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FEATURES OF THE VISUAL-MOTOR REACTION  

OF YOUNG VOLLEYBALL PLAYERS AND ITS IMPACT  

ON THE ACCURACY OF THE ATTACKING BLOW 

 
Introduction.The high speed and accuracy of the visual-motor reaction are the basis for the 

formation of the precision of volleyball players' movements. However, the visual-motor reaction of 
young volleyball players and its effect on the accuracy of an attack strike has not been studied. 

Purpose.Establishing features of the visual-motor reaction of young volleyball players with 

the direction of the periphery of the vision during the visual perception of moving objects and their 
influence on the accuracy of the attacking blow, taking into account motor asymmetry.  

Methods and material. 66 femaile volleyball players (7-16 years old) were examined. 

Technical preparedness of 22 femaile volleyball players (14-16 years old) were researched. A 
computer-based visual-response program and an impact test were used. 

Results.The dependence of the motor action on the accuracy of the reaction to the object 

moving is shown. At binocular perception, 7-9-year-old volleyball players are dominated by the 

processes of excitation both in the general hit and in the reaction to the irritants presented from the 
left and from the right sides. Volleyball players 13-16 years demonstrated the balance of nerve 

processes. Inhibition processes prevailed for athletes 10–12 years old. Proximity to balance of 

nervous processes was observed for 13–16 year olds when perceived with the left eye. The results of 
the study showed the correlation of the accuracy of the reaction with the accuracy of the attacking 

blow in the binocular and monocular perception of moving objects. 

Originality.Data on sensorimotor reactions in volleyball have been expanded. Taking into 

account the versatile perception of moving objects. 
Conclusions.Sensory prerequisites for the formation of the accuracy of an attack hit of young 

volleyball players are considered. The accuracy of the attacking blow by the right (dominant) hand 

depends on the accuracy of the reaction to the object moving from above-below with binocular 
perception. The connection of the accuracy of the reaction to a moving object from above with the 

accuracy of the attacking blow to the left area of the volleyball court increases significantly with the 

perception of the left eye. The accuracy of the reaction to the moving object from the right-left is less 
significant for the accuracy of the attacking blow by the right (the dominant) hand compared with the 

reaction to the object moving from above-below. 

Keywords. reaction to a moving object, periphery of visual perception, motor accuracy, motor 

asymmetry, excitation and inhibition of the nervous system. 
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Introduction 

The fast movements of volleyball players place high demands on vision [1]. Player 

performance depends on visual perception [1]. However, visual perception may be limited to 

rapid physical fatigue [2], different levels of perception and information processing [3, 4], 

visual asymmetry [1]. But the rapid development of the gaming situation and the need to 

control a lot of quick and short events in different parts of the sport ground is the most 

significant limitation [1]. This may affect the subsequent motor reaction [5, 6], especially on 

the precision of competitive movements [7]. The impact of attacking blow depends not only 

on the biomechanical characteristics [8], the coordination of movements [9, 10], manifestation 

of speed-strength abilities [11] at volleyball. But it depends also on the level of sensory-motor 

reactivity [3, 12] to motor action [6].  

All components, from the visual search [12, 13] to motor performance [6], are 

important. The reaction to a moving object characterizes both the balance of nerve 

processes [14, 15] and spatial precision [16]. The characteristics of the reaction to a moving 

object are determined by age [5], sex [17], qualification [6, 10], level of physical activity [5], 

spatial parameters [18]. Especially the effect manifests itself in the conditions of fatigue with 

impaired visual perception [9] and this reduces the speed of fast visual search [12]. It is 

known that attacking players have an advantage in such conditions [19]. Interdependence of 

the movement of the athlete`s eyes and body during the performance of motor functions of 

high accuracy is shown [13].  

While, the interdependence of eye and body movement, the accuracy of blocking [20] 

and passing [21] in the context of the accent visual perception, the constant of 

psychosemantic operations and psycho-sensory functions [6, 11], the data of the lateral visual 

perception taking into account the motor asymmetry in the performance of the attacking 

blow [22] is important, especially for young volleyball players.  

However, the research of the visual-motor reaction of young volleyball players with 

the direction of the periphery of the vision in the visual perception of moving objects and their 

impact on the accuracy of the attacking blow, taking into account motor asymmetry (which 

determined the purpose of our study) was not revealed. 

 

Materials & methods 

Participants 

66 femaile volleyball players (7-16 years old) were examined. Technical 

preparedness of 22 femaile volleyball players (14-16 years old) were researched. Their 

training experience is 4-5 years. Athletes are healthy, without visual impairment, at the 

time of the research. Volleyball players agreed to participate in the research. Consent to 

the use of generated data has been confirmed. The study was conducted in accordance 

with the Helsinki Declaration (adopted in Helsinki, Finland, in 1964 and revised in 

October 2000 in Edinburgh, Scotland) and approved by the Ethics Committee of the 

Cherkasy National University.  

