


PHOTO #2

* Notice how the ball is held in the fingers. The palm is facing direct-
ly toward the sky as the tossing arm goes up. Both of these fac-
tors help limit spin on the ball and enhance overall control of the
toss.

* Tossing arm goes up to the side of the body, facilitating rotation.
Krajicek is more straightforward with his toss and has less rota-
tion then Sampras, who rotates a great deal.

* The weight starts to move forward as the tossing arm goes up.
This is part of a gradual buildup of the action. 

* Notice the turning of the front toe with the hips, torso and shoul-
ders facilitating the turn.

• Krajicek gets to this stage of the action much quicker than
Sampras. He is already starting to bring the racket head up
whereas Sampras’ racket is pointed toward the ground. These
are personal differences in service rhythm, timing and style.

* Racket face stays perpendicular (closed) to the ground during the
buildup, which keeps the shoulder muscles relaxed. A common
mistake is to open the racket face in the backswing, which often
causes the elbow to be too low when exploding up. 

PHOTO #3

* The “power position.” This is the stage of the serve where play-
ers store maximum energy in the major muscle groups the split
second before exploding up after the ball. If players get into a
good power position at the correct time, chances are it will be an
excellent serve.

* They have full extension of tossing arm with the shoulders tilted
and weight leaning forward.

• Sampras has significantly more knee flexion. In addition, he has
more rotation of the hips and shoulders. Note that Sampras is
serving in the deuce court and Krajicek in the ad court. This
makes his serve particularly hard to read and also makes it eas-
ier for him to hit a flat, kick or slice serve to any area of the court
from the same service position. 

* The height of the elbow is in line with the shoulders, which is an
optimum throwing action position.

• Krajicek brings the back leg forward quickly and creates a “plat-
form” to explode up with both legs. Sampras drags the back leg
and appears to generate less power from it as he explodes up.
The movement of the back foot is a matter of style. 



PHOTO #4

* Notice the players’ heads are up as they start their vertical and
slightly forward explosion. 

* As the legs thrust upward, the racket drops down farther in the
back, which will help generate more power.

* The racket face is relatively perpendicular to he ground, which is
optimum for accelerating the racket head up to the ball. 

* Notice that the racket head is away from the shoulders, which is
critical to maximizing the throwing action. This is contrary to the
old “scratch the back” theory of having the racket face close to
the shoulders.

PHOTO #5

• Contact point is slightly to the right of the head, creating a beau-
tiful “line” in the vertical explosion. The actual contact point will
often vary depending upon service style and type of serve being
hit.

* The thrusting up from the legs has propelled both players off the
ground as they get full extension. Professional players do not
intentionally jump.

* The left arm is pulled down and tucked in close to stomach/chest.
This helps slow the torso down, which in turn creates more of a
whipping action at the top of the action.
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PHOTO #6

* High arm and racket head speed cause a natural pronation of
the forearm immediately after contact. This pronation helps to
alleviate the stress on the elbow and shoulder. 

• Coaches should be extremely careful of attempting to teach
advanced players how to pronate. When it is taught there is a
danger of pronating too early which can cause problems with the
arm as well as the service action.

• Notice how Krajicek tucks his left arm in close to his chest as he
makes contact. This helps to slow the torso down and create
more speed via a whipping in the shoulder, arm, wrist and final-
ly the racket head. This is more biomechanically efficient for
maximizing power than Sampras whose left arm does not tuck in
as closely to the body, then flies back behind him after the hit.
(This is by no means a criticism of Sampras’ service action,
which is one of the best service actions ever.)

PHOTO #7

* The vertical explosion combined with a ball toss that is out in
front of the body propels both players into the court. 

• Notice how Krajicek (6'5") lands considerably farther into the
court then Sampras (6'1"). This is a result of his ball toss being
more out in front, his height advantage and the fact that he does
not rotate his shoulders and hips as much as Sampras. (Landing
far into the court should not necessarily be a goal.)

* Both players will land on their front foot with excellent balance,
which enables them to explode forward to the net. (Almost all of
the big servers today land on their front foot.) 
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The Serve:
Left-handed Style
by Nick Saviano

I
t has been almost three years since we featured Pete Sampras
and Richard Krajicek on the serve. We thought this would be
a good time to re-address the single-most important shot in the

game. In this sequence, we are featuring three uniquely different
left-handed serves: Greg Rusedski, Marcelo Rios and Goran
Ivanisevic. 

Greg Rusedski is a 6'4" power server who owns one of the
hardest serves (clocked at 141 mph) in the world. He has good
placement and variety. He will use his serve to win free points
and back it up with an excellent volley game.

The second player is the 5'8" former world No. 1 Marcelo Rios.
He has what is commonly called an abbreviated service motion.
When he is healthy, his serve is extremely effective. Although he
wins some free points, he primarily uses it to set the points up for
his big ground strokes.

The third player is the reining Wimbledon champion, Goran
Ivanisevic. Ivanisevic, at 6'4", on a given day, is arguably the most
dominant server in tennis history. He is a power server (clocked
in the 130 mph range) who possesses incredible accuracy with
total disguise. He can be so overwhelming with his serve that
some of the best returners in the world have to actually start
guessing which way he is going to serve before he hits it simply
to get a chance to get their racquet on it!  

