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Formation of the structure of psychophysiological features of elite
basketball players
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Abstract

Among coaches and scientists, one of the main topics is the improvement of the system for training elite athletes. Traditional studies
in basketball devoted to the actual connection of study with a long training process. Training and competitive activity in basketball
includes neurodynamic, psychomotor, cognitive and psychoe-motional characteristics. Modern research devoted to the characteristics
of the functional states of athletes in various training and competitive conditions. But among the modern studies of team sports, there
are no data on the psychophysiological states of elite athletes for different types of monitoring.

Purpose: Development of the system of psychophysiological support of elite basketball players as an actual scientific direction
in the theory and methodology of sports training

Materials and methods: The 13 elite basketball players, age 19-23 (sport experience more than 8 age) were examined. The
sensory-motor response, mobility and balance of nervous process, verbal memory, operative thinking and general intelligence
were studied. All of tests include the complex of computer diagnostic “Multipsychometer 05”. Also, in battery were include tests:
estimates of actual psychical state (by color test Lusher), field independence (by Stroop test), motivation (by Mehrabian test)
and aggressive (by Bass-Darki test). With the factors analysis the main components of psychophysiological characteristics of
basketball players were obtained.

Results: The factor’s structure of psychophysiological state of elite basketballs included 4 factors: neurodynamics, cognitive
resources, energy-information and emotional-cognitive.

Conclusion: The factor structure of psychophysiological state of elite basketball players was revealed. The identified factors
can be used to correct the training process of elite athletes.

Key words: neurodynamics characteristics, cognitive properties, elite basketball player, factor’s structure.

AHoTauin

®dopMyBaHHS CTPYKTYpU ncuxodisionoriyHmx ocobnuBocTen eniTHMx 6ackeTbonicTi..
Csan-UsaHb Cio, Jlecs KopobeiHikoBa, Cro Jli, Miwyk JiaHa, Meoprin KopobeinHikoB, Ben XaH, FOpin CeprieHko.

BcTyn. Cepen TpeHepiB Ta BYEHUX OAHIED 3 FTONIOBHUX TEM € BAOCKOHANEHHSI CUCTEMM MNIATOTOBKMN €MiITHUX CMOPTCMEHIB. TpaguuinHi
3aHATTSA 6ackeTOONOM NpUCBAYEH (haKTUYHOMY 3B’SI3KY HaBYaHHS 3 TPUBANUM TPeHyBarbHUM NpoLecoM. TpeHyBanbHO-3MaransHa
AidnbHICTE 'y GackeTboni BKMIOYAE HEWpOAMHAMIYHI, MCMXOMOTOPHI, KOTHITMBHI Ta MNCUXOEMOLiHI xapaktepuctukn. Cy4vachi
[OCNiMKEHHSA NPUCBAYEHI 0COBNMBOCTAM (PyHKLIIOHANBHOIO CTaHy CMIOPTCMEHIB Y Pi3HUX TPEHYBarnbHWX Ta 3MaranbHWX yMoBax. Ane
cepep Cy4YacHVX JOCHiMKEeHb irpOBMX BUAIB CMOPTY BiACYTHI AaHi MPo NcmMxodi3ionoriyHnii CTaH CNOpTCMEHIB BUCOKOIT kBanidikaLii 3a
Pi3HWX BUAIB MOHITOPUHTY.

MeTta - po3pobutn cuctemy ncuxodisionoriyHoro 3abesneyeHHs HackeTbonicTiB BUCOKOI KBanidpikauii sk akTyanbHUA HayKOBWI
HanpsiMOK TeOpii Ta METOAMKN CMOPTUBHOIO TPEHYBAHHS.

