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Abstract

Purpose: The study aims at the determining gender differences of basketball players aged 12-13 years in response to
an object in motion that determines the predominance of excitation and inhibition processes.

Material: The participants of the study are 58 basketball players aged 12-13 years, 35 are male basketball players and
23 are female. Male basketball players had 4-5-year training experience, female had 1,5-2-year experience. All
athletes had normal visual acuity and were healthy at the time of the study. Young basketball players were
informed about the purpose of the study. The computer program containing visual stimuli, moving with
acceleration from different points of the monitor was used for testing.

Results: The deviations from the target data as well the pole were taken into consideration. It demonstrated the

predominance of excitation and inhibition processes of basketball players of different sexes. The response
accuracy to visual stimuli without taking into account the pole during perception with the left eye and the
right eye is shown.

It was found out that the females’ response accuracy during monocular perception is more closely related
to the response accuracy during binocular imaging, whereas the role of the males’ leading eye is increased
during perception of objects from a convenient side. This may indicate the peculiar reactions under the

Conclusions:

conditions of double perception of objects in solving complex spatial problems.
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spatial, response, accuracy, binocular, monocular, perception, excitation, inhibition.

Introduction

Reactions to a moving object refer to sensomotor
functions of a person, which are measured by the
accuracy of space-timemotion characteristics [1]. Such
characteristics in sports activities affect the motor
abilities of athletes [2] as well as their cognitive abilities.
Therefore, the use of the reaction to a moving object in
sports is a widespread scientific practice. Performing the
corresponding motion on a specific signal (visible spatial
combination of two or more objects in motion) [1] testifies
to the effectiveness of motor activity of athletes [3].

The response accuracy indicators point to the
individual differences in the sensomotor response
accuracy, as well as the predominance of excitation and
inhibition processes [4]. The reaction to a moving object
testing (RMO) can be carried out using various modern
techniques. The most popular computer programs are the
following: “Diagnostician-1" [4], “Multipsychometer-05”
[5] and “The Pointer Indicator” [2], which include or are
the tests of the RMO determination. These techniques
provide the direct or circle movement of the object to the
mark in one direction with a given speed, and the indicator
is the response time and the response accuracy [1].

“The Sniper” [6] technique differs from the
abovementioned. The object moves from different starting
positions on the screen and accelerates, approaching the
mark. In this test, the response accuracy from the center of
the mark is measured in millimetres. Despite the fact that
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the forms of the test, the number of presentations, stimuli
parameters and the criteria of the reaction evaluating
are different, they have the same principle of action -
the response accuracy to a specific signal. Such a wide
range of the RMO test programs indicates the modern
technological capabilities of scientific search for precise
diagnostics of sensomotor reactions of athletes. These
techniques allowed carrying out a number of studies, the
results of which demonstrate a scientific interest in the
problem.

The areas of the research were the following: the
response to a moving object in the complex study of
psychophysiological functions of athletes of all ages [4],
elite athlete [5], qualifications [7], and sexes [8], high
class athletes [9]; the use of response to a moving object
for sports specialization [10], the Impact of a sports vision
training program [11], for technical and tactical training
[12]; development of the testing technique and assessment
of the sensomotor response accuracy [13].

The response to a moving object is an important
criterion for assessment of the athletes’ activity of
games-based sports [14]. In games-based sports, a stable
accuracy of the reaction to the position change, direction
and speed of objects are required from an athlete in
various situations.

The probability of error in responding to a moving
object can lead to a technical fail of players [2, 3].

The response accuracy to a moving object in the
complex of neurodynamic functions characterizes the
individual and typological characteristics of athletes [7].

The sensomotor reactivity features, along with


https://core.ac.uk/display/201445365?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

2018

03

other psycho-physiological functions, are the effective
basis of the sports activity of the games-based sports
representatives [15, 16]. Nowadays, the study on the
athletes’ response accuracy considering the binocular and
monocular perception has not been presented yet. Space-
time information on approaching of an object is important
for coordinating the components of the musculoskeletal
system of athletes [17], which affects the accuracy and
speed of their response [18].

The reaction to a moving object is used as one of the
criteria for the nervous processes balance [1].