The wonderful thing about these three service actions is they
are so different in their styles, yet as we so frequently see in
these sequence series, they have much in common. These com-
monalities, which in most cases are the true fundamentals of the
game, are what we are looking for. The most important point to
take away from each sequence is that these players have very dif-
ferent actions. However, they get to almost the identical power
position (knees bent, shoulders and hips rotated, slight arch in
the back right before exploding up through the ball—refer to
sequence picture No. 3). From this point on, their service actions
look incredibly similar, with only subtle differences. The point is
if a player gets into a good power position right before exploding
up, the chances are good that he will produce an excellent serve. 

1

Top to bottom:
Greg Rusedski,

Marcelo Rios and
Goran Ivanisevic
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• These are three very different starting positions. Rusedski is leaning forward, arms stretched
out with his weight on the front foot. His feet are in line with the direction in which he is going
to hit. Rios is standing straight up with a “closed” stance. Ivanisevic starts with his weight totally
off the front foot and a slightly open stance. The key point is that all three are relaxed.

• As the players start their action and toss the ball up, their weight is primarily on the back foot.
• The tossing arm goes up to the side of the body at approximately a 45 degree angle. This facili-

tates rotation of the shoulders and hips. A common mistake is to have the tossing arm go up too
straight in front. This limits rotation. 

• Rios’ racquet head is close to shoulder height and is already moving upward, a result of his
abbreviated backswing. With the other two players, the racquet head has dropped down within
inches of the ground.

• All three are in a beautiful power position right before exploding up for the ball. Notice how the
knees are bent, the back foot has slid forward, the hips and shoulders are rotated, the back is
arched, the height of the elbow is close to being in line with the shoulders, the tossing arm is
fully extended and they are all leaning into the court.

• If you look closely you can see that Ivanisevic has slightly more knee bend and hip and shoulder
rotation then the other two. From this position, it is virtually impossible to read where he will
serve.

• Over the next three frames, you can clearly see the mechanics of the kinetic chain taking place
as the energy is transferred from the legs, hips, trunk, shoulders, arm, wrist and finally into the
racquet head.

• The racquet head is relatively perpendicular to the ground and is dropping down away from the
shoulders as opposed to close to the shoulders.  

• The left leg has slid up alongside the right. 
• The head is up as each start their vertical explosion.

• The legs have unleashed the energy, thrusting the players off the ground. This energy has been
transferred up through the body and is about to be transferred to the racquet head. 

• Notice how the body position at this point of the service action is so remarkably similar, even
though each player had such different approaches to the service action.

• The arm and racquet head speed cause a natural pronation of the forearm, which begins slightly
before contact and becomes more pronounced after contact.

• Notice how the players tuck the right arm in close to the chest as they make contact. This helps
slow the torso down and creates more speed via a whipping action at the top of the motion.

• Rusedski has pulled his head down significantly quite early in the action, which is not desirable.

• The left leg kicks backwards as they land on their front foot inside the court. 

1
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Phases of the Serve
by Paul Lubbers, Ph.D.
Director, Coaching Education
USA Tennis High Performance

The world’s best players possess solid fundamentals, allow-
ing them to produce an efficient, effective and successful
stroke while minimizing the risk of injury. This mastery

was gained through proper technique training. The goals for
technique training are threefold: First, to understand the funda-
mentals of technique; second, to be able to recognize and delin-
eate among fundamentals, styles and technical flaws; and finally,
to be skilled at teaching technique in the context of the player’s
overall development. These goals are of the utmost importance
to coaches working with junior players. With an understanding of
fundamentals and styles, players can all have the ability to pos-
sess an effective serve.

The following sequences highlight some of the fundamentals
of the serve, as well as the four phases of the serve that we have
identified as preparation, loading, hitting and follow-through. To
help illustrate these phases and fundamentals, we feature three
of the most dynamic servers in today’s game. 

The first player is Andy Roddick, who climbed into the Top 10
in the world with what is commonly called an abbreviated serv-
ice motion. Do not let the term “abbreviated motion” fool you. All
the major components of the swing are included, and his first
strike capabilities are outstanding!

The second player is Serena Williams, winner of the past four
Grand Slam championships. Her serve is indeed a weapon, and
she uses it to hit to specific targets with a variety of spins. That
often produces aces or opportunities to pounce on weak returns
and hit winners.

Our third player, Pete Sampras, possesses the technique by
which all other serves are measured. His serve has the elements
of disguise, consistency, accuracy, variety and, of course, power.
It is truly one of the best of all time.

We should strive to help all of our players acquire optimum
technique by teaching them the proper fundamentals of the
serve, yet still allow them to evolve their own individual stroke
characteristics. It is our hope that with a clear understanding of
the fundamentals and a daily focus on them, our country’s young
players can all develop solid technique that will serve them well.

Top to bottom: Andy Roddick, Serena Williams and Pete Sampras.

