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Master of Science (SEHP)

Requirements:
Bachelor of Sport Science with 180 CP or comparable
Scientific-medical studies with at least 9 CP

Certificate for knowledge of English language:
Confirmation of the B2 language level in the certificate of the German
general university entrance qualification (Abiturzeugnis)

IELTS (British Concil): Score 6.5

TOEFL (Paper-based): Score 550

TOEFL (Computer-based): Score 213

TOEFL (Internet-based): Score 80
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EVALUATION OF A SPECIFIC REACTION AND ACTION
SPEED TEST FOR THE SOCCER (GOALKEEPER

Marco KnoorP, JAIME FERNANDEZ-FERNANDEZ, AND ALEXANDER FERRAUTI
Department of Training and Exercise Science, Faculty of Sports Science, Ruhr University Bochum, Bochum, Germany
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Knoop, M., Fernandez-Fernandez, J. & Ferrauti, A. (2013). Evaluation of a specific reaction and action speed
test for the soccer goalkeeper. Journal of Strength and Conditioning Research, 27(8), 2141-2148.
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Alexander Ferrauti Hrsg.
Trainings-
wissenschaft

fiir die Sportpraxis

Lehrbuch fiir Studium, Ausbildung
und Unterricht im Sport
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Reaction & Action

Speed Test fur
Fussball-Torhuter




Reliabilitat

Reaction/Action-Speed-Torhiitertest
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Journal of Sports Sciences
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713721847

The Hit & Turn Tennis Test: An acoustically controlled endurance test for
tennis players
Alexander Ferrauti®, Vanessa Kinner?; Jaime Fernandez-Fernandez®

2 Department of Coaching Science, Faculty of Sports Science, Ruhr Universitat Bochum, Bochum,
Germany

First published on: 02 February 2011

Ferrauti, A., Kinner, V.J. & Fernandez-Fernandez, J. (2011). The Hit & Turn Tennis Test: an acoustically
controlled endurance test for tennis players. Journal of Sports Sciences, 29(5), 485-494.



Physiology of match play in Tennis

TENNIS
W.R. (VO2 = 1,737 I/min) Ra 1,5

Einschlagen

10- 40 min T T 100 - 120 min 0,7

LAUFEN 1,5
W.R. (VO2 = 1,695 I/min)

1,3

1,1
\:\/\M-V\/\'\/\ MV VAWM

" " 0,9

10 - 40 min 1| I 100 - 120 min 0,7

Ferrauti, A., Bergeron, M.F., Pluim, B.M. & Weber, K. (2001). Physiological responses in tennis and running with similar oxygen uptake.

European Journal of Applied Physiology, 85(1-2), 27-33.




IT AND TURN
TENNIS TEST

Ein akustisch gesteuerter Ausdavertest
fiir Tennisspie ler zur Ableitung der
maximalen Saverstoffaufnahme

20 1 30s Hit & Turn Tennis Test =\
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E 10 1 a0s |_‘_
T 9741s
£ 8142 l—{
X
; 7 143s — StartingInterval 49s
S 6 144s M Interval Change 0,1s
S 5 745s -
4 146s I_{ Level Duration ca.45s
3 idTs — Numnber of Levels 120
2 148s
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(Ferrauti et al. 2011)

http://www.sportwissenschaft.rub.de/traiwi/
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The biannual nationwide DTB-Test

Adi Sport Orthop. Traumatol. 29, 180-192 (2013)
orthopadle " Elsevier — Urban&Fischer
Traumatologle www.elsevier.de/SportOrthoTrauma

http://dx.doi.org/10.1016/j.orthtr.2013.07.005

Abstract ORIGINALARBEIT/ORIGINAL PAPER

o ncorha maymate veareene | CONception for Fitness Testing

between victory and failure. Because

technical and tactical skills are predom- | @) d i n d iVid ua I ized tra i n i ng

inant factors in tennis it is of great

importance to organize the fitness p ro g ra ms in the G erma n Ten ni S
training as efficient and time saving .

as possible. The German Tennis

Federation (DTB) has established a bian- F e d e ratl o n

nual nationwide physical testing includ-
ing ~ 400 squad players. The results
obtained are used for basic talent identi-
fication as well as the development of
training guidelines, including individual-
ized training programs. The present
article shows the concept for fitness

tactinn and trainina dacinn of tha NTR

Alexander Ulbricht, Jaime Fernandez-Fernandez, Alexander Ferrauti
Department of Training and Exercise Science, Faculty of Sports Science,
Ruhr-University Bochum, Germany

Eingegangen/submitted: 14.05.2013; akzeptiert/accepted: 12.07.2013

Ulbricht, A., Fernandez-Fernandez, J. & Ferrauti, A. (2013). Conception for fitness testing and individualized training programs in the
German Tennis Federation. Sportorthopéadie Sporttraumatologie 29(3), 180-192.



