Chapter X
CO-ORDINATIVE ABILITIES

}mnuan ol phy.s‘u‘ni
But since oNY
u»-m'tlin.llivu
and Sehnabel

i feed as com
In the past, hive motor abilities were [LLHHI"II.“(.\I as ¢ o0
[lexibility and ;1:,;|I|!y.

titness.  These were strength, endurance, speed,
|'L'}‘i|.lt'l.'t| by the term

and a halt decade the term agility has been gradually |

A . o ) ) 9 ey (415 M oed i
abilities (Martin 1979, Matweyew 1981, Hirtz g5, Harre 1986, Meine
1087). The reasons tor this replacement are L'Xl"ll;liﬂl'tl below:

5 . e finiti rility.
. There was no agreement regarding the nature and definition of agiiily
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Though the term agility was used bul it was explained as a complex of
several coordinative abilities (Zaciorskij 1971, Hirtz 1973, Mattausch
1973, Meinel and Schnabel 1976). Different experts explaincd ;1gi1ity to
be composed ol a different number of coordinative abilities.

3. Because of lack of unanimity about the nature and definition of agility,
it was difficult to adopt a uniform methodology to explore and study
agility. It lead to considerable confusion and chaos. ’

4. It was difficult to provide a systematic and logical basis for the

improvement of agility as it was not possible to clearly determine its
nature and component factors. '

It was increasingly felt that if the concept of agility c: s At
replaced by the concept of co-ordinative abilities, it}will beknm{e szl]e:t(iﬁ‘ilhm;ded ?fnd
and will help in clearing the confusion. Blume (1978) in his path b and practical
suggested that in place of agility there should be seven co-ordinative abl'rtt':(":l.qn,g. cifort
important in sports, This will help in formulating the guidelines for i | m‘s e
each co-ordinative abililty separately and will also help in better ;Jnd 1me\fcment of
role of co-ordinative factor in sports. erstanding of the

~ Thetheory of co-ordinative abilities is still in a stage of infan,

is rapidly increasing acceptance of the term co-ordinative abilit‘ncy. rhough there
agreement regarding the number af co-ordinative abilities im onles yet there is no
methodology of improving different co-ordinative abililties is l:ls ant for sports, The
full detail. But in the near future it is expected that a clear ;ut : ?;:; not available jp,

methods for improving each and every co-ordinative ability will bé’:‘ ‘;f means and
. . ~ €Volved,
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Nature and Definition of Co-ordinative abilities
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1 The motor co-ordination processes form the basis of co-ordinative
abilities.  Hence co-ordinative abilities belone to the performance
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2 As the control and Regulation processes of motor co-ordination can
only be intluenced through the process of atterence and reatterence
(i.e. feed back). therclore, the vanious sense organs involved in motor
co-ordination are the necessary  biological prerequisities tor the
improvement and perfection ol ¢o ordinative abilities. The tunctional

capacil_\' of these sense organs determines the level of co-ordinative

abilities to a great extent
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hand are essential for the improvement ol co-ordinative abilities.
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CO-ORDINATIVE  ABILITIES 165

movement are expressions of motor co-ordination and hence highly
dependent on co-ordinative abilities. In technical sports beautiful and
graceful movements are a product of well developed technical skills
and co-ordinative abilities,

\7\, The speed of learning of skill and its stability is directly dependent on
the level of various co-ordinative abilities. Motor learning ability is a
product of co-ordinative abililties. In all sports lesser or greater
number of motor skills have to be learnt. -Besides, the sportsmen are
alsorequired tolearn the exercises needed for training and forrecovery,
relaxation etc. Well developed co-ordinative abilities, therefore, assume
high importance in all sports. Their importance assumes very high
significance in sports in which sportsmen are required to cuntinuously_
keep Iearning more and more new movements with higher degree of
difficulty e.g., gymnastics. The success of re-learning, frequently
needed in many sports, depends on motor learning ability.

3. Co-ordinative abilities are also needed for maximal utilisation of
conditional abilities, technical skills and tactical skills. Without the
adequately developed co-ordinative abilities, a sportsman can not
make maximum use of his psycﬁb-biological capacities and reserves.

q, The co-ordinative abilities, to a great extent, determine the maximum

limits to which sports performance can be improved in several sports
especially the sports which depend largely on technical and tactical
factors. Because of this reason assessement of co-ordinative abilities
~and the possibilities of their further development form an important

part of the process of talent identification in sports.
Brief descriprion of Co-ordinative Abilites

In sports seven co-ordinative abilities are important. In different sports the
relative importance of these abilities is, however, different.

