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German Tennis Federation (DTB):
promising young talents of Peter Born 
and Barbara Rittner
6 regional associations
Tennisverband Mittelrhein e.V. (TVM)
Tennisverband Niederrhein e.V. (TVN)
Westfälischer Tennis-Verband e.V. (WTV)
Tennisverband Rheinland e.V. (TVR)
Hessischer Tennis-Verband e.V. (HTV)
Hamburger Tennisverband (HHTV)
Tennisverein Mühlheim

Soccer and other sports
1. Bundesliga: Bayer 04 Leverkusen
(1. FC Cologne), Soccer-Coaches-Course (DFB) 2004 - 2006
Hand ball, cycling, track and field, skiing, 
water polo, swimming, sabre fencing, basket ball

Coaches´ Academy
Weight Lifting (Oliver Caruso)
A-Trainer: Ice hockey, volleyball, tennis, swimming
B-Trainer: Water polo, Swimming)

Experiences in top
sports

Basic model of performance diagnostics

[Zeit]

Complexity of testing

Decentral

Mobile  
Methods

Central
Lab
methods

e.g. Sprint tests
Jump and reach, 
medicine ball toss…

Videographic
analysis (High-
Speed), 

Complex strength and 
endurance diagnostics, 
medical check 

Development of performance

Frequency of testingMethods
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Why performance diagnostics at an early age?

Talentscouting (age 11 years):

to get information about the physical foundations

to identify factors that may inhibit optimal athletic
performance respectively the development of the
player

to design a training programme for the talented
players with individual focus
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Team competition

4 boys

4 girls

1st part: Tennis
4 boys singles

4 girls singles

2 boys doubles

2 girls doubles
TV NR 2002

2nd part:
Athletic competition

Coordination pool

Jump pool

Throw pool

Run pool

TV NR 2002
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3rd part:
Team- Game

Results of:

Tennis +

Athletic competition +

Team- Game

= Champion 
TV NR 2002

Parallel to part 1-3:
Performance diagnostics at the DTB-Talent-Cup in  

2004/05/06

Speed, Quickness, Agility:

• Linear sprint  

• Lateral sprint

• T-Run

Jumping performance:

• Squat Jump

• Counter Movement
Jump

• Drop Jump

Throwing
Performance:

• Medicine ball 
toss

• With both & with
one hand
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Summe der Ränge der Einzelspieler
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Summe der Ränge der Einzelspieler

DTB-Talent-Cup 2004 Results of performance diagnostics
2004 

- 80 boys (born 93) 

- 80 girls (born 93)

12417

8820

DTB-Talent-Cup 2005
- 80 boys (born 94) 

- 80 girls (born 94)

Results of performance diagnostics
2005
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DTB-Talent-Cup 2006

- 80 boys (born 95) 

- 80 girls (born 95)

Results of performance diagnostics
2006 

13Berlin-
Brandenburg8

20Schleswig 
Holstein7

24Niedersachsen6

25Württemberg5

25Bayern4

36Rheinland-Pfalz3

39Baden2

42Hessen1

PkteVerbandRang

9Mecklenburg-
Vorpommern16

23NRW15

24Sachsen Anhalt14

27Saarland13

29Sachsen12

34Westfalen11

38Niederrhein10

40Mittelrhein9

PkteVerbandRang

Final results of the team competion (part 1-3) Talent-Cup 2005
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Performance 
diagnostics revealed:

• Very well trained juniors
with good basic training

• Natural talents without
basic training

• Some are active in other
sports (soccer, 
handball…)

Conclusions

But we also found:

• Successful tennis
juniors with a low
level of physical
foundation/ deficits

• One-sided/ 
unbalanced training

• Tennis specialists

Conclusions
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Individual examples: 
Tennisranking compared with Testranking

German Junior 
Tennisranking 
(age 11, born 93)

• No. 1 (8)

• No.  55

Testranking
(age 11, born 93)

• No. 75 (?)

• No. 1

Specialist in tennis performance vs. specialist in athletic
performance

Example junior Peter K. (born 93):

• at the age of 11:
German Junior Tennisranking No. 
17
Testranking No. 5

• at the age of 12:
German Junior Tennisranking No. 4 
runner up at German Junior 
Championships 12 & under

• at the age of 13:
German Junior Tennisranking No. 1

Development of a talented player: 
tennis performance and athletics
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Basic training for kids, 
beginning at the age of 6 
through to the age of 11/12.