However, the predominance of excitation and
inhibition processes data essential for young basketball
players of both sexes in the account of binocular and
monocular perception was not found out.

Purpose: The study aims at the determining gender
differences of basketball players aged 12-13 in response
to an object in motion that determines the predominance
of excitation and inhibition processes.

Materials & methods

Participants

The participants of the study are 58 basketball players
aged 12-13 years, 35 are male basketball players and 23
are female. Male basketball players had 4-5-year training
experience, female had 1,5-2-year experience. All athletes
had normal visual acuity and were healthy at the time
of the study. The study protocol was approved by the
Ethical Committee of University. In addition, the children
and their parents or legal guardians were fully informed
about all the features of the study, and a signed informed-
consent document was obtained from all the parents.

Instruments

The reaction to a moving object testing was carried out
using the computer program “Sniper” [6]. In the center of
the screen there is a circle (a target) and several similar
targets around its periphery (tools). The background
of the screen is white, which is neither distracting nor
distracting. Fixed stimulus (central circle) is red in order
to attract attention as a target. Moving stimuli (peripheral
circles) are green and potentially safe during the multiple
perceptions. The diameter of the target and the tool, the
motion speed and the tool acceleration can be regulated,
depending on age, gender, qualifications or specialization.
The informative parameters for the games-based sports
athletes aged 12-16 were determined experimentally: the
diameter of the target and the tool — 10 mm, the tool speed
- 200 mm / s, acceleration to 100 mm /s, the number of
moving stimuli — 30.

The function based on the number of accurate
responses to the peripheral circles moving right and left
on the monitor is also included.

Procedure

Testing of the participants was carried out in a day off
from training. The participant settled comfortably in front
of the computer, so that he could clearly see the monitor.

After pressing the start key, one of the peripheral
circles (the tool) began to move to the central circle (the
target) randomly. The participant must press the key at

the moment of the possible coincidence of the central and
peripheral circles centres.

The release of the key determined the beginning of the
movement of the next peripheral circle. Pressing the key
during the response was performed by a dominant hand.
A non-dominant hand was holding a blind that covered
one eye during monocular perception. The participant’s
right and left eye binocular and monocular perception was
tested. After completing the presentation of 30 movable
stimuli of each type of perception the testing was stopped
and indicators were displayed.

Analysis of sensomotor response data

During the testing of each participant, the distance
between centers of peripheral and central circles was
recorded in millimeters [19]. The average distance
and median were calculated automatically. The similar
indicators were determined for the right and the left sides
of the peripheral circle movement during the perception
of stimuli with both eyes as well as with the left and the
right eye separately.

The distance specified may be negative in reactions to
the center of the central circle and positive while passing
it. The relevance between the nervous processes in
condition of their unbalance was performed considering
the relative frequency of exact responses. The negative
median over 10 mm indicates the predominance of
excitation processes. The positive median of more than 10
mm indicates the predominance of inhibition processes.
The median up to 1 cm, regardless of the pole, described
the relatively balanced nervous system.

Statistical Analysis.

The results of the research were processed using
the traditional mathematical statistics program Excel.
The arithmetic average and standard deviation of the
average values of the distance between centers of stimuli
without taking into account the pole were calculated for
each group of participants. The median was calculated
considering the deviation pole. Differences in the groups
of participants indicators were considered to be correct at
the point value P <0,05.

Results

The reaction of young basketball players of different
sexes to a moving object during binocular perception was
studied (Table 1).

According to the indicators of reaction to objects
moving from the left zone, male basketball players showed
a predominance of excitation processes (Me = -1,69 cm).
General indicators and indicators of reaction to objects
moving from the right zone indicated the balance of the
nervous system of male basketball players (Me = -0,80
cm; Me =-0,58 cm). The indicators of reaction to objects
moving from the right zone of female basketball players
demonstrated the inhibition processes predominance (Me
= 2,01 cm). General indicators and indicators of reaction
to objects moving from the left zone indicated the balance
of the nervous system of females (Me = 0,81 cm; Me =
0,57 cm). In this case, the response accuracy of young
basketball players of different sexes during binocular
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Table 1. Reaction indicators of basketball players aged 12-13 years to a moving object during binocular perception.

