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Introduction

Agility and coordination abilities, as the most important 
qualities in the physical preparedness of athletes specialising in 
wrestling and martial arts, largely determine the effectiveness 
of the training process and participation in competitions. How-
ever, the fact that issues related to testing these qualities have 
not been adequately addressed limits the possibility to control 
the effectiveness of the training process and competitive activity 
of athletes and hinders the development of the methodology 
for training agility and coordination. It also makes it difficult 
to study the role of these qualities in success in various com-
bat sports and their relationship with the technical and tactical 
skills of the athlete as well as with other motor qualities.

The effectiveness of the training process aimed at devel-
oping agility and coordination abilities, as well as that of the 
testing of these qualities, is determined by the clarity and un-
ambiguity of the definitions of the terms “agility” and “coordi-
nation abilities” or “coordination”. Unfortunately, to date there 
is no agreement on this issue in the expert literature. Some 
experts emphasise the fundamental differences between these 
concepts, regarding agility and coordination as different motor 
qualities [1, 2], whereas others consider them as a single multi-
factor quality [3, 4].

In our work, we distinguish these concepts in accordance 
with the ideas of N. A. Bernshtein, a prominent specialist in this 
field [5], whose views have been creatively developed by many 
scholars [1, 6, 7].

Agility should be understood as the ability to perform ef-
fective motor action in unexpected and difficult situations that 

require ingenuity and appropriate motor responses [2], while 
coordination is the ability to take effective action with a complex 
dynamic and space-time structure in known, more or less learnt 
conditions, which are devoid of uncertainty and unpredictabil-
ity factors [1, 8, 9].

Different types of coordination abilities (the ability to con-
trol the dynamic and spatial-temporal parameters of move-
ments, maintaining balance and the rhythm of movement, 
orientation in place and time, synchronisation of muscle activ-
ity, etc.) determine the effectiveness of complex motor actions 
both under stereotypical conditions and in unexpected and 
unpredictable situations [7, 10]. However, the surprise factor 
imposes special requirements on mental and neuroregulatory 
mechanisms controlling movements and motor actions that are 
fundamentally different from those that occur when performing 
familiar, well-mastered movements, techniques, and motor ac-
tions [5, 11], and this gives grounds for distinguishing agility as 
an independent motor quality.

In various sports, including combat sports, a number of ex-
perts draw attention to the fact that the ability to perform co-
ordinated and efficient motor activity without an uncertainty 
factor is different from the ability shown in unexpected and 
changing situations that require agility [3, 10]. This is reflected 
in the recommendations related to the content of the training 
process. For example, S.N. Nikitin [12] notes that the develop-
ment of agility should be an important part of the content of 
the training process, especially in the initial stages of multi-year 
training. The content of the training process aimed at the devel-
opment of agility should be chosen with the understanding that 
agility is an independent multi-component ability, the central 
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part of which is the potential of the nervous system to control 
movements in unusual, probabilistic, and unexpected condi-
tions through analyser systems. Agility can be developed dur-
ing training matches between wrestlers of different styles such 
as speed-strength, playing, or tempo-based ones. The matches 
between the wrestlers of different styles can broaden the range 
of motor actions, technical, and tactical decisions, and thanks 
to their psychological impact, they can significantly affect the 
range of the expression of agility and technical mastery [12].

An important direction in the methodology of agility train-
ing in athletes specialising in combat sports is the wide use of 
various kinds of distracting factors that make difficult and com-
plicate effective motor activity in the training process and in 
competitive activities. Such factors may be of exogenous nature 
(pressure, difficult fighting style, unconventional actions of the 
opponent, specificities of judging, spectators’ behaviour, etc.) 
or endogenous nature (athlete’s emotional state, mood, toler-
ance to pain, fatigue, etc.). They significantly affect the mental 
state of the athlete, their physical abilities, and their ability to 
take efficient technical and tactical actions. Their widespread 
use in wrestlers’ training is an effective means of increasing the 
load on the athlete’s body and the use of physiological reserves 
in motor activity [13], which results in increased psycho-physi-
ological capabilities and the ability to perform adequate motor 
actions in unexpected and varied situations.

