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Abstracts

Purpose is to determine the playing style of young tennis players, taking into account the psychophysi-
ological, psychological and neurological indicators of athletes. Material and methods. The research group
consisted of 24 tennis players aged 11-13 who train in the tennis section of the Polytechnic Sports Club of
the National Technical University “Kharkiv Polytechnic Institute” at the stage of preliminary basic training
of the 1st year of study. The tennis players underwent a survey of the tactical skills of tennis players using
a specially developed questionnaire. The assessment of psychophysiological indicators of tennis players
aged 11-13 was carried out using the “PsychoTest” software complex, which included tests to determine:
simple visual-motor reaction, discrimination reaction, choice reaction, tapping test and short-term memory
test. The Eysenck Personality Inventory (EPI) online personality questionnaire was used to diagnose the
personality and temperament characteristics of athletes. It is easier for athletes to keep their balance if the
quality of their balance function is high, which is one of the important informative stabilometric indicators.
That is why the Romberg’s test was used in the study, which was carried out using the Stabilan-01 software
complex. Tennis players were asked to assess their balance with their eyes open and closed, standing on
one leg with their arms raised. A factor analysis of indicators using the method of principal components
and the Varimax rotation method with Kaiser normalization was carried out to determine the most signifi-
cant indicators in the formation of the playing style, in parallel with this, the individual factor structure of
each athlete was determined. Correlation analysis of test indicators and identified factors was carried out.
Results. Factor analysis of the results of the survey of tactical skills of tennis players made it possible to
divide the athletes into 4 groups depending on the style of play and to reveal the most significant indicators
of the factor’s severity. Correlation analysis made it possible to reveal relationships between psychophys-
iological, psychological and neurological indicators and playing styles of tennis players. Individual factor
analysis made it possible to identify the most pronounced indicators that influence the choice of playing
style of tennis players aged 11-13. Conclusions. The obtained results among tennis players aged 11-13
made it possible to reveal indicators that have the greatest contribution to the formation of playing styles.
The basis for the formation of the playing style is a set of psychophysiological indicators and psychological
properties of athletes. Identifying the relationships between the indicators allows you to orientate both the
coach and the player to the identification of indicators of the tendency to choose one or another style of
playing the game, which significantly affects the success of the game. Individual factor analysis of neuro-
logical and psychological indicators allows to identify predictor indicators of the way tennis players play
and the formation of their successful strategy.

Key words: psychophysiological indicators, playing style, tactics, tennis players, factor analysis.