1
T H E  U S T A  N E W S L E T T E R  F O R  T E N N I S  C O A C H E S
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Preparation Phase 
All three players have just finished their pre-service routine. Each has established a balanced stance in prepara-

tion for serving. The front toes point at an angle to the baseline, which enables the hips and shoulders to rotate dur-
ing the loading phase. The toe position is not a function of style, but a true fundamental. All outstanding servers will
start with their toe pointed in this manner. Often players (i.e., Sampras) turn the toe more as they begin the loading
phase, which helps ensure adequate rotation.

Williams and Sampras lift their front toe transferring weight to the back foot. This action helps to establish bal-
ance and relaxation. Roddick uses a “rocking” action to transfer his weight from front to back. Either method is a func-
tion of style. This transfer of weight from front to back and then forward again into impact is a fundamental and trig-
gers the beginning of the loading phase.

Loading Phase 
The loading phase begins with the rotation of the shoulders, followed by the rotation of the hips and then con-

tinues with the bending of the knees. This “loading” motion stores energy in the major muscle groups utilized during
the serve. 

The ball toss and the leg drive are key components in this phase. Notice how each player holds the ball in the fin-
gers and how each player’s palm faces directly to the sky. The tossing arm goes up along the side of the body, helping
the rotation of the trunk. The toss is in front and slightly to the left of the front foot at impact. 

Notice the power position the players are in right before the beginning of the hitting phase. The knees are bent,
the hips and shoulders have rotated fully, the racquet is up and the tossing arm is fully extended. Stylistically, we see
two basic foot movements; each is acceptable. The “foot-up” technique (Roddick and Williams) produces greater ver-
tical force, which leads to a better up and out hitting trajectory compared to the “foot-back” style. Greater horizontal
force is produced by the foot-back-style (Sampras), which may enable better movement forward, toward the net. 

Hitting Phase
In the hitting phase, energy is unloaded through a sequence of movements often referred to as the kinetic link sys-

tem. This action begins with a powerful leg drive. The force produced from the leg drive should be such that the body
is driven upward off the ground. As the legs drive upward, the racquet drops down behind the back. This helps gener-
ate power for the serve. Note how the racquet head is away from the back and the shoulders. As the explosion upward
continues, the upper arm is elevated, which leads to a sequence where elbow extension, shoulder internal rotation,
forearm pronation and wrist flexion occurs on the way to contact. Notice the trunk rotation where both shoulder and
forward rotation allows each player to transfer the energy from the trunk, to the arm and ultimately to the racquet.
Finally, as the explosion drives the body off the ground, each player’s head remains up.

Follow-through Phase
After contact, the upper arm continues to internally rotate and the forearm pronates. This can readily be seen in

each of the players. These movements are a continuation of the power created from the acceleration of the racquet
and the alignment of the racquet for contact. In the final picture, we see the completion of the serve with all three
players landing on their left foot. The force from the legs, combined with the toss in front of the body, propels each
player forward into the court so that they land on the left foot. The kick back of the other leg helps each player main-
tain dynamic balance and aids in the recovery for the next shot.

T H E  U S T A  N E W S L E T T E R  F O R  T E N N I S  C O A C H E S
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by Paul Lubbers, Ph.D., Director, Coaching Education, Bobby Bernstein, Administrator, Coaching Education and
Scott Riewald, Ph.D., Administrator, Sport Science

In past High-Performance Coaching newsletters (Volume 1, No. 3 and Volume 5, No. 1) we have offered some

descriptive frameworks of the serve. These past issues can be found on www.highperformance.usta.com. In

this article, we build on what we’ve written in the past, using Bruce Elliott’s research from the 2000

Olympics, where he analyzed top professional players’ serves. The findings reveal quantifiable critical compo-

nents of the serve, which can be used to guide us as we teach the serve. One word of caution prior to continuing

on: The critical components that were identified, and are listed below, are based on serves of physically mature

professional players. How we apply these components as we teach young players may in fact be different since

their physical strength, size, and motor skills differ from what is seen in an adult. 

For example, we know that the proper use of the legs is necessary to create the ground reaction force that

drives the body upward and through the ball; it is critical to having an effective, efficient, and powerful serve. To

achieve that force, a player needs tremendous leg strength and coordination. Younger players, especially before

puberty, may be lacking the necessary leg strength, due to their stage of growth and development, and may not

be able to yet produce the “adult-like” movement patterns. Beware of imposing an adult model of an effective

serve on a young player. Please use the following critical components as a “guide” to teaching the serve, but keep

developmental differences in mind when working with younger players.

Coaches often have differences of opinion on the fundamentals of technique. Styles are commonly misinter-

preted as fundamentals. We need to be able to delineate critical mechanical fundamentals from individual styles.

What do you first notice when you analyze a player’s serve? Perhaps you look at the location and height of the

toss, or you notice the manner in which the racquet moves through the various stages of the service motion. Some

of you may use the kinetic chain as a guide to ensure that proper linkages exist between the body segments

involved in generating force for the serve.

Try to look at technique development as part of a whole process of developing a player’s ability to play the

game successfully (technical-tactical development). Good technique should not be a goal unto itself, so keep the

isolation of technique work to a minimum. When working on technique, try, when it is appropriate, to incorpo-

rate the broad spectrum of skills required to play the game. Any discussion of the fundamentals of technique

should include both tactical decision making and movement skills training. For example, when practicing the

serve, ask the player to do more than just “hit it.” Create a situation where the player hits the serve to a specif-

ic target and then must move to hit the second shot. By adding the tactical decision about the target and the sec-

ond shot, you now have created a dynamic situation where the player develops both the tactical and technical

aspects of the shot.

