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ABSTRACT

This article discusses a transversal methodology to develop the different
coordination skills as applied to tennis. We consider this work to be relevant
because of its cognitive implication for the performance of different
coordination skills. The tennis player on-court, is constantly performing a
series of technical activities that require different coordination skills, but he is
also in a continuous process of decision making, which is constantly
“contaminated” by uncertainty. It is an unquestionable reality that the
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specificity of the tasks involved in the training process is a key variable to its
success. The specificity in the tasks is determined by the knowledge of the
coach about fundamental learning and its timely sequence along the coaching

process.

INTRODUCTION

Tennis is an open skill sport: the skills are subject to the
different stimuli of the environment. The learning process
should be based on learning in an environment that provides
all the possible stimuli to face the multiple game situations that
tennis demands. The player must develop his capacity to adapt
to the environment and to the stimuli that tennis training
involves, and, to do so in a very short time. In this regard,
coordination is an indispensable capacity to optimize a tennis
player’s performance (Born, 1999). Although it is true that
tennis is a multiphase sport, (Koning et al, 2001), technique is
considered the most important determining quality to reach
top performance. This technical component, that has to do with
correct execution from the mechanical point of view, needs
adjustment of the different body segments in space and time,
to be able to hit the ball. This way, for the correct technical
execution of the movement, one of the basic biomechanical
principles applied to tennis will be taken into account (Elliot, B.,
2006): the principle of coordination of partial movement, that
entails correct and timely participation of the body segments
to perform a certain movement. This implies moving towards
the ball, adjusting before hitting, hitting the ball and recovering
after impact. Therefore, coordination will contribute to the

necessary adjustments in the development of the other
conditioning capabilities (strength, endurance, speed and
flexibility) to be able to perform the technical movements as
efficiently as possible, both from the mechanical and from the
physiological point of view.

Variability in training and its application to tennis coaching

Variability is present in all biological systems, and was initially
characterised as the changes that happen in motor
performance during many repetitions of a task (Glasss &
Mackey, 1988). Variability is a differentiating characteristic of a
person’s behaviour. It must not be considered harmful for
performance; it is now suggested that variability in motor
execution may be beneficial for the organization and
performance of the movement, and can even be a signal of
endurance to the conditioning elements to that execution.
From this point of view, variability can be a parameter to
consider, in relation to the stability of the movement pattern.
Great variability can suggest unstable movement patterns, but,
if this variability is used in favour of the possibilities of action,
it could result in a more efficient performance (Menayo et al,,
2010). A great part of the research confirms the benefits of
variability when training to increase sport performance
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(Scholhorn et al., 2001; Rein & Simon, 2003; Jaitner & Pfeifer,
2003; Schonherr & Schélhorn, 2003; Beckman & Scholhorn,
2003; Wagner et al., 2003; Jaitner et al., 2003).

Consequently, the benefits of variability in training can be
defined as the adaptation of the athlete to the variability of the
intrinsic dynamics of the task by means of the application of
variable loads controlled by the coach (Davids, Bennet &
Newell 2006).

Foto 1. Stroke in an unstable condition.

Therefore, in tennis, coaching by variability, will provide the
player an initial instability in his behaviour, but, gradually, and
as long as we adapt the loads to the learning/coaching levels
of the player, he will adapt and improve his response to
unstable situations in such a way that the movements and
actions trained will become more stable and permanent in time
(Moreno et al., 2003; Davids et al., 2006).

However, as Davids et al.( 2003), pointed out: to achieve
stability in behaviour, variability in practice must be
intermittent. This contextual interference in practice consists of
exposing the tennis player to the practice of several types of
strokes and/or movements, actions in different game situations
in a random way. Thus, research states that this practice
prepares the tennis player for his movements to be more
resistant to instability since we are exposing him to continuous
changes in his tasks.

Guidelines to design coordination exercises through variability
dur- ing training

From the point of view of the dynamic systems, the tennis
player is taken as a complex system with a capacity to adapt
and is in continuous interaction with his environment (Kelso,
1995). In this context, any variation will create changes in the
system and will make the tennis player adjust to the conditions
of his environment. Consequently, the tennis player becomes
an active information processor of the skills that must be learnt
to respond to each situation.
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It is then, a complex dynamic in which the tennis player is self-
organized to progressively get the appropriate movement
patterns to solve the motor problems he faces.

Contextual interference in training, i.e., exposing the tennis
player to several types of strokes in different situations at
random, prepares his movements to be more resistant to
instability, by being exposed to continuous task changes that
become more stable and permanent (Moreno et alt, 2003).
Strategies in analytical or global training (learning by parts
according to Schmidt & Lee, 2005) must be applied as specific
training loads depending on the errors detected in technical
movements.

When designing variable training based exercises, we propose
a number of guidelines for the development or coordination
skills (Adapted from Moreno & Beneroso, 2005):

« To create exercises for the game conditions and coaching of
the tennis player.

* To use elements that generate instability in the strokes and
movements (elastic bands, bosu balance trainer,...) (Foto 1).

