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Research on the specific movement of the head

in tennis strokes

Manuel Fernandez Lépez

ABSTRACT

Technique is one of the aspects that has the most relevant influence on tennis player performance.
Searching for more efficient and effective technique, by means of the application of biomechanical
laws, is a constant among coaches and researchers. This article deals with a very concrete subject in
tennis technique: the position of the head during the impact phase of tennis strokes. Biomechanical
aspects of the strokes will also be considered, as well as other relevant aspects such as fixing the gaze

during the stroke and the stretching-shortening cycle.

INTRODUCTION

Certain studies carried out with professional players, both
male and female, suggest that fixing the head during all or part
of the impact phase in a tennis stroke is an important factor
for the correct execution of tennis strokes, determining
performance through stability during this execution (Lafont,
2008).

Heightened balance/stability of vision or the head occurs at
three points in the game: first, during the gaze when receiving
information when reading the sent by the opponent (for
example, the flight of the ball); second, focusing when the ball
moves into the player’s impact zone; and third, fixating on the
impact point, keeping the eye-head stability during and even
after impact (Elliott, Reid, & Crespo, 2009).

The support base will help to keep the right alignment of the
spine and, in turn, it will help to keep the head up. The lack of
balance, an incorrect execution of the movement, or a wrong
position will make achieving head stability difficult at impact,
and therefore, will reduce the possibility of an efficient stroke.

ITS RELEVANCE FOR TENNIS

The biomechanics of tennis strokes is a field of great
importance for coaches and researchers. Several studies have
specifically dealt with the function of the head: for example its
position during play (Elliott et al, 2003, 2009); and, its
relationship with the gaze. Lebeau et al. (2016) studied the
“quiet eye’ concept, taken from Vickers (2016), who observed
the relationship between the position of the head, the
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direction of the gaze and the attention of the athletes or
persons being studied. In tennis, research done by authors
such as Reina, Moreno, & Sanz (2007); Sadenz-Moncaleano,
Basevitch, & Tenenbaum (2018) and Giblin, Whiteside, & Reid
(2017), among others, is worth mentioning.

On the other hand, head movements can be related to the
stretching-shortening cycle of the upper limbs; moving the
head slightly forward, away from the shoulder, facilitates the
creation of the pre-stretching movement that will provide
power to the arm and the racket. Because of this, most
probably, beginner level children and less experienced players
may move their heads when hitting.

For this reason, it is suggested that it is necessary to train the
eye-head fixation at impact, so as to avoid potentially harmful
movements (Elliot, et. al., 2009). In this same vein, Lafont
(2007; 2008) states that it is probable that inexperienced
players try to see if the ball goes to the desired target, and
because of this, they do not fix their head on the impact zone,
as elite players do.

When comparing the technical movements in Nadal’s and
Federer’s strokes, which are now considered the best ever, we
find a number of differences between them; however, there is
an aspect in which they both coincide: they fix the gaze and
the head on the impact point, and maintain it after the stroke,
during the follow through. Unlike other lower level players,
these two do not try to see if the ball goes towards the target
they were aiming at (Lafont, 2008).
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MOST RELEVANT RESEARCH

Research can be classified according to the most relevant
content types researched:

Research with subjective or qualitative observation of the
head at impact

Keller et al., (2006) subjectively evaluated the body position
of participants (children), classifying their styles using
different tests. One of the tests involved hitting a forehand
with a mini-tennis racket with the body position being
observed and evaluated (it being explained in the study that
particular attention would be placed on evaluation of the
horizontal position of the player’s feet, the low centre of
gravity and the straight position of the back and the head).
Also, the test scored the accuracy of strokes, relating the
outcome and biomechanical variables. The results suggest
that the most efficient kids are classified as reflective in their
style, performing more mature movements and skills.

Among other subjective observations are the ones made by
Lafont (2007, 2008) which used photographs of the head
positions of professional tennis players at the point of impact.
This author has classified players into: “fixers, partial fixers
and non-fixers’, depending on whether they fixed their heads
more or less at impact. Results concluded that most
professional players were at least partial fixers, even though
the exact zone near the impact zone where they fixed, varied
considerably from player to player. The duration of the
maintenance of fixation after impact helped to differentiate
elite players from professional players.

Research of biomechanics or quantitative analysis of the head
position at impact

A study by Shafizadeh et al. (2019) has implications for
perfecting the movement of the tennis serve. The author
gathered all movements in a full biomechanical model with
various degrees of freedom, quite an innovative procedure
given that it would allow subsequent analysis to be performed
from either a general perspective or a more specific point of
view for each joint or axis. So far, much biomechanics research
has focused on and has made a great deal of progress in stroke
mechanics, measuring the speed of the joints, the racket, the
ball, even in the global movements in the rotation of the trunk,
the leg drive, or both, in many cases using markers and 3D
records (see Baci¢ & Hume (2018) for all. However, in many
studies, the position and orientation of the head were not
considered, and neither was accuracy of the strokes, i.e.
measured with targets in different contexts during play.
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Quantitative research related to ocular movement

The gaze in the strokes is a very important aspect. Giblin et al.,
(2016), observed that when testing players who were serving
with closed eyes, there were significant stroke differences in
the ball toss and racquet kinetics from the backswing to the
final phase, with misses in 16 out of the 24 services intended.
Furthermore, and contrary to the hypothesis, the speed of the
movement of the racket decreased when compared to those
serves with open eyes. This study intended to prove if the
service is a closed skill, as had been normally commented; but
it is quite the opposite according to the results, since if it were
closed, it could be performed very well by top level
competition players as the participants of the study.