As a basis for the methodology of agility training, N.V. 
Boychenko and Yu Shan recommend the following: the use of 
complex and unconventional exercises; the need for the athlete 
to choose the best option among several possible solutions of 
the motor task; changing spatial boundaries and the way of per-
forming the exercises; increasing the complexity of the exercises 
and their integrated use; focus of attention on static-dynamic 
stability and accuracy of movements and motor actions; as well 
as changing the conditions of exercise performance and creat-
ing unusual situations [14].

To implement these recommendations, various general 
preparatory and specific preparatory exercises are used. Among 
the general preparatory exercises, the most effective are various 
types of team sports (basketball, football, and handball), includ-
ing games with different numbers of players in teams in play-
ing grounds of different sizes using balls of different sizes and 
weights; various kinds of jumping in place and in motion, with 
turns and changes in the direction of motion; acrobatic exer-
cises (rolls forward, backward, and over the shoulder, combined 
with jumps, handstands, and headstands); performing exercises 
in unusual conditions: on sand, on grass, with eyes closed, etc. 
As for the specific preparatory exercises, the following ones are 
recommended: actions in response to unexpected cues; matches 
between wrestlers of different height and weight, using various 
techniques and tactics, etc.; various kinds of relays, including 
specific motor actions; the variation of technique parameters 
when using techniques and performing motor actions [14, 15].

Particular attention is paid to improving the efficiency of the 
training process aimed at developing agility, by increasing the 
level of emotion experienced during the teaching and training 
processes, as well as by using playing and competitive methods. 
The inclusion of technical and tactical elements, movements, 
and motor actions characteristic of the combat sport into the 
training programmes makes it possible to diversify the training 
process, to stimulate the interest of the athletes, and to increase 
the level of emotion experienced during the workouts [16].

The process of developing agility can also be optimised 
by incorporating aerobic exercises adapted to a specific com-
bat sport. The effectiveness of such training can be increased 

through a pronounced dance style and beating rhythms of mu-
sical accompaniment; the use of aerobic exercises focused on 
training coordination in combination with exercises that con-
tribute to the development of speed-strength abilities, flex-
ibility, and endurance; the use of various equipment, such as 
jumping ropes, step platforms, and fit balls; the avoidance of 
monotonous loads; or the constant alternation of exercises with 
different focuses [17].

It is quite natural that the specific content of the training 
process aimed at developing agility, which is based on mate-
rial that is diverse, activates emotion, and, most importantly, 
is abundant in unexpected situations, requiring quick and ad-
equate solutions, should be reflected in the specific tests used to 
assess agility. However, an examination of the expert literature 
as well as policy and normative documents, which reflect the 
content of the training process for combat sports athletes and 
law enforcement officers who train martial arts, indicates the 
absence of such a relationship.

Our research has been devoted to the analysis of the exist-
ing system of knowledge in the field of testing agility and coor-
dination abilities, the substantiation of a general approach to 
testing these qualities, and the development of specific tests for 
assessing agility and coordination in combat sports and martial 
arts.

Material and methods

The research compares 3 different approaches to agility 
and coordination testing, including a self-developed test. The 
validity and reliability of the tests were used as the criteria of 
their objectivity. The validity of a test depends on its relevance 
to the phenomenon being assessed. To evaluate the validity of 
the current test, a substantive analysis can be used to reveal the 
identity of the processes studied during testing and of those 
characteristic of the tested phenomenon, or a statistical analy-
sis aimed at revealing a correlation between the test results and 
the corresponding phenomenon [18]. The reliability of the test 
depends on the reproducibility of the test results when testing is 
repeated. Reliability is ensured by the standardisation and con-
sistency of the test content, conditions of testing, the quality of 
the equipment used, etc. [19, 20].

