
3   Coordination Abilities and Their Impact on Sport 
Performance

From the point of view of  resolving our problem, we shall deal with the problem of 
coordination prerequisites as one of the limiting factors in the structure of performance 
in sport games. The impact of coordination abilities on sport performance changes 
depending on the specific requirements of the sport game. Similarly, from the point of 
view of the structure of individual coordination abilities various factors contribute to 
the final performance in a diferent way.

Differentiation of individual coordination abilities has a practical meaning 
also in talent selection for sport games, since each game is characterized by certain 
coordination abilities which create an important part of structure of the sport 
performance.

Coordination abilities share factors in common with the components limiting sport 
performance in sport games, however, their exact percentage cannot be unequivocally 
stipulated. It will depend on age, sex and amount of sport preparation in the period 
in which the sport performance is assessed. Different authors have attributed various 
values to coordination abilities (Tab. 3.5 and 3.6).

Tables 3.7 and 3.8 show motor abilities from the point of view of their importance 
for individual sport games, as seen by some international experts. 

Based on the given complex model of game activity in sport games it is possible to 
state that in order to reach top mastery, completion / performance of all components 
of activity is inevitable. Current knowledge makes it very difficult to state the relative 
weighting of specific individual components of activity contributing to top performance 

Table 3.5: Share of components of motor potential on the performance in sport games  
(Mangi, Jokl & Dayton, 1987)

Components Ice-hockey Basketball Soccer Tennis Voleyball

Aerobic endurance 3 3 3 3 2

Speed abilities 3 3 3 3 3

Strength abilities 3 2 2 2 2

Anaerobic endurance 3 3 4 3 2

Flexibility 2 2 2 3 3

Coordination abilities 3 4 4 4 3

Explanations: Scale of points in assessment – 1 (min. value) through 4 (max. value).
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of a player. We assume that coordination abilities form part of a minimum three 
components of the motor activity of a player (components no. 2, 7 and 8) and play 
a very important role in the overall sport performance in sport games.For this reason, 
we shall try to create an optimum, rational model of coordination preparation in sport 
games with the focus on volleyball.

This model of sport preparation is not a stereotype template but it should serve 
coaches as a base for elaboration of specific plans of sport preparation for individual 
sport games with the focus on the development of coordination abilities in individual 
stages and cycles of sport preparation.

Table 3.6: Share of components of motor potential – conditioning as well as coordination abilities – in  
several sport games (Jonath & Krempel, 1991)

Components Soccer Handball Basketball Volleyball Tennis

Speed abilities 20 25 20 15 15

Strength abilities 15 20 25 45 15

Endurance abilities 30 15 30 10 25

Flexibility 15 15 10 15 10

General strength - 10 - - -

Coordination abilities 20 15 15 15 35

Explanations: Numeral values represent percentage of share on the factor of fitness

Table 3.7: Rate of importance of motor abilities from the point of view of sport performance in sport  
games (Nabatnikova, 1982)

Rate of importance Decisive motor abilities

Factors – Group I 4, 5, 10

Factors – Group II 1, 2, 3, 7

Factors – Group III 6, 8, 9

Explanations: 1 – speed abilities, 2 – speed-strength abilities, 3 – maximum power, 4 – explosiveness, 
5 – relative power, 6 – power endurance, 7 – special endurance, 8 – aerobic endurance, 9 –-flexibility, 
10 – coordination abilities
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3.1   Definition and Structure of Coordination Abilities

In the contemporary modern techno-society, as well as in top sport, importance of  a 
person’s prerequisites has increased, including abilities such as orientatation in space, 
differentiation of muscular perceptions and control of the rate of muscular extension, 
as well as speed of reaction to external environmental stimuli. Gross power is replaced 
by the development of manysided abilities – dynamic richness of motor coordination, 
motor intelligence, high stability and movability of functions of analysers.

Coordination abilities form an important role, which very often is a little 
appreciated part of motor prerequisites for motor activity. Měkota (2000), based 
on theoretical analysis of works of several authors (Schmid & Lee, 2011; Raczek & 
Mynarski, 1992; Waskiewicz, Juras & Raczek, 1999) determined the following model 
of hierarchical structure of the complexity of motor abilities (Fig. 3.2).

Factorial analysis considering 30 indicators of coordination abilities applied in a 
school population aged 7-18 years, which was executed by Raczek and Mynarski (1992) 
approved of five elementary, the so-called primary coordination abilities (I.). Each of 
the primary abilities, according to authors Waskiewicz, Juras and Raczek (1999), is 
then structured into sub-abilities (II.). Coordination abilities rarely exist in an isolated 
fashion and represent a mosaic of individual mutually interconnected abilities.

