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Abstract

Performance analysis during match play is vital for the long-term development of tennis players. The primary goal of this

study was to establish the differences between junior and entry professional tennis player’s selected performance

indicators in five-game situations. Data were collected using the Sagit/Tennis tracking system during six junior and

four professional tennis matches. Eight boys performed 3,112 strokes, while eight male professional players hit 1,631

strokes. The results showed slight differences in the distance covered by the two observed groups in the specific game

situations. Professional players performed faster shots in all game situations, except when playing at the net. They played

at a significantly faster tempo than the juniors. This difference was also affected by the higher shots speed and shorter

distance between the two players during the rallies. When playing from the baseline, the entry professional players

performed shots at a smaller angle than the juniors; and when serving, receiving and playing at the net, they hit shots at a

greater angle than the juniors. Our findings may assist coaches and players in improving the effectiveness of their tactical

and technical training to enhance their competitive performance.
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Introduction

The number of junior tennis players competing in

ITF tournaments is continually increasing, as

reflected in the ever-higher number of male and

female players competing in entry-level professional

events – ITF World Tennis Tour. The United States

Tennis Association1 indicated that more tournaments,

matches, sets, and games are required for players to

climb professional tennis rankings lists successfully.
The transition to professional tennis is gradually

becoming extremely demanding for junior tennis play-

ers. Reid et al.2 found that 91% of boys in the top 20 of

the ITF rankings, achieved a professional men’s rank-

ing, paving the way for their future professional suc-

cess. Playing at entry professional tournaments is the

first step towards top-level tennis, and in the event of a

successful performance allows players to take up tennis

professionally. McCraw3 observed that junior players,

previously ranked among the top 10 in the ITF junior

rankings, needed more than 4 years, on average, to

break into the top 100 of the ATP world rankings.

In the same study, tennis players who scored their

first ATP points at the age of 18, entered the top 100
at 21 years of age and reached their highest ATP rank-
ing at 23.

Research has shown that the professional game of
tennis is more physically demanding than the junior
tennis game.4 However, simply playing in tournaments
more often does not in itself guarantee any improve-
ment on the professional tennis ranking list. Players’
development and progress should be built on tactical,
technical, psychological, and conditioning competen-
cies that can be captured by match performance
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indicators. Along with their ever-growing developmen-
tal path, young tennis players are required to meet or
even exceed, performance indicator levels typically
expected of professional tennis players.

In advanced tennis match play, effective strategies
and tactics are essential for successful performance.5

Tennis strategy is based on a combination of tennis
strokes and game patterns in the five typical game sit-
uations: serving, receiving, playing at the baseline,
approaching and/or playing at the net, and passing
the player at the net.6 A tennis player’s effectiveness
during a match depends on their sport-specific knowl-
edge and cognitive (anticipation, perception, decision-
making, or response selection), as well as motor skills
(movement and stroke production) in response to var-
ious game situations. The developmental path of junior
tennis players is long, and it is becoming even longer
due to the growing level of competitiveness, the expan-
sion of the pool of high-level tennis players, and the
tennis game’s constant development. To progress up
the rankings (junior or professional), tennis players
must commit to many hours of tennis, conditioning,
and other training regimes in order to improve their
game and reach the upper echelons of the rankings.

Different technology systems based on video footage
are used to capture data: Sagit systems,7 ASL SE5000
eye tracking system,8 SIMI Scout software,9 computer-
based trace analysis,10,11 Hawk-Eye12 are just some of
the systems. Recent technological advances provide
opportunities to track various performance indicators
including players’ movements,13–16 shot effective-
ness,17–21 and time characteristics.22–24 Terroba
et al.25 presented a model based on video analysis of
matches and Markov decision processes to identify the
most successful strategies used by tennis players. The
aforementioned studies analysed match efficiency in
male and female professional tennis. In comparison,
several researchers7,20,26–30 have conducted notational
analysis of the junior game.