The study involved 16 combat sports athletes, who had dif-
ferent competitive levels. Their ranks in the Ukrainian classifi-
cation systems ranged from the so-called second class (5th top 
class) to the international championship class (top class). The 
rating was determined on the basis of an expert survey as it was 
done in a previous study.

To identify the relationship between the athletes’ skill levels 
and test data, the athletes were ranked and rated (from 1 to 16), 
and the rating was used as an individual numerical indicator of 
their skills. The rating was determined by highly qualified ex-
perts (n = 5) taking into account the athlete’s sports class and 
title, their achievements in competitions at various levels, the 
subjective evaluation of the athletes’ technical and tactical skills 
and functional preparedness by the experts, and the effective-
ness of their competitive activity during the year preceding the 
study.

The first test was carried out according to the N.V. Makarenko 
method for evaluating the sensorimotor skills of athletes us-
ing computer programs, which have become quite widespread 
in sport [21]. We selected five indicators that are most signifi-
cant for high performance sport: simple visual-motor reaction 
(SVMR), complex visual-motor reaction (CVMR), functional 
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mobility of nervous processes (FMNP), strength of nervous 
processes (SNP), and reaction to a moving object (RMO). 

For an integrated assessment of the ability to regulate the 
dynamic, spatial, and time characteristics of movements as well 
as maintain balance and a sense of tempo and rhythm, a com-
plex (second) test was used, which included dummy throws, 
was carried out according to a strictly defined programme. The 
motor test programme was as recommended by V.F. Boyko [22] 
for the assessment of specific endurance with an appropriate 
modification. The test consisted of three parts. In the first part, 
the subject was asked to perform 10 sweeps of the dummy alter-
nating the right and the left sides with a standard dynamic and 
spatial time structure of motor actions at the maximum possi-
ble pace. The pace of the throws was reduced by one and a half 
times in the second part and by two times in the third part.

Testing was carried out after the standard 30-minute warm-
up, the specific part of which included the test elements. Man-
nequins were chosen individually so that their weight was about 
60% of the body mass of the subject. Specific speed-strength 
and coordination abilities were assessed by the time required 
to perform 10 sweeps of the dummy at the maximum possible 
pace. The ability to regulate the dynamic and kinematic charac-
teristics of the techniques was determined using the difference 
in the time required to perform the sweeps at a given pace (1.5 
and 2 times smaller than the maximum and maximum). The 
stability of motor actions was determined using the difference 
in the time of the fastest and the slowest sweeps in each part of 
the test.

The third test was self-developed and will be described in 
the article in detail. The validity of the test was evaluated by 
identifying the correlation between the rating of the athletes 
and the time required to perform the test programme. 

The following methods of mathematical statistics were 
used for processing the experimental data: descriptive statistics, 
the sampling method, and correlation analysis.

Results

An analysis of the literature which addresses the issues of 
testing agility and coordination abilities indicates that when 
it comes to testing both general (basic) agility and that which 
is specific, characteristic of different sports, various complex 
programmes of physical activity are recommended, which are 
based mainly on movements with sharp changes in the direc-
tion of movement, complex jumps, intense motor actions in a 
limited space, running combined with touching obstacles, etc. 
[23, 24, 25]. All these tests require a high level of speed-strength 
abilities, coordination of movements, as well as rational tech-
nique and speed of running, walking, and jumping.

Such tests, according to experts who recommend them [26, 
27, 28, 29], are used to test agility or to simultaneously test agility 
and speed abilities. However, in practice, they allow us to evalu-
ate not agility, but coordination, which depends on neuroregu-
latory and psychoregulatory abilities that regulate movements 
and motor actions and their relationship with technique and the 
level of development of speed and speed-strength abilities [1, 9, 
10]. This is explained by the fact that these tests are based on 
standard material, which is well understood by the subjects, and 
though it places high demands on their motor capabilities, it is 
not fraught with uncertainty and unpredictability. So, in these 
tests, there is no core component of agility, namely, the ability 
to solve the motor task in a creative way in unexpected and sud-
denly arising situations [2, 5]. 