Matepianu Ta metoau: obctexeHo 13 eniTHMX B6ackeTbonicTiB BikoM Bif 19 40 23 pokiB (CMOPTVBHUIA AOCBIA 3aHATEL NMOHaA 8 pokiB).
BuByanucs ceHCOMOTOpHA peakuisi, pyxnmBICTb Ta BPIBHOBAXXEHICTb HEPBOBOIO NpoLeCy, MOBHa Nam’sTb, onepaTuBHE MUCIIEHHSA Ta
3aranbHUi iHTENEeKT. YCi 0BCTEXEHHS BKMIOYaOTb KOMMIEKC KOMM'IOTEPHOI AiarHocTukn «Mynbtincuxometp 05». Takox fo 6artapei
TecTiB Oynu BKITHOYEHI TECTU: OLIHKM aKTyarbHOro NCUXIYHOTO CTaHy (3a KONbOPOBKMM TecToM Jliowepa), NonbLOBOI He3anexHocTi (3a
Tectom CTpyna), moTuBauii (3a Tectom MexpabiaHa) Ta arpecmBHOCTi (3a TecTom bacca-apku). 3a LONOMOror hakTOPHOro aHanisy
ofepXXaHo OCHOBHI KOMMOHEHTU NCMXOI3ioNOoriYHUX XapaKTepUCTUK GackeTbonicTiB.

PesynbraTtu: chaktopHa CTpykTypa ncuxodisionoriyHoro craHy enitTHux 6acketbonicTiB Bkmwovana 4 ¢aktopu: HempoauvHaMmiky,
KOTHITUBHI pecypcu, eHeproiHpopmMaLiiH1A Ta @eMOLINHO-KOrHITUBHWIA.

Kno4yoBi cnoBa: HelipoanHaMmiYHi XapakTepuUCTMKK, KOTHITUBHI BMACTUBOCTI, eniTHi 6ackeTbonicTu, cTpykTypa dakTopa.

Introduction

Modern basketball is very popular all over the world. ness of actions in different situations [2, 3]. But athletes must

Basketball

requires athletes to quickly determine the effective- not only fast improve their technical skills. A basketball player

Copyright: © 2023 by the authors.
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needs to take into account the active actions of the opponent
and look for an adequate response [18, 19].

One of the main topics in the training of basketball play-
ers is to improve the training system to achieve high sports re-
sults [5, 6, 11].

The most important factors of the training process is
the functional state of athletes. Among many components, the
important properties of the functional state are: physical per-
formance, functional fitness, adaptive capabilities, physical de-
velopment, level of technical and tactical skill and psychophysi-
ological state [12, 15, 16].

Sports results correlate with the effectiveness of indi-
vidual approach in the training process of players in sports [4,
12, 17].

Training and competitive activity in basketball is sup-
ported by neurodynamics, psychomotor, cognitive, motivational
and emotional components [7, 8, 14].

Analysis of current research has shown that a greater
number of researchers focus on local characteristics of the
functional state of athletes training and competitive activity [9,
13].

However, among modern studies of game sports there
are no data on psychophysiological states in elite athletes for
different types of control.

The topic of psychophysiological support in game sports
is a new and undeveloped area in the system of training ath-
letes [1, 5, 6, 20].

Thus, the development of the system of psychophysi-
ological support of elite basketball players is a very relevant
direction of the theory and methodology of sports training.

Materials and Methods

Written consent was obtained from all athletes before

the procedure to use the results of the study for scientific pur-
poses, in accordance with the recommendations of the Ethi-
cal Committee for Biomedical Research and the Declaration of
Helsinki Ethics.

Thirteen elite basketball players aged 19-23 years
(sports experience of more than 8 years) were examined.

The methodological approach included three blocks of
test performance. The first block, “neurodynamics”, was used
to assess sensory-motor reaction, mobility and balance of ner-
vous processes. The second block, “cognitive”, offered indica-
tors of verbal memory (for words), verbal intelligence (pattern
identification) and non-verbal intelligence (Raven’s test). The
third block, “cognitive-activity”, included the following tests:
assessment of current mental state (Lusher color test), field
independence (Stroop test), motivation (Mehrabian test) and
aggressiveness (Bass-Darkey test).

