Relationship between neurophysiological
characteristics and efficiency of personal tactical
manipulations of basketball players of different
skill levels
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Abstract

Objective of the study is to establish the influence of psychophysiological abilities on the effectiveness of individual tactical
actions of basketball players of various qualifications.

Methods and structure of the study. During 2024-2025, using pedagogical observations of competitive activities, quantita-
tive and qualitative characteristics of individual tactical actions and psychophysiological abilities of young and qualified basket-
ball players were studied, using the hardware and software complex "NS-Psychotest". Using correlation analysis, the matrix of
relationships between the indicators under consideration was substantiated and their influence on each other was established.
Results and conclusions. A strong (at the level of r=0.800 and more) relationship between psychophysiological abilities and
the effectiveness of individual tactical actions of young and qualified basketball players was established. An effective way to
improve individual tactical skills is the use of training tools that ensure the development of cognitive abilities of young and quali-
fied basketball players.
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Introduction. Long-term training of sports re-
serves and qualified athletes in basketball is constant-
ly associated with the search for the most effective
approaches to ensure the successful development of
sports skills. Individual tactical actions are the com-
ponent that determines the effectiveness of the game
of both young and qualified basketball players during
competitions [1, 3]. According to a number of experts
[4, 5], the effectiveness of individual tactical actions
of athletes in basketball is influenced by many factors,
including psychophysiological abilities that determine
the cognitive sphere of activity, which are of decisive
importance.

To determine the degree of influence of the level
of development of psychophysiological abilities on the
effectiveness of individual tactical actions of basket-
ball players of various qualifications, it is necessary to
conduct special studies with the involvement of mod-
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ern instrumental methods, pedagogical observations
and mathematical analysis [2]. Generalization of liter-
ary sources showed that to date, such studies have
not been conducted by domestic specialists.

Objective of the study is to identify the relation-
ship between psychophysiological indicators and the
effectiveness of individual tactical actions in young
and qualified basketball players.

Methods and structure of the study. The scien-
tific work was carried out over the course of one year,
from June 2024 to May 2025. Young basketball play-
ers of the MBU DO "Sports School No. 2" (Smolensk)
aged 14-15 years took part in the study. Qualified
players were represented by the student basketball
team "Akademsport” (Smolensk) of the Federal State
Budgetary Educational Institution of Higher Education
"Smolensk State University of Sports (SSUS)". Regis-
tration of quantitative and qualitative indicators of in-
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dividual tactical actions in attack and defense among
young and qualified basketball players was carried out
using pedagogical observation, which was carried out
during the games of the championship of the central
federal district of the School Basketball League "KES-
BASKET" among young men's teams (Smolensk,
March 10-14, 2025) and the regional cup of the ASB
Championship (Saratov, April 25-27, 2025). Psycho-
physiological abilities were assessed in laboratory
and training conditions of the above subjects using
the hardware and software complex "NS-Psychotest”,
which allows determining the time of simple and com-
plex visual-motor reactions, attention, perception,
memory and thinking, determined by the cognitive ca-
pabilities of the players.

All the obtained indicators were subjected to paired
correlation analysis using the Pearson method. This
method made it possible to establish relationships
and determine the degree of influence of variables
from two different sample populations representing
individual tactical actions and psychophysiological
abilities of young and skilled basketball players. The
established relationships determined the directions
for choosing training tools that ensure an increase in
the skills of basketball players.

Results of the study and their discussion.
Correlation analysis revealed that psychophysi-
ological abilities determine the achievement of high
performance of individual tactical actions of young
and skilled basketball players (see table). It was
found that high speed of simple (SVMR) and com-
plex (CVMR) visual-motor reaction ensures high ef-
ficiency of performing a feint with an accelerated
jerk to the side in competitive activity when perform-
ing a throw-pass-throw combination with aggressive
resistance of the opponent (FRKAS) — r=0.943 and
0.892, respectively.

A strong relationship between the SVMR and CVMR
indicators was established with the efficiency of per-
forming an accelerated average pass of the ball with
one hand from the shoulder to the side during move-
ment (UPD) — r=0.883 and -0.829, as well as an accel-
erated average pass forward in a static position (UPS)
-r=0.717 and -0.786, respectively. It should be noted
that high values of volume (OV) and distribution (DD)
of attention have a positive effect on achieving high
performance in the implementation of UPD - r=0.837
and 0.901, as well as UPS r=0.873 and 0.739, respec-
tively, in the process of competitive activity of young
and qualified basketball players.

High speed of attention switching (AS) determines
the achievement of maximum performance in com-
petitive conditions of accelerated dribbling to the right
and left with the dribbling of an aggressive resisting
opponent (UVOA) — r=0.782 and one-handed throw
from the shoulder from the middle distance at an an-
gle to the shield in a jump with the inert resistance of
the opponent (BPIS) — r=0.774.

It should be noted that attention switching greatly
affects the performance of accelerated average pass
of the ball with one hand from the shoulder to the side
while moving (UPD) - r=-0.809 and accelerated av-
erage pass forward in a static position (UPS) — r=-
0.783. The speed of perception (SV) of young and
skilled basketball players determines the achieve-
ment of high efficiency in executing an accelerated
one-handed jump shot after moving from a close dis-
tance near the backboard with aggressive resistance
from the opponent (UBPBA) — r=0.833, a feint with an
accelerated jerk to the side when executing a throw-
pass-throw combination with aggressive resistance
from the opponent (FRKAS) — r=- 0.722 and an ac-
celerated pick-up of the ball from a place with a push
of two feet at an angle to the backboard of a ball that
has bounced close and quickly off the backboard
with direct aggressive resistance from the opponent
(UPBA) — r=0.784.

The speed of perception greatly affects the ef-
ficiency of execution in competitions of young and
skilled basketball players — accelerated dribbling to
the right and left with dribbling an aggressive resist-
ing opponent (UVOA) - r=- 0.917. A strong correlation
was established between the indicators of short-term
memory (STM) and the performance of uniform for-
ward dribbling with dribbling and transferring the ball
in front of oneself at a short distance (RVB) — r=0.727
by young and skilled basketball players during com-
petitions.

Also, short-term memory and mental operations
of analysis (MOA) determine the achievement of high
performance in competitions of young and skilled
basketball players of the FRKAS - r=0.882 and -0.793,
respectively. It was revealed that short-term memory
greatly affects the effectiveness of the UPBA indica-
tors — r=-0.793, and mental operations of analysis on
UBPBA - r=0.805 in the competitive activity of young
and skilled basketball players.

Conclusions. The effectiveness of individual
tactical actions in attack and defense in young and
skilled basketball players is determined by achieving
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a high speed of simple and complex visual-motor re-
actions, volume, distribution and switching of atten-
tion, speed of perception, short-term memory and
mental operations of analysis. Thus, itis necessary to
introduce a methodology of current and stage con-
trol into the training process of basketball players, as
well as include special training tools that ensure the
effective formation of individual tactical actions of
athletes taking into account the psychophysiological
component.

The article has been prepared in accordance
with the topic of the state assignment for the re-
search work "Development of a methodology for
the formation of individual tactical actions of ath-
letes in basketball taking into account the psy-
chophysiological component” 2025-2027. (RAS
Conclusion No. 172024/1024032400061-3-
3.3.11-3.3.11 dated July 3, 2024).
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