Mera — BU3HAYUTH CTUIIb TPU FOHHMX TEHICHCTIB 3 YPaxyBaHHIM MCHXO(]i3100MTYHUX, CUXOJIOTTIHHX
Ta HEBPOJIOTTYHHX MMOKA3HUKIB CrIOpTCMeHiB. Matepiain 1 metoau. Jlo ckiamay nocmiKyBaHoi rpyy BXO-
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munu 24 TenicucTy BikoM 11-13 pokiB, siKi TPEHYIOTHCS Y CeKIIii TeHicy cnopTHBHOTO KiyOy «IlomiTexHiky
HariioHaIbHOro TEXHIYHOTO YHIBEPCHTETY «XapKiBChKHIA MO TEXHIYHUH IHCTHTYT) Ha eTalll ONePeHbOT
6230801 MiAroTOBKM | pOKY HaBYaHH:. TEHICHCTH POXO/IITM AHKETYBAHHSI 3 TAKTHYHAX HABMYOK TEHICHC-
TIB 32 JIOMIOMOTOIO CIEUiaNbHO po3pobieHoi ankeTd. OuiHKa NCUX0(i3i0N0riyHMX NOKa3HAKIB TEHiCHC-
TiB 11-13 pokiB mpoBoAMIACh 3 BUKOPUCTaHHIM mporpamMuoro komiuiekcy «IlcuxoTecty, sika BkIrodaa
TECTH Ha BHU3HAYEHHS MPOCTOT 30pOBO- MOTOPHOI peaKilii, peakiiii po3pi3HEHHS, peaKilii BH60py, TETIHT -
TECT Ta TECT Ha KOPOTKOYACHY IaM’Th. JIJIs TIarHOCTUKM 0COOMCTOCTI Ta XapaKTEPUCTUK TEMIEPAMEHTY
CIIOPTCMEHIB BUKOPHCTOBYBABCs OHJIAKH ocoOucTicHuit onnrysanbHuk Aiiserka EPI (Eysenck Personality
Inventory). YTpumyBaTu piBHOBAry CIOpTCMEHaM JIeTIie, SKIIO SKICTh (QYHKINT pIBHOBark y HUX BHCO-
Ka, 1110 € OIHUM 3 BOXJIMBUX 1H()OPMATUBHHUX CTa6in0MeTquHHx nokazHukiB. Came TOMy Yy JOCHIKEH-
Hi 3acTocoByBascs TecT «IIpoba Pombepray, sKuii MPOBOAMBCS 32 TOMOMOTOI0 IPOIPAMHOTO KOMILIEKCY
«Crabinan-01». TenicuctaM pONOHYBAIOCH OUIHUTH CBOKO PIBHOBATY 3 BIIKPUTHMH Ta 3aKPUTUMH OYH-
Ma, CTOSIYH Ha OJIHIH HO31 3 MIHATHMHU pyKamu Bropy. ITpoBeieHo GakTopHuii aHai3 MoKa3HUKIB METO-
JIOM TOJIOBHHX KOMIIOHEHT 1 MeToly obepranHs Varimax 3 HopMaisauiero Kaiisepa 1t BUSHAYCHHS Hail-
OLITBII 3HAYYIIMX TIOKA3HUKIB y (JOPMYBAHHI CTHIIO I'PH, NIAPAIICNBHO 3 UM BU3HAYANIACh IHIMBILYyaIbHA
(hakTOpHa CTPYKTypa KOXKHOrO criopremena. IIpoBesieHo Kopensuiituii aHaii3 NOKa3HAKIB TECTyBaHH:
Ta BusiBIeHUX ¢aktopiB. Pesynpratu. dakTopHuUil aHami3 pe3yabTaTiB OMUTYBAHHS TAKTUYHHX HABHUYOK
TCHICHCTIB JI03BOJIMB PO3LIATA CIIOPTCMEHIB Ha 4 TPYIH 3aJIEXKHO BIJ[ CTHIIIO TP Ta BUSBUTH Haﬁ6inbm
3HAYYILi TOKa3HUKK BUPAKEHOCTI hakTopa. Kopernsiiinuii anani3 103B0IMB BUSBUTH B3aEMO3B’ I3KH MIX
NCHXO(I310M0rYHUMH, TICHXOJIOTTYHAMH Ta HEBPOJIOTIYHUMH TIOKA3HUKAMH Ta CTUJISIMH TPH TEHICHCTIB.
[nauBiAyanbHUA (DaKTOPHUI aHAMI3 TO3BOJIMB BUALINTH HAWOLIBII BUPAKEHI TOKA3HUKH, K1 BILUTHBAIOTh
Ha BUOIp CTWIIO IpH TeHicueTiB 11-13 pokis. BucHoBku. OTprmaHi pesyisrary cepen Tenicuctin 11-13
POKIB J03BOJINIIM BUSIBUTH MOKA3HUKH, Ki MAKOTh HAXOLIBIINIA BHECOK Y pOpMYBaHHs cTuIIiB rpu. OyH-
JAMEHTOM y (JOPMYBAHHI CTHITIO IPH JISKHTH KOMILIEKC ncnxoqnslonorlqﬂux MOKa3HHKIB Ta MCHXOJOTI4-
HUX BJIACTUBOCTEH CIIOPTCMEHIB. BUSBIEHHS B3a€MO3B’A3KIB MK I10Ka3HAKaMHU [03BOJISE 30PIEHTYBATH
SIK TPEHepa, TaK 1 IPaBLs HA BUSBICHHS 1HIMKATOPIB CXMIBHOCTI 10 BHOOPY OAHOTO YU IHLIOTO CTHIIO
BEJICHHS IPH, 1O CYTTEBO BIUIMBAE HA YCHIIIHICTb IrPOBOI MisTbHOCTI. [H/MBinyanbuuii hakTopHuii ana-
JIi3 HEBPOJIOTIYHMX TA MICUXONONTYHUX MOKA3HUKIB J03BOJIAE BUILIUTH TIOKA3HAKH-TIPEAMKTOPH CIIOCO0Y
BEJICHHS TPU TEHICUCTIB Ta (opMyBaHHS iX YCHILIHOI CTpaTerii.
Knrwouosi cnoea: nicnxodizionoriuni MOKa3HUKH, CTUJIb TPH, TAKTUKA, TEHICUCTH, ()AKTOPHUN aHAII3.

Introduction. To succeed in a sport, it is
necessary to possess exceptional tactical skills
[1-4]. Tennis is a fast-paced sport where players
often need to make quick and accurate tactical
decisions of high efficiency and productivity
[5-8]. Tennis players need to identify and
use meaningful and kinematic information to
predict their opponent’s intentions under time
constraints.

In modern tennis, it is extremely necessary
for a player to receive predictive information
about the position of the opponent on the court,
the sequence of strokes, his intentions and goals.
Scientists Borysova, Fonseca Morales, Martinez-
Gallego, Filipcic, Leskosek, Crespo, Kozina,
Sobko, etc. [8-20] suggest that the first thing
is to obtain generalized, analyzed in advance
and corrected information, which is the source
of predicting the opponent’s actions, and that in
the background is the appearance of kinematic
information from the opponent’s actions, already
around the contact of the racket with the ball,
which is considered as a confirmation of previous
settings. Thus, as the appropriate signals from the

opponent are received, there is a decrease in the
number of options for the appropriate response,
and this leads to the emergence of only one
variant with a high probability of success [22].
Many authors corroborate the information that
highly skilled players are better at detecting non-
verbal information from an opponent compared
to less skilled players [21-25]. This leads to better
anticipation of the situation and rational, more
effective decision-making [25]. Professional
tennis players have the ability to put pressure on
opponents, to execute counter-punches that are
likely to compromise the opponent’s actions (for
example, to make the opponent move more on
the court, or to exploit the opponent’s weakness).
In the practice of tennis coaches, the concept
of “game intelligence” is considered a necessary
key point for athletes’ performances, it is often
defined as the ability to “read the game” and
act accordingly [1; 2; 4; 6]. Since tactical skills
such as foresight, decision-making, positioning,
game intelligence, game thinking, adaptability,
variability must be well developed to meet the
modern requirements of tennis, their formation
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and monitoring is important for the development
of the player already at the stage of preliminary
basic training.