In the following sequences, you will see Pete Sampras, Justine Henin-Hardenne and Roger Federer execut-

ing a serve from three different views: front, side, and back. By seeing the serve from these three viewpoints,

we have the ability to gather information about the serve that we might miss by just viewing a shot from one

location. Please note that we have chosen three players who all employ a “foot back” style of serving which is

characterized by a slightly wider base in which the back foot does not move forward prior to serving. This style

of serving creates a resultant force that is linear in nature, verses a “foot up” technique that creates more

vertical momentum.

T H E  U S T A  N E W S L E T T E R  F O R  T E N N I S  C O A C H E S

Critical Components of the Serve

Top to bottom: Pete Sampras, Justine Henin-Hardenne and Roger Federer.
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Picture 1
Here we see all three players beginning their service motion with their weight being transferred to the back

foot and the tossing arm moving upward to the right side of the body. This weight shift and initial arm motion
facilitates the beginning of the rotational aspect of the unit turn. Often, players with deficient serves bring their
arm up in a linear fashion that inhibits rotation of the body.

Picture 2
The engine that drives the serve begins with the ground reaction force generated by the legs. Bruce Elliott’s

research indicates that professional players exhibit front leg knee flexion within a range of 60-80 degrees. This
type of flexion coupled with the angular separation between the shoulders and the hips (a difference between
them of approximately 20 degrees) puts each player in a power position which will allow tremendous amounts of
energy to be transferred throughout the kinetic chain to contact. Please note that each player is using the foot
back style as a base for their serve. This stance generally allows for the creation of more linear (forward) momen-
tum, while the foot up style, employed by players like Carlos Moya, Greg Rusedski and Venus Williams, allows for
the generation of more vertical (upward) momentum.

Picture 3
In these pictures we witness peak upper arm external rotation. This occurs prior to the hitting phase where

the hitting arm goes down and away from the body. This dynamic motion occurs due to the force generated from
the extension of the legs coupled with the movement and mass associated with the racquet. Research indicates
that top players exhibit external rotation in a range of close to 180 degrees. This range is similar to what is seen
in the throwing motion of professional baseball pitchers. The view from which we see Henin-Hardenne is ideal
to see this transpire.

Picture 4
Analyzing the contact point provides a glimpse at a few more of the critical elements of the serve. The loca-

tion of the ball at contact is out in front of the baseline and as the research indicates, about 8 inches to the left
of the front foot (for a right handed player). This type of toss puts the muscles in a better position to generate
force, allows the player to take advantage of the all-important “cartwheel” motion, or shoulder over shoulder
rotation, and also helps protect the shoulder from impingement-related injuries. The angle of the upper arm rel-
ative to the trunk at impact is termed shoulder abduction. This angle for top players ranges from 90 to 110
degrees. The view of Sampras and Federer provides a great angle to see this optimum position for the body at
contact.

Picture 5
After ball contact, the upper arm continues to internally rotate and the forearm pronates. This combined

action is commonly called “long axis rotation” and can readily be seen in each of the players. These vigorous
movements are an end product of the energy which began with the ground reaction force (leg drive) and was
transferred by the kinetic chain through the body segments and ultimately to the racquet. The critical compo-
nent is the vigorous internal rotation which is exemplified by the top servers in the game today.

Picture 6
Balance, racquet deceleration, and recovery all are occurring in the final pictures. These are three charac-

teristics to observe during the follow-through phase of the serve. Many times the characteristics of the follow-
through (landing pattern) will differ depending on the tactics and game style of the player. Here we see Sampras
(Serve & Volley) land with his weight moving forward to aid him in his move to the net, while Henin-Hardenne
is landing in a manner that will allow her to gain balance and prepare for a response from the back court.

T H E  U S T A  N E W S L E T T E R  F O R  T E N N I S  C O A C H E S
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The Links Between Physical Maturity and
Technical Development in the Serve
by Paul Lubbers, Ph.D., Director, Coaching Education, and Anne Pankhurst, B.A. (Hons.), Administrator, Coaching Education

In previous editions of High-Performance Coaching, we have presented many photo series of adult professional play-
ers. For the first time, and to illustrate the issues of progressive development raised in this newsletter, the four sets
of photos show the progressive development of the serve in young female players.

A successful serve depends on a number of key factors that are not always possible for young players to develop until
they reach a specific phase. These are the key factors in developing an effective serve:

• an overarm throwing motion
• dynamic balance 
• rotation of the hips and shoulder
• the use of all the segments of the kinetic chain 
• the generation of racquet head speed

In the sequences of photos from different phases, it is possible to see that the young players are able to incorporate
these different factors at different times. The Windows of Opportunity and the physical development issues have been
identified for each phase.