In other cases, tests with elements of unexpectedness are 
recommended. For example, in assessments of agility in athletes 
specialising in judo [30, 31] and Greco-Roman wrestling [32], 
simple tests are recommended, which allow assessing agility 
by looking at the proportion of successful actions compared to 
their total number. The following tests are given as examples: 
ball reception from different players from different directions on 
cue; and landing accuracy in long jumping with different jump 
distances. However, there is another drawback that does not al-
low for the use of these tests due to the obvious violation of the 
validity criterion, namely, the lack of a relationship between the 
movements and motor actions used in the tests and the specific 
features of combat sports and martial arts [10, 33].

The fact that lack the problem of testing agility in combat 
sports remains largely unaddressed is, perhaps, most clearly re-
flected in the modern Russian federal standards of sports train-
ing in freestyle and Greco-Roman wrestling, judo, and taek-
wondo. There is no mention of agility in the standards, whereas 
coordination is recommended to be assessed solely using the 3 x 
10 m shuttle run test. It is clear that this test is not only extreme-
ly one-sided and fails to assess a substantial part of coordination 
abilities to be covered but it is also does not fulfil the criterion of 
validity, since its content is not related to the structure of motor 
actions characteristic of combat sports. Unfortunately, here we 
are faced with the return of a methodological error which was 
inherent in Soviet sports of the 1930s-1950s and was manifested 
in the desire to relate the tests from the ‘Ready for labour and 
defence’ battery (Gotov k trudu i oborone, GTO) to testing the 
sport-specific preparedness of athletes. It is worth mentioning 
that such an approach to testing specific physical preparedness 
has become a serious problem that has been reflected in many 
studies of recent years [34, 35].

Currently, a large number of instrumental methods are 
used to assess agility and coordination on the basis of the analy-
sis of visual-motor reactions along with the assessment of the 
speed of a simple and complex response, the speed of informa-
tion processing, attention focus, spatial perception, attention 
distribution, visual scanning, etc. For example, one of the most 
popular applications for measuring and developing agility and 
coordination abilities, Cognifit software, includes a set of eight-
een tests with different focuses, which make it possible to as-
sess the synchronisation and coordination of motor actions, the 
speed of simple and complex responses, the speed of decision 
making in the event of difficult and changing situations, infor-
mation processing speed, etc. All of the tests are based on the 
assessment of the speed and accuracy of the arrow movements 
in response to the situations appearing on the screen [36].

Such programs, which are based on the assessment of sim-
ple motor manipulations with the arrow, reflect to a certain ex-
tent the basic level of agility and coordination abilities. How-
ever, when they are applied to high performance sport, their 
capabilities are extremely limited due to the lack of sport-specif-
ic motor activity and associated with the manifestation of agility 
and coordination. In the overwhelming majority of cases, agility 
and coordination in high performance sport rely on the amount 
of specific motor memory and its organic connection with phe-
nomena such as anticipation, intuition, and automaticity [7, 11]. 
As for the existing programs for testing visual-motor capabili-
ties, they do not activate the mechanisms that are the basis for 
effective responsiveness and motor response in unexpected and 
difficult situations that require agility and coordination abilities 
[2, 25, 37].

In general, an analysis of the structure of agility and coordi-
nation along with the methodology of the testing and develop-
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ment of these qualities indicates the need to develop specific 
tests that correspond to the specific features of combat sports 
and martial arts. Coordination abilities should be tested with 
sport-specific tasks, which are organically related to the con-
tent of training and competitive activities. They can be assessed 
by examining the speed of specific motor actions, the time re-
quired for mastering technical skills and motor actions; the 
time required for the restructuring of motor activity in response 
to a changed situation; the accuracy of motor actions evaluated 
using dynamic, spatial, and temporal characteristics; the ability 
to maintain stability after a balance disturbance; the consistency 
of motor action performance in varied situations (various posi-
tions of the body, objects, functional states, etc.). As for agility, 
its testing should be based on the assessment of the effective-
ness of motor actions in difficult, unexpected, and hardly pre-
dictable situations. The rationality of the motor response, its 
correspondence to the situation that has arisen, and the speed 
of response should be assessed [7, 33, 38].