Nevertheless, in modern literature, the
problems of tactical training of young tennis
players are not sufficiently covered, there is no
tool for assessing tactical skills and abilities,
there is no algorithm for the formation of an
individual style of play.

Based on the relevance of assessment and
planning of tactical skills in tennis, the purpose
of this study is to determine the style of play
of young tennis players, taking into account
the psychophysiological, psychological and
neurological indicators of athletes.

Material and methods

Participants. The study involved 24 tennis
players aged 11-13 years who train in the
tennis section of the sports club “Polytechnic”
of the National Technical University “Kharkiv
Polytechnic Institute” at the stage of preliminary
basic training of the 1st year of study. All study
participants were informed of the purpose of the
study and agreed to participate.

Procedure. The study was conducted from
September 2023 to December 2023 on the
basis of the Polytechnic Sports Complex of
the National Technical University “Kharkiv
Polytechnic Institute”. At the first stage of the
study, tennis players were questioned about the
tactical skills of tennis players using a specially
designed questionnaire. Participants filled out the
questionnaire individually under the supervision
of a trainer. All participants were interviewed for
3 weeks. At the second stage of the study, the
athletes underwent psychophysiological testing
for 2 weeks. The third stage was devoted to the
statistical processing of the research results and
the analysis of the data obtained.

Tennis players’ tactical skills questionnaire.
The developed questionnaire consists of 31
questions, the answers to which are possible on
a 5-point scale, where “1” — almost never, very
indirectly; “5” — almost always, very beautiful.
The first 16 questions are aimed at determining
the number and variations of tactical skills,
questions 17-31 are aimed at analyzing the
quality of the applied tactical skills and abilities.

Psychological, psychophysiological and
neurological methods. The assessment of
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psychophysiological indicators of tennis players
aged 11-13 was carried out using the software
package “PsychoTest”, which included tests
to determine: simple visual-motor reaction,
discrimination reaction, selection reaction,
tapping test and short-term memory test.
All these tests determine the sensitivity to
psychophysiological stress, the speed of switching
from one action to another, the speed abilities of
the athlete, the speed of response to changing
tactical situations, the accuracy of choosing the
best course of action depending on the specific
tactical situation or the actions of the opponent, the
balance of nervous processes and the timeliness
of response. To diagnose the personality
and temperament characteristics of athletes,
Eysenck’s online personality questionnaire EPI
(Eysenck Personality Inventory) was used, which
consisted of 56 questions. The characteristics
of the individual psychological composition
and the characteristics of a person in terms
of emotional stability, anxiety, level of self-
esteem and possible vegetative disorders were
determined. It is easier for athletes to maintain
balance if the quality of their balance function is
high, which is one of the important informative
stabilometric indicators. That is why the study
used the Romberg’s test, which was carried out
using the Stabilan-01 software package. Tennis
players were asked to assess their balance with
their eyes open and closed, standing on one leg
with their arms raised. The maximum balance
time was estimated.

Statistical Methods. The results of the research
were processed using the IBM SPSS Statistics
23 statistical program. All samples were checked
for the normality of the distribution according
to the x2 test and the Monte Carlo test, and all
of them had a normal distribution (p > 0.05).
The next step was to determine the descriptive
statistics for each measured indicator (arithmetic
mean X, standard deviation S, and standard error
m). Based on the results of the survey of tennis
players, a factor analysis was carried out using
the principal component method and the Varimax
rotation method with Kaiser normalization. At
the same time, at the same time, the individual
factor structure of the results of testing the
tactical skills of each athlete was determined.

Results. The examination for the normality
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of distribution of test indicators indicated that all
test indicators conform to a normal distribution
(with asymptotic significance according to the
x2 test > 0.05; significance according to the
Monte Carlo test > 0.05). The distribution of
indicators within the analyzed sample does not

substantially deviate from a Gaussian normal
distribution (Table 1).

In the study, a special questionnaire of
tactical skills of tennis players (Tennis Players’
Tactical Skills Questionnaire) was developed.
The purpose of its implementation was to obtain

Table 1
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self-reports from players about their tactical
skills over a long period of time, regardless of
their form, day or opponent. Table 2 presents the
average test scores and their statistical values.

As you know, psychophysiological and
neurological aspects affect the player’s ability to
effectively solve tactical problems and interact
on the court [4; 5; 6; 7; 8; 9; 14; 19; 20, 25].
The results of the assessment of these indicators
allow us to assert that tennis players aged
11-13 have a sufficient level of development
of psychophysiological, psychological and
neurological capabilities and this can serve as
a foundation for the formation of an individual
style of play (Table 3).

According to scientists [6; 7; 8; 14; 15; 16; 24;
25], the use of factor analysis is aimed at reducing

variables, identifying hidden relationships
between indicators and determining the main
components that determine the structure of
athletes’ fitness. Thus, in our study, the data
obtained from the results of the survey factor
analysis allowed us to identify 4 components
(Table 4).