Given that there are numerous developmental
models and a wide array of changes that occur
during a junior tennis player’s long-term path of devel-
opment, our aim was to provide tennis coaches and
players with tactical insight in order to help them
implement more effective tennis training. The aim of
the study was to determine differences in shot efficien-
cy, selected performance indicators, and tactics among
male junior and entry professional tennis players.
The main focus was to observe the differences between
the two cohorts in terms of the distance covered by a
player, the distance and time between shots, as well as
the speed, and shot angles in various game situations.
This study aimed to contribute to the understanding of
the differences in some competitive performance char-
acteristics between junior and entry professional tennis

players. We hypothesize that there are group associa-
tions in the matchplay characteristics and indicators in
specific game situations. By examining the matchplay
indicators of male professional and male junior tennis
players, the findings will provide coaches a better
understanding of the interacting influence of age and
level of play on match performance, to aid their tactical
instruction of long-term game development.

Methods

Study design

During the tournaments, all matches were recorded
with fixed SVHS video cameras (Ultrak CCD Colour
KC 7501 CP) with a 25Hz frequency of capturing
input images. Each camera was fastened to the ceiling
of indoor tennis facility, allowing its wide-angled lens
(Ultrak KL 28141 s 2.8mm, Japan) to cover an entire
half of the court. The video recordings were digitized
using the Video DC30* video digitizer hardware (Miro,
Germany) with a resolution of 384� 576 at a data rate
of 2 MBs,2 while processing was carried out at resolu-
tion of 384� 288 pixels. The Sagit/Tennis tracking
system calculates the player’s position and velocity 25
times per second in numerical format. Software was
written to produce a schematic location of the player,
the player’s velocity at that position and players activ-
ities (shots production, split-steps, etc.). The accuracy
of the Sagit system had been already tested in other
studies.7,31 The digital images were processed with the
Sagit/Tennis tracking system using a computer vision
method. The study was conducted in accordance with
the ethical standards outlined in the 1964 Declaration
of Helsinki, following the 6th revision of 2008.
Participation was based on written applications sub-
mitted by national coaches. Individual tennis players
and their parents received information about the
study before the assessments, and we obtained their
signed consent before collecting data. All procedures
were approved by the Faculty of Sport Ethics
Committee.

Subjects

Eight boys (age 13.9� 0.8 years) performed
3,112 strokes, while another 1,631 strokes were carried
out by eight male professional players (age 20.1�
1.1 years). In sum, 4,743 strokes were analysed.
Data was collected during six matches at a junior’s
tournament (National Championship for the 14 &
under boys), and four matches at an entry professional
tennis tournament (ITF Men’s World Tennis tourna-
ment). All tennis players were considered to be
highly trained and ranked on the Slovenian national
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14 & under ranking list (position 5.4� 4.2), as well as

on the ATP professional ranking list (position 718.8�
503.4). All matches were played at the same indoor

tennis facility on a Rebound Ace GS surface. The

Human Ethics Committee of the Faculty of Sport

approved the experimental design and protocol prior

to data being collected.

Procedures

The matchplay characteristics for junior and entry pro-

fessional tennis players were collected using the Sagit/

Tennis tracking system: number of matches, match

duration, rally and rest phases, rally range, rally

number and length, number of shots, shot production,

distance covered, and movement speed. In addition,

data on the players’ movement and position when per-

forming shots were collected. Time and position of the

shots were added manually by a specially trained tech-

nician and the use of slow-motion function. Based on

this data, the following performance indicators for the

two groups of players in the five-game situations (serv-

ing, receiving, playing at the baseline, playing at the

net, and other shots) were calculated:

• distance covered by a player between shots (m);
• distance between the player’s and the opponent’s

shots (m);
• time between the player’s and the opponent’s

shots (s);
• average shot speed (km/h);
• rally tempo (number of shots per minute);
• angle between two successive shots (degrees).

Rally tempo refers to the anticipated number of

shots if a rally lasts for one minute and determines

the pace of the game. In serving, we considered the

serve and the following shot of the server, while, in

receiving a serve, the return of the serve and the next

shot of the receiver was taken into account. Angle var-

iation was measured based on the positions of player A

and player B at the time the shot was taken (Figure 1).