Statements

to improve:

Message:
build foundations!

• GENERAL ATHLETIC EDUCATION
• GENERAL CONDITIONAL TRAINING
• GENERAL COORDINATIVE TRAINING

to improve

• prepare the body
• develop a muscle basis

Statements
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Encourage them to 
continue playing other
sports !

Play affiliated sports !

Multi-sport practice !

Statements

What else is possible in athletic performance during
childhood and youth?

Training with own body weight: yes, but…
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Training devices for strength training

Gymnastics (own body weight)

Dumbbells / barbells

Machines

Medicine ball etc.

Vibration/EMS

Rubber band

Modifications:
• velocity? 
• forms of contraction?
• stretch shortening cycle

(reactivity)?

Traditional literature about training of condition

ability 6 to 8     9 to 10    11 to 12      13 to 14   15 to 16    17 to 20

Low
effectivity

High
effectivity

Medium
effectivity

Coordination

Flexibility

Element. speed

Max. speed

Strength

Aerobic end.

Anaer. end.
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• Danger for growth plates?
They occur very rarely during childhood and youth (CAINE 1990; 
LARSON/McMAHON 1966; McMANAMA/MICHELI 1977; MICHELI 
1988).

• There is no study with epiphyseal fracture with children and youth.

• There are no signs for dangerous modifications of blood pressure and 
other heart / circulatory parameters (BLIMKIE 1993/1997).

• With competent care and correct exercise technique
resistance training is no risky training form for children
and youths. 

BLIMKIE et al. 1993/1997

Most often discussed risks and conclusion

literature

Own Studies (2002-2006)
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Probanden
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Gruppe 1 Gruppe 2
Av.: + 135,5% Av.: + 57,1%

Eingangstest
Ausgangstest

Bench Press

Basis: own experience as fitness coach at Bayer 
Leverkusen for 8 years (tennis/hockey)

Study of scientific articles

Studies in school with different forms of strength
training: machines, rubber band, own body weight, 
dumbbells, medicine ball



14

Conclusion: start them early!

Early: basis training – later on intensive strength training

Message: 
Early parallel training
of tennis technique, 
agility, strength and 
endurance
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Strength
endurance

50 reps/series

30 % strength

Methodology of strength training
children youth adults

Hypertrophy

60 -70 % strength

20 - 8 reps/series

Rope jumps low/medium/max. Drop JumpsHopping

Forms of jumps

Maximal-/Ecc.
Reactivity

3-1 reps/series

(+) 100 % strength

Vib-
ration

Elektro-
stimu.

variable

10-15 min

Kleinöder 2005

1. Introduction

2. Simple performance diagnostics: Talent Cup

3. Complex performance diagnostics: Strength, 
speed, endurance and coordination

4. Consequences for training practice

32nd European Coaches´ Symposium Stockholm 2006
Dr. Heinz Kleinöder, Institute of Training Science and Sport 
Informatics

Peter Born, National Team Manager DTB 

Effects of Performance Diagnostics on 
Training Practice in Tennis
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Complex diagnostics in tennis

Strength
Leg Press 
Abdominal Press
Back Extension
Bench Press
Lat Machine 
Posturomed
Jumping performance

Endurance
treadmill test

Speed
linear sprint
T- run
Pendulum sprint
stroke velocity

Coordination
high speed
Posturomed

From 6 m/s auf 33 m/s in 0.1 s,
100 km/h within 100 ms!!!velocity [m/s]

-500 -450 -400 -350 -300 -250 -200 -150 -100 -50 0 -50
time [ms]

20

25

30

35 impact

racket

hand

elbow
shoulder

regulation

-600 -550
0

5

10

15

ballistics
begin of 
forward

swing 

3D-Analysis of a forehand stroke

Message:
Coordination: velocity-precision, 
Strength form: reactivity
Psychology: regulation and ballistics
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Roddick

Coordination

Allaut

Proprioception and balance on a movable plate: 
Posturomed

Parameters
time [t]
distance in x [cm]
distance in y [cm] 
total distance [cm]
Ring 1, 2, 3 [%]

Task: 
15 s one leg stand with
open and closed eyes

Results: 
level of balance, 
ability to regain it
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Speed
linear sprint
T- run
Pendulum sprint
stroke velocity