According to the analysis, the first component
with the highest severity coefficient included
answers to questions No. 1 “I use the weak spot
of my opponent” (r=0.813), question No. 2 “I
quickly see where my opponent is serving to”
(r=0.833), question No. 3 “When | am under
pressure from my opponent, | make the right
decisions” (r=0.886), question No. 5 “Before
my opponent hits the ball, I move toward the
right spot” (r=0.844), question 12 “Before my

Table 2

Average test scores of answers of Tactical Skills Questionnaire of tennis players (n = 24)

Question

N X S m

1. I use the weak spot of my opponent

24 3.62 | 1.24 | 0.25

2. | quickly see where my opponent is serving to

24 3.25 | 1.39 | 0.28

3. When | am under pressure from my opponent, | make the right decisions 24 2.12 | 0.99 | 0.20
4. In a cross rally | choose the right moment to open down the line 24 3.75 | 1.15 | 0.23
5. Before my opponent hits the ball, | move toward the right spot 24 2.66 | 1.52 | 0.31
6. | choose the right moment to change the direction of the ball 24 295 | 1.16 | 0.23
7. When my opponent serves, | quickly move to the right spot 24 295 | 1.36 | 0.27
8. When | want to disrupt my opponent, | change the (top) spin of my balls 24 3.00 | 1.25 | 0.25
9. | quickly see where my opponent is standing with my service 24 291 | 1.34 | 0.27
10. | incorporate the experiences of earlier points in my decisions 24 |2.4583| 1.17 | 0.24
11. When | want to disrupt my opponent, | change the height of my balls 24 295 | 1.36 | 0.27
12. Before my opponent hits a drop shot, | move forward 24 295 | 1.54 | 0.31
13. When I notice that my tactical plan is not working, I quickly adjust my game 24 291 | 1.47 | 0.30
14. 1 quickly see when my opponent changes the direction of the ball 24 345 | 155 |0.31
15. When | am in an attacking position, | see where the open space is 24 3.79 | 1.41 |0.28
16. When I’m at the net, I quickly see where my opponent is hitting the ball 24 3.16 | 1.40 | 0.28

17. 1 make productive decisions on my next shot

24 345 | 1.41 | 0.28

18. | know in advance the service direction of the opponent

24 2.75 | 1.39 | 0.28

19. | make the right decisions at the right time

24 | 3,20 | 1,02 |0.20

20. I choose to keep the ball on the court to win a point

24 3.29 | 1.19 | 0.24

21. Changing my shots at the right time

24 2.87 | 1.32 | 0.27

22. Being in the right place at the right time

24 2.83 | 1.23 | 0.25

23. | have gaming intelligence

24 2.83 | 1.43 | 0.29

24. Making the right decisions when my opponent is under pressure 24 3.00 | 1.28 | 0.26

25. | take a productive position on the court

24 341 | 1.24 | 0.25

26. | determine the depth of the incoming ball

24 2.79 | 1.31 | 0.26

27. | take the right position when my opponent puts pressure on me 24 3.20 | 1.31 | 0.26

28. | recognize game situations

24 3.95 | 1.16 | 0.23

29. | quickly recognize the weaknesses of my opponent

24 | 3,70 | 1.23 | 0.25

30. My position is in the middle of the court when | put pressure on my opponent 24 3.37 | 1.17 | 0.23

31. I attack by responding to my opponent’s defensive ball

24 358 | 1.17 | 0.24
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Table 3
Descriptive statistics of psychological, psychophysiological
and neurological indicators of a tennis players (n = 24)

Indexes N X S m
Latency time choice response 1 attempt (ms) 24 1566 |[155 |[0.31
Latency time choice response 2 attempt (ms) 24 16.16 |157 |[0.32
Latency time choice response 3 attempt (ms) 24 1695 [1.68 [0.34
Time of the latent period of a simple visual-motor connection reaction (ms) 24 369.50 |49.46 |10.09
Errors in the test for determining the latency time of a simple visual-motor reaction (number) | 24 0.83 1.00 |0.20
Mean square deviation of the latency time of a simple visual-motor reaction (ms) 24 2.79 0.06 |(0.01
The time of the latent period of the selection reaction in the feedback mode (ms) 24 500.41 |30.26 |6.17
Errors in the test for determining the latency of the choice reaction in the feedback 24 2283 |1.83 [0.37
mode (number)
Mean squared deviation of individual values of the latent time of the choice reaction |24 4.10 0.17 |0.03
in the feedback mode (ms)
Minimum signal exposure time in feedback mode (ms) 24 465.83 |26.02 |5.31
Total test execution time in feedback mode (s) 24 109.37 |3.33 |0.68
Time to reach the minimum exposure of the signal in the feedback mode (s) 24 79.04 |8.93 [1.82
Romberg’s test (S) 24 96.70 |11,.10 |2.26
Eysenck Personality Inventory 24 4,16 1.94 |0.39
Tapping test (ms) 24 5.41 0.84 |0.17
The time of the latent period of the discrimination reaction (ms) 24 564.08 |18.32 [3.74
Errors in the test for determining the latent time of the discrimination reaction 24 4.45 3.62 |0.73
(number)
Mean square deviation of the latency of the discrimination reaction (ms) 24 3.84 057 |(0.11