A player’s position on the court was determined

using the coordinate system, with the starting point

0.0 being placed in the centre of the baseline. When

calculating the angle, the cathetus was placed perpen-

dicular to the baseline (Figure 2).

Data analysis

All collected data was exported to a database, organ-

ised with a combination of SQL statements, exported

into Microsoft Excel, and processed using the statistical

programme SPSS 26 for Windows.
Descriptive statistics were reported for matchplay

characteristics and performance indicators. The

Normality of the variables was analysed by the

Kolmogorov–Smirnov test. Welch’s t-tests were used

to evaluate differences between junior and entry pro-

fessional matchplay characteristics and performance

indicators. The extent of the differences between the

two groups in characteristics and indicators was

expressed using Cohen’s d with an absolute value of d

higher than 0.8 considered as a large, higher than 0.5 as

medium, and higher than 0.1 as a small effect size

difference.32

Results

The results concerning the differences between the

junior and entry professional tennis players along

with the matchplay characteristics are presented in

Table 1. Matches played by entry professional tennis

players lasted longer than those played by junior play-

ers. The duration of each rally at the entry professional

level is significantly lower than that of the juniors.

Figure 1. Calculation of the angle according to the positions of
player A and player B at the time of the shot.

Figure 2. Positioning the coordinate system with starting point
0.0 in the middle of the baseline.

Filipcic et al. 3



The same applies to the percentage of active match
time (rally time) in terms of total match time, which

is lower for entry professional tennis players. There
were no differences in break duration between points

among both groups of players. From the standpoint of
the duration of individual rallies, juniors play a signif-

icantly larger number of longer rallies (more than 10 s).
There were no differences in the rally number, shots

number and shots number per rally.
Shot production analysis shows that the differences

between the two groups are in the return of the serve,

where entry professional tennis players perform fewer
forehand returns on the second serve. Junior tennis

players perform significantly more forehand shots at
the baseline. In professional tennis, the ratio between

forehand and backhand shots at the baseline was more
balanced than in the junior matches. There were no

differences in the number of serves, both returns on

first serve and backhands return on second serve
between the two cohorts. No differences were observed

also for backhands at the base line, net shots and

“other shots” (i.e., defensive, drop, and touch shots)

between both study groups.
Movement analysis of the players shows that juniors

cover a significantly longer distance during each rally

compared to the entry professionals. There were no

differences in the distance cover in a match and per

shot between observed groups. No significant differen-
ces were found for the player groups in average and

peak movement speed.
The results of matchplay performance indicators are

shown in Table 2. In all game situations junior players
covered a longer distance between two successive shots

than their professional counterparts. There were signif-

icant differences in distance covered between the shots

in serving (p< 0.0, d¼�0.37), in baseline game

Table 1. Descriptive statistics and differences in matchplay characteristics of junior boys and male entry professional tennis players.