Male (n=35) Female (n=23)
Indicators _ _

Me X tS Me X tS
General average distance of moving objects perception, cm -0,80 2,0010,28 0,81 1,84+0,36
General average distance of objects perception, moving from 1,69 3,05£0,47 0,57 2 7540,54
the left zone, cm
General average distance of objects perception, moving from 0,58 2434031 201 2 8740.39

the right zone, cm

perception of moving objects was almost identical
(P>0,05).

The reaction of the young basketball players of
different sexes to a moving object during the left eye
monocular perception (Table 2) was studied.

According to the indicators of the reaction to objects
moving from the right zone, the results of male basketball
players showed a predominance of excitation processes
(Me = -1,13 cm). Considering the indicators of the
reaction to objects moving from the left zone as well as
general indicators, the nervous system of male basketball
players may be characterized as balanced (Me = -0,67
cm; Me = 0,03 cm). According to general indicators and
indicators of the reaction to objects moving from the left
zone, the processes of inhibition (Me = 1,37 cm, Me =
1,66 cm) predominated among female basketball players.
During the females’ perception of objects moving from
the right zone, the balance of nervous processes was
detected (Me = 0,60 cm). The response accuracy of male
basketball players during the left eye perception was
higher than that of the females according to the general

indicators of motion of objects from different monitor
zones by 0,86 cm (P <0,05). The response accuracy
during the perception of objects moving from the right
and left zones was compared. The male basketball players
showed higher response accuracy than female during the
perception of objects moving from the left zone by 1,05
cm (P <0,05).

When perceiving objects moving from the right zone,
the indicators of the response accuracy of the males and
females were on the same level (P> 0,05).

The reaction of the young basketball players of
different sexes to a moving object during the right eye
monocular perception (Table 3) was studied.

According to the general indicators and indicators of
the reaction to objects moving from the right zone, male
basketball players demonstrated the balance of the nervous
processes (Me = -0,17 cm; Me = 0,40 cm). According to
the indicators of the reaction to objects moving from the
left zone, the inhibition processes prevailed (Me = -1,08
cm). According to general indicators and indicators of the
females’ reaction to objects moving from the right zone,

Table 2. Indicators of the reaction to a moving object of basketball players aged 12-13 aged during monocular

perception (the left eye).

Male (n=35) Female (n=23)
Indicators — —

Me X 1S Me X 1S
General average distance of moving objects perception, cm. -0,67 1,35+0,21* 1,37 2,21+0,43
General average distance of objects perception, moving from the 0,03 181:028* 166 2 864047
left zone, cm.
General average distance of objects perception, moving from the 113 220£0,33 0,60 2 46£0,52

right zone, cm.

Note: *P <0,05 — in comparison with female basketball players

Table 3. Indicators of the reaction to a moving object of basketball players aged 12-13 years during the monocular

perception (the right eye).

Male (n=35) Female (n=23)
Indicators — —

Me X 1S Me X S
General average distance of moving objects perception, cm. -0,17 1,63%0,29* 1,23 2,3610,30
General average distance of objects perception, moving from the 1,08 218£0,29 0,12 2 89+0,49
left zone, cm.
General average distance of objects perception, moving from the 0,40 2 310,58* 353 3,8840,47

right zone, cm.

Note: *P <0,05 — in comparison with female basketball players
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the inhibition processes prevailed (Me = 1,23 cm; Me =
3,53 cm). During the perception of objects moving from
the left zone, the relative balance of the females’ nervous
processes was detected (Me = 0,12 cm).

The male basketball players showed higher response
accuracy than the female during the left eye perception
of objects moving from different zones by 0,73 cm (P
<0,05).

The response accuracy during the perception of objects
moving from the right and left zones was compared.
The male basketball players showed higher response
accuracy than the female during the perception of objects
moving from right zone, by 3,13 cm (P <0,05). During
the perception of objects moving from the left zone, the
male response accuracy is higher than female by 0,96 cm
(P> 0,05).