Generally, the term “coordinationˮ can be defined as “cooperation of central 
nervous system and skeletal muscles within some aimed movement processˮ (Holmann 
& Hettinger, 1990). The quality of coordination depends principally on processes of 
movement control and the connected nervo-muscular processes, as well as on the level 
of analysers. The term “movement coordinationˮ is accruing from the general definition 

Table 3.8: Influence of some sport games on the development of motor abilities of players 
(Derka, Gottschling & Kunz, 1995)

Motor abilities Volleyball Soccer Basketball Handball Ice-hockey Tennis

Speed XXXXX XXXX XXXXX XXXXX XXXXX XXX

Strength XXX XXX XX XXX XXX XXX

Endurance X XXX XXX XXX XXXXX XX

Coordination XXXX XXXX XXXX XXXX XXXX XXXXX

Flexibility XX XX XX XX XX XXX

Power endurance XXX XXX XXX XXXX XXXX XX

Explanations: Number of X explains size of effect on the development of motor abilities
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of the term “coordinationˮ. This is defined as “temporal, spatial and power control of 
individual movements or complex motor expressions, which are executed with regard 
to tasks and goals handed over through sensesˮ (Mechling, 1983). The term “movement 
coordinationˮ should be understood as the superior concept, which encompasses the 
whole scale of coordination abilities. Kirchem (1992) states that the terms “skillˮ and 
“agilityˮ used before, are not able to explain the complex of coordination abilities 
and to describe their structure. We deal with the problem of relationship between 
coordination abilities and motor skills (technique) in other chapter.

Fig. 3.2: Model of hierarchical structure of motor abilities by Měkota (2000)
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Hirtz (1985) defines coordination abilities as “complex, relatively independent 
prerequisites of performance regulation of movements, which are created and 
developed in motor activities based on dominant, inherited but influenceable neuro-
physiological functional mechanisms and therefore, they can be improved by means 
of a methodical trainingˮ.

Coordination abilities are defined by Zimmermann (1983) as “relatively complex 
psychophysical traits, which co-influence sport performance. They create relatively 
lasting and more or less generalized qualities of the course of orientation and 
controlling processes, which control and direct sport activityˮ. They are manifested in 
an “adequate updating of the programme of activities (regarding various conditions), 
in the tempo, kind and method of acquisition of new skills with regard to motor 
activities as well as in their applications of adequate situations but also in the degree 
of utilization and economy of condition potentialˮ (Hirtz, 1985).

According to the authors Ljach, Mynarski and Raczek (1995), coordination abilities 
are not conditioned by somatic development and thus not by the somatotype. They have 
close bonds with psychophysical traits and are closely connected with conditioning 
factors, especially speed and speed-strength. The closest relationship is reported 
between coordination abilities and somatic development in girls aged 9-13 years and 
in 8-9 and 14-year-old boys. The least dependent are conditioning factors and somatic 
growth on the level of differentiation of dynamic, spatial and power parametres of 
movements. 

Coordination abilities pose increased claims on the level of CNS and functions of 
analysers: 

Kinesthetic analyser1.  is a basic analyser for spatial, dynamic and temporal 
components of movement perception. It gives kinesthetic information on the 
processes of motor coordination and is important from the point of view of exact 
estimation of spatial, temporal and dynamic parameters of movement. The 
information comes internally rather than externally. Therefore, it is inevitable 
that the information received has been completed by other analysers. 
Tactile analyser2.  provides information on the shape and surface of objects, which 
are important for tactile activity. Also resistance of air or water are important 
information from the point of view of overall motor coordination.
Vestibular analyser3.  provides information on the position of a head and 
on the direction and acceleration of the movement in relation to the head.  
By means of an optic analyser we obtain information on one´s own movement  
acts and on the course of movment activities of other persons. Specifically in 
sports, where there is another moving subject – team-mate, opponent, goal, 
lines, ball, the movement of a player is controlled by visual information. Besides 
sharp sight, in several sports like basketball, ice-hockey peripheral sight is also 
applied, which is important from the point of view of correct motor coordination. 
Acoustic analyser has an equal distance or telereceptoric character as the optical 
analyser. It offers relevant information for the motor coordination.

4.