Instruments 

Test of visual-motor reaction to a moving object 

Computer program was used [23]. Test parameters and procedure have been tested in 

previous studies [18]. 

Accuracy test for attacking blow 

The attacking blow were performed from zones 4 and 2 after transferring from the 

partner from zone 3. The participant performed 10 consecutive attacking blow by the 

dominant hand (sub-dominant hand) from zone 4, first to the right, and then 10 attacking blow 

to the left side of the opposite half of the volleyball court after being transferred from the 

partner from zone 3. 

https://context.reverso.net/перевод/английский-русский/reaction
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Statistical analysis method 

Digital material was processed with the aid of traditional methods of mathematical statistics 

using Excel. Differences were considered significant at a value of p <0.05. The statistical 

relationship between the values was established on the basis of correlation data. The linear 

correlation relationship was determined for empirical data that was measured on scales of intervals 

or ratios. Correlation relation was estimated using the correlation coefficient of Pearson rху.  

The indicators were taken into account when r> 0.3 during correlation analysis. The 

degree of dependence was determined by the intensity of linkages: moderate – 0.3≥r<0.5; 

significant – 0.5≥r<0.7. Weak intensity of linkages was r <0.3 and was not taken into account. 

 

Results 

At binocular perception, 7-9-year-old volleyball players are dominated by the 

processes of excitation both in the general hit and in the reaction to the irritants presented 

from the left and from the right sides. Volleyball players 13-16 years demonstrated the 

balance of nerve processes (Table 1). Results of the accuracy of the reaction were not the 

same for volleyball players of various ages.  

The higher accuracy of reactions at the exit of objects from the left zone of the screen 

was detected for young volleyball players 13-16 years, compared with athletes 10-12 years 

(p<0.05). Groups of volleyball players 7-9 and 13-16 years showed a high accuracy of the 

reaction at the exit of objects from the right zone of the screen, compared with athletes  

10-12 years (p<0.05). 

 Differences in the accuracy of response when leaving objects from the left and right 

zones were not found for all studied groups of young volleyball players (p>0.05). 

 

Table 1 

Comparison of the accuracy of responses to a moving object  

of young volleyball players of various ages with binocular perception (cm) 

 

 

Indicators 

Volleyball players 

7-9 years old 

(n=25) 

Volleyball players 

10-12 years old 

(n=20) 

Volleyball players 

13-16 years old  

(n=21)  

Me X ± S Me X ± S Me X ± S 

Deviation from the 

central circle (total)  
-2.56 2.78±0.43 2.43 3.02±0.59 0.16 1.44±0.42*# 

Deviation from the 

central circle at the 

exit of objects from 

the left zone 

-2.86 2.97±0.45 1.55 3.66±0.62 -0.29 2.13±0.53# 

Deviation from the 

central circle at the 

exit of objects from 

the right zone 

-1.51 2.46±0.42 2.80 3.75±0.63* 1.13 2.41±0.50# 

Note: *р<0.05 – compared with volleyball players 7-9 years #р<0.05 – compared with volleyball 
players 10-12 years. 

 

Inhibition processes prevailed for athletes 10–12 years old; proximity to balance of 

nervous processes was observed for 13–16 year olds when perceived with the left eye (Table 

2). The accuracy of the reaction to the moving object was not the same for volleyball players 

of various ages, except for the data obtained at the exit of objects from the right zone of the 

screen. Deviations from the central circle with inconvenient perception of objects by the left 

eye from the right zone were significant for all age categories of volleyball players. High 
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accuracy of reaction based on the total number of deviations and deviations when leaving 

objects from the left zone of the screen recorded for volleyball players 13-16 years (p<0.05).  

 

Table 2 

Comparison of the accuracy of responses to a moving object  

of young volleyball players of various ages with monocular perception (left eye) (cm) 

 

 

Indicators 

Volleyball players 

7-9 years old 

(n=25) 

Volleyball players 

10-12 years old 

(n=20) 

Volleyball players 

13-16 years old  

(n=21) 

Me X ± S Me X ± S Me X ± S 

Deviation from the 

central circle (total) 
-3.83 4.63±0.97 1.44 3.25±0.69 1.31 1.87±0.53*# 

Deviation from the 

central circle at the 

exit of objects from 

the left zone 

-4.41 4.16±0.94 2.19 4.11±0.61 0.81 1.80±0.41*# 

Deviation from the 

central circle at the 

exit of objects from 

the right zone 

0.05 3.91±0.88 -0.51 3.30±0.72 1.11 2.40±0.70 

Note: *р<0.05 – compared with volleyball players 7-9 years #р<0.05 – compared with volleyball 

players 10-12 years. 