Discussion

The main task of our research is to determine the
gender differences of sensomotor reaction to visual
moving stimuli as a component of the technical and
tactical readiness of basketball players of different
sexes. The study of the response to an object in motion
considering gender features contains controversial data.

The obtained sensomotor response rates indicate
the dominance of both female [20] and male basketball
players [21, 22]. These data indicate the dependence of
the response accuracyon the age, sex and sport experience.
We also have data on the age-related sensomotor response
of young athletes [23], but they do not indicate gender
specifics. In our research the innovative testing method
of the response to a moving object “Sniper” was applied
[6]. It has been developed taking into account the features
of team sport games, which consist of the response
peculiarities to objects moving from different directions
and with acceleration in the process of competitive
activities. The principle of methodology operation used
in the research is based on a visible combination of two
objects. This is a peculiar feature of the programs of this
kind [1]. However, unlike other techniques, the “Sniper”
program [19] defines an indicator of timely response as an
exact coincidence of the target and the moving object. The
degree of deviation from the mark and the direction of the
reaction are considered.

The response speed is determined by most of the RMO
techniques, but the authors underline the importance of the
response accuracy as a criterion for a complex sensomotor
reaction of athletes [10, 13], which may point to individual
differences [1]. The necessity of sensomotor reactivity
evaluation of the athletes aged 12-13 is confirmed by N.
Makarenko et al. [4]. According to these data, there is
an increase in the attention concentration of the athletes
aged 12, which depends on the speed of perception and
processing of information. The authors believe that “under
the influence of physical activity, the nervous control
of the reliability of sensomotor reactions increases”[4].
It characterizes the training of the sensomotor system
[20]. It should be noted that the sports training of young
basketball players aged 12-13 is a stage in the formation

of tactical readiness, the basis of which is the interaction
with a number of moving objects [23]. According to the
sensomotor response accuracy, the degree of difficulty
of the athlete’s tasks can be determined [24] and the
effectiveness of motor actions can be anticipated [25].

Problems solving based on the athlete’s motor activity
is closely related to the motor response to incentives as
well as recognition of their qualities [25]. One of such
qualities is a color. In the innovative technique “Sniper”,
the stimulus (moving element) is red. It operates at a
minimum frequency perceived by the human eye and is
one of the three “main” colors in the RGB system [26], it
attracts attention quickly, stimulates the retina and brings
a clear retinal image [27]. The immovable mark color is
defined as green. It has been defined as a tranquilize color,
an additional color in the RGB system [26]. The choice of
such a combination of colors is based on the principles of
the relationship between colored energies. Red stimulates
excitation and acts as an irritant, and green suppresses
irritation [26]. The colors combination is considered to
be a strong contrast between energy and tranquility [27],
which, in our opinion, will not significantly affect the
emotional state of athletes, minimizing the monotony of
testing and guaranteeing the high results accuracy. The
human sensory input peculiarities can restrict the pass-
through function and power of information processing
[17]. In sports, the timeliness of actions depends on the
speed of information processing and spatial perception is
essential [18].

The object motion prediction, especially under
the condition of acceleration depends on the spatial
estimation accuracy [28]. Each sport is characterized by
the perception specificity expressed by the specific forms
of the visual analyzer functions [29]. It depends on the
eyes position that serves as a spatial index for the visual
image [12].

Basketball players use binocular localization of the
main objects during perception of game situations [30].
However, athletes’ visual analyzers perceive other objects
that move from the right and left sides of the player beyond
the main focus [11]. In this case, the response accuracy to
the spatial deviations of the objects will depend on the
leading eye and the stability of the visual asymmetry [31].

It is known that focusing on several moving objects
leads to a decrease in the concentration of attention that
affects the perception and the subsequent sensomotor
response [23, 32].

At the same time, it has been proved that there are two
subsystems that take part in the perception of two moving
objects, which contributes to the greater effectiveness of
information processing [33]. The asymmetry of sensor
systems is a children’s characteristic feature [34], but
under the influence of sports training, these features can
acquire signs of symmetry, as there is adaptation to the
certain type of mechanisms of spatial localization [29].

