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ABSTRACT 

The aim of the present study is to determine the relationship between the simple motor response and the 

reaction that occurs when solving a complex motor task. Three groups of 20 experienced persons were 

studied, respectively, from the gymnastics, judo and football disciplines. The sport reaction was 

determined by a standard light source test. Using the video computing methodology and the dynamo 

platform, the time interval Δt1 for the start of the motor action and the time interval Δt2 for the overall 

realization were determined. A random number generator is used to vary the time interval between the 

light signals. Stabilization of the mean score at all surveyed individuals was observed at the latest after 

the seventh trial. From the results of the variation analysis of the three groups of experienced people, the 

group of judokas, followed by the football players and the gymnasts, stands out with the best 

achievements. The character of a sport discipline develops in a specific way the speed of the motor 

response. Standard results could be used to determine the level of some aspects of the  sport-technical 

mastery through biomechanical criteria for realization efficiency. 
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INTRODUCTION 

Sports science distinguishes several relatively 

independent manifestations of the concept of 

speed in motion. In a number of sporting 

disciplines, especially in combats, the speed of 

motor reaction is essential for the end result. 

(1-3),  In laboratory conditions, simple and 

complex response rates are usually 

investigated, which are largely determined by 

the conductivity and reactivity of the 

neuromuscular processes. Another meaning 

has the concept of motor response, when 

solving tasks with more or less complex 

muscular synergy is involved. Consequently, 

the motor response in a particular sport 

discipline depends directly on the motion 

control parameters. (4-7). Here we can 

distinguish reactions with varying degrees of 

complexity of the motor component depending  
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on the number and nature of the participating 

muscle groups. (8, 9) For that reason, it is 

appropriate to distinguish the types of actions 

according to their character - local, regional 

and global. 
 

The main objective of this study is to 

determine the relationship between the simple 

motor response and the reaction that occurs 

when solving a complex motor task. 
 

METHODS 

Three groups of 20 experienced persons were 

studied, respectively, from the gymnastics, 

judo and football disciplines. The sport 

response was determined by a standard light 

source test. Since the results in this case also 

depend on random parameters, the test was 

repeated several times to stabilize the mean 

values. 
 

For a comparative analysis of the groups, a 

motion test was carried out to maximally move 

the common center of gravity (respectively, the 

supporting area) 30 cm to the left or to the 

right, depending on the direction indicated by 
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the light source. Using the video computing 

methodology and the dynamographic platform, 

the time interval Δt1 for the start of the motor 

action and the time interval Δt2 for the overall 

realization were determined. 
 

RESULTS AND ANALYSIS 

Since the quantification of motor reaction 

speed depends on a number of randomities and 

conditions which are uncontrollable by the 

experimenter, it was necessary to determine in 

advance the number of the measurements 

required to ensure the accuracy of the 

assessment. Figure 1 shows the data from a 

similar experiment. A random number 

generator is used to vary the time interval 

between the light signals. In all surveyed 

persons, stabilization of the mean score was 

observed at the latest after the seventh trial. 

Therefore, for the subsequent analysis, we 

adopted for individual evaluations the average 

response rates obtained after ten attempts. 

 

Figure 1. Speed of motor reaction 

 

Table 1 presents the results of the variation 

analysis of the three groups of surveyed 

persons from the simple and complex light 

stimulus tests. In both cases, the group of 

judokas, followed by footballers and gymnasts, 

stands out with the best achievements. 
          

           Table 1. Results of the variation analysis of the three groups 

Characteristics 

Group 
Δt1 S V % Δt1 S  V % 

Gymnastics 224 16 7,143 316 22 6,962 

Judo 201 8 3,98 286 12 4,196 

Football 210 24 11,43 324 38 11,73 

 

Table 2 presents the data from the simple and 

complex motion response experiments in the 

global shift of the CCG. Here the picture 

changes and there is no statistically significant 

difference between the groups of the football 

players and the judokas.  What proved to be  

interesting is the revelation of a possible 

dependence between the four tests performed - 

a standard simple and complex light source 

reaction and a simple and complex response to 

a global shift of the common center of gravity. 

 

            Table 2.   Simple and complex motion response experiments in the global shift of the CCG.                                                          

Characteristics 

Group 
Δt1 S V % Δt1 S V % 

Gymnastics 466 52 11,16 516 68 13,18 

Judo 419 21 5,012 474 34 7,173 

Football 422 38 9,005 459 41 8,932 
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Table 3 presents the results of the correlation 

analysis performed on the groups of football 

players and gymnasts.  Weaker correlation 

relationships for the group of gymnasts are to 

be noticed. On the other hand, it cannot be 

claimed that there are statistically significant 

values for the football players too. The Judokas 

Group demonstrated intermediate values in this 

respect, with the correlation values obtained 

between the four tests not exceeding r = 0.54. 

The interpretation of this fact can be developed 

in two directions – the tests measure different 

parameters of the motor response or sport-

technical skills within the groups is at a low 

level, which hides the objectively existing 

relationships. The latter refers primarily to the 

tests involving more complex intramuscular 

coordination (Test 3 and 4). The relatively low 

correlation between Test 1 and 2 clearly 

demonstrates an objective difference between 

the assessed response characteristics. 

 

    Table 3.  Correlation analysis performed on the groups of football players and gymnasts.                                 

№ 1 2 3 4   

1 1 0,68 0,56 0,48 

F
o

o
tb

al
l 

2 0,48 1 0,48 0,42 

3 0,41 0,33 1 0,56 

4 0,32 0,38 0,33 1 

  Gymnastics   

 

CONCLUSIONS 

From the results obtained and their analysis, 

some important conclusions and 

recommendations could be made. 

1. The character of a sport discipline develops 

in a specific way the speed of the motor 

response. Hence, the learning process 

should seek methods and means for its 

purposeful refinement, and not to rely 

solely on developing it indirectly through 

the specifics of motor tasks. 

2. The absence of the expected strong 

correlation relationships between different 

tests to assess the rapidity of the response 

indicates the need for developing 

performance-specific tests for quantitative 

assessment. 

3. Standard results for a simple and a complex 

response could be successfully used to 

determine the level of some aspects in 

sport-technical skills through the 

biomechanical criteria for realization 

efficiency. 
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