Statistical analysis was performed using the computer
program STATISTICA 10.0, the level of statistical significance
was p<0.05.

Results

During the study we used descriptive statistical and cor-
relation analysis and obtained 42 parameters for each person.
When the number of correlations between values was limited,
we used the factor analysis method (normalized by Varimax).

Factor analysis revealed informative values from a set
of research methods in elite basketball players.

From the total number of values, only informative pa-
rameters that include the structure of psychophysiological state
of elite basketball players were selected (Table 1).

The value of concentricity (Lischer color test) indicates
rest, pleasure, passivity. In basketball players concentricity has
a low level of manifestation (Me=4.00 conventional units). Ac-

Table 1 Informative values from a set of studies of psychophysiological methods in elite basketball players (n=13)

Median, Lower and Upper Level of
Test Values Quarti CV, % manif ;
Color test Lischer Concentricity, conventional units (3%6) 56,48 Low
2,45
0, )
Balance of nervous process Accuracy, % (1,92 3,59) 43,03 Average
. . . 66,23
Dynamism, conventional units (62,48; 70,69) 10,79 Average
Functional mobility of nervous Capacity of \{lsual an_alyzer, 1,.58 8.48 Below average
processes conventional units (1,53; 1,74)
- . . . 400
Limited time of decision making, ms (350; 420) 13,83 Average
) . 305,6
Visual motor response Latent time of response, ms (295,5; 315,5) 6,41 Low
: 75,85 )
0, )
Memory on words Effectiveness, % (63,65, 79,47) 18,83 High
- . . 23 :
Productivity, conventional units (22:23) 7,38 High
. I . . 0,92
Pattern identification Accuracy, conventional units (0,88: 0,95) 7,15 Above average
. 82,8 :
0, ’
Effectiveness, % (74,8: 82,8) 15,7 High
Productivity, conventional units (8'910) 19,12 Average
Test Reven 5% 6
. o ;
Effectiveness, % (47.65; 73,27) 40,17 Average
Auto aggression, conventional units (1_23) 74,75 Average
Personal aggression 1’2
Aggressiveness, conventional units (10; 14) 21,34 Average
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cording to this indicator the group is not homogeneous.

The balance of nervous processes between the process-
es of excitation and inhibition indicates the state of the nervous
system and personality behavior. The accuracy of test perfor-
mance in elite basketball players appears at an average level
and indicates the heterogeneity of the group (CV=43.03%).

Functional mobility of neural processes determines the
information processing capabilities of basketball players in lim-
ited time. Informative parameters for basketball players: dyna-
mism (CV=10.79%), capacity of visual analyzer (CV=8.48%)
and limited time of decision making (CV=13.83%). The analysis
shows the average manifestation of these parameters and the
homogeneity of the groups.

The study of visual-motor reaction showed low reac-
tion speed (Me=305.60 ms). This indicates that elite basketball
players have a low level of speed reaction, but it is sufficient for
efficiency.

The study of verbal memory effectiveness reveled of
high level of quality of test performance. The variability of mem-
ory performance has a high level of manifestation and homoge-
neity of the group (CV = 18.83%).

The results of the pattern identification test in all athletes
showed a high level of productivity, accuracy and effectiveness
(CV =82.8%). Also this group is homogeneous in verbal test.

For the nonverbal test (Raven’s test) informative val-
ues - productivity and effectiveness - have an average level of
manifestation. By the value of productivity the group of athletes
is homogeneous (CV=19,12%), and by the value of effective-
ness - heterogeneous (CV=40,17%).

According to the obtained results, auto aggression and
aggressiveness in elite basketball players indicate an average
level of manifestation. This is due to the low level of defense
mechanisms in the external environment. The analysis shows
that by auto aggression the group of athletes is heteroge-
neous (CV=74,75%), and by aggression - also heterogeneous
(CV=21,34 %).