5.
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Coordination abilities are closely interconnected with the complex of conditioning 
abilities and form the least explored group of motor abilities. Opinions on their 
structure differ. Generally speaking “coordinationˮ in the sense of motor coordination, 
can be understood as co-operation of the CNS and the skeletal muscles in the course 
of motor activity, while we differentiate:

intramuscular coordination (cooperation of tissues and nerves inside the a) 
muscle),
intermuscular coordination (inter-cooperation of various muscles).b) 

In terms of connection with motor skills, Hirtz (1985) defines coordination prerequisites 
as “complex prerequisites for performance, which allow for learning and realization 
of motor skills and influence their expressionˮ.

Kasa and Šimonek (1999) define coordination abilities as “prerequisites of a 
man, serving for the synchronization of individual elements of movement into one 
whole upon solving the particular motor task. This integration is expressed in fair 
docility, ease and accuracy of movement, its timed realization. They condition speed 
and effectiveness of acquisition of inevitable motor habits, sport technique, thus 
facilitating reaching of high sport performancesˮ.

According to Měkota (1982), the high level of coordination abilities is manifested 
by the ability of a man to:
–      coordinate individual partial movements (of body parts) – these are the so-called 

analytic coordination abilities,
–     integrate movements into synchronized wholes – complex coordination ability,
–         adapt, i.e. accomodate, adjust and modify motor activity according to the changing 

conditions – application of the complex coordination ability at adaptation.

Among other definitions by reputable authors can be mentioned the one by Schnabel, 
Harre and Borde (1994), according to which coordination abilities belong at the level 
of personal prerequisites for the performance related to the activity. The authors 
define coordination abilities as the “class of motor abilities, which are primarily 
conditioned by the processes of motor regulation and represent a relatively persistent 
and generalized developmental quality of these processes. They are the prerequisites 
for performance, which serve for the domination of the dominantly coordination 
claimsˮ.

To date, there is no generally accepted taxonomy of coordination abilities. In the 
past, this problem was addressed mostly from the neuro-physiological viewpoint 
(mechanisms of controlling and regulation of movements were accentuated). Today, 
pedagogical issues are the centre of attention allowing for the specification of 
individual coordination abilities. 

Several experts (Hirtz, 1985; Ljach, 1988; Roth, 1982; Mynarski, Raczek, & Ljach, 
1998) factorially analysed these movement prerequisites and found that coordination 
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abilities have a relatively unified infrastructure for boys and girls aged 7-16 years. 
Rieder (1983) specified 53 various kinds of coordination abilities. Hirtz (1985) speaks 
about 80 different concepts. The majority of authors concur with the concept of Hirtz, 
who characterized 5 basic coordination abilities (kinesthetic-differentiation, space-
orientation, rhythmic, reaction abilities and balance) with a suggested hierarchical 
arrangement into a system along with the abilities of motor learning, motor control 
and motor accomodation to changeable conditions. 

Besides these five coordination abilities presented by Hirtz as basic ones, 
Schnabel (1994) complemented the structure with other two abilities – continuation 
of operations and transformation of movements. Hirtz (1985) defined individual 
coordination abilities as follows:

Reaction speed1.  – ability to react quickly withan adequate (standard or non-
standard) movement activity to a certain stimulus (acoustic, optic, tactile, 
kinesthetic) or actual change of situation (Hirtz, 1985). The impulse can also be 
a moving object (ball, team-mate, opponent). We differentiate between a simple 
and complex motor reaction. Sport games mostly entail complex motor reaction 
(reactions with options), which requires fast selection from a variety of options 
depending on which is most adequate and effective for the given situation, and 
would lead to the largest probability of success. As a rule these are non-standard 
operations which the player must synchronize with the operations of team-
mates, opponents, the motion of a ball, and in relation to position on the pitch 
or court,as well as with respect to the rules of the game. In sport games, reaction 
speed limits directly the performance of a goalkeeper.
Kinesthetic-differentiation ability2.  – ability to control movements in time, space 
and dynamics, which allows for reaching a high precision and fine harmonizing of 
individual phases as well as movement activities as a whole. It requires conscious 
and perfect harmonization of the movement with the motion conception. Among 
the specific expressions of this ability belong “sense of movementˮ, “sense of a 
ballˮ, “sense of tempoˮ (Hirtz, 1985). While a soccer player applies differentiation 
ability first of all at playing by leg or head, a basketball player, handball player, 
hockey player and volleyball player mostly does so through the movements of 
upper extremities. In sport games kinesthetic-differentiation ability allows for 
realizing an accurate pass to a certain distance (to execute a kick, throw or hit 
using a special dynamics), to perform a jump for a spike, heading in a correct time 
and on a correct spot, to carry out movements in a correct spatial and temporal 
flow.