Before proceeding to the substantiation and development 
of specific tests for assessing coordination and agility in combat 
sports athletes, we considered it necessary to check the validity 
of widely advocated computer methods for studying psycho-
regulatory and sensorimotor reactions based on the assessment 
of eye-hand coordination during various manipulations with 
the mouse arrow.

Validity of computer software for ‘eye-hand’ testing of 
cognitive and psychomotor capabilities
In modern psychophysiology, computer tests have become 

widespread, replacing blank tests (‘pencil-paper’ and ‘eye-hand’ 
forms). Computer tests have made it possible to significantly 
intensify and diversify the process of testing and processing of 
the results, as well as to diminish the impact of the person con-
ducting the test. In particular, various complex tests aimed at 
studying the cognitive and psychomotor capabilities of athletes 
are quite widespread in sport. They are based on the assessment 
of the speed and accuracy of the response to the tasks appear-
ing on the computer screen with an arrow (‘eye-to-hand’). These 
tests are focused on assessing the accuracy of perception of time 
and space, the speed of simple visual-motor and audio-motor 
reactions, the speed of complex visual-motor reactions, the ac-
curacy of response to a moving object, performance with a lack 
of time or information, stability of response, etc.

We have verified the validity of tests based on the assess-
ment of eye-hand coordination for evaluating two psychomotor 
capabilities, agility and coordination, in athletes specialising in 
a sport which is particularly challenging with regard to these 
qualities, that is hand-to-hand combat. 

Table 1. Correlation coefficients between athletes’ rating and their 
psycho-physiological indicators (n = 16)

Indicator Rating SVMR, 
ms

CVMR, 
ms FMNP, s SNP, 

signal
RMO, 

ms
Rating 1.00
SVMR 0.05 1.00
CVMR −0.16 0.51* 1.00
FMNP 0.11 −0.04 0.19 1.00

SNP, signal −0.08 −0.42 −0.19 −0.46 1.00
RMO −0.53* 0.10 0.42 0.22 −0.19 1.00

Note: * – correlation coefficient is statistically significant at p < 0.05.

The results of the study have confirmed the opinion of ex-
perts according to which each of the five indicators reflects the 
specific capabilities of sensorimotor skills that are associated 
with certain sensory and motor components of the movements 
as well as their regulation, control, and adjustment. This was 
convincingly shown by the correlation coefficients between 
various indicators (Tab. 1). Only in one case was a moderate cor-
relation found between the indicators of simple and complex 
visual-motor reactions (r = 0.51, p < 0.05). In all other cases, no 
correlation was revealed.

What was also of interest with regard to the aim of our 
study was the relationships between the rating of the athletes 
and each of the five indicators. The results obtained are predict-
able but contradict the approaches and assessment results re-
ported in a large number of studies on the psychomotor skills of 
athletes which used eye-hand computer tests (see Tab. 1). Only 
in one case was there a significant correlation between the ath-
letes’ rating and their sensorimotor indicator; a moderate corre-
lation (r = −0.53, p < 0.05) was found between the athletes’ skill 
level and the time of response to a moving object, a complex 
sensorimotor reaction related to the assessment of the object 
position, the perception of its movement, and the correspond-
ing response.

However, in general, the results of our study clearly dem-
onstrate the futility of studying sensorimotor abilities of quali-
fied athletes on the basis of eye-hand or arrow-screen compu-
ter testing. This is understandable, given that in the study of 
specific sensorimotor abilities, a decisive role is played by the 
motor component, which is based on concepts such as technical 
skills, motor memory, automaticity, anticipation, etc. [2, 5, 6]. 
The omission of these components from the process of testing 
makes it absolutely meaningless when it comes to specific coor-
dination abilities and agility [38, 39, 40]; in this case, such test-
ing does not meet the validity criterion and does not ensure its 
relationship with the phenomenon being assessed [4, 18].