Matchplay characteristics Junior boys Professional men

Match (no.) 6 4 p(t) d*

Time

Match time (min) 65.4 (�18.3) 81 (�28) 1.79 �0.66

Rally time (s) 7.3 (�1.7) 4.4 (�0.5) 0.00 2.31#

Resting time per rally (s) 19.5 (�3) 20.5 (�2.4) 1.53 �0.37

Rally time (%) 27.5 �(5.8) 17.9 (�3.4) 0.00 2.02#

Rallies range

Rally 0-5 s (%) 51.5 (�8.7) 67 (�5.5) 2.00 �2.13

Rally 5-10 s (%) 22.7 (�4.9) 23.3 (�2.4) 1.24 �0.16

Rally 10-20 s (%) 18.9 (�4.9) 8.6 (�2.6) 0.00 2.63#

Rally 20þ s (%) 6.7 (�4) 0.8 (�0.7) 0.00 2.05#

Rallies and shots

Rally (no.) 145.2 (�22.7) 193 (�52) 1.96 �1.19

Shots (no.) 1327.3 (�425.5) 1316.5 (�199.7) 0.95 0.03

Rally length (shots) 4.7 (�1.8) 3.4 (�0.3) 0.08 1.01

Shots production

First serve 47.3 (�9.5) 66.5 (�11.1) 2.00 �1.86

Second serve 20.2 (�2.3) 32.5 (�9.6) 1.99 �1.76

Forehand return on first serve 20 (�12.2) 13.5 (�5.1) 0.20 0.70

Backhand return on first serve 14.8 (�4.9) 16 (�6.8) 1.31 �0.20

Forehand return on second serve 5.2 (�2.4) 1.8 (�.1.7) 0.01 1.63#

Backhand return on second serve 4.5 (�4.7) 22.5 (�8.9) 2.00 �2.53

Forehand 131.8 (�50.1) 68 (�8.7) 0.01 1.77#

Backhand 97.5 (�38.1) 83.3 (�11.6) 0.34 0.50

Net shots 5.3 (�5.4) 6.8 (�3.0) 1.49 �0.34

Other shots (slice and drop shots) 55.2 (�19.1) 40.8 (�19.3) 0.16 0.75

Distance travelled

Distance per match (m) 2208 (�645.7) 1776.2 (�281.4) 0.12 0.87

Distance per rally (m) 15 (�2.8) 9.4 (�0.9) 0.00 2.69#

Distance per shot (m) 4.8 (�1.7) 4.3 (�1.4) 0.53 0.32

Movement speed

Average movement speed (kph) 4.5 (�0.3) 4.9 (�0.5) 1.92 �0.97

Peak movement speed 1. (�1.5) 21.3 (�3.4) 1.18 �0.11

#Indicates a difference between junior boys and professional men at the 5% level or less.

*Cohen’s d.
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(p< 0.00, d¼�0.14) and in other shots (p< 0.0,
d¼�0.57), between the two groups observed. The lon-
gest distances between shots were measured for base-
line play, and the shortest distances for net play. There
were significant differences in distance in serving
(p< 0.04, d¼�0.12), receiving (p< 0.00, d¼�0.66)
and baseline game (p< 0.00, d¼�0.23), between the
two groups observed. The time between a player’s
and opponent’s shots was much shorter for the group
of professional players than that of the juniors in all
game situations except for the net game. A large effect
size was calculated for serving (p< 0.00, d¼�2.02),
baseline game (p< 0.00, d¼�0.94) and other shots

(p< 0.00, d¼�0.85). A smaller difference in time
between shots was shown for the receiving, where a
medium effect size was calculated (p< 0.00,
d¼�0.65). Measured speed is the average speed of
the ball on the path from one player to another.
Therefore, the values are significantly lower than
those that can be monitored in tennis matches, where
the measured value represents the highest (peak) speed
of the shot. There were no significant differences in
average speed in all game situations. There were no
significant differences in rally tempo in all game situa-
tions. Larger differences in the angle of shots between
the professional (M¼ 6.01) and junior tennis players

Table 2. Mean, SD, N, and Cohen’s d of matchplay performance indicators of junior boys and male entry professional tennis players.

Junior boys Professional men

Mean

Std.

deviation N Mean

Std.

deviation N p(t) d*

Distance covered by player between shots (m)

Serving 3.4 1.3 479 3.0 1.2 348 0.00 �0.37#

Receiving 5.1 1.6 400 5.4 1.6 247 1.99 0.22

Baseline game 4.7 1.9 1559 4.4 1.8 465 0.00 �0.14#

Net game 4.2 1.3 11 3.5 0.4 5 1.24 �0.64

Other shots 6.5 2.5 79 5.3 2.0 119 0.00 �0.57#

Distance between the player’s and the opponent’s shots (m)

Serving 25.4 1.2 583 25.2 0.9 447 0.04 �0.12#

Receiving 26.4 1.8 479 25.2 1.8 348 0.00 �0.66#

Baseline game 27.2 2.5 1906 26.6 2.2 638 0.00 �0.23#

Net game 18.3 4.2 19 17.3 3.5 16 0.45 �0.26

Other shots 23.3 3.7 124 24.4 3.1 182 1.99 0.31

Time between player’s and opponent’s shots (s)