» To use elements that disturb the execution (balls of different
weights and sizes, rackets with less strings. ) (Foto 2).

« After doing the exercises using these elements, they must be
removed to evaluate their impact and they must be introduced
to them again in case the movement of the tennis player
returns to its previous status.

« To avoid coordination exercises that entail an important load
for the player or when the player is subject to high loads of
work (for ex. load or impact micro cycles).

* To consider the adapting skills of the tennis player to adjust
training/ learning loads to his/her characteristics.

* The key is not to repeat the same solution over again but to
develop the capacity in the players to find different appropriate
solutions.

Working coordination with developing players

As Busch & Strauss (2005) pointed out, coordination is one of
the most important elements to determine individual
differences in sport achievement. Because of its characteristics,
tennis is a complex sport from the motor point of view, since
there are over 20 different strokes with different types of
execution, intensity and tactical objectives and these strokes
are coordinated with specific movements that have a great
impact on execution. An appropriate development of
coordination capabilities is key for optimal stroke performance
and movement in tennis (Filipcic, 2005).
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In spite of the importance given to the different conditioning
capabilities (endurance, strength, speed) that the tennis player
has to train during this developing stage, we must also consider
the fundamental role of the development of coordination skills
and work on them from the early stages, as they will be
particularly important for the maturity of the nervous system.

We consider that both the coach and the trainer must stress
coordination work in order to optimize the technical movement
for the stroke and sprint (Forcades, 2006). We also recommend
working all the coordination skills even though we may delve
into the kinaesthetic and reaction capability differences which
seem to be of utmost importance in tennis (see Table 1).

Foto 2. Coordination materials.

CONCLUSIONS

Finally, we suggest working variability in training from the
dynamic system perspective, as a methodology for the
development of coordination. It is reasonable to think that if
we train different capabilities in a situation that is similar to the
one the tennis player will face in front of an opponent on court,
the possibility of transfer and versatility to solve problems will
be much better (Fernandez et al., 2012).

So, we consider that both, the coach and the trainer must lay
emphasis on the coordination work in order to optimize the
technical movement for the stroke and sprint (Forcades, 2006).
We also recommend working all the coordination skills even
though we may delve into the kinaesthetic and reaction
capability differences, which seem to be the most important in
our sport.

Lastly, we consider that the development of coordination is an
essential element for young developing tennis players.
Therefore, it should be included in the content of the
programme from the first stages if we expect our players to
play at a competitive level.
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touching the ground.

COORDINATION EXERCISES
CAPABILITIES GENERAL COURT
ORIENTATION To control two lobs | The coach feeds
in the air without | balls of different

colours and, the
player has to send
them to different
areas of the court,
depending on their
colour.

DIFERENTIATION

To bounce a tennis
ball with one hand
and a basketball
with the other one.

To rally with a regular
ball and a mini
tennis ball.

BALANCE

To kneel and stay on
a Swiss ball.

To hit a forehand tied
to an elastic rope at
the waist (balance
indicator).

RHYTHM

To jump the rope at a
different ryhythm.

To rally with two
balls.

REACTION

To start from
different  positions
paying attention
(like in tennis) to
visual, acoustic and
kinaesthetic stimuli.

When the player
hears “Go!” he
opens his eyes and
plays the ball the
coach has fed.

COUPLING

To  bounce two
basketballs at the
same time to a
different pace.

To hit forehands with
a weighted wrist on
his free hand.

CHANGE

To gather Z balls fed
by the coach to a
COrmer.

To play on a clay
court  with holes,
broken lines, etc.

Table 1. Suggested coordination work for developing players
(Forcades, 2006).

REFERENCES

Beckman, H. y Schoélhorn, W. Differential learning in shot put. In W.
Schéllhorn, C.Bohn, J.M. Jager, H. Schaper y M. Alichmann (eds.),
European workshop on movement science Mechanics and
Physiology, Miinster (alemania), 2003. 22-24 de mayo (libro de actas).

Born, H.P., La mejora de la forma fisica y de la coordinacién en jovenes
tenistas. ITF Coaches Review, 1999(17).

Davids, K., Bennett, S., Newell, KM., Movement System Variability.
Champaign. lllinois. Human Kinetics., 2006.
https://doi.org/10.5040/9781492596851

Davids, K., Glazier, P., Aradjo, D., Bartlett, R.M., Movement systems as
dynamical systems: The role of functional variability and its
implications for sports medicine. Sports Medicine, 2003. 33: p. 245
—260. https://doi.org/10.2165/00007256-200333040-00001

Elliott, B., Biomechanics and tennis. British journal of sports medicine,
2006. 40(5): p. 392. https://doi.org/10.1136/bjsm.2005.023150

Fernandez, J.; Méndez, A.; & Sanz, D. Fundamentos del entrenamiento
de la condicion fisica para jugadores de tenis en formacién. Madrid.
RFET. 2012.

Filipcic, AF, T, The influence of tennis motor abilities anD
anthropometric measures on the competition successfulness of 11
and 12 year-old female tennis players. Acta Universitatis
Palackianae Olomucensis Gymnica, 2005. 35(2): p. 34 — 35.

