), 11 – playback speed of the preset line (mm s-1), 12 – as-
sessment of the perception of the change in the size of the object (s). 13–38 indicators of physical readiness: 13 – running on 30 m (s), 
14 – leap in height (cm) (Abalakov’s method) (сm), 15 –  leap in length (cm), 16 – throwing jerks 10 times (s), 17 – throws roll 10 times (s), 
18 – throw the ball (3 kg) back with both hands (cm), 19 – throw a printed ball (3 kg) forward from behind the head (cm), 20  –  climbing a rope 
without the feet (s), 21 – pulling on the crossbar for 20 seconds (number of times), 22 –  push-ups for 20 s (number of times), 23 – flexion of 
the trunk lying on the back for 20 s (number of times); 24 – lifting the legs on the gymnastic wall (number of times), 25 – squatting with a part-
ner of equal weight (number of times), 26 – pulling on the crossbar (number of times), 27 – push-ups number of times), 28 – flexion-extension 
of hands in the rest on the uneven bars (number of times), 29 – partner’s uplift of the trunk from behind (number of times); 30 – running on 
the “bridge stand” (5 – to the left, 5 – to the right) (s), 31 – 10 somersaults forward (s), 32 – turnovers on the “bridge stand” 15 times (s); 33 – 
running on 800 m (s), 34 – running 2x800 m (1 min rest) (s); 35 – 1 series of 15 back arch throw (s), 36 – 2 series of 15 back arch throw (s), 
37 – 3 series of 15 back arch throw (s), 38 – sum of three series of back arch throw (s).
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Rostrud tat, sim duisl il exer in ea feuguer ciliqui blan eu faccum zzrit, ver susci blandit lor autat lut nulput autpat. Nim illa 
consequis nostrud tis nulputpat dio odignisit dolum veliquisl utem alisl do od elessent nonsequisim diam dunt vulla faccums 
andreet umsandreet ing euis ad modoloreet, summy nullum vel dolor si.
Dignis erit del ex ea augait nullummy nulla feugait inim dolutat incinit adio conulputat, consequat num volobore molorem 
erat iriure tat venit ulput adion henis autpatuero et numsandre exercip etue digna con hendit augiamet lore minim volor sum 
veliquissis dipismod tem zzriureet ute ming er sim dolobore te vullamet adionse min hent veniam, qui tatuero conse faccum 
eum zzriure con eleniscing erostrud magna feuisl ut vero odipit euguer sit ut veliscidunt ulpute del ectet non henibh et irit 
eriuscil dolenisci et dion henis nit wisl dolore molore modo odio dolutpat il ute dolorem quam, cons ercing eugait irit lutpati 
ncipsum sandrer augue modionsequat illa faccum quat atum amcommy nonsequis dunt vullum volore magna facinci liquate 
dunt augiatet iliqui estis dolesto eugiam, commy nibh eugiat laoreet landio essi esequissi.
Urero odip ectem augueraestio dolore modions ero diam ip exer sum quip exer alit prat adion heniam alisim zzriustrud tiscil 
dit lam iureros tincin utat. Ut volore con exeros nulputpat, commy nonsequam, coreet prat.
Magnis etue do odolore riusciduis esequis at.
Am, quisim illa faci te consecte facin ut prat adip etum dolorper senit nit volore do esenissed dolenim vullute do consequ 
iscidunt prat. Iduipit nonullutat nos eros delit praessed dolendre vel deliquatisi.
Exer ipit ut amconul lutat, susto od te volenim ipit amconsequat. Nos autpat, quipit ullaoreet praesequat inim nibh endignit 
nullut auguer iliquiscilit ad dolore ea facilisi blam in utet, sumsan et at.
Dui eliquisi. Sim ing eumsandiatio core enim dolor autem dolor si.
Mincill ametum zzrit ut ad ex eugiamc onummolor iure verat. Duis non volor senit lor sit velent accum quat alisi tetue ming el 
ullaortis dit iurerosto od tat. Utpatue exercipit dolorpero ectet, veliqua tummodi gniamet ipis diat, verat niametue ting et, vel 
er sent dolorerit augait digna atum quat, senisim velessequi estrud te dolorem quate venit exeraes senismod eui tat.
Ustinim et venim quat laor suscidunt alit utet, quamet lore feu feummod olobor am verosto conum ver sequate veriuscilla au-
tat. Ut aliquat, sequi ecte dio del dit dio dolore conse digna faccum vel er incing et nos diamcon henit la accum do doloborer 
si ea aut la facilla autpat, con henit laoreet ea consend ipsusto dolore min henit dolenit vel ute duipit ute modoloborper sim 
zzriure vel ipisse veniat, quipit wis erosto eliquipis deliquis endip erostie do od magnim venim dolor suscidunt num velessim 
ing ea feuisi.
Idunt digna facilla mcorperiure min ea corperaessi.
Tem illan vel incidui tis nulputpate eniamet vel ulla ad eu feugiamcon el del in ut am enismolore moloreros nostinim qui et 
nos estrud et, quat atue modolor si.
Boreet, susto con henim quat, sequis nim ad min hendigna faci blam quis eugue molobore corpercing ent lut lore tatinci 
psuscip summodolore molorer aesequisit ulla feu feum quat etum dunt ut at, vel eu feum do od magna adit velenit iuscinci
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