Serving 1.2 0.2 583 0.9 0.2 447 0.00 �2.02#

Receiving 1.6 0.4 479 1.4 0.3 348 0.00 �0.65#

Baseline game 1.7 0.5 1906 1.3 0.3 638 0.00 �0.94#

Net game 1.4 0.4 19 1.6 0.4 16 1.75 0.38

Other shots 2.0 0.6 124 1.7 0.4 182 0.00 �0.85#

Average shot speed (km/h)

Serving 75.9 13.4 583 104.0 17.4 447 2.00 1.85

Receiving 61.7 12.0 479 68.7 14.5 348 2.00 0.53

Baseline game 60.5 12.2 1906 75.4 12.4 638 2.00 1.21

Net game 50.5 17.3 19 45.2 20.8 16 0.43 �0.28

Other shots 43.3 10.1 124 54.9 11.2 182 2.00 1.08

Rally tempo (number of shots per minute)

Serving 51.8 10.2 104 72.4 11.8 99 2.00 1.87

Receiving 32.2 4.6 79 40.7 6.0 101 2.00 1.54

Baseline game 23.3 4.0 347 29.8 4.0 173 2.00 1.61

Net game 22.0 3.6 8 27.7 3.5 11 1.99 1.61

Other shots 21.5 3.3 45 27.3 3.2 63 2.00 1.8

Angle between two successive shots (degrees)

Serving 9.4 2.7 461 11.0 2.7 447 2.00 0.58

Receiving 10.2 4.2 509 10.4 5.1 348 1.39 0.04

Baseline game 7.3 4.4 1984 6.0 4.2 638 0.00 �0.3#

Net game 7.1 4.4 26 8.9 6.3 16 1.66 0.34

Other shots 8.9 4.9 132 8.4 4.7 182 0.36 �0.11

#Indicates a difference between junior boys and professional men at the 5% level or less.

*Cohen’s d.
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(M¼ 7.3) were only found for baseline shots, where the
juniors performed forehand’s and backhands at a sig-
nificantly larger angle (p< 0.00, d¼�0.3).

Discussion and conclusions

The total match time for junior and entry professional
players was in accordance with the values reported in
other studies, which are comparable in terms of court
surface, the number of sets played, player’s age, and
competitive standards.33,34 In our study, junior tennis
player match duration was shorter than noted by
Torres-Luque et al.,27 both in terms of total match
time as well as the number of rallies.

The percentage of rally time compared to match
time established the work-rest ratio, which is an impor-
tant indicator and allows coaches to define training
workloads appropriately, both in tennis training, as
well as strength and conditioning.34,35 Effective rally
time often represents one-third of total match
time.36,37 The ratio of effective rally time is influenced
by court surface type, age, and the level of the tennis
players, as well as by psychological, tactical, and fitness
factors. In the present study, the values in both junior
and professional tennis players were lower, which sup-
ports the findings of studies conducted on hard court
surfaces,35,38 where these percentages amounted to
21–23% of total match time.

In the present study, rally duration was higher, on
average, than in a sample of 16-year-old players
observed by Torres-Luque et al.27 Fernandez-
Fernandez et al.35 measured even shorter lasting
points in female junior tennis players. On average,
junior tennis players perform 3–5 shots per rally,
which means that more than 50–60% of rallies end
within 5–6 seconds.28 It was found that in entry profes-
sional tennis players matches, point duration is influ-
enced by higher accuracy and increased velocity of the
first serve.39 On the other hand, a shorter rally duration
means that only 10% of the points last more than
10 seconds.

The study shows that juniors differ from profession-
al tennis players in serve and return of serve efficiency
and two more shots that follow. In junior tennis,
almost half of all rallies were completed within 1–3
strokes,28 whereas in professional tennis, points won
from 0–4 rallies were most strongly associated with
success.40 In future, juniors will need to develop tech-
nical competencies that will allow them to create pres-
sure on the opponent, seize opportunities to take
advantage and finish the rallies.