Altersklasse: 10,5-11 Jahre {(mannlich)

ZeDI

Tentrum Sir Diagnostk
und intervention Im Sport

Prozentrang Grogs Spannwelts Gewicht BMI Rumpfeuge Handkrart Liegestatz Bauch Test ROcken Teat
%] fem] fem] gl (kg'm] fem) D kgl | ND ] 0] i i
Mittelwert 1474 1459 37,7 173 23 21 18 19 24 18
10 1385 133,2 33 15,2 6.0 17 13 10 1" )
20 1427 140,0 332 164 -30 18 15 13 14 10
30 1441 142,0 357 16,7 05 20 16 16 15 15
40 145, 143,7 7.0 17.0 1,0 20 17 17 16 16
S0 147, 145,5 37.8 174 3.0 22 18 18 18 17
a0 1488 1431 380 17.7 5.0 22 19 20 22 18
70 1503 150,0 39,38 180 [ 23 20 21 27 20
80 1516 1506 417 184 30 24 21 24 40 22
S0 156.7 183,9 4338 188 10,0 4 22 7 S0 24
Prozentrang Tapping C-Movement Standwslt- Rep. Jumps Madizinball Weltwur? Aufschiag Test
Frequenz Jump Sprung EMzienz Vorhand ROckhand Uber Kopf Mittsiwert Max
) 2] fem) fem] findex] fem] fem) fem] fkmvn) (xmin]
Mittslwert 10,6 283 176 107 ce3 622 524 118 125
10 3.0 228 157 0,80 561 522 410 102 108
20 93 244 163 092 S80 s60 455 108 115
30 10,0 253 170 0.9s 616 s83 432 13 121
40 10,3 268 172 1,02 640 612 510 117 123
S0 10,5 275 175 1,04 665 620 520 120 127
(=1 10,7 292 180 1,08 676 630 sS40 21 128
70 1.0 30,2 1683 1,16 659 60 550 123 130
80 114 315 187 1,28 736 = 570 125 132
0 120 350 185 1,60 750 720 380 130 137
Prozentrang Linsarsprint Richtungswschsslsprint HIt & Tumn Test
sm 10m 20m VH Wends VH Gesamt RH Wende RH Gasamt Level max VO2max sst
s fe] = f#) te] fe] ] fs] el [miminkg]
Mittelwert 117 2,04 364 126 3,09 1,38 b3y | 12,0 52,9
10 1,27 2,18 3,88 142 3,28 1,56 347 e3 432
20 1,23 212 3,78 1,36 3.2 1,50 335 10.6 0.7
30 1.21 2,08 3N 131 3.17 1.47 3.25 110 513
40 1,19 207 3,69 128 3,10 143 3.24 114 519
S0 1.17 2,06 3.64 128 3,08 1,40 3,20 120 529
(=1} 1,16 205 3.62 1,24 3.07 1,36 3.18 12,2 53,3
70 1.14 2,01 3.57 1,20 3.04 1.31 3.15 13.0 46
80 1,12 1,85 3,50 1,17 259 1,25 3.06 13,8 55,1
S0 1.1 1,92 340 1,10 254 117 259 147 57,3