We obtained four factors with a sum of 62.5% in the
main variance (Table 2).

The first factor, with a contribution to the total variance

Vollum 27 No. 3, 2023

of 15.1%, combined the characteristics of neurodynamics. The
significant parameters of this factor were: accuracy on the
nerve balance test (-0.81), the Limited time of decision making
on the nerve mobility test (-0.79), and the Latent time of the
visual-motor reaction (-0.72). The second factor (14.9%) has
more informative values are related to cognitive characteristics:
productivity (-0.92), accuracy (-0.81) and effectiveness (-0.89)
on the test of pattern identification.

The third factor (14.0%) was associated with peculiari-
ties of psychical state and neurodynamics. The main param-
eters of this factor are: concentricity according to the Lusher
color test (0.77), dynamism (-0.76) and the ability of the visual
analyzer (-0.73) according to the functional mobility test. More-
over, both of these tests can have opposite directionality of vec-
tors.

The fourth factor (18.6%) indicates the parameters of
intelligence and personal aggression. Informative values in this
factor are productivity (0,75) and effectiveness (0,83) by Ra-
ven’s test, autoaggression (-0,72) and general aggressiveness
(-0,74). In this factor, there is an inverse relationship between
the properties of intelligence and aggressiveness.

Discussion

It is traditional to use factor analysis to study the com-
petitive activity of basketball players [5, 6, 16]. But we use this
analysis to develop the structure of psychophysiological state
related to the effectiveness of technical and tactical actions in
elite basketball players.

The obtained results indicate the presence of four fac-
tors reflecting the psychophysiological state of elite basketball
players. The first factor included indicators of neurodynamics:
speed and quality of information processing. In this factor the
main personality properties of athletes were observed. "These
results were consistent with the relevance of information pro-
cessing fast and accuracy to a player’s athletic performance
[10].

The second factor is related to the cognitive resourc-
es, which determines the abilities of brain activity in decision

Table 2 Factor structure links among psychophysiological values of elite basketball players (n=13)

Test Values Factor 1 Factor 2 Factor 3 Factor 4

Color test Liischer Concentricity -0,30 0,28 0,77 0,30
Balance of nervous process Accuracy -0,81 -0,19 0,11 0,03
Dynamism, conventional units -0,06 0,02 -0,76 0,06

Functional mobility of nervous Capaccczjltnyvgzzf::ll l?rr]ﬁslyzer, 0,27 -0,28 -0,73 0,04

processes
Limited time of decision

making -0,79 -0,13 0,12 -0,45

Visual motor response Latent time of response -0,72 -0,20 0,10 -0,56
Memory on words Effectiveness 0,16 0,04 0,06 0,81
Productivity 0,01 -0,92 -0,15 0,27
Pattern identification Accuracy 0,043 -0,831 -0,150 0,327
Effectiveness 0,04 -0,89 -0,16 0,31

Test Reven Productivity 0,47 -0,26 -0,20 0,75
Effectiveness 0,25 -0,09 0,10 0,83

Personal aggression Auto aggression -0,10 0,38 0,33 -0,72
Aggressiveness -0,01 0,20 0,06 -0,74

Summarize 6,35 6,26 5,89 7,80

obtained of factors with summa, % 15,1 14,9 14,0 18,6
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making and effectiveness of tactical and technical actions. The
main values of this factor indicate the presence of verbal intel-
ligence in athletes. According to the structure, this factor can be
called “cognitive resource”. Success in competitive activity is
supported not only by functional abilities, but also by motor and
sensory activity. One of the main properties to support competi-
tive performance is brain activity, memory, attention and speed
of mental problem solving [4].

The third factor was named “energy-informational”. The
main parameter of this factor is concentricity of psychical en-
ergy. This parameter characterizes the necessity of energy ac-
cumulation and preservation. Accumulation and preservation of
energy provide fast and qualitative perception and information
processing of complex visual reactions.