1. Differentiation ability

Itis the ability to achieve a high level of fine tuning or harmony of individual
movement phases and body part movements. It finds expression in high degree of
accuracy and movement economy. Differentiation ability depends on conscious
and precise perception of temporal, dynamic and spatial parameters of movement
execution and their comparison with the similar parameters of movement concept
at different levels of control and regulation. The high level of differentiation
ability depends on movement experience (i.e., motor memory) and the degree of
mastery over motor action. It enables the sportsman to perceive micro-differences
regarding the temporal, dynamic and spatial aspects of movement execution.

Differentiation ability is to be particularly stressed when the aim is to achieve
high level of mastery over sports movements and their effective application in
competition. High level of differentiation ability is expressed in different sports as a
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166 SCIENCE OF SPORTS TRAINING

teeling or sense of an implement or movement e.g. ball sense, ‘muvemenft 5‘-115@1; Wac;?l‘
teeling etc. The ability to execute highly skillful movements with ﬁand-, eet or head 1s
also a special type of differentiation ability. Muscle relaxation ability is also a type of
differentiation ability.

Differentiation ability appears in different forms in differei.wt sports as each
sport puts different types of demands on the control 'and regulation processes. In
gymnastics differentiation ability -enables highly precise and acc.urat.e movements
according to a given model of movement. In football it finds expression in dexterity of
feet and head. In different sports, therefore, different means and methods should be
adopted for the improvement of differentiation ability.

1I. Orientation ability

It is the ability to determine and change the position and movcrpents of .the
body in time and space in relation to a definite field of action (e.g., playing field, boxing
ring, apparatus and/or a moving object (e.g., ball, opponent, partner). The perception
of position and movement and the motor action to change the body position should be

understood as a unity for the ability for space-time oriented movement regulation
(Meinel and Schnabel 1987)

The demands on the orientation ability are vastly different in different sports
e.g., team games, combat sports, technical sports. In gymnastics the position and
movement of head and eyes is important for orientation. In wrestling, on the other
hand, kinesthetic sense organs assume more importance for orientation. In team games
vision, especially perepheral vision, is decisive for orientation.

III. Coupling ability

It is the ability to co-ordinate body part movements (e.g., movements of hand,
feet, trunk etc.) with one another and in relation to a definite goal oriented whole body

‘movement. Coupling ability is especially important in sports in which movements with
a high degree of difficulty have to be done e.g., gymnastics, team games.

In a team game like football the foot movements for ball control or dribbling
have to be coupled with the whole body movement of running, jumping etc. In
gymnastics and also in wrestling the movements of hands, iegs, trunk and l?ead have
to be successfully combined to achieve a certain goal. In sports, depending on the
nature of activity, the movement coupling can be either successive or simultaneous.

The coupling ability primarily depends on the functional capacity of kinesthetic

and optic sense organs. Orientation, differentiation and rhythm abilities are also
closely related with the coupling ability.

IV. Reaction ability

[t is the ability to react quickly and effectively to a signal. Reaction ability has
been discussed in detail in the chapter on speed and hence it need not be discussed here
again.

|
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V. Balance ability

It is the ability to maintain balance d}Jring wha'le body movements ,
ain balance quickly after the balance disturbing movements. Balance abjjjjy, Can,
reg: ¢ - t

of two types :-

(A). Ability to main tain
(static balance). : |
some extent on vestibular sense organs.

balance during stationary position or slow Moveme,
It depends primarily on kinesthetic, tactile ang tts
0

(B) Ability to maintain or regain balance during iarge range MOVemeny,

and during rapidly changing positions of th-e body. It depengs
primarily on the functional capacity of the vertibular sense organ,

Balance ability is a necessary prerequisite for all types of movements. Statjc
balance is required for the execution of all movements whether slow or fast, part body

movement or whole body movement. Static balance ability develops to a significant
extent through various activities in childhood. Dynan?ii: ba!ancv .|_bility 1S importanfin
sports in which frequent and rapid change of body p()Sl[}‘(}n 1S req_urred.e.g.,‘gymnasncs,
ski jump etc. In these sports the performance has positive relationship with dynamic

balance.

VI. Rhythm ability

It is the ability to perceive the externally given rhythm and to reproduce itin
motor action. It also denotes the ability to reproduce a rhythm, existing in motor
memory, in motor action. In some technical sports like gymnastics, figure skating the
sportsman has to perceive an external rhythm, given in the form of music, and to
expressitin his movements. In many sports rhythm is not given from outside. In thgse
cases the sportsman-has to make use of the rhythm stored in his motor memory. This
is essential for effective motor learning as well as for high quality of movement

execution.