Physical Performance & Tennis Ranking

Boys 12-14 (n=75) r Boys 14-16 (n=63) r Boys 16-18 (n=40) r

Service Mean Velocity 0,506 Medicine Ball Backhand 0,440 Service Mean Velocity 0,558
Medicine Ball Backhand 0,487 Service Mean Velocity 0,397 Service Max Velocity 0,470
Service Max Velocity 0,486 Service Max Velovity 0,379 Hit & Turn Test 0,344
Medicine Ball over Head 0,482 Hit&Turn Test 0,348 Medicine Ball Backhand 0,333
Upper Back Strength 0,442 Medicine Ball Forehand 0,313 MB VH 0,260
Hit & Turn Test 0,389 Hand Grip Force 0,309 20m Sprint 0,218
Medicine Ball Forehand 0,373 Medicine Ball over Head 0,301 Prazision 0,209
Body Height 0,373 Standing Long Jump 0,291 Isometrische Kraft 0,170
Hand Grip Force 0,336 Shuttle Run Sprint 0,282 RWS VH Gesamt 0,158
10m Sprint 0,315 Body Height 0,272 Rumpfbeuge 0,132
5m Sprint 0,257 20m Sprint 0,256 RWS VH Wende 0,116
Standing Long Jump 0,235 RWS VH Gesamt 0,196 KorpergroRe 0,115
Rumpfbeuge 0,210 10m Sprint 0,191 EKA 0,102
EKA 0,197 Tapping 0,168 MB Uber Kopf 0,084
Prazision 0,194 EKA 0,153 Standweitsprung 0,071
RWS RH Gesamt 0,180 Isometrische Kraft 0,114 10m Sprint 0,059
Tapping 0,179 Bauch Test 0,104 RWS VH Gesamt 0,047
CM-Jump 0,178 CM-Jump 0,089 Tapping 0,029
RWS VH Gesamt 0,168 Rumpfbeuge 0,070 CM-Jump 0,011
Isometrische Kraft 0,153 RWS VH Wende 0,069 5m Sprint -0,022
RWS RH Wende 0,068 5m Sprint 0,058 Handkraft DH -0,034
20m Sprint 0,050 RWS VH Wende 0,054 RWS VH Wende -0,079
Liegestitz 0,044 Gleichgewicht -0,014 Rickentest -0,134
Gleichgewicht -0,004 Prazision -0,020 Liegestitz -0,189
Bauch Test -0,024 Rickentest -0,022 Bauch Test -0,252
RWS VH Wende -0,039 Liegestiitz -0,057 Gleichgewicht -0,324

(Ulbricht et al. 2015, 2016)




FROM AGILITY TO POWER
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Individualization levels of training prescription & injury prevention

Individual
Load Management

- Load monitoring

N ;
*'00 Recovery Management p
> /)(s
S Q,
o> .
. \‘\\6 Individual Intervention & Load Prescription “}%}
\Qb\ - Competition analyzes & Performance testing Q/
-,
& - Individual strengths and weaknesses profile ®
& 2%
P - Individual setting of training volume & intensity %)
& U

General Sport Specific Principles

- Competition and training load, injury risk profiles and
performance structure in different genders & age groups

Individualization levels of training prescription & injury prevention



Knowledge about Competition and Training Load in Badminton

Review

ser J Exerc Sport Res
ittps://doi.org/10.1007/512662-019-00610-4
leceived: 21 May 2019

\ccepted: 7 July 2019

) Springer-Verlag GmbH Deutschland, ein Teil
'on Springer Nature 2019

®

Check for
Gpdates

Antonia Edel ® - Yuchen Song - Thimo Wiewelhove - Alexander Ferrauti

Faculty of Sport Science, Ruhr University, Bochum, Germany

Activity profiles and physio-
logical responses during match
play in four popular racquet
sports

A literature review

Edel, A., Song, Y., Wiewelhove, T. & Ferrauti, A. (2019). Activity profiles and physiological responses during match play in four

popular racquet sports. German journal of exercise and sport research, 1-11.
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MULTIFEEDING ZWEI GEGEN EINS - KOMPLEX ZWEI EINS - ABWEHR
Standard Variation 1 Variation 2 Standard Variation 1 ‘ Variation 2 ‘ Variation 3 i 2
Warm-Up Warm-Up Warm-Up Warm-Up Warm-Up Warm-Up Warm-Up Warm-Up Warm-Up Warm-Up
2x10x30s 3x20x10s 1x12x50s 3x5x1min 3x5x1min 3x5x1min 2 x4 x2min 3 x4 x2min 3x8x1min 3x3x3min
WP=10s WP=10s WP =50s WP=30s WP=20s WP=40s WP=30s WP=20s WP=20s WP=20s
f
.