December 2012, 20th Year, Issue 58 @


https://doi.org/10.5040/9781492596851
https://doi.org/10.2165/00007256-200333040-00001
https://doi.org/10.1136/bjsm.2005.023150

Coaching & Sport Science Review

Forcades, J., El entrenamiento integrado en el tenis. Planificacién del
Centre de Tecnificacio Esportiva de les Illes Balears. Conferencia en
las Jornadas de Tenis de la Academia Sanchez-Casal., 2003.

Glass, L. y Mackey, M.C. From clocks to chaos: The rhythms of life.
Princeton, New York: Princeton University Press. 1998.

Jaitner, T. y Pfeiffer, M. Developing jumping strength based on systems
dynamics principles. In W. Schélhorn, C. Bohn, J.M. Jager, H.
Schaper, and M. Alichmann, (eds.), European workshop on
movement science Mechanics and Physiology, Colonia, 2003. 31
mayo-2 junio (libro de actas).

Jaitner, T., Kretzschmar, D. y Hellstern, W. Changes of movement
patterns and hurdle performance following traditional and
differential hurdle training. In E. Miller, H. Schwameder, G.
Zallinger, and V. Fastenbauer, (eds.), 8th Annual Congress of ECSS,
Salzburg, 2003. 9-12 julio (libro de actas).

Kelso, J.,, Dynamic Patterns: The self Organanisation of brains and
behavior. Cambridge, MA. MIT Press., 1995.

Kénig, D., et al,, Cardiovascular, metabolic, and hormonal parameters in
professional tennis players. Medicine & Science in Sports &
Exercise, 2001. 33(4): p. 654. https://doi.org/10.1097/00005768-
200104000-00022

Moreno, F., Avila, F., Damas, JS., Garcia, JA, Luis, V., Reina, R, Ruiz, A,
Contextual interference in learning precision skills. Perception and
Motor Skills, 2003. 97: p. 121 - 128.
https://doi.org/10.2466/pms.2003.97.1.121
https://doi.org/10.2466/PMS.97.5.121-128

Moreno, F. Variabilidad, adaptacion y aprendizaje de habilidades
cerradas. | Congreso de la Sociedad Espafiola de Control Motor.
Melilla., 2006.

Moreno, F.J y Beneroso, F. Criterios metodolégicos en el trabajo de la

técnica basados en el Sindrome General de Adaptacion. Revista
electrénica RFET E-Coach. 2009. 5, 1-14.

Moreno, F. J.; Ordofio, E. M. Aprendizaje motor y sindrome general de
adaptacion. Motricidad. European Journal of Human Movement,
2009. 22, 1-21

Rein, R. y Simon, C. Influence of technique variation training on
technique variability in long distance running. In N. Balagué (ed.),
Proceedings of the 1st Meeting of Complex Systems and Sports,
Barcelona, 2003. 14-17 de mayo (libro de actas).

Schmidt, RA. & Lee, T. (2005). Motor Control and Learning. A
behavioural emphasis. lllinois. Human Kinetics.

Schoélhorn, W., Réber, F., Jaitner, T., Hellstern, W. y Kaubler, W. Discrete
and continuous effects of traditional and differential sprint training.

International Tennis Federation

6th Annual Congress of the European College of Sport Sciences
Colonia, 2001. 24-28 de julio (libro de actas).

Schonherr, T. y Schélhorn, W. Differential learning in basketball. In W.
Schélhorn, C.Bohn, J.M. Jager, H. Schaper, and M. Alichmann (eds.),
European workshop on movement science, Mechanics, and
Physiology, Mdster (Alemania), 2003. 22-24 de mayo (libro de
actas).

Wagner, H., Mller, E., Kosters, A, Von Tscharner, V. y Brunner, F.
Optimization of complex movement patterns (handball throw)
motor development and the variation of kinematic and EMG
parameters. In E. Miller, H. Schwameder, G. Zallinger, and V.
Fastenbauer (eds.), 8th Annual Congress of the ECSS, Salzburg,
2003. 9-12 de Julio (libro de actas).

RECOMMENDED ITF TENNIS ACADEMY CONTENT (CLICK BELOW)

ITF Academy

Copyright (c) 2012 David Sanz, Jaime Fernandez, Pedro Zierof & Alberto Méndez

This text is under a Creative Commons BY 4.0 license

You are free to Share - copy and redistribute the material in any
medium or format - and Adapt the content - remix, transform, and
build upon the material for any purpose, even commercially under

the following terms:

Attribution: You must give appropriate credit, provide a link to

the license, and indicate if changes were made. You may do so

in any reasonable manner, but not in any way that suggests the
licensor endorses you or your use.

CC BY 4.0 license terms summary = CC BY 4.0 license terms

December 2012, 20th Year, Issue 58 @


https://doi.org/10.1097/00005768-200104000-00022
https://doi.org/10.1097/00005768-200104000-00022
https://doi.org/10.2466/pms.2003.97.1.121
https://doi.org/10.2466/PMS.97.5.121-128
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/legalcode
https://www.itf-academy.com/