A correct analysis of various conceptions of coordination abilities leads to their 
possible division into general coordination abilities, which are a prerequisite for 
any movement activity, and special coordination abilities, which decide on the 
quality of performance in individual kinds of sport activity and are specific for them. 
For example, in tennis the following specific abilities are the key ones: ball control, 
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estimation of a distance and the so-called timing of the movement of a player with 
the flying ball, in compliance with the rules of the game; for ice-hockey it is a special 
dynamic balance while skating, the so-called “sense of a slideˮ, then the ability of 
power slicing (kinesthetic-differentiation ability of upper extremities) while passing 
or shooting; there are also many other examples from different sport games. The 
concept of special coordination abilities emerges from the effort to derive concrete 
methodical and practical training instructions for sport practice, for which general 
coordination abilities are rather theoretical and abstract.

In relation to kinesthetic-differentiation abilities we have to mention the term 
eye–hand coordination which means the coordinated control of eye movement with 
hand movement, and the processing of visual input to guide reaching and grasping 
along with the use of proprioception of the hands to guide the eyes. If you don‘t have 
eye-hand coordination, you will see the ball but not hit it. It might hit your head if you 
are not careful!

If you want to learn how to improve eye-hand coordination, you are tuning a fine 
motor skill that develops shortly after birth. It is an important task regardless of your 
age. Children are taught how to improve eye-hand coordination as early as 4 months 
old through exploring of toys and games. Practicing this skill not only helps with 
daily activities or with a specific sport but it can also help delay the aging process 
(Bekkering & Sailer, 2002).

Vision is the process of understanding what is seen by the eyes. It involves more 
than simple visual acuity (ability to distinguish fine details). Vision also involves 
fixation and eye movement abilities, accommodation (focusing), convergence (eye 
aiming), binocularity (eye teaming), and the control of hand-eye coordination. Most 
hand movements (including volleyball skills) require visual input to be carried out 
effectively. Vision is developed in conjunction with fine motor skills between four and 
14 months of age, when infants explore their world and develop hand-eye coordination 
Fine motor skills are involved in the control of small muscle movements, such as when 
an infant starts to use fingers with a purpose and in coordination with the eyes. 

Space–orientation ability1.  – ability to learn fast and adequately change 
the position and movements of the body in space in relation to the external 
environment (court lines, team-mates, opponent, ball, goal) (Hirtz, 1985). This 
allows the player to accurately orientate in any game situation and coordinate 
movements in compliance with the real movement task. It depends to a great 
degree on the quality of vestibular apparatus. Research show that implementation 
of exercises which load the vestibular system, in the preparation of volleball 
players, increased effectiveness of defence play and markedly decreased the 
percentage of errors upon net plays.
Rhythmic ability2.  – ability to grasp and simulate temporal and dynamic 
segmentation of the course of movement (Hirtz, 1985). We speak mostly about 
accomodation of the movement to the given (external) rhythm or finding an 
optimum and effective internal rhythm, allowing for reaching higher effectiveness 
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of motor activity. Included in this also is the ability to accomodate to the motor 
rhythm of other players, team, to change the rhythm of playing, to enforce one´s 
own rhythm to the opponent. This ability plays a very important task for example 
in volleyball at effectively managing the run-up for spiking, or in basketball, at 
mastering the lay-up.
Balance ability3.  – the ability of an individual to maintain or restore balance of the 
body in situations in response to fast and unexpected alterations in body position 
(Hirtz, 1985). It plays an important role especially in ice-hockey. It depends on the 
size of the weight bearing surface, position of the body’scentre of gravity, state of 
vestibular system and the CNS. For the keeping of balance information coming 
from the vestibular system have an extreme importance. We differentiate static 
and dynamic balance (a significant requirement in sport games).
Ability to redesign the motor programme. 4. This ability allows for adjusting 
or rebuilding the original programme of operations during the performance 
(shooting at a goal, dribbling) based on perceived or expected changes to a 
situation, or to replace it by an adequate activity and to realize it (Schnabel & 
Thiess, 1993). Corrections can be carried out based on the change of situation 
and can be expected or unexpected, induced by the action of the opponent or 
team-mate (fighting for a rebound puck, getting loose from the opponent for 
a teammate). Changes of situation lead most frequently to the change of one 
parameter of movement. Ability to rebuild occurs, for example, in all operations 
and following interception actions between a defence and an offence players.
Ability to bind phases of movement 5. – ensures spatial, temporal and dynamic 
accuracy of movments of parts of the body, within the movement of the whole 
body aimed at a certain movement goal while contacting a ball and the opponent 
(Schnabel & Thiess, 1993). It is manifested in an effective bonding of simple 
movement phases, or game activities into a complex sport activity, in partial 
movements executed either consecutively or simultaneously, uninterrupted but 
targeted, fluently and interconnectedly. This motor ability can be utilized in 
volleyball (run-up and spike), handball (ball dribbling – shooting), soccer and 
basketball (ball handling and shooting), tennis (return and approach to the net).