References

1. Battaglini MP, Pess6a Filho DM, Calais SL, Miyazaki
MC, Neiva CM, Espada MC, de Moraes MG, Verardi
CE. Analysis of Progressive Muscle Relaxation on
Psychophysiological Variables in Basketball Athletes.
International Journal of Environmental Research and
Public Health. 2022;19(24):17065. https://doi.org/10.3390/
ijerph192417065

2. Bezmylov M, Shynkaruk O, Zhigon S. The selection
peculiarities of basketball players at the specialized basic
training stage. Physical Education, Sport and Health
Culture in Modern Society. 2020;2(50):93-102. https://doi.
0rg/10.29038/2220-7481-2020-02-93-102

3. Bezmylov MM, Murzin EV. The system of preparation
of sports reserve and selection of basketball players in
Lithuania. Science in Olympus sports. 2016;2:32-38.

4. Camacho P, Cruz DA, Madinabeitia |, Giménez FJ,
Cardenas D. Time constraint increases mental load and
influences in the performance in small-sided games in
basketball. Research Quarterly for Exercise and Sport.
2021;92(3):443-52.

5. Doroshenko E, Sushko R, Koryahin V et al. The competitive
activity structure of highly skilled basketball players on
the basis of factor analysis methods. Human Movement.
2019;20(4):33-40. https://doi.org/10.5114/hm.2019.85091

6. Doroshenko E, Sushko R, Koryahin V, Pityn M, Tkalich I,
Blavt O. The competitive activity structure of highly skilled
basketball players on the basis of factor analysis methods.
Human Movement. 2019;20(4):33-40.

7. Doroshenko E, Sushko R, Shamardin V et al. Analysis
of the competitive activity structure of skilled female
basketball players. Teopia Ta meTtogmka isnyHoro Bu-
xoBaHHsa. 2020;20(4):219-227. https://doi.org/10.17309/
tmfv.2020.4.04

8. Fedorchuk S, Lysenko O, Shynkaruk O. Constructive and
non-constructive coping strategies and psychophysiological
properties of elite athletes. European Psychiatry, Elsevier.
2019;56: 306.

9. Fedorchuk S, Lysenko O. Influence of psychoemotional
stress on the efficiency of the sensory-motor activity of high-
qualified athletes. European Psychiatry, Elsevier. 2018; 48:
682.

10. Korobeynikov G, Cynarski WJ, Mytskan B, Dutchak M,
Korobeynikova L, Nikonorov D, Borysova O, Korobeinikova
I. The psychophysiological state of athletes with different

Article information

The four factor reflex the manifastation of agression with
non verbal intelligence. This factor was named “emotional-cog-
nitive”. The obtained results are consistent with the views on
the relationship between aggression and cognitive activity [10].
An increase in the level of aggression provokes a decrease in
the ability to adequately perceive and make decisions in the
conditions of real competitive activity.

Conclusions

The factor structure of psychophysiological state of elite
basketball players was revealed. The identified factors can be
used to correct the training process of elite athletes.

levels of aggression. Ido Movement for Culture. Journal of
Martial Arts Anthropology. 2019;19(1S):62-66.

11. Korobeynikov G, Mazmanian K, Korobeynikova L, Jagie#to
W. Psychophysiological states and motivation in elite
judokas. Archives of Budo. 2010;6(3):129-136.

12. Korobeynikov G, Potop V, lon M, Korobeynikova L, Borisova
O, Tishchenko V, Yarmak O, Tolkunova |, Mospan M, Smoliar
I. Psychophysiological state of fema12le handball players
with different game roles. Journal of Physical Education &
Sport. 2019;19(3):1698 — 1702.