PHASE WINDOWS OF OPPORTUNITY
PHYSICAL DEVELOPMENT

ISSUES

Introduction and
Foundation Phase

5 – 12 years old

Develop
• throwing action and grip
• stance and dynamic balance
• rhythm
• basic shape
• hip rotation and then shoulder 

rotation

• ability to use dynamic balance
to control body at full height

• unable to use complex 
coordination at start of phase

• lack of strength

Refinement and 
Transition Phase

10 – 20 years old

Develop
• integration of body segments of

kinetic chain through the core
• ability to use both sides of body—

non-racquet arm and back leg
• use of increasing upper and lower

body strength
• use of ground reaction force—

shown in increased use of knees
and leg drive

• ability to control length of lever 
(racquet arm) through service motion

• different rates of growth in 
different players

• development of strength and
speed leading to ability to 
generate power

• temporary loss of coordination
with rapid growth in height

World-Class 
Performance Phase

15+ years old

Develop and Improve
• use of ground reaction force and 

leg drive
• shoulder rotation (further than hip

rotation) to increase arm speed
• use of power
• landing position and preparation

for next shot

• ability to maximize all physical
capacities to produce effective
serves
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Biomechanics of the
Tennis Serve
by Paul Roetert, Ph.D., Managing Director, USTA Player Development, and
Bruce Elliott, Ph.D., The University of Western Australia

In past High Performance Coaching Newsletters (Vol. 1, No.
3; Vol. 5, No. 1 and Vol. 7, No. 1), we have offered some
descriptive frameworks of the serve. These past issues can

be found on www.playerdevelopment.usta.com. In this article, we
will outline some key mechanical variables of the serve based on
the three major force-producing actions (leg drive, trunk rota-
tion and upper arm internal rotation). The research that this
article is based upon stems from work done by renowned
biomechanist Bruce Elliott, from The University of Western
Australia. Much of his research can be found in an ITF publica-
tion entitled Biomechanics of Advanced Tennis.

The study of biomechanics allows us to quantify and examine
human motion in order to enhance performance as well as to
prevent injury. The most important component of analyzing a
player’s performance is to focus on the key elements of a certain
stroke so that we as coaches can utilize the information to
improve stroke efficiency and effectiveness of the players we
coach. In this article, we will provide you with some biomechan-
ics findings that are based on recent research, but more impor-
tantly, we will provide you with some “ranges of acceptability” for
each of the mechanical variables of the serve. Although there are
a variety of ways in which we can analyze the technique of the
serve, we prefer to evaluate from the ground up.

There are other joint actions that contribute to optimal racquet
speed at contact, such as:

• upper arm elevation and forward movement,
• elbow extension,
• forearm pronation, and
• wrist flexion.
For the purpose of this article, the leg drive, trunk rotation

and upper arm internal rotation are all important and will be the
focus of the sequence pictures. One word of caution prior to con-
tinuing on: The key mechanical variables that are listed below
are based on serves of physically mature professional players.
How we apply these components as we teach and coach young
players may, in fact, be different since their physical strength,
size, and motor skills differ from what is seen in an adult.

1
T H E U S T A N E W S L E T T E R F O R T E N N I S C O A C H E S

Top to bottom: Roger Federer, Justine Henin, Andy Roddick.

Leg drive+Trunk rotation+Upper arm internal rotation
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Leg Drive
Research has showed us that leg drive needs to be an integral part of the service action. A good leg drive can help

transfer forces from the ground up to the next segments of the body. Cues to look for when examining the concept of
leg drive are:

1. Top players typically flex the knees approximately 70 degrees (± 10 degrees). This puts the knees in a position of
110 degrees of flexion as evidenced in photos 1 & 2.

2. A good leg drive involves a contribution from both legs. To see if the back leg provides enough contribution, we look
for “back hip vertical velocity.” In other words, does the back hip end up slightly higher than the front hip follow-
ing knee extension? (photos 3 & 4)

3. The forearm position at maximum external rotation is another good indicator of a strong leg drive. Research indi-
cates a forearm position of approximately 170 degrees (± 10 degrees). This is specific to a mature service action.
(The forearm will be almost parallel with the court.) ( photo 3)

4. Finally, the relationship of the feet to the ground tells us if there was sufficient leg drive as well. A strong leg drive
typically will lead to the player leaving the ground as shown in photos 4 & 5.

Trunk Rotation
Trunk rotation is another critical component of a successful service action. The large muscles of the trunk are the

next link in transferring forces from the lower to the upper body. Cues to look for:

1. As highlighted in photos 2 and 3, a shoulder alignment of approximately 35 degrees (±10 degrees) from a horizontal
position at the end of the backswing is ideal. (photo 2)

2. The trunk should rotate more than the hips during the loading phase. Therefore, look for a separation angle of
approximately 20 degrees at the end of the backswing. (photo 2)

3. At impact (photos 4 and 5), shoulder abduction will be approximately 100 degrees (± 10 degrees).
4. The key to an effective trunk rotation is characterized by a shoulder-over-shoulder action (cartwheel action).
(photos 2-5)

Upper Arm Internal Rotation
The final major force producing joint action is upper arm internal rotation. This shoulder rotation allows for forces

to be transferred from trunk to the upper arm. Cues to look for:

1. Research indicates that the internal angular velocity of the upper arm of top players typically is in the range of 2000-
3000 degrees/sec. That may not mean much to you; however, the main thing to focus on is that the upper arm moves
vigorously. (photos 3-5)

2. Another thing the players in these pictures have in common is that the elbow points outward and up in the follow-
through phase of the swing (photos 5 and 6). This is quite common in good servers, but not all players (even those
with good internal rotation) have this type of follow-through. (photo 5)

3. The final component of good technique in the serve is the non-alignment by approximately 35 degrees (± 10 degrees)
of the racquet and forearm at impact. This often can best be observed from behind the player. (photo 4)

There are many different ways to evaluate proper technique of the service motion. We wanted to provide you with
a set of guidelines to systematically study this stroke, using a summation of forces from the ground up approach. For
more detailed information about this article and to see live video of Federer, Henin and Roddick’s serves, please go to
www.playerdevelopment.usta.com.

T H E U S T A N E W S L E T T E R F O R T E N N I S C O A C H E S
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TECHNIQUE The tennis serve is the most important stroke in the game and the only shot that is not in

response to a ball that an opponent hits. Therefore, each player has 100 percent control

of the outcome of the serve. Why, then, do so few players have fast, accurate and con-

sistent serves at all levels of play? Even at the professional level, many players still struggle with

serve velocity, placement and consistency. The answer is due, in part, to the complexity of the

stroke. The serve is easily the most complicated stroke in tennis and may be the most difficult

for coaches to teach to students. The complexity of the movement is due to the summation of

forces from the ground up through the kinetic chain and out into the ball. If any of the links in

the chain are not synchronized effectively the outcome of the serve will not be optimal.

In this photo sequence we will review two of the best servers in the men’s game—Andy

Roddick (right-handed) and Fernando Verdasco (left-handed) hitting a first serve down the

“T.” In the next issue of the newsletter we will be analyzing serves from the women’s game.

The serve can be broken down into 3 phases and 8 stages (including the start and finish):

1) START – Photo 1 highlights the starting position of the serve and it is clear that both
Roddick and Verdasco have started to rock back onto their back legs and initiate muscle
contractions in the back legs. Notice how both players have a relaxed position; it is clear
from the focus in their eyes they have decided on the serve they will be hitting.

2) RELEASE – Photo 2 highlights the release of the ball from the non-dominant hand. As the
ball toss is the first major component of the serve, it is vital that the toss is performed cor-
rectly and consistently, as any deviation or inconsistency in the toss will result in adapta-
tions (usually negative) throughout the remainder of the serving motion. Notice that both
players have released the ball, after their tossing arm has elevated from the inside of the
front leg, in line with the baseline. This technique of releasing the ball is preferable to a
straight on ball-toss release, as it allows for greater rotational loading (i.e. hip and shoulder
turn). Roddick and Verdasco both release the ball at the same height (when their tossing
arm is just above the height of their head).

3) LOADING – Photo 3 showcases the loading position for both players. Highly efficient load-
ing mechanics are displayed, though they use different lower body techniques. Roddick uses
a platform (or foot back) technique, whereas Verdasco uses a pinpoint (foot up) technique.
It is important to note the back leg involvement during this loading phase. Both players do
a fantastic job of involving the muscles of the back leg and pushing hard into the ground,
which helps develop high levels of potential energy (stored energy)—which will be released
during the acceleration stage of the serve. This is one area that recreational and even less
effective junior, collegiate and professional servers are deficient. Both athletes have full
non-dominant arm extension, and each player’s front hip is pushing into the court—which
also aids in the storage of greater amounts of energy that can be converted during the
remainder of the serve.

4) COCKING – Photo 4 highlights how similar effective servers should be at this point in the
swing. Although both players use different starting mechanics in the upper and lower body,
at this point in the service motion they have nearly identical positions. Notice the racket
head is pointing to the ground (requiring phenomenal external rotation at the shoulder). A
line can be drawn from the dominant to the non-dominant shoulder (termed “shoulder-
over-shoulder” position) and also from the back hip to the front hip (“hip-over-hip” posi-
tion). This position is one of the biggest differences between effective and ineffective
servers. Players who do not reach this position in the service motion, usually suffer from a
poor ball toss and/or opening up the back hip/shoulder too early in the motion. This results
in the hips and shoulders becoming parallel to the baseline instead of being perpendicular.
Notice how both players also have their non-dominant armed tucked into their waist with
their elbow bent at approximately 90 degrees.

PREPARATION

SYNCHRONIZED SERVES
byMark Kovacs, PhD, CSCS, Sr. Manager Strength & Conditioning/Sport Science, and Jose Higueras, Director of Coaching
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PHASE: PREPARATION ACCELERATION FOLLOW-THROUGH
STAGE: 1. Start 5. Acceleration 7. Deceleration

2. Release 6. Contact 8. Finish
3. Loading
4. Cocking
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5) ACCELERATION – Photo 5 is the release of energy that has been stored in the previ-
ous components of the serve. This rapid acceleration of both the lower and upper body
is the result of effective summation of forces from the ground up through the kinetic
chain, which will result in ball contact in Photo 6. Notice that both players have main-
tained a stable body position highlighting the shoulder-over-shoulder and hip-over-hip
position, which will allow for efficient energy transfer into the ball at contact.