Results speed, quickness, agility

Players and coaches can compare the score
relative to other players of the same age and 
gender.
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Strength
Leg Press 
Abdominal Press
Back Extension
Bench Press
Lat Machine 
Posturomed
Jumping performance

Strength diagnostics
isometric and dynamic
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Hill´s force-velocity
-relation

Mod. after De Marees 2005

Maximal 
velocity
(speed)

Isometric maximal force, 
velocity = 0

Nobel prizes for medicine 1922:
for his discoveries in the area of 
heat generation of muscles

*1886, † 1977

In general:
velocity decreases
with increasing load
(and level of strength)

Message:
strength training leads to 
improvements of 

a) maximal force,
b) maximal velocity,
c) power (force x velocity).

power

Diagnostic protocols: 
test design
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Pre-innervation: [N] and [t]
Fmax:  [N]
Fmax relative: [N/kg]
RFD: [N/ t]

Fmax
3275 N

RFD
Pre-innervation

Parameters of isometric measurements
Fmax
3275 N

Pre-innervation

Task: 
reach Fmax as 
fast as possible

Result: 
information of basic
level of strength

Vmax
0,75 m/s

Pmax
1545 W

x

=

Fmax
2209 N

Pre-innervation: [N] und [t]
Fmax [N]
vmax [m/s]
Pmax [W] 
Pmax/kg [W/kg]

Parameters of dynamic measurements

Task: 
max. fast 
movement

Result: 
information about
specific muscular
performance

x
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Hill´s force-velocity-relation

Mod. after De Marees 2005

Isometric maximal force, 
velocity = 0

Nobel prizes for medicine 1922:
for his discoveries in the area of 
heat generation of muscles

*1886, † 1977

Hypertrophy:
moderate weights
fast movements

Hypertrophy
moderate weights
slow movements

Maximal 
velocity
(speed)

power

IK-training
slow movements,

high weights,
fast force development

Speed training
very fast movements

Jumping performance: force platform

Parameters:
Height [cm]
Contact time [s]
Index: h [cm] / t [ms]
Fratio jump left/right 
Fratio landing left/right
Pmax [W]

Task: SJ, CMJ, DJ
maximal height (short
contact time)

Result:
Maximal force, power,
reactivity
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• to find out strengths and 
weaknesses of our players.

• to compare the players
profile details and the score
in relation to other players of 
the same age and gender.

• to design or refine an 
individual training
programme.

Performance Diagnostics National Team 
(age 12-14 years):
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Main results from our strength diagnostics
Trunk:
Often there is a dysbalance between abdominal and lower back 
muscles (ratio 3:4), abdominals are too weak,

Legs:
Often there is a dysbalance of legs (+ 15 % resp. 20 %) in right-left
comparison, we also often find a dysbalance between leg flexors and 
leg extensors, flexors are too weak,

Arms:
We often diagnose a dysbalance between right and left arm (+ 15 % 
resp. 20 %)

Proprioception/balance:
Most tennis players have to leave the platform and doing so to stop the
test with closed eyes.

These dysbalances appear early during the individual career of 
the players!

Basic training helps to prevent those dysbalances!

Endurance
treadmill test
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From the test 
results the
coach can
determine
which fitness
areas the
player need
to improve.

Endurance

Results and recommendations

Individual recommendations for training
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4. Transfer the diagnostic results and 
recommedations into practice

1. Analysis of the diagnostic results
by the German University of Sports

2. Overall results of all tested players

3. Individual analysis and recommendations
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Training Programme

for

………..

Winter 06 / 07 

TRANSFER THE TESTING RESULTS INTO 
PRACTICE

HAVE A PLAN !

DESIGN AN INDIVIDUAL 
TRAINING PROGRAMME 
TOGETHER WITH THE COACH 
OF THE PLAYER.