 

Inhibition processes prevailed for athletes 7-9 and 13-16 years old; proximity to balance 

of nervous processes was observed for 10-12 year olds when perceived with the left eye 

(Table 3). The accuracy of the response at the exit of objects from the left zone for volleyball 

players 10-12 and 13-16 years old (p>0.05). At the same time, the lowest rates were recorded 

for athletes 7-9 years. The high accuracy of the reaction at the exit of objects from the right zone 

was for volleyball players 13-16 years, compared with 10-12-year-olds (p<0.05). However, the 

accuracy of the reaction was almost the same for 7-9 and for 13-16-year-olds (p>0.05).  

 

Table 3 

Comparison of the accuracy of responses to a moving object  

of young volleyball players of various ages with monocular perception (right eye) (cm) 

 

 

Indicators 

Volleyball players 

7-9 years old 

(n=25) 

Volleyball players 

10-12 years old 

(n=20) 

Volleyball players 

13-16 years old 

(n=21) 

Me X ± S Me X ± S Me X ± S 

Deviation from the 

central circle (total) 
1.82 5.21±0.78 0.78 2.70±0.54* 1.68 2.39±0.43* 

Deviation from the 

central circle at the 

exit of objects from 

the left zone 

2.37 5.44±0.85 -0.85 3.46±0.71* 0.42 2.71±0.53* 

Deviation from the 

central circle at the 

exit of objects from 

the right zone 

-0.27 3.72±1.00 2.40 4.79±0.58 2.82 3.21±0.53# 

Note: *р<0.05 – compared with volleyball players 7-9 years #р<0.05 – compared with volleyball 

players 10-12 years. 

 



ISSN 2076-5835. Вісник Черкаського університету. 2021 №2 

 75 

The results of the study indicated a segnificant correlation of moderate intensity of 

reaction accuracy with the accuracy of the attacking blow in the binocular perception of moving 

objects (Table 4). The accuracy of the attacking blow to the left part of the volleyball court 

depends on the accuracy of the visual-motor reaction to the moving object from above-below.  

 

Table 4 

Correlation of the accuracy of the attacking blow by the dominant hand and the accuracy  

of the visual-motor reaction in the binocular perception of moving objects (r) 

 

Accuracy of attacking 

blow 

The accuracy of the sensory-motor reaction to the moving object 

From 

above and 

below 

From  

above 

From  

below 

From  

left-

right 

From  

left 

From  

right 

To the left area of the 

volleyball court 

-0.33 -0.47 -0.22 0.26 -0.20 -0.36 

To the right area of the 

volleyball court 

0.18 -0.38 0.14 0.22 0.11 0.07 

 

The accuracy of the visual-motor reaction to an object moving from above affects the 

accuracy of the attacking blow to the left and to the right part of the volleyball court. And the 

accuracy of the visual-motor reaction to an object moving from the right affects the accuracy 

of the attacking blow to the left part of the volleyball court. 

The accuracy of the attacking blow to the left side of the volleyball court with moderate 

intensity depends on the accuracy of the visual-motor reaction to the moving object from above 

(r=-0.47) when perceived with the right eye. Relatively significant connections of moderate 

degree are established between the accuracy of the attacking blow to the right side of the 

volleyball court and the visual-motor reaction to the object moving from the below and from the 

left (r=-0.33; r=-0.37) when perceived with the left eye. A moderate degree of influence of the 

accuracy of the visual-motor reaction on the object moving from the right to the accuracy of the 

attacking blow to the left part of the volleyball court was discovered (r=-0.31).  

However, the connection of significant intensity is observed between the accuracy of the 

visual-motor reaction to the object moving from above, and the accuracy of the attacking blow to 

the left part of the volleyball court when the moving objects are perceived by the left eye (r=-0.61).  

The accuracy of the visual-motor reaction to the moving object from above-below has a 

moderate impact on the accuracy of the attacking blow to the left and to the right part of the 

volleyball court by a subdominant hand during binocular perception of moving objects (Table 5).  