The results of our research also demonstrated
symmetry of various types of spatial vision of basketball
players aged 12-13 (the left and the right eye).

It means that during the 4-5 year-period of basketball
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playing, the role of the leading eye during the accented
monocular perception of moving objects becomes less
expressive due to the plastic nature and the lability of
the interaction of monocular systems [29]. However,
regardless of the environment perception with both
eyes, the activity of basketball players is affected by
sensory asymmetry. It is formed at an early age and
lasts for a lifetime [35]. Studies have shown that the
role of the leading eye of basketball players aged 12-13
was intensified in the process of changing of the visual
analyzer to objects moving from different directions. The
male basketball players had better perception of moving
objects from the left zone (with both the right and the left
eye), compared to binocular vision.

The female basketball players’ right sensory input
was less powerful during the perception of moving
objects from the right zone, compared to the binocular
and monocular (the left eye) perception. The response
accuracy based on the visual asymmetry can characterize
the effectiveness of the athlete’s actions [24]. That is,
the male basketball players while focusing on the main
object with both eyes during the active movement of other
objects from the left zone can increase the effectiveness of
tactical thinking. The effectiveness of tactical thinking of
the female basketball players at the moment of focusing
on the main object with both eyes and active movement of
other objects from the right zone may decrease.

Sensory asymmetry is the basis of tactical thinking
[35], the main period of its formation is between the ages
of 12 and 16 [16].

This emphasizes the importance of taking into
account visual asymmetry as a criterion of neurodynamic
peculiarity in the process of multi-year training of young
athletes [35]. In our study gender differences in the spatial
response accuracy were detected: during monocular
perception of moving objects with the left eye from the
left and with the right eye from the right. This response
is related to the field of peripheral vision horizontally.
The peripheral detection of the moving object is more
accurate, compared to the detection of the shape, which
depends on the characteristics of the visual analyzer [36].

It should be noted that the training experience expands
the athletes’ field of vision significantly. It contributes to
a more accurate perception of the object and increases
the speed of information processing [37]. With regard
to gender differences, the females’ peripheral vision is
significantly better than males’ [38]. Gender differences
of female basketball players aged 12-13 years consists
in the wider field of vision[36]. Our study shows, that
male basketball players advantages of female basketball
players are stipulated by their extensive basketball
playing experience (4-5 years vs 1,5-2 years), which
greatly affects the field of vision [39].

Probably, female basketball players’ results were
influenced not only by the speed of information processing,
but also by the reduced ability to predict the space-time
feature of the target trajectory of a moving object [23].

However, the improvement of the sensory motor
response during long training process is common for
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both female and male basketball players [20, 22]. The
vast majority of studies on a moving object response are
represented by the time characteristics of the sensomotor
reaction [1, 2], while in our research spatial parameters
are being analyzed. The reaction to a moving object is
a complex sensomotor skill, which is formed not only
due to estimation of the motion speed [13], but also due
to spatial accuracy [2]. During visual stimuli response,
the athlete performs spatial tasks and demonstrates
specific abilities in visual space-time orientation that
contributes to successful sports specialization [3, 16].
Therefore, regardless of the characteristics of the visual-
motor function, it is possible to compare the reaction
characteristics according to the exact parameters. The
sensomotor functions formation of children especially
their spatial and temporal characteristics are significantly
affected by the peculiarities of the main nervous
processes. Their role in the formation of complex
sensomotor functions of children aged 12-13 is weakened
[38]. However, the complexity of the visual-motor tasks
during the training of young athletes affects the speed of
perception and processing of information positively [4].
The authors did not analyze non-athletes’ results aged 12-
13, since there is a comparison of trained and untrained
people results that points to the advantage of the sensory-
motor response speed of people with sporting experience
and their better efficiency in the use of visual information
[21, 37]. In addition, there is information on the positive
effects of long-term physical activity on solving complex
problems for the development of sensomotor and
cognitive functions of athletes [37].

It is also important to understand that the achievement
of a high level of space-time characteristics of sensory
functions during the laying of technical and tactical
readiness foundation (ages of 11 and 16) will affect the
quality of the skills implementation in the future [30].