Steps in order to design a periodized training
programme:

1. Choose the most important tournaments

2. Decide the training periods with regard to the
performance peaks

3. Design macrocycles

4. Design microcycles
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APRMARFEBJANDECNOVOCTSEP

•LIPPST
•BOLTON
•TARBES

NO 
TOURNAMENTS

•JUN
•GER

•E CUP 
•E CUP

•BUCHEN
•TE TIM

NO TOURNAMENTS

D

PREP 1RCOMA
R
P

COMA
R

D A
R

COMPREP 2PREPARATION 1REST

INDIVIDUAL PROGRAM
(maintenance)
SPEED
COORDINATION
TENNIS DRILLS
ENDURANCE (regeneration)
STRENGTH (maintenance)

INDIVIDUAL PROGRAM
(weaknesses, dysbalances, health)
ENDURANCE
STRENGTH
COORDINATION

OTHER 
SPORT

Periodisation 14 & under

Macrocycle: preparation phase

-8 -7 -6 -5 -4 -3 -2 -1 0 Weeks

Basic strength
training

Health: stabilization
Performance:
15-10 reps, medium
gymnastics

Semi-specific
strength training

Strength
training for
competitive
phase

Performance:
reactivity
10-6 reps/gymn.
stabilization

Performance:
12-8 reps fast
reactive warm-up
stabilization

2 x 45-60 min/week 2 x 45-60 min/week 2x 20-30 min/
week

Periodisation 14 & under: Macrocycle prep. I
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16.00 – 17.00
Strength training:
individual program

15.00 – 15.45
Physi. Conditioning
coordination, basketball
sprint – quickness

15.45 – 17.45
Tennis
-bh variations
-serve (complex)
-baseline drill: return + 
forehand

-forehand – footwork, 
change of direction

-smash + jumping power

16.00 – 18.00 
Tennis
speed, agility, quick.
serve & return
smash & volley
passingshots

18.00 – 18.45
Physi. Conditioning
individual program: 
strength

WEDNESDAYTUESDAYMONDAY

Example of a micro cycle

SUNDAY
day off

45 min.
Endurance
regeneration

14.00 – 15.30
Tennis
match (single)

15.30 – 17.00
match (doubles)

15.00 – 17.00
Tennis
-fh crosscourt & 
down the line
-fh inside out & 
inside in
-serve & return

17.30 – 18.30
Individual program:
strength

16.30 – 17.00 
Coordination:
dynamic warm up
basketball
17.00 – 18.30
Tennis
Matchsituation
-powerful – aggressive
-bh - crosscourt
-down the line approach
-passing shots

18.30 – 19.00
Endurance (extensive)

SATURDAYFRIDAYTHURSDAY

Example of a micro cycle
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Individual program:
strength

Physical
conditioning

20´

Match (one set) – focus on attacking gameTennis tactic30´

Serve (tube; pre-stroke)
1.Serve and 2.Serve (20 in all directions)
Volleysituations
Approach to net

Tennis technique
1.part complex
2.part situations

15´
15´
25´

Rhythm – consistant - lengthWarm up - tennis20´

Running abc
ladder drills / forward – backward movements

Conditioning:
(Speed/Agility/
Qickness)

10´
25´

Ball drills / rope skipping /
dynamic warm up

coordination10´
10´

TRAINING CONTENTTUESDAYTIME

Example of a training session

Summary and conclusion

1. Health: early diagnosis of deficits is needed

2. Performance: Early and individual development of 
condition and tennis technique: 

3. Aim: to use the individually best training methods

4. Accompany individual development of performance
with simple and complex diagnostics

5. Evaluation of used training methods and transfer the
results into training practice accordingly

Main demand:
talents must be prepared for their being talents!
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Thank you for your attention!

Additional material
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Zusammenfassung

• Kraft stellt einen leistungsbestimmenden Faktor
in der Sportart Tennis dar,

• Kraft hat viele Erscheinungsformen, Dynamik 
und Reaktivität dominieren, Muskelkorsett ist 
Voraussetzung

• Leistungsdiagnostik sollte sich daran orientieren
und verschiedene Verfahren kombiniert einsetzen,

• Frühzeitige Heranführung an die grundlegenden 
Formen der Kraft, 

• Krafttrainingsmethoden frühzeitig einsetzen,

• Längsschnittentwicklung ist wichtig, um ggf. 
Defizite gezielt beheben zu können.

DasDas FlFläächenverhchenverhäältnisltnis ist aber entscheidend fist aber entscheidend füür die r die 
funktionellen Eigenschaften eines Muskels.funktionellen Eigenschaften eines Muskels.

((SaltinSaltin et al. 2001; et al. 2001; PettePette 1999; 1999; BoothBooth, , CriswellCriswell 1997; 1997; StaronStaron et al. 1989)et al. 1989)

Typ II Fasern verdicken doppelt so stark wie die übrigen 
Fasern.