Table 4

Factor analysis of the results of the Tactical Skills Questionnaire of tennis players 11-13 years

old using the Varimax method (n = 24)

Items Component
3
; 1 ,, 2 “Recogni- 4
Sense Game . “ e
of play” | intelligence” ZIng gami Adaptability
situations
Quantity of tactical skills (“1” = almost never and “5” = almost always)
1. I use the weak spot of my opponent 813
2. | quickly see where my opponent is serving to .833
3. When | am under pressure from my opponent, | .886
make the right decisions
4. In a cross rally I choose the right moment to open |.354 426
down the line
5. Before my opponent hits the ball, | move toward |.844
the right spot
6. | choose the right moment to change the direction -.409 -.360
of the ball
7. When my opponent serves, | quickly move to the |.427
right spot
8. When | want to disrupt my opponent, | change the 314 408
(top) spin of my balls
9. I quickly see where my opponent is standing with 408 450
my service
10. I incorporate the experiences of earlier points in  |-.390 -494
my decisions
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Continuation Table 4

ltems

Component

1

“Sense
of play”

3
“Recogni- 4
zing game “Adaptability”
situations”

2
“Game
intelligence”

11. When | want to disrupt my opponent, | change the
height of my balls

-.400 .585

12. Before my opponent hits a drop shot, | move
forward

.623

-.343

13. When | notice that my tactical plan is not
working, I quickly adjust my game

673 .369

14. 1 quickly see when my opponent changes the
direction of the ball

-.572

15. When | am in an attacking position, | see where
the open space is

344

.563

16. When I’'m at the net, I quickly see where my
opponent is hitting the ball

-.456 -.507

Quality of tactical skills (“1” = very mediocre and “5” = very good)

17. I make productive decisions on my next shot

-.681 .398

18. I know in advance the service direction of the
opponent

445

19. Making the right decisions at the right time

20. | choose to keep the ball on the court to win a
point

337

.600

21. Changing my shots at the right time

-.356

577 427

22. Being in the right place at the right time

-.675

23. | have gaming intelligence

473

400 -.302

24. Making the right decisions when my opponent is
under pressure

.382

25. | take a productive position on the court

.356

26. | determine the depth of the incoming ball

-.546

543

27. | take the right position when my opponent puts
pressure on me

409 .343

28. | recognize game situations

375

.504 -.376

29. | quickly recognize the weaknesses of my
opponent

,602

30. My position is in the middle of the court when |
put pressure on my opponent

-.359 .397 -.313

31. I attack by responding to my opponent’s
defensive ball

-.367

-.317

opponent hits a drop shot, I move forward”
(r=0.623). One of the types of playing styles is the
counter strike style. In draws, this is manifested
in holding the ball in the court for a long time at
an average pace, waiting for a favorable moment
to attack. Counter-punchers are characterized by
high rates of endurance and speed endurance,
thus the factor was called “Sense of play”.

The second factor included answers to
questionnaire No. 13 “When | notice that my
tactical plan is not working, I quickly adjust my

164

game” (r=0.673), question No. 21 “Changing my
shots at the right time” (r=0.577), question No.
26 “I determine the depth of the incoming ball”
(r=0.543). The answers of the players included
in this component tend to predict some game
situations, are able to vary different styles of play
adapting to the opponent’s game, analyze game
situations well and make the right decisions in
time. The style of player data corresponds to the
universal and according to the detected indicators,
the factor is called "Game intelligence™.
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The third factor included answers to question
No. 29 “I quickly recognize the weaknesses of
my opponent” (r=0.602), question No. 20 “I
choose to keep the ball on the court to win a
point” (r=0.600), question No. 15 “When | am
in an attacking position, | see where the open
space is” (r=0.563). Players whose answers are
included in this factor are good at recognizing
game situations in the ball play, and have the
ability to “see the court”. More often than not,
these players choose a style of play along the
back line, have attacking shots from the rebound
and high accuracy of hits. Thus, this factor was
characterized as “Recognizing game situations”.

The fourth factor is called “Adaptability”, it
includes answers to questions No. 11 “When |
want to disrupt my opponent, | change the height
of my balls” (r=0.585), question No. 9 “I quickly
see where my opponent is standing with my
service” (r=0.450), question No. 18 “l know in

advance the service direction of the opponent”
(r=0.445). These indicators are characterized
as moderate, demonstrate the ability of tennis
players to adapt to the opponent’s game, analyze
the opponent and arrange their game accordingly.
Table 5 presents the relationship of
psychological, psychophysiological and
neurological indicators with the identified factors
of the survey of tactical skills of tennis players.
The indicator “Errors in the test for
determining the latency time of a simple
visual-motor reaction (number)” indicates that
errors in the test for determining the latency
period of a simple visual-motor reaction have
a moderate positive correlation with the “Sense
of play” factor (r=0.421), and this correlation
is statistically significant (p=0.040). This may
indicate that effective bug management may be
important for improving the feel of the game
in players. A statistically significant moderate