 

Table 5  

Correlation of the accuracy of the attacking blow by the sub-dominant hand and the accuracy 

of the visual-motor reaction in the binocular perception of moving objects (r) 

 

Accuracy of attacking 

blow 

The accuracy of the sensory-motor reaction to the moving object 

From 

above and 

below 

From  

above 

From  

below 

From  

left-right 

From  

left 

From  

right 

To the left area of the 

volleyball court 

-0.39 -0.26 -0.43 -0.36 -0.35 -0.02 

To the right area of the 

volleyball court 

-0.30 -0.41 -0.27 0.04 0.03 0.05 

 

The accuracy of the visual-motor reaction to an object moving from above affects the 

accuracy of the attacking blow to the right part of the volleyball court. And the accuracy of 
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the visual-motor reaction to an object moving from below affects the accuracy of the 

attacking blow to the left part of the volleyball court. 

 The connection of moderate intensity is established between the accuracy of the 

attacking blow to the left part of the volleyball court and the visual-motor reaction to the 

object moving from the left-right, as well as the reaction to the object moving from the left. 

Significant connections of moderate intensity was established between the reaction to 

the object moving from above-below and the accuracy of the attacking blow by a sub-

dominant hand as to the left side (r=-0.48) as to the right side of the volleyball court (r=-0.39) 

when perceived with the left eye. A significant connection of considerable intensity is 

detected between the accuracy of the visual-motor reaction to the moving object from below 

and the accuracy of the attacking blow to the right side of the volleyball court (r=-0.55). The 

connections of moderate intensity between the accuracy of the attacking blow to the left side 

of the volleyball court and the visual-motor reaction to the object moving from the left-right 

(r=-0.40) and from the right side is also revealed (r=-0.41).  

Significant connections was established between the visual-motor reaction to the 

object moving from above-below and from above and the accuracy of the attacking blow by a 

sub-dominant hand to the right side of the volleyball court with the monocular (left eye) 

perception of moving objects (r=-0.39; r=-0.30). In this case, a significant connection is 

detected between the accuracy of the visual-motor reaction to the moving object from below 

and the accuracy of the attacking blow to the right side of the volleyball court (r=-0.55).  

 

Discussion 

An increase in the accuracy of the reaction established from 7 to 16 years. We interpret our 

data as more developed sensory anticipation for older athletes, although in the studies of Bosenko, 

Dolgier [2] and Tarovik, Korobeinikov [14], adolescence is characterized by a predominance of 

arousal processes over inhibition. This is the basis for more accurate motor responses [24]. Our 

results confirm the data Vinokurenko, Moiseenko [9] on the best possible visual perception of 

information from the outside. At the same time, such a feature manifests since 13 years. This fact is 

proved both in Vinokurenko, Moiseenko [9] and in our research. The influence of sensor systems on 

the accuracy of movements is confirmed by the data оf Rovny, Pasko [7]. In this case, the study of 

the reaction and technical preparedness of young volleyball players taking into account the sub-

dominant hand, in our opinion, makes it possible to establish sensomotor prerequisites for the 

formation of precision movements during carrying out of basic technical techniques.  

Also, the data obtained by us indicate that the technique of the main competitive motions 

is formed against the background of high accuracy of the reaction to a moving object. The 

probability of effective improvement is much higher during reaction to an object moving from 

above-below, compared with the reaction to the object moving from the left-right. In this case, the 

influence of the accuracy of the sensor-motor reaction on the accuracy of the attacking blow may 

increase in the conditions of the sensory asymmetry. We have found that the accuracy of the 

attacking blow by the right (dominant) hand depends on the accuracy of the sensory-motor 

reaction to the object moving from above for each type of perception (binocular and monocular).  

The constant training of the vertical eye movement allows you to focus on objects at 

different distances and increase the accuracy of the reaction to the ball. This is very characteristic 

for volleyball [1]. The accuracy of the attacking blow is higher to the left part of the volleyball 

court with visual information on the right and left eye. This feature is interpreted by the developed 

perceptive anticipation of the volleyball players [25], which is related to past experience.  

 

Conclusion 

The processes of excitation are characteristic for volleyball players 7-13 years old, 

which are more pronounced for 7-9-year-old athletes. A significant increase of the accuracy 
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of response when presenting stimuli from the left, as well as the perception of stimuli by the 

left eye occur at the age of 10-13 years. The accuracy of the attacking blow by the left 

(subdominant) hand depends on the accuracy of the reaction to the object moving from above-

below for volleyball players 14-16 years old.  
The accuracy of the attacking blow by the right (dominant) hand depends on the 

accuracy of the reaction to the object moving from above-below with binocular perception. 
The connection of the accuracy of the reaction to a moving object from above with the 
accuracy of the attacking blow to the left area of the volleyball court increases significantly 

with the perception of the left eye.  
The accuracy of the reaction to the moving object from the right-left is less significant 

for the accuracy of the attacking blow by the right (the dominant) hand compared with the 
reaction to the object moving from above-below.  
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