/7 tZ
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Single Case - Physiology

V'02

RER

5.0

V'02, V'CO2

e L S

L L G LRL

ST

Player ID 6
Geschlecht Mannlich

Training Match %Match
VO, mean [MI/min/kg] 59.2+7.0 44.1%8.0 134%
VO, peax [MI/min/kg] 70.2 62.2 112%
RERmean 0.95+0.06 0.78 £0.07 121%
RER . 1.18 0.88 134%
EE ean [keal/h] 1139+135  941+170 121%
HRean [bPM] 155 + 10 160 + 8 97%
HRpcak [bpm] 171 173 99%
Lageak [mmol/L] 7.7 2.6 299%




Single Case - Kinematics
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Sprunghdhe: 0,48 m,

Distanz: 0,65 m,
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Knowledge about Training Drills in Tennis

8 x 4 x 4 fh-winner

[baseliner 2 players |

3 x 8 x 1 sprint

[ baseliner 1 player |

4 x 4 x 8 fh-winner

3 x 4 x 12 fh-winner

[baseliner 1 defensive |

4 x 4 x 4 fh/bh-drill

3 x 8 x 2 sprints HEN—ia
3 x 4 x 6 fh/bh-drill l—_—.
o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LA [mmol/I""]

Ferrauti, A., Pluim, B.M. & Weber, K. (2001). The effect of recovery duration on running speed and stroke quality during intermittent training
drills in elite tennis players. Journal of Sport Sciences, 19(4), 235-242.



Knowledge about age specifics

Eur J Appl Physiol (2013) 113:2769-2779
DOI 10.1007/s00421-013-2712-x

ORIGINAL ARTICLE

Changes in phosphocreatine concentration of skeletal muscle
during high-intensity intermittent exercise in children and adults

J. Kappenstein - A. Ferrauti - B. Runkel -
J. Fernandez-Fernandez - K. Miiller -
J. Zange

Kappenstein, J., Ferrauti, A., Runkel, B., Fernandez-Fernandez, J., Miiller, K. & Zange, J. (2013). Changes in phosphocreatine
concentration of skeletal muscle during highintensity intermittent exercise in children and adults. European Journal of Applied
Physiology, 113(11), 2769 - 2779.



Knowledge about age specifics
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Individualization levels of training prescription & injury prevention

Individual
Load Management

- Load monitoring

N :
*'00 Recovery Management p
> /)(s
S Q,
> .
\\\6 Individual Intervention & Load Prescription \;}%}
N
\Qb - Competition analyzes & Performance testing Q/
-,
& - Individual strengths and weaknesses profile ®
& 2%
P - Individual determination of training volume & intensity %)
& %

General Sport Specific Principles

- Competition and training load, injury risk profiles and
performance structure in different genders & age groups

Individualization levels of training prescription & injury prevention



Tactical Profiling

Schlipsing, M., Salmen, J., Tschentscher, M., & Igel, C. (2014). Adaptive pattern recognition in real-time video-based soccer analysis. Journal of
Real-Time Image Processing, 1-17.



Psychological Profiling

E [ng/100 mg Kreat] 10 NE/E
10 T Davis-Cup Singles
Player A (n=6)
8 1 o 81 Player B (n=5)
o
| =
61 8 67
4- 47
d
B O (m|
B o o
21 o 27 O E
o
0 2,240,5 7,0+0,8 0 3,7%2,2 2,2%0,7
Player A Player B Player A Player B

Ferrauti, A., Neumann, G., Weber, K. & Keul, J. (2001). Urine catecholamine concentrations and psychophysical stress in elite tennis under
practice and tournament conditions. The Journal of Sports Medicine and Physical Fitness, 41(2), 269-274.



Physiological Profiling

Male National Ranking (n=59)

Yes

Do you frequently
complain about
hypoglycemia in tennis?

Ferrauti, A., Pluim, B.M., Busch, T. & Weber, K. (2003). Blood glucose responses and incidence of hypoglycemia in elite tennis under practice
and tournament conditions. Journal of Science and Medicine in Sport, 6(1), 28-39.



RUHR-UNIVERSITAT BOCHUM
FAKULTAT FUR SPORTWISSENSCHAFT

REGman - Open 2015

Ein Herren-Einzel-Turnier unter sportwissenschaftlichen Fragestellungen
im Rahmen des BISp-Projekts ,Regenerationsmanagement im Sport*

+ 1000€ Antrittsgeld und 3000€ Preisgeld! (zur Verfligung gestellt von der ITF)
+ individuelle Leistungsdiagnostik flr jeden Teilnehmer!
+ zwolf garantierte Tennismatches - aufgeteilt auf zwei Turnierblocke!