Table 5

Correlation matrix of indicators of psychological, psychophysiological and neurological
indicators of tennis players to the components of the Tactical Skills Questionnaire (n=24)

Indicators Sense of ' Qame Recc_)gnlz_mg “Adaptability”
play” intelligence” | game situations”
Time of the latent period of a Pearson
simple visual-motor connection | correlation (r) 0.212 0.062 “0.212 0.114
reaction (ms)  Value 0.320 0.774 0.320 0.596
(bilateral) (p)
- _ N 24 24 24 24
Errors in the_ test for do_atermmmg Pear§on 0.421* -0.067 0317 0067
the latency time of a simple correlation (r)
visual-motor reaction (number) Value 0.040 0.755 0.131 0.755
(bilateral) (p) ' ' ' '
_ N 24 24 24 24
Mean square deV|§t|on of _the Peargon 0519" 0.000 0128 0104
latency time of a simple visual- | correlation (r)
motor reaction (ms) Value 0.009 0.999 0.552 0.628
(bilateral) (p) ' ' ' '
N 24 24 24 24
The time of the latent period of Pearson
the discrimination reaction (ms) | correlation (r) 0.138 0.217 0.244 0112
Value
(bilateral) (p) 0.521 0.308 0.251 0.603
N 24 24 24 24
Errors in the test for determining Pearson
the latent time of the correlation (r) 0.159 -0.021 -0.064 0.257
discrimination reaction (number) Value 0.459 0.922 0.768 0.225
(bilateral) (p) ' ' ' '
N 24 24 24 24
Mean square deviation of the Pearson
latency of the discrimination correlation (r) -0.102 0.036 -0.015 0.000
reaction (ms)  Value 0.636 0.866 0.943 1.000
(bilateral) (p)
N 24 24 24 24
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Continuation Table 4

Indicators Sense of ‘ G‘ame Recc_)gnlz_lng “Adaptability”
play” intelligence” | game situations”
The time of the latent period Pearson
of the selection reaction inthe | correlation (r) -0.091 0.190 -0.286 -0.005
feedback mode (ms) Value 0.674 0.375 0.176 0.982
(bilateral) (p) ' ' ' '
N 24 24 24 24
Errors in the test for determining Pearson
the latency of the choice reaction | correlation (r) 0322 -0.288 -0.060 0.268
in the feedback mode (number) Value 0.125 0.172 0.779 0.205
(bilateral) (p) ' ' ' '
N 24 24 24 24
Mean squared deviation of Pearson
individual values of the latent correlation (r) 0312 0.075 -0.293 -0.085
time of the choice reaction in the Value
. 0.138 0.728 0.165 0.691
feedback mode (ms) (bilateral) (p)
N 24 24 24 24
Minimum signal exposure time in|  Pearson )
feedback mode (ms) correlation (r) 0.007 0.286 0.286 0.069
Value
(bilateral) (p) 0.974 0.176 0.176 0.750
N 24 24 24 24
Total test execution time in Pearson .
feedback mode (s) correlation (r) 0231 0.418 0.154 0.152
Value
(bilateral) (p) 0.276 0.042 0.472 0.478
N 24 24 24 24
Time to reach the minimum Pearson .
exposure of the signal in the correlation (r) 0.003 0.150 -0.484 0.074
feedback mode (s) Value 0.989 0.485 0.016 0.731
(bilateral) (p) ' ' ' '
N 24 24 24 24
Romberg’s test (S) Pearson 0.049 -0.216 -0.335 -0.006
correlation (r) ' ' ' '
Value
(bilateral) (p) 0,.820 0.310 0.109 0.978
N 24 24 24 24
Eysenck Personality Inventory Pearson -0.312 -0.158 -0.120 0274
correlation (r) ' ' ' '
Value
(bilateral) (p) 0.137 0.462 0.577 0.194
i N 24 24 24 24
Tapping test (ms) Peargon 0.481" 0.128 0.089 -0.286
correlation (r) ' ' ' '
Value
(bilateral) (p) 0.017 0.551 0.681 0.175
N 24 24 24 24
Latency time choice response 1 Pearson 0,607 -0.091 0.258 -0.381
attempt (ms) correlation (r) ' ' ' '
Value
(bilateral) (p) 0.002 0.672 0.224 0.067
N 24 24 24 24
Latency time choice response 2 Pearson 0545 0121 0.214 -0.265
attempt (ms) correlation (r) ' ' ' '
Value
(bilateral) (p) 0.006 0.574 0.315 0.211
N 24 24 24 24
Latency time choice response 3 Pearson 0532~ 0.119 0.082 -0.353
attempt (ms) correlation (r) ' ' ' '
Value
(bilateral) (p) 0.007 0.580 0.702 0.091
N 24 24 24 24