The rhythm ability, like balance ability, is of fundamental importance in sports.
This ability is not limited to the movement of the sportsman himself but extends to the
perception of rhythm of other’'s movements also e.g., group rhythm. The ability to
perceive the rhythm of movement of others is thte basis for sound perceprion 9
technical errors by coaches. Italso finds expression in the tendency to ‘flow alongwith'
the rhythm of some one else’s action,

VIL. Adaptation ability
during t{:el?nct:'f:n?g:tlty {:J; ?ldluff or completely change the movement programme
o ,(1{1 1¢ basis of changes or anticipated changes in the situation
e adjugtmtengge-s may be expected.ones or may suddenly take place. LA
st dynami; - tel:-, fychc Sports takes place primarily by the adjustment of the
This type of afusrent lt:’m' ‘}?'arameters of movement e.g., in running, cycling ei'
magnitude. But in team o pob?lble when the changes in situation are not of laI‘}I;e
Bidertbleig T games and combat sports the changes in situation can i,

gh to stop the movement and to start a new one.
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[mprovement of Co-ordinative Abilities

Itis not possible here to discuss the improvement of all the seven co ordinativ
. Eal o .. A 2 = ¢ €
ilities separately andin detail. Inaddition to the limitation of space, the unsatisfactory
il ; ! - 1 "r Y = go y * . . l '
fevel of methodology for the improvement of these co-ordinative abilities is the

srincipal reason for this. The principles for the formulation of training for coordinative
Jbililties are prt’sented below:-

. The principal method is varied praclice and the principal means are learnt
physical exercises

Inspite of the fact that co-ordinative abililties are determined by the control and
regulation processes, the best method for effective development of these abilities is
prnctisin'(; physical exercises. The control and regulation processes are the processes of
motor co-ordination and hence are best alfected by doing gross motor movements. The
movements, however, should be practised with enough variation. For best effects the
movements to be used should have already been learnt to a sufficient degree by the
sportsman. Unlearnt movements cannot be used for the training of co-ordinative
abilities. During practice the movement should be done with several variations. The
more variable is the movement execution the more effective it is for the development
of co-ordinative abilities.

I.  General and Special exercises should be used

: Each co-ordinative ability has a general and special aspect. In the initial stages
-general exercises for the development of general co-ordinative abilities should be
dOminant!y used. But later on special exercises should be used more and more to
ensure best effect for performance improvement in a sport. For example, for gymnasts
in the beginning general balance exercises are to be used but later balance exercises on

. the balance beam are indispensable to develop the special balance ability needed in

h Symnastics,

5 Il The movements should be done correctly and consciously

i ) v eculation
~ «The execution of movement is made possible by controll zmcclj ie%ul;tion
Processes. Incorrect execution of movement will force the control and reg

. . : . sations and
Processes to take place differently and hence to give a different sort of sensations

T T4 n movement
_fetlmg,, to a sportsman. As a result he forms wrong associations betwee

) 1v grasp and

:umﬂge and movement sensations and consequently 15 unable t(?'c;)lrrezlflg’reb esqzntia]

Nderstand the verbal instructions of the coach or the teacher. I.t i bf Eiono th must be
¥ atmm'ement is executed correctly. Each time the movement_ls to
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CO-ORDINATIVE  ABILITIES 169

done . consciously with the required concentration. It enables the sportsman to
consciously involve the psychic, volitional and cognitive processes in the control and
regulation of the movement. As a result these are also positively affected by movement
practice. The net result is more effective training.

IV. Additional means for improving motor sense organs should be used

The co-ordinative abilities depend heavily on the functional capacity of various
Sense organs e.g., optic, acoustic, tactile, kinesthetic and vestibular. The functional
capacity of these organs can be improved by doing exercises during which the
Sportsman remains comparatively physically passive. For example, exercises to improve
perepheral vision from sitting or standing position; exercises on the turn table to
mmprove vestibular functional capacity; exercises to improve tactile or kinesthetic
perc.eption by use of various types and intensity of touch signals or through use of
tensiometer or dynamometer respectively. These exercises, however, should be used
as additional exercises only. These serve to improve only the functional capacity of
motor sense organs which is only a part of the total control and regulation processes
determining coordinative abilities. Improvement of the functional capacity of a single
motor sense organ will have a positive effect on several co-ordinative abilities as each

co-ordinative ability depends, to a lesser or greater extent, on several motor sense
organs.

V. Accentuated development of co-ordinative abilities

A physical exercise always has a complex effect. It will lead to Improvement
of several conditional and co-ordinative abilities. For example typical obstacle runs or
agility runs are good for improving a number of co-ordinative abilities alongwith speed
and strength. But a faster and effective improvement of a coordinative ability is
possible if the exercise is modified to ensure the improvement of a single co-ordinative
ability. Therefore, it is advisable to devise special exercises to ensure effective
development of each co-ordinativeability. Obstacle runs or agility runs, however, are
effective when used with children as they ensure effective development of a number ot
co-ordinative abililies.