Krafttraining vergrößert die Fläche, die Typ II Fasern im 
Muskelquerschnitt einnehmen, beträchtlich.

Je gJe güünstiger das Flnstiger das Fläächenverhchenverhäältnis fltnis füür Typ II Fasern ist,r Typ II Fasern ist,
destodesto schnellerschneller ist der ganze Muskel.ist der ganze Muskel.

Das Zahlenverhältnis von schnellen zu langsamen Fasern 
ändert sich nicht/kaum

Umwandlung von IIX (schnell) in IIA Fasern (mittelschnell) 
und umgekehrt ist möglich (Krafttraining – Detraining), auch 
von Typ I in Typ IIA (Sprinttraining).

Zielstellung Faseranpassung: Ein erstes Fazit
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Einfache Übungs- und Diagnostikformen 

238448252398

63910767141282

4466215941813

385966287776

79613258091410

100618069851639

3879616331396

712519671791

747134010231150

Gesamtweg y [mm]Gesamtweg x [mm]Gesamtweg y [mm]Gesamtweg x [mm]

re Bein
angehoben, 
Augen zu

re Bein
angehoben, 
Augen zu

li Bein
angehoben, 
Augen zu

li Bein
angehoben, 
Augen zu

MW

STD

Posturomed: Exemplarische Ergebnisse
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Orientierungswerte

175  2123,1  4,234,2  3,732,0  3,1U18

189  2322,1  4,533,0  4,230,4  3,4U16

216  2920,2  5,127,6  2,926,8  3,7U14

196  3115,4  3,625,8  4,225,2  4,3U12

Drop [ms]

x      sx
Drop [cm]

x      sx
CMJ [cm]

x      sx
SJ [cm]

x      sx
Sprung/
Alter

Modern diagnostics, modern training methods, science and training
solutions (German Research Center for Top Sport)

Vibration training

Electro stimulation

Strength diagnostic
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18 machines equipped with force and 
distance sensors (Mechatronic)

Sprungkraft

Komplexe Kraftdiagnostik für alle Muskelgruppen
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Tagesdaten und Anamnesebogen

Challenges:
How to design a periodization training programme…

• Each individualized periodization training
program is based on the fitness level and the
planned tournament schedule.

• Therefore, at the beginning of each season it is
important to decide which tournaments are most
important for the tennis development of the
player. 

• Periodization in blocks

• intensive training phase

• active regeneration and adaptation phase
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MACROCYLCE 14 & UNDER

FIRST AIM: IMPROVE THE TENNIS SPECIFIC FOUNDATIONS AND 
PHYSICAL FITNESS 

SECOND AIM: BETTER RANKING

DEMANDS

• enough time for regeneration after the long summer season
(3 weeks - September)

• Preparation phase one (6-8 weeks - October / November)

• Preparation phase two (6-8 weeks – December / January)
(including tournaments, results are less important) 

• Precompetitive phase and competitive phase (6-8 weeks - January / 
February / March)

• active rest / regeneration phase (2 weeks – April)

• precompetitive phase and competitive phase (may- september)

• several active rest / regeneration phases in the long summertime season

14 & under
TOURNAMENTSTRANING-PHASEMONTH

-
-

TE St.Genevieve des Bois

TE Bolton
TE Tarbes
European-Winter Cup Qu.
European-Winter Cup Final
German Junior Indoor Champ.

-
-
Teamcompetitions
Regional Championships
German Junior Championships
European-Summer Cup
TE Leeuwarden
Europeanchampionships
TE Coloenge

RP / Test
PP 1
PP 1
PP 2 
PP 2 / CP 1
CP 2
CP 3 / Test
RP / PP 1
PP 2
CP 1 / ARP
CP 2 / ARP
CP 3 / ARP

SEP
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
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• Planning the different phases in a sensible way is
most important

• But especially in Tennis it is not easy to find the
right relation between training and rest because of 
the full tournament calendar throughout the year

• to find the best combination of preperation-, 
competitive- and regeneration- phase is easier with
young players

• use tournament- free time for physical training

Trainingssteuerung – Biofeedback (2)

Beispiele für versch. Trainingsformen/Methoden

Schnellkraft (reaktive Form) Standard (Hypertrophie)