** — The correlation is significant at 0.01 (bilateral).
* —The correlation is significant at the level of 0.05 (bilateral).
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positive relationship was found between “Mean
square deviation of the latency time of a simple
visual-motor reaction” and the “Sense of play”
factor (r=0.519) at significance (p=0.009).
This may indicate that the feel of the game
influences the variability in reaction time. In
the context of tennis, variability in reaction time
can affect tennis players’ readiness for different
tactical situations. There is also a statistically
significant moderate positive relationship
between “Tapping test (ms)” and the feeling of
the game (r=0.481) at significance (p=0.017).
This means that players with higher values of the
“Sense of play” factor may have greater speed
or better coordination of movements. Also, 1
factor with significant correlation indicators
included the indicators “Latency time choice
response 1 attempt (ms)” (r=0.607) (c=0.002),
“Latency time choice response 2 attempt (ms)”
(r=0.545) (p=0.006) and “Latency time choice
response 3 attempt (ms)” (r=0.532) (p=0.007),
which is characterized by a higher rate of choice
of responses in attempts and indicates the ability
to maintain a high rate of reaction and accurately
determine the optimal decisions in the game.
Total test execution time in feedback mode
(s) (r=0.418) (p=0.042) has the greatest impact
on the “Game intelligence” factor, and this may

27 \(
60
21
4
%o V

indicate that tennis players pay more attention
to detail, analysis of situations and the choice
of optimal strategies in the match. The most
significant indicator in the “Recognizing game
situations” factor was “Time to reach the
minimum exposure of the signal in the feedback
mode (s)” (r=-0.484) (p=0.016). This may
indicate greater sensitivity and speed of reaction
of tennis players to the signals entered, which can
be important in the game for effective decision-
making and the execution of appropriate actions.

Figure 1 shows the percentage of severity of
each factor in each athlete.

Based on the data provided, it was found that
the “Sense of play” factor includes player No.
15, he has the highest score (100%), which may
indicate a high level of feeling of the game, and
player No. 8, has the lowest score (16.67%),
which may indicate a less pronounced feeling of
the game compared to other players.

The “Game intelligence” factor includes:
player No. 24, has the highest score (100%),
which indicates a high level of intelligence of
the game; Player No. 18, he has the lowest score
(4.17%), which may indicate less developed
gaming intelligence. The "Recognizing game
situations” factor includes player No. 15, who
again has the highest score (100%), indicating

5 ] «Sense of play»
) «Game intelligence»
3 «Recognizing game

situations»

4 «Adaptability»

\ 9
X
16 10

13

Fig. 1. The percentage value of the expression of each factor
of each athlete
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a high ability to recognize game situations, and
player No. 21, who has the lowest score (8.33%),
which may indicate a less developed ability to
recognize game situations.

The “Adaptability” factor consists of player
No. 15, who again has the highest score (100%),
indicating a high level of adaptability in the
game, and player No. 5, who has the lowest score
(4.17%), which may indicate a less pronounced
ability to adapt in the game.

Consequently, player No. 15 stands out from
the rest in all four factors, which may indicate
his overall high level of tennis and skill in all
aspects. Players No. 8, No. 18, No. 21 and No. 5
show less high scores in various factors, which
may indicate areas for further improvement in
their tennis game.

Discussion. In the modern scientific and
methodological literature, the problem of tactical
training of tennis players is little or completely
absent data on the aspects of tennis player training
and what impact it has on the achievement of
success in tennis [3—21]. The study is the first to
highlight the factors that influence the formation
of the individual style of play of tennis players.

To learn the tactical skills of players, it is
important to consider both the “quality” and the
“quantity” of these skills. Quality is determined
by the skill level of the players in the tactical
skills detected, while the quantity refers to how
often the players use their tactical skills. Both
aspects can affect the outcome of the match. For
example, the effectiveness of a game depends on
the ability of players to make the right decisions
about their next actions. Thus, the level of skill
in performing these actions affects the success
in the match. Additionally, players who regularly
make the right choices for the next shot end up
ahead of those who sometimes make the right
decision. This shows that the outcome of the
game is also determined by the player’s ability
to make the right decisions at the right moment.

Thus, in this study, a questionnaire for self-
assessment of tennis players’ tactical skills was
developed and applied, which consists of 31
questions, the answers to which determine the
leading tactical skills and abilities. With the
help of this survey, we obtained data on the
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peculiarities of the course of the game of tennis
players, their preferences for decision-making,
and the property of “seeing the court”.

To analyze the answers, to assess the ability
of tennis players to make decisions and react to
different game situations and to summarize infor-
mation about the level and quality of tactical skills
of each player, factor analysis using the princi-
pal component method and the Varimax rotation
method with Kaiser normalization was used. We
relied on the results of research by scientists Koz-
ina, Kozin, Boychuk, Skaliy, Zelenskiy, Honcha-
renko, etc. [15; 16; 24; 25], who study the training
of athletes in various sports using multivariate
analysis methods. The factor analysis in our study
helped to identify the main factors influencing
the tactical skills of tennis players. According to
the results of the analysis, four factors have been
identified that have a significant contribution to
the formation of tennis players’ playing style:

1. “Sense of play”: this factor is related to the
player’s ability to understand the game, identify
vulnerabilities to the player, and exploit them.

2. “Game intelligence”: this factor indicates
the ability to react quickly to the opponent’s
game, make the right decisions and adapt during
the match.

3. “Recognizing game situations”: players
with this factor can quickly identify game
situations and make the right decisions according
to the circumstances.

4. “Adaptability”: this factor reflects the
player’s ability to adapt to different game
conditions and change their strategy accordingly.