Recovery Profiling




Harmful effect of CRI compared to PAS Beneficial effect of CRI compared to PAS CRI PAS

< >
Pre Post Pre Post
-4,0 -2,0 0,0 2,0 4,0 [em] [em] [em] [em]
Subject #1 | 45,8 491 50,5 43,9

Subject #2 ] 42,4 43,0 45,0 40,4

Subject #3 — | 358 39,1 39,0 40,7
Subject #4 = 40,4 418 45,8 476
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Physical Performance Profiling

Endurance < > Strength Endurance > Strength

Speed

Ulbricht, A., Fernandez-Fernandez, J. & Ferrauti, A. (2013). Conception for fitness testing and individualized training programs in the German
Tennis Federation. Sportorthopéadie Sporttraumatologie 29(3), 180-192.



Playing Style Profiling
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Decision Tree Guided Individualization
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Individualization levels of training prescription & injury prevention
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Load Management

- Load monitoring
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General Sport Specific Principles

- Competition and training load, injury risk profiles and
performance structure in different genders & age groups

Individualization levels of training prescription & injury prevention



Monitoring Challenges in Racket Sports
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Experiences in Badminton

Observational period ®Recoverd (Monday)
© Strained (Friday)

A NNV NV ANV N

2 3 4 5 6 7 8 9 10 11 12

Monitoring procedure ~7:45 AM

=  Capillary blood samples (CK, urea)
»  Short Recovery and Stress Scale (8 items, 7-point Likert scale)
=  Countermovement jump (peak jump height)
= Multiple rebound jumps (jump efficiency)
»  Submaximal shuttle-run test (HRex, HRR, RPE 6-20 scale)
~8:30 AM

Schneider, C., Wiewelhove, T., Mclaren, S. J., Roleke, L., Kdsbauer, H., Hecksteden, A., Kellmann, M., Pfeiffer, M., & Ferrauti, A. (2020).
Monitoring training and recovery responses with heart rate measures during standardized warm-up in elite badminton players. SportRxiv
Preprint. https://doi.org/10.31236/0sf.io/86vh3



Experiences in Badminton
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Monitoring procedure ~7:45 AM

=  Capillary blood samples (CK, urea)

»  Short Recovery and Stress Scale (8 items, 7-point Likert scale)
=  Countermovement jump (peak jump height)

= Multiple rebound jumps (jump efficiency)

»  Submaximal shuttle-run test (HRex, HRR, RPE 6-20 scale)
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Schneider, C., Wiewelhove, T., Mclaren, S. J., Roleke, L., Kdsbauer, H., Hecksteden, A., Kellmann, M., Pfeiffer, M., & Ferrauti, A. (2020).
Monitoring training and recovery responses with heart rate measures during standardized warm-up in elite badminton players. SportRxiv
Preprint. https://doi.org/10.31236/0sf.io/86vh3

~8:30 AM




Bayesian Approach for Individualization
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Barth, V., Kasbauer, H., Ferrauti, A., Kellmann, M., Pfeiffer, M., Hecksteden, A., & Meyer, T. (2019). Individualized Monitoring of Muscle
Recovery in Elite Badminton. Frontiers in Physiology, 10, 778. https://doi.org/10.3389/fphys.2019.00778
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https://doi.org/10.3389/fphys.2019.00778

HRex: a potential marker of fatigue & recovery?
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Schneider, C., Wiewelhove, T., Mclaren, S. J., Roleke, L., Kdsbauer, H., Hecksteden, A., Kellmann, M., Pfeiffer, M., & Ferrauti, A. (2020).
Monitoring training and recovery responses with heart rate measures during standardized warm-up in elite badminton players. SportRxiv
Preprint. https://doi.org/10.31236/0sf.io/86vh3
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1 TESTING
* SOCCER GOAL KEEPER TEST

e HIT & TURN TENNIS TEST
* TESTING BATTERIES

2 TRAINING
 INDIVIDUALIZED TRAINING CONCEPT
* RECOVERY MANAGEMENT
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 Testing in team and racket sports should always include ...
 Developement of specific testings should consider...

* The risk of specific testings consists in a drop of ...

 The performance structure of a
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