Testing coordination using sense of time
For the purpose of an integrated assessment of the ability to 

regulate the dynamic, spatial, and time characteristics of move-
ments as well as maintain the sense of tempo and rhythm, we 
used a complex test, which included dummy throws performed 
according to a strictly defined programme. The analysis of the 
obtained data indicates a certain validity of the indicators in-
cluded in the test programme. The time of 10 sweeps of the 
dummy at the maximum possible pace for the tested athletes 
ranged from 12.2 to 22.5 s with an average value of 17.5 s. A mod-
erate correlation (r = 0.47) was found between the athletes’ skill 
level and test time at maximum speed.

When the test programme was performed with a task to in-
crease the time of performance by 1.5 times, the errors in the 
subjective perception of time ranged from 0.47 to 17.8 s with an 
average actual time of the performance of the sweeps of 24.9 s, 
and when the performance time was increased two times, the 
variation in individual results increased as well (0.99-23.1 s), al-
though the average time required to complete the test remained 
almost the same (24.8 s). The correlation between the rating of 
the athletes and their ability to estimate time was low as the cor-
relation coefficients were 0.37 and 0.34, respectively. A number 
of elite athletes were significantly inferior in terms of these indi-
cators to less qualified athletes.

These results seem difficult to understand, given the ex-
tremely high significance of the abilities evaluated by this test 
and its specificity. The relatively low validity of the test could 
be explained by the fact that the athletes’ training programme 
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lacked exercises which require constant control of time required 
to perform motor actions, and thus the athletes were not aware 
of the relationship between the subjective perception of time 
needed to perform motor actions and its actual value. It is 
known that athletes specialising in sports such as swimming or 
running, where they have the constant opportunity to compare 
subjective sensations with actual time values, have an excep-
tionally well-developed sense of time, which is closely related to 
their skill level [41].

In the programme of each of the 20 training sessions, we 
included double testing according to the described programme, 
and the athletes were informed about the time required to per-
form each of the test parts. Repeated testing of all subjects elim-
inated the seeming contradictions. First, the variation in the 
performance time for each of the test parts was significantly re-
duced, and the average value of the error between the subjective 
perception of time and its actual values almost halved. Secondly, 
the magnitude of the correlation between the rating of the ath-
letes and their sense of time significantly increased, which is un-
derstandable given the level of technical skill and the amount of 
muscle memory of more qualified athletes [10, 42].

Integral specific tests for assessing coordination and 
agility
We subjected to experimental verification the programmes 

of three specific tests which included various special motor 
actions characteristic of hand-to-hand combat: high-speed 
movements, somersaults, falls, stops, movements in different 
directions, as well as various punches, kicks, and throws using 
a dummy.

The programme of motor actions was the same in all three 
tests and included sequential movement from the starting line 
to each of the eight test stations (punch bags and pears, maki-
wara, wrestling dummies, etc.) with the execution of a diverse 
and strictly specified programme of motor actions that ended 
with a return to the starting point. The differences between the 
tests are described below.
– The first test included sequential movement to each of the 

consecutively placed stations (from 1 to 8) with a return to 
the starting point after each station. Subjects were familia-
rised with the test programme and were able to try it.

– The second test included the same motor actions as the 
first, but the order of placement of the stations was arbitra-
rily changed (marked with numbers) and was unknown to 
the subjects. The athlete could see the numbers and form 
the order of movements only after the test started. This re-
quired agility from the subject in that part, which was asso-
ciated with the type of attention, its range, direction, and 
plasticity; concentration; the speed of simple and complex 
reactions; and operational memory [14]. The athlete had to 
perform the test by sequentially moving from the first sta-
tion to the eighth one.

– The third test was identical to the second one with regard to 
the test programme; however, movement to each of the sta-
tions could be performed in any sequence, and the only re-
quirement was the execution of the task at each of the eight 
stations. The performance of the test was considerably com-
plicated by the fact that four athletes were simultaneously 
subjected to testing and formed individual schemes for mo-
vement between the stations, thereby creating unexpected 
situations for each other. The test required not only atten-
tion, concentration, speed of response, and operational me-
mory, but also a number of coordination abilities: orienta-
tion in space and time, static-dynamic stability, ability for 

real-time adjustment of the motor programme, and spa-
ce-time anticipation [10, 39].