13.Kozina Z, Cretu M, Safronov D et al. Dynamics of
psychophysiological functions and indicators of physical
and technical readiness in young football players aged
12-13 and 15-16 years during a 3-month training
process. Physiother Quart. 2019;27(3): 20-27 https://doi.
org/10.5114/pq.2019.86464

14.Kozina Z, lermakov S, Crefu M et al. Physiological and
subjective indicators of reaction to physical load of female
basketball players with different game roles. Journal of
Physical Education and Sport. 2017;17(1):378-382. https://
doi.org/10.7752/jpes.2017.01056

15. Makarenko M, Holiaka S. Qualities of neurodynamic and
mental functions of athletes. Physical education, sport and
health culture in modern society. 2018;4(40):78-83. https://
doi.org/10.29038/2220-7481-2017-04-78-83

16. Nanda FA, Dimyati D. The psychological skills of basketball
athletes: Are there any differences based on the playing
position? Jurnal keolahragaan. 2019;7(1):74-82.

17.Narazaki K, Berg K, Stergiou N, Chen B. Physiological
demands of competitive basketball / Scandinavian Journal
of Medicine and Science in Sports. 2008;19:425-432.

18.Puente C, Abian-Vicén J, Areces F. Physical and
physiological demands of experienced male basketball
players during a competitive game. Journal of strength and
conditioning research. 2017;31(4): 956-962

19.Shao Z, Bezmylov MM, Shynkaruk OA. Individual
characteristics of physical and mental development and
their connection with regular physical exercises when
playing basketball. Curr Psychol. 2022;9:1-10. https://doi.
org/10.1007/s12144-022-03692-w

20.Vaez Mousavi M, Mokhtari P. Physiological patterning of
basketball free throws. Journal of Humanistic approach to
sport and exercise studies (HASES). 2022;2(3): 297-306.
https://doi.org/10.52547/hases.2.3.297

DOI: https://doi.org/10.15391/snsv.2023-3.006

Received: 05.08.2023; Accepted: 24.08.2023;
Published: 30.09.2023

156



SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT
Vollum 27 No. 3, 2023
Citation: Xu X-Q, Korobeinikova L, Li X, Mischuk D, Korobeynikov G, Han W, Sergienko U. Formation of the structure of

psychophysiological features of elite basketball players. Slobozhanskyi Herald of Science and Sport. 2023;27(3):153—-157. https://
doi.org/10.15391/snsv.2023-3.006

Copyright: © 2023 by the authors.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which permits unre-
stricted use, distribution, and reproduction in any medium, provided the original work is properly cited (http://creativecommons.
org/licenses/by/4.0/deed).

Authors:

Xiang-Qian Xu: http://orcid.org/0000-0001-5569-9160, xxq152@gmail.com, Shandong Sport University, Rizhao, China

Lesia Korobeinikova: http://orcid.org/0000-0001-8648-316X, korlesia.66@gmail.com, National University of Ukraine of Physical
Education and Sport, 02000 Fizkultury Street, Kyiv, Ukraine

Xu Li: http://orcid.org/0009-0001-0067-8474, xumichelle004@gmail.com, National University of Ukraine of Physical Education
and Sport, 02000 Fizkultury Street, Kyiv, Ukraine

Mischuk Diana: http://orcid.org/0000-0001-5920-9421, diana.mischuk9@gmail.com, National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute”, 03056 Peremogy Avenue, 37, Kyiv, Ukraine

Georgiy Korobeynikov: http://orcid.org/0000-0002-1097-4787, k.george.65.w@gmail.com, National University of Ukraine of
Physical Education and Sport, 02000 Fizkultury Street, Kyiv, Ukraine, German Sport University Cologne, Institute of Psychology,
Am Sportpark Muengersdorf 6, 50933 Cologne, Germany

Wei Han: http://orcid.org/0000-0003-3475-6116, sdtyhw@163.com, Shandong Sport University, Rizhao, China

Uriy Sergienko: http://orcid.org/0000-0003-1019-6513, sergienkofpm@gmail.com, University of the State Fiscal Service of
Ukraine (State Tax University), 08205 University Street, 31, Irpin, Kyiv Region, Ukraine

157