All individual coordination abilities are applied in motor activity of sport games in 
a complex, utilization of conditioned potential and the overall sport performance of 
a player depends on them.

In many sports games (Bloomfield, Polman, O´Donoghue & McNaughton, 2007; 
Gabbett, Kelly & Sheppard, 2008; Little & Williams, 2005), top athletes should acquire 
a high level of agility. Agility is thus a complex set of independent skills that converge 
for the athlete to respond to an external stimulus with a rapid deceleration, change of 
direction, and re-acceleration (Sheppard & Young, 2006; Young, James & Montgomery, 
2002). These experts suggest that agility is affected by the athlete´s perceptual 
and decision-making ability and his ability to quickly change the direction. Some 
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literature uses the term quickness synonymously with agility or change-of-direction 
speed (Moreno, 1995; Sheppard & Young, 2006). However, Sheppard and Young (2006) 
suggested that the definition of quickness does not consider deceleration or a change 
of direction and that quickness in and of itself contributes to agility. The literature 
indicates that agility must consider not only speed but also the ability to decelerate, 
change direction, and reaccelerate in response to stimuli. 

Although it appears that perceptual decision-making factors can affect 
competition agility, there is a paucity of scientific data on this relationship. Šimonek 
(2013a; 2013b) published some results of the research into agility development in 
soccer, but this is just one of the multiple studies that should be carried out in order 
to specify the components of the complex ability in sport – agility. 

3.2 Relationship Between Coordination Abilities and Motor Skills

In the sphere of technique (technical and tactical skills) exist rather deep reserves. 
Reaching the top level of sport mastery, i.e. successful utilization of technical means 
in a match, is a long-term and complicated process. Initial mastering of special motor 
skills as well as their improvement, acquisition of all special technical elements 
and their effective utilization in a match, requires a long-term training using various 
means and methods. 

The process of training in sport games is particularly complicated. Besides such 
factors as conditioning and psychological maturity, technique, including coordination 
abilities, plays an important role. Blume and Hobusch (1982) differentiate two aspects 
of technique:
–     motor skills,
–     coordination abilities.

Improvement of motor skills belongs among the basic tasks of the year-long training 
process, in spite of the fact that it has not been solved at an optimum level. Several 
authors (Blume & Hobusch, 1982; Dobrý, 1982; Raczek, 1990; Kasa & Šimonek, 1991; 
Diaczuk, 1994) agree on the fact that there is a close relationship between coordination 
abilities and motor skills but that these should be differentiated. Měkota (1982) 
considers abilities as “more general, elementary, partially genetically conditioned 
internal prerequisites of a successful motor activityˮ, while “skills represent dispositions 
acquired through learning and practicing based on the particular abilitiesˮ. 

The function of motor skills in physical education and sport is important from the 
point of view of those activities which are conditioned by coordination abilities. It is 
also when it is not effective that certain operations were automated, since they need 
a permanent change, accomodation and complexity. Motor skills are meaningful for 
those operations, which are of a creative character, such as activities of players in 
sport games. 
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Skills in sport games allow us to adequately adapt to the changing new conditions 
(change of the playing surface, colour and weight of the ball). Abilities express what 
level of motor performance can an athlete reach, how fast he or she can acquire the 
motor activity and how it will be improved. Abilities function and are expressed in 
a close connection with the acquired experiences in the performance sphere – skills.

Etzold (1973) attributed the concepts “gross and fine coordinationˮ to the ones 
of “skillˮ and “techniqueˮ. He assumes that “sport skill shows us to what degree the 
technique is acquired or mastered. The degree of “preparedness“ of sport technique 
is realized in motor learning in three stages. Sport skill (and also technique) can be 
developed in three stages and is marked as gross, fine and extra fine coordination 
(variably dispositional) ˮ . Both skills acquisition and technique improvement underlie 
the laws of motor learning processes.