In tennis matchplay, the forehand is generally con-
sidered to be the dominant shot at the baseline, due to
biomechanical, technical, and tactical factors. Players
perform the forehand shot with greater adaptability,

variability, and efficiency (speed and precision), with
the tactical intention of creating pressure on the oppo-
nent.41 More frequent use of the forehand from the
baseline was also shown in our study, especially in
junior tennis players, which is in agreement with the
results from Klaus et al.,28 who found that 14-year-
old players hit forehands more often than backhand
strokes. In our study, male entry professional players
hit more forehand return shots on the second serve,
which indicates on the players’ competence to take
the initiative and control of the rally with the return
of serve.

We found that the distance covered during a match
was 1700–2200m, which falls within the range of
results obtained by Fernandez-Fernandez et al.34 and
Pereira et al.42 However, it is important to emphasize
the relationships between the distance covered and the
number of rallies and number of shots played. In our
study, the results related to the distance covered
between two successive shots mainly exceed what has
generally been accepted for both professional, and
especially, junior tennis players. Nonetheless, these
values were lower than the values obtained by Reid
et al.21 Professional male tennis players at the
Australian Open covered 10 meters per winning point
and eight meters if they lost the point. Kovalchik and
Reid29 found that professional male tennis players cov-
ered greater distances per rally than junior players.

In our study, professional tennis players in serving
and baseline game situations used game patterns that
prevented the opponent to open the court and thus
indirectly complete a shorter distance. Torres-Luque
et al.27 pointed out the importance of developing
other tactical and technical competencies such as shot
speed, opening angles, power, and ball heaviness. The
distance between the player and opponent is continu-
ously changing. From a tactical perspective, if a player
is closer to the net, this means a more offensive position
which increases the possibility of taking control over
the point and dominating the opponent. Using the
Sagit/Tennis technology, Mart�ınez-Gallego et al.14

confirmed that winning professional players spend
more time in the offensive zones and cover longer dis-
tances per individual point than their less successful
counterparts.

Distance between player and opponent in serving,
receiving, and playing at the baseline was significantly
shorter in professional than in junior tennis players.
Reid et al.21 found that male players hit serve returns
close to or inside the baseline and thereby shorten the
distance, and consequently the time, of ball flight,
which on average lasts � 0.7 s.

In terms of time, professional tennis players also
have a shorter time between two consecutive strokes
than the juniors in all game situations except for the
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net game. Kovalchik and Reid29 also found lower reac-
tion time values on the serve and the return as a result
of the shorter distance between the players.
Professional tennis player’s competence to position
themselves further up the court, for shots in all game
situations, showed the most significant difference
between the groups observed. The junior tennis players
will have to develop reaction, perception and anticipa-
tion skills, adapt the technique of the baseline shots
and return of serve and develop effective game pat-
terns. At the same time, they will need to be able to
use developed abilities and skills under mental pressure
with a high accuracy.

The differences in the time and the distance between
successive shots among the two observed groups indi-
cated the most important area of future development of
junior tennis players. Shots speed is definitely a perfor-
mance indicator, which is important in tennis, but in
our study did not significantly differ professional and
junior tennis players. Shot speed indirectly shows the
technical competence of a player who, with different
movement patterns and strokes, is capable of effective-
ly solving various game situations. Entry professional
tennis players performed their shots in all game situa-
tions, except net play, faster than the juniors. The dif-
ference in power was observed in the serve, where the
professionals’ serves were on average 29 km/h faster
than the juniors’ serves, which confirms the findings
of Vaverka et al.43 who also found that professional
tennis players direct their serves closer to the line. In
addition, they mentioned tactical and technical compe-
tences and body height as important performance fac-
tors. Hizan et al.5 correlated the higher serve speed in
professional tennis players to a higher number of aces,
and a higher percentage of points won with the serve.

Rally tempo is a complex performance indicator,
which determines the frequency of successive shots per-
formed by a player if the rally lasts for 1minute. In our
study, rally tempo did not prove to be a performance
indicator that distinguished the two groups of players
significantly.