6) CONTACT – Photo 6 demonstrates great contact position for both Roddick and
Verdasco. These excellent contact points are a direct result of the previous positions that
both players were able to progress through. Notice that both players at contact have an
approximate 100-115 degree angle between the side of the trunk and the upper arm. The
contact point is also directly vertically in-line with the front foot. The upper body is fully
extended with the non-dominant arm tucked into the waist. Because of an effective leg
drive, both players are more than one foot in the air at ball contact. The ball is contact-
ing the racket in the top left quadrant of the racket strings (for a right-handed player)
and this is an ideal position to hit the first serve.

FOLLOW-THROUGH
7) DECELERATION – Photo 7 requires a transition of energy from exploding through the
ball to decelerating the body (specifically the upper body) after impact. These photos
show that both players have successfully made contact with the ball and have finished
the follow-through after ball contact. This included vigorous long-axis rotation (which is
a combination of internal shoulder rotation and forearm/wrist pronation). This long-axis
rotation results in the side of the racket that made contact with the ball, in photo 6, now
facing the back fence in these photos. All good servers perform this component, and this
will usually be the result of the previous components of the serve. It is also important to
observe that both players have maintained great upper body position, keeping their head
and chest up throughout this stage of the serving motion. Most ineffective servers at this
point in the motion have collapsed at the core, resulting in the head and chest pulling
down negatively, impacting both velocity and consistency of the serve.

8) FINISH – Photo 8 demonstrates a great finish (landing) position for the serve. Both
players have very similar landing mechanics, and it is clear that their head is looking for-
ward at their opponent, which allows them to effectively react to the return of serve. The
front leg has a slight bend at landing, which works as a shock absorber to lessen the
impact on the knee, hip and lower back. The back leg kicks up and back, which is in
direct response to the front leg landing on the ground (i.e. Newton’s third law – for every
action there is an equal and opposite reaction).

ACCELERATION

TECHNIQUE
SYNCHRONIZED SERVES
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Synchronized Serves II
by Mark Kovacs, PhD, CSCS - Sr. Manager, Sport 
Science/Strength & Conditioning/Coaching Education 
& Tom Gullikson, National Coach 

The serve is easily the most complicated stroke in 
tennis and one area that seems to provide some major 
differences between the men’s and women’s game. 
The question needs to be asked as to why we notice a 
difference in serve speed, spin and consistency at the 
junior, collegiate and professional level between male and 
female players. Is it a strength issue, a technique issue and 
priority of training issue? All these components may play a 
role, but to be successful at any level having a technically 
proficient service motion is vital to improved results. In 
last issue (Vol. 11 No. 1), we analyzed two male servers 
in the professional game, Andy Roddick and Fernando 
Verdasco. In this issue we are focusing on two of the best 
servers in the women’s game – Sam Stosur and Justine 
Henin. The complexity of the serve and coordination of the 
movements require the effective utilization of the ground to 
push against and help transfer the forces developed from 
the ground up through the kinetic chain and out into the 
ball. If any of the links in the chain are not synchronized 
effectively the outcome of the serve will not be optimal. 
It is generally noticed that the synchronization of these 
links are not as consistent in female servers and the 
purpose of this article is to highlight eight major areas to 
focus on when analyzing or developing an effective high 
performance serve.  

The serve can be broken down into 3 Phases and 8 
Stages (including the start and finish).

PREPARATION
1. START - Photo 1 highlights the starting position of 

the serve and it is clear that both players are relaxed 
and just about to start the weight transfer (i.e. rocking 
back) to initiate muscle contractions in the back leg. 
At this point in the service motion, most good servers 
have a clear picture of where they are going to hit the 
serve (i.e. wide, into the body or a t serve) and what 
type of spin they will be imparting on the ball. Having 
a repeatable pre-service routine is a hallmark of good 
servers and something that needs to be developed in 
servers at all levels.

2. RELEASE - Photo 2 highlights the release of the 
ball from the non-dominant hand (left hand for both 

servers). As the ball toss is one area that many 
players struggle to perform consistently (especially 
under pressure), it needs to be simple to perform 
and easy to replicate. Notice that both players 
have released the ball, after their tossing arm has 
elevated from the inside of the front leg, in-line with 
the baseline. This ball release motion is preferable 
to a straight on (perpendicular with the baseline) 
ball-toss release as it allows for greater rotational 
loading (i.e. hip and shoulder turn). This is one area 
that both Stosur and Henin do extremely well and 
is something that is a major factor in effectively 
synchronizing the following six components of the 
serve. It is also important to note that both players 
release at the same relative height - when their 
tossing arm is just above the eye level.

3. LOADING – Photo 3 showcases the loading position 
for both players. Efficient loading mechanics are 
displayed, though Henin uses a platform (or foot back) 
technique, whereas Stosur uses a pinpoint (or foot 
up) technique. It is important to highlight the use of 
the back leg involvement during this loading phase. 
Both players do a good job of pushing hard into the 
ground during this loading stage which develops high 
levels of potential energy (stored energy), which will 
be utilized as kinetic energy (usable energy) during 
the acceleration phase of the serve. This back leg 
involvement during the loading stage is one area that 
both players execute well, and many other female 
servers at all levels of the game sometimes struggle to 
effectively load. Both athletes have full non-dominant 
arm extension, and each player’s front hip is pushing 
into the court - which also aids in the storage of 
greater amounts of energy that can be converted 
during the remainder of the serve.