Rostock (1982) in his work on improvement of motor skills says that “First 
phase of motor learning results in gross coordination, which is gradually refined to 
a fine coordinated movement in the phase of strengthening and stabilization of the 
movement habitˮ. Along with the improving quality of the course of movement the 
relationship between motor abilities and sport skills will become more and more 
close and thus also the qualitative level of both factors of performance – technique/
coordination and condition(fitness), which is important mostly from the point of view 
of the development of coordination abilities in sport games.

Sport skills also relate to the acquisition and improvement of sport technique. 
Skills represent “readiness acquired through learning to solve correctly, quickly 
and economically a certain task, i.e. effectively execute a certain activity“ (Choutka 
& Dovalil, 1991). If we consider that abilities are expressed through skills in motor 
performances, so the principle that abilities can be developed most favourably within 
the habits and skills, in which they are realized, must be truthful.

Insofar as it is not necessary to reach perfect and permanent acquisition of 
technique of motor activity, skills are only transitional stages of a motor habit. In sport 
games, where motor skills have a great meaning from the point of view of creative 
mastering of continuously changing game conditions, learning of movements is 
terminated by motor skills without the transition into the habits, as motor activity is 
conditioned by coordination abilities.

Raczek´s (1990) research provides evidence that the “level of coordination 
abilities is conditioned by the ability to learn new motor skillsˮ. In his experiments he 
found close relationships between the level of kinesthetic-differentiation ability and 
technique of the backhand stroke and between rhythmic ability and serve accuracy 
in tennis. Participants with a higher level of coordination abilities acquired new 
movement activities more quickly and accurately. Similar results were also found by 
Raczek in volleyball, where the closest relationships were found between the level 
of kinesthetic-differentiation ability and passing (setting), reaction speed, space-
orientation abilities and defense play.   
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Current research studies focused on the structure of sport performance of a player 
are aimed at discovering the quantitative and qualitative characteristics of external 
manifestations of a player during a match; exploring the psychological processes 
of players; and attempting to empirically outline the structure of sport performance 
while specifying the relative contribution of individual factors creating it. According 
to Dobrý (1982) the complex available structure of a player´s performance is formed 
by:

senso-motor skills ensuring realization of a certain game activity,1. 
coordination and speed motor abilities, conditioned by the level of movement 2. 
control and forming an inseparable whole together with senso-motor skills,
motor abilities conditioned first of all by the level of particular energy-producing 3. 
systems,
intellectual skills, conditioned first of all by the knowledge,4. 
social-interactive skills flowing into effective activity of a player as a part of a sport 5. 
team,
somatic characteristics,6. 
psychological characteristics.7. 

Understanding of the relationship between coordination abilities and motor skills 
allows us to disclose causes of a player´s failing, which are always manifested in an 
untrue and unsuitable form of motor expression. Dobrý (1982) can see the reasons for 
a player´s failing in connection with coordination abilities in:

insufficiently fine differentiation of individual partial movements,1. 
unsuitable muscle relaxing,2. 
inaccurate differentiation of power, temporal and spatial perceptions in the 3. 
movement course of game activity of an individual,
change of the position and movement of the body within the area of the playing 4. 
field at various temporal demands,
insufficient motor orientation in space connected with the perception of temporal 5. 
parameters of movement and its changes,
organization of partial movements upon contacting ball and the opponent,6. 
control of motor realization and its correction in conditions of an expected or 7. 
unexpected change.

Relations between individual sensori-motor skills, relations between individual motor 
abilities and relations between sensori-motor skills and motor abilities, however, 
mostly coordination abilities can be considered as substantial parameters of sport 
performance of a player. We consider the relationship between sensori-motor skills 
and coordination abilities as the basic and necessary one. These relationships can be 
interpreted in the following way:

sensori-motor skills are manifested only by means of motor abilities,1. 
motor abilities are manifested only by means of sensori-motor skills,2. 
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the level of coordination abilities determines the degree of utilization of 3. 
conditioning potential,
stabilization of the player´s performance depends on the level of coordination 4. 
abilities and their interconnection.

Accordingto the research of Diaczuk (1994) the level of coordination abilities has an 
influence on technique in all stages of sport training, while the highest relationship 
was found between kinesthetic-differentiation ability and technique, as well 
as space-orientation ability, reaction speed and technique of junior handball 
players.