Luis del Campo et al. (2015), whilst studying the visual search,
observed and classified the vision of the ball into four phases
both in lab conditions and court conditions: A) the ball leaving
the ball machine to entering the player’s field of vision; B) the
moment the ball enters the players field of vision to the
bounce; C) from the bounce to shot contact; and D) from the
contact to the moment the ball leaves the player’s field of
vision . The fact that the ball becomes the most important
spacial location in all phases (except phase D) highlights the
role of the gaze in these phases, in which fixation is based
around intercepting the ball, according to some studies of
different sports (Lebeau et al., 2016).

Reina et al. (2006), in a previous study with wheelchair tennis
players and players standing on two feet, found in the
observed D phase in their study (from impact in service until
the ball bounces on court) that there were a greater number
of fixations in zones ahead of the ball for wheelchair tennis
players, compared with standing players who had a greater
number of fixations in zones behind the flight of the ball.

Reina et al,, (2007), when comparing the gaze of expert to
beginner wheelchair players relative to visual search
behaviour during an opponent’s serve, noted a greater
number of fixations on the ball in general from beginners,
obtaining a significant difference at the time of opponent
impact where experts, when compared to beginners, made a
greater number of fixations on the server’s racket rather than
the ball. In turn, beginners fixated more on the ball. The
authors suggest that the difference could be due to the fact
that experts anticipate more on the area of the bounce of the
ball from the stroke, since they predict the resultant direction,
speed, effect or height of the ball more accurately, whereas
this prediction is still lacking in beginners.

In different lab studies concerning the vision of and
movement response to opponent strokes (Singer, Cauraugh,
Chen, Steinberg, Frehlich, 1996; Ward, Williams, Bennett,
2002), the differences between expert and beginner tennis
players were analysed. Singer et al. (1996) showed that
beginners fixated more on the head of their opponents but
that the experts’ movement were faster and more accurate.
Ward et al. (2002) showed in their study that the decision time
from the expert group decreased less than the beginner
group’s did when moving from a normal image to an obscured
image, signalling better anticipation for the expert group
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given that experts may require more minimal information for
successful performance.

Williams, Ward, Knowles, Smeeton (2002) followed the same
research line to support their previous research, to develop an
on-court test based on results obtained from the lab. The
outcome of the lab in lab conditions, involving tennis video
clips watched by the participants, conclude that 2D
observation makes it difficult to predict the flight of a ball, due
to the lack of depth, even when dealing with experienced
players (Taya, Windridge, Osman, 2013).

Quevedo et al., (2015) studied competitive tennis players and
observed how saccadic service movements in a non-specific
task improved with programmed training by means of a 3D
training system of different visual skills.

On the other hand, Ducrocq et al., (2016; 2017) suggested
that the eye/head fixation impacts on the attention to play
towards a target when under pressure, after training for it.
These investigations are based on studies like Lafont’s (2007;
2008), which have already been mentioned, which state there
is a direct relationship between the position of the head being
oriented towards the impact zone and maintaining stability
during and after impact, with the level of elite professional
players.

Along the same lines, Sdenz-Moncaleano et al. (2018)
examined the “gaze behaviour’, that is, differences in fixations
on the flight of the ball and QE (Quiet Eye) between
intermediate and higher-level tennis players. According to the
authors, this has been the first approach to study the gaze
behaviour in the rest of the service in situ. Higher level players
proved to make better returns than lower level players.
Furthermore, the scores of these players when hitting the
targets was characterized by longer fixations in the bounce
zone just before the ball arrived. Higher level players
managed to have longer QE duration and scored higher in the
strokes in this same group.

CONCLUSIONS

The first conclusion refers to the scarce amount of research
that exists on the function of the head and the “ QE”, “gaze” or
“saccades” at the time of impact, and mainly in real game
conditions.

Another important conclusion has to do with the use of
technological advances that make it possible to measure
specific movements. These measurements centre on the
impact phase and are combined with measurements of stroke
accuracy, so as to link the target, the movement performed,
the gaze and the fixation on the same phase.

Finally, it is necessary to discuss the importance of research
on the gaze and the head at impact in tennis strokes, and how
the fixation and stabilization of these two factors seems to be
key in the outcome and accuracy of the execution.
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The research mentioned above concluded that higher level
players can better manage all the movements of the kinetic
chain, and consequently, they fix the eyes and the head (“gaze
behaviour") on the impact zone to keep the accuracy levels
extremely high.
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