 
Table 2. Correlation coefficients between athletes’ rating and their 
results in specific tests (n = 16)

Specific test Rating
First 0.59*

Second 0.61*
Third 0.54*

Note: * – correlation coefficient

According to the data obtained, there was a statistically sig-
nificant correlation (p < 0.05) between the athletes’ skill level 
and the results of all three tests (Tab. 2). The highest correlation 
was found for the second test (r = 0.61), and the lowest one was 
between the athletes’ skill level and the results of the third test 
(r = 0.54), which was the most difficult with regard to determin-
ing the sequence of the execution of all eight tasks.

Figure 1. Relationships between the athlete’s rating according to skill 
level and performance time of the tests

If we analyse the individual indicators for each athlete (Fig. 
1), then there is a clear tendency for performance time to in-
crease for all three tests with a decrease in the athletes’ skill 
level. Furthermore, athletes with higher qualifications had the 
lowest difference between the performance times of the first and 
the second tests, which indicates a high level of agility associ-
ated with the type of attention, its range, direction and plastic-
ity; concentration; speed of simple and complex reactions; and 
operational memory. On average, the differences between the 
performance times were 2.7 seconds for the second and the first 
tests, 11.7 seconds for the third and the second ones, and 14.4 
seconds for the third and the first ones. 

Conclusions

Agility and coordination are the key qualities in combat 
sports and martial arts. Often, these terms are used as syno-
nyms, but agility, in contrast to coordination, involves not only 
the execution of motor actions with a complex dynamic and 
spatial-temporal structure, but must also contain elements of 
unexpectedness and requires ingenuity in complex motor situ-
ations. 

In the scientific and methodological literature, very lit-
tle attention is given to the methodology of the development 
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of these qualities. In some studies, agility or coordination are 
measured using wrong, ineffective tests which do not include 
sport-specific motor activity or lack the element of unexpected-
ness. Furthermore, computer software is often used in sports for 
testing cognitive and psychomotor abilities based on the assess-
ment of eye-hand coordination. Our study has demonstrated 
the low efficiency of such tests for agility assessment in athletes: 
for combat sports athletes, a significant correlation was found 
only between the reaction to a moving object and the level of 
athletic skill. As for the other tests, active computer users can 
show much better results than top-class athletes. 

Coordination abilities should be tested with the use of spe-
cific tasks related to an athlete’s training and competitive activ-
ity (in terms of the speed of performing motor actions; the time 
of mastering techniques; the accuracy of motor actions with 
relation to dynamic, spatial, and temporal characteristics; the 
consistency of performance, etc.). We have proposed a test for 
assessing coordination using the sense of time, which includes 
the performance of 10 throws of the dummy at a given pace: with 
a maximum speed or with a speed of 1.5 or 2 times lower than 
the maximum one. A moderate correlation (r = 0.47) was found 
between the athletes’ skill level and the time required to perform 
the test at maximum speed (on average, the test was performed 
in 17.5 s). When the speed of performance was 1.5 times slower 
than in the initial test, the error in the subjective perception 
of time varied within the range of 0.47 to 17.8 s, and when the 
speed was 2 times slower, the error was within the range of 0.99 
to 23.1 s. The correlation between the athletes’ rating and their 
ability to estimate time was low (0.37 and 0.34, respectively), 
which may be explained by the lack of exercises requiring time 
control in the training programme for combat sports athletes.

Agility testing should be based on the assessment of the ef-
fectiveness of motor actions in difficult, unexpected, and hardly 
predictable situations. We have proposed three specific tests for 
assessing agility in combat sports athletes that have a sport-spe-
cific motor structure and include the element of unexpected-
ness. The results of agility testing demonstrated a statistically 
significant correlation between performance in all three tests 
and athletes’ skill level.
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