V1. There should be a rich variation of exercises

For the improvement of co-ordinative abilities a limited number of exercises do
not give desired results. Each set of exercises have their effect for a certain period of
time. Therefore, the exercises should be changed frequent]y. A rich and continuous
variation of exercises used is of utmost importance to ensure continuous development.
As a principle sportsman should be continuously doing new and unaccustomed_
exercises for best effect. The use of same exercises seriously limits the generalisation of
control and regulation processes-the basis of coordinative abilities.

VII. There should be a systematic increase in the difficulty of Co-ordination

To ensure continuous improvement in co-ordinative abilities the degree of
difficulty of physical exercises should be systematically increased. There are unlimited
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170 SCIENCE OF SPORTS TRAINING

possibilities of doing this. The important methods of increasing the degree of difficulty
commonly used in sports are described below in brief :-

(A).Variation in movement execution

The variation in movement execution can be achieved by bringing some change

in the phases of movement or changing the complete movement to some extent. The
temporal and spatial parameters of movement execution are changed more frequently

e.g., doing the movement with slower or faster rhythm, increasing the movement
amplitude; change in the starting position or end position.

(B). Variation in external condilions

Here the possibilities are practically unlimited. The change il:l external c-nnditions
to increase degree of difficulty is frequently achieved by (a) changing the we:gl:nt, size,
shape or height of apparatus/implement/ball (b) changing the surface (c) changing the
partner (d) changing the distance between the equipments, players etc. (e) changing the

ground dimensions.
(C). Combination of movements

Combination of two or more movements is very frequently used to increase the
difficulty of co-ordination. Movement combinations can be successive or simultaneous
combinations. Most common movement combinations are running and jumping,
catching and throwing, running and throwing, running and dribbling and so on.
Combining three or more movements is also possible and that too with some task of
accuracy e.g., running, jumping, turning in the air and shooting at a target.

(D).Change in Information uptake

The co-ordination performances depend on the information uptake and synthesis. -

The sportsman receives information about the movement from his different motor
sense organs. If these pieces of information from the important sense organ/organs are
reduced, changed or completely stopped then the degree of difficulty increases
manifold. The possibility of using this method in sports training is, however, limited.
But it can be done in some exercises e.g., practise before a mirror, exercising while

looking up or with closed eyes.
(E). Practice against time

If the exercise is required to be done with high speed then the difficulty of co-
ordination increases considerably. But, for effective use of this method the sportsman
should use only those exercises the technique of which he has already mastered. For
effective use of this method the exercises should be done'against time. The decrease in
the duration to complete the exercise indicates an improvement in co-ordination.

(F). Practice under faligue

, Fatigue, whether general or specific, has a déteriornting effect on motor co-
ordination. Hence co-ordinative abilities training under conditions of fatigue can be

L
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Table 24

ples of Co-ordinative Abilities Exercises

Some Exam
mﬂa@rdilxaﬂx-e ability |
Method xamy | mainly affected
N |
1. Variation in 1. Practise with opposite I. Coupling. ||
movement side, hand, toot. :
SreIHam 2. Movement execution i 2. Rhythm.
with changed rhythm. |
3. Change in starting 3. Adaptation.
or end position.
4. Increasing/decreasing § 4. Differentiation.
range of movement
of one or more
body parts.
B
2. Variation in external 1. Change in the surface. 1. Adaptation.
Conditions. 2. Chanlge in ht, wt,, size, - 2. Differentiation
shape, pressure of
equipment/implement
/ball.
3. Change of partner. 3. Adaptation-
4. Change in area of 4. Balance.
supporting surface.
_____________.—-""
3. Combinati .
m()veme::; of ; ]ézrllll.ng and throwi‘ng. 1. Coupling.
2D tching and throwing, 2. Coupling.
- Dribbling while pulling 3. Coupling,
4 ];h.e Opponent. Adaptation.
S . b:ﬁg'h“g with two 4. Coupling:
% s b Bl bf)uncing and 5. Balance.
B _ walking on a
P balance beam.
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5 Practice against time.

¢ OF SPORTS TRAINING

Examples of
Exercise

Co-ordinative ability

mainly affected

. Practise in front of

mirror

1. Adaptation

6. Practice under fatigue

2. Dribbling with eyes 2. Differentiation
closed. orientation.

3. Catching/receiving 3. Orientation
without looking,

4. Exercises for 4. Orientation.
perepheral vision.

1. Reaction exercises. 1. Reaction

2. Agility runs. 2. Complex effect

3. Exercise on balance 3. Balance
beam against time.

1. Balance exercise after 1. Balance
several spins.

2. High accuracy exercise 2. Differentiation.
after strength exercise

3. Any co-ordinative ability 3. Depends on the

exercise after hard
training.

nature of exercise.
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