In sport practice we often meet the fact that players are well prepared as to 
conditioning; they can dash fast with the ball, can jump high, they are sufficiently 
powerful, but in spite of that the given conditioning prerequisites cannot successfully 
utilize and transform them into a high rate of success in a game. Results are then not 
economical in terms of their effort and time spent during sport preparation. There 
are topical questions to be answered such as: where to find the causes for the given 
failures and how to adjust and tailor the process of long-term preparation in sport 
games so that our athletes were also “sport virtuososˮ, “acrobats and jugglersˮ and 
“enchantersˮ, who are able to amuse spectators. Answers to these questions are not 
so simple, however, we assume that our research suggests that if we shift the core 
of physical preparation more to coordination and technical side of conditioning and 
teach players motor skills under a certain “conditioning loadˮ from the initial phases 
of sport preparation and not separately and without movement, they shall manage 
to control the ball at full speed, with mastery so that they are able to technically 
and physically overcome the opponent. Development of coordination abilities in 
compliance with the acquisition and improvement of motor skills and conditioning 
improvement will bring its “fruitsˮ – goals and points and will contribute to the 
cultural experience of spectators.

3.3   Possibilities for the Development of Coordination Abilities

Coordination abilities show genetic determination and are relatively stable, internal 
prerequisites for the movement which can be developed by training. The largest 
increases can be recorded if we make use of the particular sensitive periods of their 
development. In these periods an increased sensitivity of the child to the influence of 
external stimuli is expected. The stimuli should be permanently created in order to 
facilitate the development of children. Hirtz (1985), based on his research of more than 
1,300 participants, specified the following sensitive periods for the development 
of individual coordination abilities: 
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Kinesthetic-differentiation ability:  6-9 years 
Rhythmic ability:    8-11 years 
Reaction speed:    8-11 years 
Balance ability:    8-12 years 
Space-orientation ability:  9-14 years. 

In the practice of sport games we often meet with several results of experimental 
observations of the development of coordination abilities in the school physical 
education and sport (Hirtz, 1985; Ljach, 1990; Šimonek, 1993, 1994, 1995, 1997, 1998; 
Šimonek et al., 2000) as well as in the sport training (Zimmermann & Nicklisch, 1981; 
Rostock, 1982; Zaťková, 1993; Diaczuk, 1994 – in handball; Schneider 1992; Melišová, 
1996; Zháněl, 1999 – in tennis; Čechov, 1979; Brandt 1985; Raczek, 1990; Szczepanik, 
1993 – in volleyball; Bora, 1996 – in track and field).

Results of experiments suggest that:
coordination exercises positively effected the level of coordination abilities,	
tempo of motor learning in examined individuals has increased.	

The level of technique and individual game performance has improved:
in girls on average by 11% (passes: 16.2%, reception: 13%, spike: 9%); in boys on 	
average by 16% (shot accuracy: 19.5%, pass accuracy: 13%). 

Results of individual observation of girls suggest that the rapid somatic changes at the 
beginning of puberty have an effect on the level of coordination abilities (Fig. 3.3).
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Fig. 3.3: Comparison of changes of the level of space-orientation ability in two girls 
(Jane and Cathy) of the experimental group (Šimonek, 1998)
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For example, 12-year-old Cathy (in Slovak Katka) experienced a 9cm growth spurt 
during the last year, as a result of which the first period of specialized coordination 
preparation did not bring increases in the level of coordination abilities. Moreover, 
the growth spurt resulted in a lower level of motor skills. On the other hand, in the 11-
year-old Jane (In Slovak Janka), who had not shown any signs of puberty beginning, 
had markedly improved in the coordination tests already in the first period.

It is evident that negative influences of biological factors (growth spurt, hormonal 
changes) should be compensated for by stressing social factors – in the form of 
supplementary sport activities or specially planned training, in compliance with the 
psychological requirements of an individual.

3.4   Methodology of Development of Coordination Abilities

The development of coordination abilities regarding future sport performance is aimed 
at acquisition of new, many-sided motor skills and their components. In order to reach 
this goal, various training methods and means are used in the training process. With 
regard to coordination abilities these can be devided into general and special ones:

General training methods and means serve for the improvement of the elementary 
level of coordination prerequisites. How much and with what effectiveness they can 
contribute to the improvement of the overall coordination, depends on the level of 
their development (Blume & Hobusch, 1982). The used training methods and means 
must correspond to the overall level of development of the athlete.

Special methods and means are directly connected with motor activities within 
sport competitions; their task is to improve sport specific coordination abilities (so-
called sub-abilities) along with the cooperating analysers important for the given 
sport. Special training methods and means already require a high level of development 
of abilities and skills, and if they have to have the required effect, they should be 
acquired already in a more perfect and finer form (Weineck, 1980).