4. COCKING – Photo 4 highlights how similar effective 
servers should be at this point in the service 
motion. Although both players use different starting 
mechanics in the upper and lower body, at the 
cocking stage of the service motion they have nearly 
identical positions. Notice the racket head is pointing 
to the ground (requiring phenomenal external 
rotation at the shoulder). A line can be drawn from 
the dominant to the non-dominant shoulder (termed 
“shoulder-over-shoulder” position) and also from the 
back hip to the front hip (“hip-over-hip” position). This 
position is one of the biggest differences between 
effective and ineffective servers and less female 
servers (at all levels of the game) are consistently 
able to successfully navigate to this position 
compared to the male counterparts. It is interesting 
to note the Stosur is able to achieve a greater range 
of motion at this point and is the reason she is able to 
generate so much spin on her serve. Players who do 
not reach this position in the service motion, usually 
suffer from a poor ball toss and/or opening up the 
back hip/shoulder too early in the motion. Lack of 
shoulder flexibility also can contribute to players not 
being able to reach a full effective cocking stage.

Phase Stage

Preparation 1. Start

2. Release

3. Loading

4. Cocking

Acceleration 5. Acceleration

6. Contact

Follow-Through 7. Deceleration

8. Finish
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SAMANTHA STOSUR SERVE SEQUENCE

JUSTINE HENIN SERVE SEQUENCE
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ACCELERATION
5. ACCELERATION – Photo 5 is the release of energy 

which has been stored in the previous stages of the 
serve. This rapid acceleration of both the lower and 
upper body is the result of effective summation of 
forces from the ground up through the kinetic chain 
which results in ball contact (photo 6). Notice that 
both players have maintained a stable body position 
highlighting the shoulder-over-shoulder and hip-
over-hip position, while also keeping their head up 
and eyes looking up. Too often less effective servers 
will drop their head early in the acceleration stage 
and this can limit velocity, consistency and can also 
increase the risk of injury.

6. CONTACT - Photo 6 demonstrates contact position 
for both Stosur and Henin. These contact points 
are a direct result of the positions that both players 
were able to progress through during the previous 
five stages of the serve. It is interesting to note that 
although the contact points are less extended when 
compared to many of the male servers, Stosur and 
Henin are in effective contact positions with the 
upper body fully extended and non-dominant hand 
arm tucked into the waist. Due to an effective leg 
drive both players are substantially off the ground at 
ball contact.

FOLLOW-THROUGH
7. DECELERATION – Photo 7 requires a transition 

of energy from exploding through the ball to 
decelerating the body (specifically the upper body) 
after impact. These photos show that both players 
have successfully made contact with the ball and 
have finished the follow-through. This included 
vigorous long-axis rotation (which is a combination 
of internal shoulder rotation and forearm/wrist 
pronation). All good servers perform this component. 
It is also important to observe that both players have 
maintained good upper body position, keeping their 
head and chest up throughout this stage of the serving 
motion. Most ineffective servers at this point in the 
motion have collapsed at the core, resulting in the 
head and chest pulling down which negatively impacts 
both velocity and consistency of the serve.

8. FINISH – Photo 8 demonstrates a great finish (landing) 
position for the serve. This position requires great 
lower body deceleration to help cushion the landing 
on the front leg (left leg). Both players have very similar 
landing mechanics and it is clear that their head is 
looking forward at the opponent which allows them 
to effectively react to the return of serve. The front leg 
has a slight bend at landing which works as a shock 
absorber to lessen the impact on the knee, hip and 
lower back. The back leg kicks up and back, which is in 
direct response to the front leg landing on the ground.

NEW
MENTAL SKILLS AND DRILLS HANDBOOK

Foreword by Billie Jean King

USTA Mental Skills and Drills Handbook is written as a practical 
guide for coaches. It contains a variety of drills, 
activities, and on- and off-court coaching strategies 
that can be used to develop such mental-toughness 
skills as concentration, imagery, and confidence in 
players. The skills and drills were designed for use with 
players of diverse ages and skill levels.

The USTA Mental Skills and Drills Handbook is a 
must read for every serious player, parent, 
and coach. This book gives them exactly 
what they have been looking for—the best 
of sport psychology in one place that is well 
organized, easy to understand, and easy to 
apply to the court. Coaches will have at their 
fingertips practical drills to teach confidence, 
motivation, and relaxation. 

Dick Gould  
Director of Tennis at Stanford University  

17 National Team Championships  
Coached 50 All-Americans

About the Book

To Order

Edited By

PRICE: $49.95
PRODUCT CODE: 9781606790809

Larry Lauer, Ph.D. Daniel Gould, Ph.D. Paul Lubbers, Ph.D. Mark Kovacs, Ph.D.

 

Online: www.coacheschoice.com
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