As expected, the highest rally tempo is found in the
serve and return, while values for the baseline game
and net game situations drop considerably. Weber
and Born44 explain the higher tempo in the serve and
return due to the quality of both strokes and to time
pressure since both players execute strokes within the
first four shots of a rally. This concept emphasizes the
importance of daily training for the serve and return, as
well as that of the first two shots after the two initial
strokes.

Professional tennis players perform shots by
employing an optimal ratio between speed and preci-
sion. Shot precision is influenced, in the lateral direc-
tion, by the angle between the incoming and outgoing

ball. Brody45 found that if the shots were aimed
straight down the middle of the court, they would
give quite a sizeable margin for error, of almost 10
degrees to the right or left, before the ball lands in
the alley. Our results confirmed this conclusion since
it was only while serving and receiving that the angle
sizes somewhat exceeded the value of 10 degrees. In our
opinion, this is due to the position of the service box,
which forces players to hit wide serves, along with the
technical characteristics of the serve, which allows for a
more lateral rotational effect. On the other hand, in
this case, the player returning the serve also has a
chance to hit the return of serve with a slightly larger
angle. Otherwise, the importance of the optimal shot
angle grows as incoming balls move at ever higher
speeds. In our study, differences between the observed
groups in the shot angles were significant in baseline
game. It is worth mentioning that professional tennis
players at the baseline play faster than juniors and at
the same time perform shots at a smaller angle, mean-
ing that they primarily avoid making lateral errors.
Evidently, they are better at using the geometry of
the court.

The present study has certain limitations, which are
mainly linked to small sample size. The sample size
limits the generalization and interpretation of the
results with groups of tennis players that have different
characteristics than those found in our study group.
The technology available for tennis match data capture
was mostly manual, making the data collection both
challenging and time-consuming. Data collection
regarding the performance indicators was therefore
combined in the five-game situations, in order to
increase the frequency of the occurrence of individual
shots. These circumstances explain why in serving and
receiving we did not separate the first and second
serves, and the returns of the first and second serves.
Similarly, in the “other group” of shots, we included
those actions in which players performed shots in
defensive situations, or solved situations following
drop shots. A limitation of the present study was also
that in the execution of the individual strokes, we did
not analyse the various characteristics of ball flight,
such as ball rotation (spin), height and depth, or
impact height. These ball properties have an important
influence on shot efficiency and match play success.
The offensive or defensive types of play were evaluated
indirectly with rally tempo, which can determine the
tactical intention of a tennis player. We did not evalu-
ate the types of movement, direction changes, or split
step characteristics in movement analysis in this study.

In conclusion, the present study aimed to determine
the differences in shot efficiency, selected performance
indicators, and tactics among male junior and entry
professional tennis players. The results will help

Filipcic et al. 7



coaches of junior tennis players focus their long-term
plans on developing appropriate tactical-technical

competencies and fitness abilities in their players.
Moreover, the findings demonstrate, above all, the
need to include the monitoring of important perfor-

mance indicators, such as speed, shot placement, move-
ment location, and shot execution, in their daily work
and match analysis. Coaches have to include relevant

game patterns in their daily programs and monitor the
repeatability and reproducibility of performance.

Entry professional players cover significantly
shorter distance (serving, baseline game) than junior
tennis players which was also affected by the shorter
distance between the two players when exchanging

shots (serving, receiving, baseline game), and thus
resulted in a shorter time between shots (serving,
receiving, baseline game, other shots game situation).

The result is a higher value of rally tempo. The study
contributes to the understanding of the differences in
performance indicators that emerge during a player’s

long-term development from the age of 14 and up to
the senior category. These findings provide information
for coaches and players, to help them increase the effec-

tiveness of tactical and technical training and, ultimate-
ly, to enhance matchplay performance.

Apparent differences between professional and
junior tennis players show, that the long-term develop-
ment of junior players not only changes specific ele-
ments of their fitness (movement speed, agility,

power) and technical competence (shot speed, adapt-
ability, variety, disguise) but also the area of
perceptual-cognitive skills that results in the dynamic

interaction between the anticipation and ability to rec-
ognize specific game patterns of the opponent while
receiving the serve and defending when opponent is

at the net.
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