Thus, the analysis made it possible to identify
the key components that form the tactical aspects
of tennis players’ play. This can be helpful for
coaches and athletes in preparing for matches,
improving tactical strategies, and improving
game efficiency.

Having identified the leading factors of
introspection of tennis players’ tactical skills
at the next stage, we needed to determine
the psychological, psychophysiological and
neurophysiological indicators that have a
significant impact on the formation of these
factors and how they are related. Based on the
data, we can focus on some key aspects:
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1. Factor 1 (“Sense of play”). There is a
positive correlation (r=0.212) with the latency
time of the simple visual-motor response, and
this may indicate that players with a more
pronounced sense of play tend to react faster.
The high correlation (r=0.607) with the latent
response time to the selection in the first attempt
indicates that this factor may be important for
successful selections in the game. An overall
high correlation with the tempo test (r=0.481)
may indicate that players with a higher level of
“Sense of play” have a better response to the
pace demands of the game.

2. Factor 2 (“Game intelligence”): the found
average correlation (r=0.418) with the total time
to complete the test in the feedback mode can
indicate the ability of the player’s intelligence
to adapt to new conditions and the speed of
decision-making. Players with a higher level
of “game intelligence” tend to be effective and
adapt their game to different circumstances.

3. Factor 3 (“Recognizing game situations”):
The positive correlation (r=0.286) with the latency
period of the feedback selection may indicate
that players with a higher level of “Recognizing
game situations” have better adaptability to the
conditions of the feedback game. This factor
affects players’ ability to recognize the game
in different situations and adapt their decisions
quickly.

4. Factor 4 (“Adaptability”). The overall
correlation of this factor with trials indicates that
“Adaptability” may be key to a successful tennis
game. A negative correlation with temperament
and a negative correlation with the number of
errors in the test may indicate that players with
a higher level of adaptability can better control
their actions and strategies across players.

Hence, the ability to react quickly, make
effective choices, and adapt to different situations
are key elements for tennis players. Testing such
characteristics can assist coaches in formulating
individual training programs to improve players’
weaknesses. This data can be used to develop
personalized training programs and approaches
for each player in order to maximize their
potential and improve their performance on the
court.

Measuring the severity of each factor in each
observer provided us with more detailed insight
into individual differences between participants.
This can be useful in understanding exactly
what aspects of each factor, its severity, affect
each player’s performance. The advantages of
this approach are: individualization of training
(knowing which aspects of each factor are more
pronounced in a particular player, the coach can
create more individualized training programs);
directed work on weaknesses (identifying
specific areas where severity is lowest allows
you to accurately identify the weaknesses of the
players. Thus, the coach can develop a strategy
to improve these aspects; optimization of game
strategies (understanding which factors affect
the weaknesses of the players). the success of the
players, can help coaches and players optimize
their game strategies by focusing on strengths
and working on weaknesses; selection of optimal
training methods (taking into account individual
differences, the coach can determine the optimal
training methods for each player, which can
lead to faster and more effective development);
monitoring of dynamics (repeated measurements
allow you to track the dynamics of changes in
the severity of factors in each player over time,
which is important for assessing the effectiveness
of training.

It can be concluded that the psychometric
assessment of the tactical skills of tennis players
contributes to a more effective individualization
of the training process and can help each player
develop according to his unique strengths and
weaknesses, thereby forming his own style of
playing.

Conclusions

1. The data of scientists [12; 17; 21] were
analyzed and supplemented that the psychometric
assessment of the tactical skills of tennis players
at the age of 11-13 years can have an important
impact on the formation of their individual style
of play. The assessment of such skills allows you
to obtain objective information about the level
of players in a number of key tactical aspects.
The first is individual development: each player
has a unique style of play, and identifying his
tactical strengths and weaknesses allows him
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to work effectively on the development and
improvement of this style. Secondly, it is strategic
game planning: psychometric assessment of
tactical skills provides coaches and athletes with
information to develop game strategies; The
ability to choose the right tactical decisions can
have a significant impact on a player’s success
on the court. Thirdly, it is the optimization of
training: knowing the tactical strengths and
weaknesses of the players allows coaches
to choose effective exercises and training to
improve specific aspects of the game, this can
make training more focused and effective.

2. The survey among tennis players aged
11-13 made it possible to identify psychological,
psychophysiological and neurophysiological
indicators that have the greatest contribution
to the formation of the style of play. With the
use of factor analysis by the method of main
components, 4 factors that characterize 4 tactical
styles of players have been identified and the
most significant indicators that have an impact on
the formation of this factor have been identified.
The foundation in the formation of the style
of play is a complex of psychophysiological
indicators and psychological properties of
athletes. Identification of relationships between
indicators allows both the coach and the player
to orient themselves to identify indicators of
the tendency to choose one or another style of
playing, which significantly affects the success
of the game activity.

3. The direction of tactical training will be
effective only if the training program is correctly
selected separately for each player. Therefore,
we recommend planning and organizing
training in accordance with the individual
capabilities of the athletes’ nervous system,
their psychophysiological readiness. Thus, an
individual factor analysis of neurological and
psychological indicators allows us to allocate
indicators-predictors of the way tennis players
play and the formation of their successful
strategy.
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