General and special methods are sometimes used in parallel in sport training. 
From the point of view of the required goal, coaches should know that the methods 
have special effects and should be applied accordingly. For successful acquisition of 
new sport skills principal importance is given to movement visualization, the creation 
of which precedes the process of learning itself. Depending on age, intellectual 
preparedness and obtained level of development of coordination abilities, two 
partial methods have been verified as crucial for the acquisition of a new movement 
visualization:
–     method of optical information, which is specially suitable for beginning athletes,
–     method of verbal information, which serves for the specification and clarification 

of the movement course. This method is used before, during and after the 
performance of the motor activity, while fulfilling the function of feedback.
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3.4.1   Methods and Organization of the Development of Coordination Abilities

The following methodical principles of the development of coordination abilities can 
be recommended for the training practice: 
–  variation of the starting position (starting from various body positions like 
 kneeling, laying on the back/front, sitting),
–     variation of the course of performance of the movement (mirror exercises),
–     variation of the movement dynamics (faster and slower movements in facilitated 

and hindered conditions, under a load, with a different weight),
–    variation of spatial structure of the movement (decreasing the size of the field, 

obstacles of a different height and in different distances),
–    variation of external conditions (playing on various surfaces, sand, clay, grass, 

changed dimensions of the field, playing in a windy and sunny conditions),
–  variation of the information reception (hindered optical, tactile, acoustic or 

kinesthetic information (playing with dark goggles, with gloves, ball reception 
after the 180 degree turn, reception of a ball in volleyball with a masked net),

–     combination of various game activities accompanied by an additional task,
–   exercises under time pressure and under stressful conditions (balancing beam 

standing overhand passes – increased risk),
–     gradual increase in complexity of exercises,
–     newness, uncommonness, coordination difficulty of exercises,
–     variegated repertory of exercises,
–     smaller number of series and repetitions,
–     sufficient interval of rest,
–      implementation of coordination exercises into the preparatory part of the training 

session, after the warm-up, and also in the first part of the main part of the 
session.

Coordination abilities development methods:
–     playlike and competitive,
–     repetitive,
–     variable exercises,
–     under simulated conditions (anxiety, time deficit, fatique).

Forms of organization of exercises:
–     frontal exercises and streamlike form,
–     group exercises (in pairs, triplets, teams),
–       exercises on posts (at least one or two posts should be devoted to the development 

of coordination abilities),
–    supplementary exercises (increases the difficulty of performing the exercise as 
 well as its effectiveness).
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3.4.2   Methodical Hints for the Development of General and Special Coordination  
             Abilities

From the point of view of long-term sport preparation, the aim is to create a base for 
complex motor activity athigher levels, i.e. accurate, errorlesss motor action. Key 
components of this process are coordination, condition, motivation, emotion, power, 
cognition. According to Kohoutek et al. (2005), relations between these components 
can be expressed as follows: high level of coordination towards condition inevitable 
for the sport technique with the utilization of control and motivating function of the 
intellect and  stimulating-emotional effect. In the centre of the process of development 
of coordination abilities are motor skills. On the one hand, these are the goals of the 
training (didactic) process, and on the other, they serve as the means of development. 
The means can be divided into general and special ones.
General means of development of coordination abilities (Weineck, 1980):

Movement and sport games1.  ensure complexity of the structure of conditions 
and allow for a controlled focusing on certain components of development (e.g. 
development of some analysers), thus avoiding certain special problematic 
situations (e.g., modified rules of the game). When acquiring new combinations 
and partial components of movement structures there comes to the synthesis 
of movement acts and their combinations, which, moreover, is done in difficult 
conditions (opponent, time stress, more difficult rules). 
Martial arts 2. develop not only condition but also coordination abilities, in mutual 
interactions such as opponents´ ́contacts. Factors such as  reaction speed, decision 
making and problem solving are also important. There comes to the development 
of analysers, mostly kinesthetic, tactile and optic analysers are improving their 
function.
Gymnastics and trampolining3.  allow for excellent proportioning of the degree of 
difficulty of partial components of the movement structures, or their combinations. 
Didactic training effect refers mainly to statokinetic (positional) analyser.

Special means for the development of coordination abilities have their 
foundations in the particular sport event. On the assumption that the movement 
requires high precision of control and we speak about fine movement correction or 
partial rebuilding of the movement structure, it is necessary to use such exercises, 
which shall satisfy just this requirement. It is important that coordination abilities and 
also analysers, which are responsible for the development of the overall coordination, 
specific for volleyball, were developed to the required level.