Moreover, the qualified athletes of the game-based
sports are characterized by short latent periods of complex
visual motor reactions [1, 7] and high response accuracy
to a moving object [2, 15]. It refers especially to highly
skilled attacking players and affects the result of the game
[7]. Analyzing the sensomotor reaction data it is important
to take into account the magnitude of the mark deviation.
Such a necessity is considered to be significant for the
team sports selection [2, 3] as well as for the purposeful
formation of athletes’ significant professional skills [29].

But the deviation rate also determines the degree
of the visual analyzer formation [1]. During binocular
perception, the visual analyzers are characterized as
mature enough to respond effectively to stimuli in a
sporting activity. However, gender differences during
binocular perception response were not detected.

The results of our research cannot be compared to
other studies, because there haven’t been any studies
concerning athletes aged 12-13 years.

According to Yongtawee & Woo, the visual and spatial
abilities of boys and girls aged 15-16 years did not differ
in stimuli response [20]. Studies concerning the adults
showed higher rates of male process information ability
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to visual stimuli [8]. But during the objects recognition
under the condition of barrier perception the response
accuracy demonstrated by females was higher [39]. The
visual input laterality, as a separate component of the
psychological organization of a person [34], determines
the peculiarities of the bioelectric activity transformation
of the cerebral cortex under the influence of the sport
activity [31].

It emphasizes the importance of studying the
sensomotor characteristics during monocular perception.
Our studies showed the male response accuracy prevalence
over female in terms of deviation from the mark during
monocular perception: perception of objects moving from
the left zone with the left eye and perception of objects
moving from the right zone with the right. We believe
that this phenomenon can be explained by the cognitive
differences in the analysis of the perception of females
and males [39]. Solving complex spatial problems, males
receive data through the sensor input. Female perception
depends on the previous knowledge used to interpret the
data [39], so they show their cognitive function better [8].
However, the time characteristics of sensomotor response
accuracy of males are higher [8]. At the same time,
males have an advantage over females in solving spatial
problems, although females are better at handling varied
tasks verbally [40]. Females’ indicators during monocular
perception may also be influenced by the switching
attention variability (it’s higher than males) [41], which
reduces the effectiveness of the perception of moving
objects. The stability of the motor reaction is one of the
criteria of the nervous processes balance [1].

According to the indicators of the deviation direction
of responses of young basketball players aged 12-
13 gender features were revealed. Males’ response
demonstrated the nerve processes balance peculiarities,
which, when perceiving the object from an inconvenient
visibility distance, transformed into excitement. Females’
nerve processes balance during binocular perception
transformed to the predominance of inhibition processes
during the perception of objects from a convenient visibility
distance. In the studies by Khalfina et al. concerning
tennis players aged 7-8 years the gender differences were
also revealed. However, the data obtained are opposite:
the excitation processes dominated among females, and
the processes of inhibition prevailed among males [42].
This confirms the importance of taking into account the
age of athletes, which depends significantly on the rate of
excitability and inhibitory processes [1].

The influence of specialization on the nervous
processes peculiarities should not be ignored [25, 29].
Predominance of excitation processes is peculiar for
the adult games-based sport athletes [10], especially
extroverts [9]. Although skilled basketball players have
excitation and inhibition processes balance [43].

Conclusion

No gender differences of basketball players aged 12-
13 in the spatial response accuracy to a moving object
during binocular perception, regardless of the direction
of objects movement were determined, that indicates the
visual analyzer maturity to visual stimuli respond during
sports activities. Compared to male basketball players
aged 12-13, females’ response accuracy during monocular
perception is more closely related to the response accuracy
during binocular visualization. However, the role of the
leading eye of young male basketball players increased
during the perception from a convenient side. This may
indicate the specific reaction during double perception of
objects in solving complex spatial problems. It is assumed
to use the reaction to a moving object data to obtain the
spatial characteristics accuracy of the games-based
sport athletes of all ages and sex, taking into account
the latent period of the visual motor reaction. The effect
of excitation and inhibition processes on the functional
state of athletes, depending on the nature of the sport
activity and the direction of the training process, taking
into account the functional asymmetry is also of great
importance.
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