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Similarities and differences in racket sports
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Similarities and differences in Team Sports

1. What do coaches need for their sport?

Discriminant Analysis

98.5% of original grouped cases correctly classified

91.0% of cross-validated grouped cases correctly classified



Similarities and differences in Team Sports

1. What do coaches need for their sport?

D.A. Correctly Classified

Basketball 91% - 80%

Soccer 93% - 86%

Volleyball 94% - 92%
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J. Pion (2017)
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Rodrigues, Stodden, Lopes

Journal of Science and Medicine in Sport (2015)
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Rodrigues, Stodden, Lopes

Journal of Science and Medicine in Sport (2015)
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Differentiated Development (Low Performers)
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Differentiated Development (Average Performers)

3. How do children develop?



Differentiated Development (High Performers)

3. How do children develop?
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KTK - Balance Beam Test

4. How to detect sports potential?



KTK – Jumping Sideways Test

4. How to detect sports potential?



KTK – Moving Sideways Test

4. How to detect sports potential?



Eye – Hand Coordination Test (Faber)

4. How to detect sports potential?



On-line input

• Internet (Wifi of 4G)

• Smartphone, iPad or desktop

• Only INPUT

Preparing the test sessions

• Sessions, participants and test leaders 

• login spartanova (via member and e-

mail)

4. How to detect sports potential?



Physical  characteristics  = Actual performance

4. How to detect sports potential?



Motor coordination = Performance potential

4. How to detect sports potential?
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Endurance
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Agility Run

Climbing

Pull Strength

Throwing

Catching

Kicking

Rythm
Swimming

Hitting
Indoor / Outdoor

Individual / Team
Contact / No Contact

Small / Tall
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Specialising

Broader Specialisation

Directed Sampling

Sampling

5. Sampling or Specialising?
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> 20.000

children in 
primary 
schools

> 2.000

junior elite 
in sports 
schools

> 30.000

participants 
in clubs
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“What do you like?”

“What are you good at?”

“Why do you play sports?”

6. Orientation of sports potential?
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D.A. correctly classified

Badminton (96% - 83%)  

Basketball (91% - 80%)

Gymnastics (98% - 92%)

Handball (84% - 46%)

Judo (98% - 71%)

Soccer (93% - 86%)

Table tennis (96% - 81%)

Triathlon (90% - 82%)

Volleyball (94% - 92%)
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Generic anthropometric and performance characteristics among elite adolescent boys in nine different sports  

Johan Pion, Veerle Segers, Job Fransen, Gijs Debuyck, Dieter Deprez, Leen Haerens, Roel Vaeyens, 

Renaat Philippaerts and Matthieu Lenoir European Journal of Sports Sciences (2014)

Talent Characteristics
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Badminton

Basketball

Gymnastics

Judo

Fencing

Taekwondo

Tennis

Triathlon

Volleyball

Cycling

Small Tall

Soccer

Handball

Table tennis

Ski

Quotiënt

Stature
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50"

PHASE 5: STATISTICAL TECHNIQUES AND BENCHMARKS 

Test scores 

What is the meaning of a raw score of 1.76 m? When interpreting test results, raw scores do not mean much, 

unless they can be compared to other scores. 1.76m might be the stature of a 12y old girl or a 16y old boy and 

it can even be the distance measured with a standing broad jump from a 17y old girl or a 9 year old boy. The 

interpretation of test result 1.76m becomes even more complex when interpreting the stature from a late and 

or an early mature badminton player for a standing broad jump. Gifted athletes are often indicated by excellent 

(unusual) test scores. Therefore, it is important that the normal scores are benchmarks for talent detection. 

Matsudo (1996) implemented the Z-score strategy to detect exceptional scores for volleyball and basketball 

players. His system was based on the Z-profile of a talented sportsman compared to the Z-profile of elite 

players in the natonal team in a certain sport. The Z-strategy from Matsudo (1996) was adapted and 

recalculated into motor quotient scores (MQ) by Kiphard and Schilling (2007) and later by Ahnert (2009) who 

aimed positioning children for motor coordination. The main difference between Z-score and motor quotient 

scores is that the scores are expressed in positive scores compared to the positive and negative Z-scores. 

The motor quotient equals 100 + ((score - mean score) / standard deviation) x15). This shows that the motor 

quotient is a conversion of the Z-score to a scale in which the average is equal to 100 (Figure 8).  

 

Figure 8: Positioning with Z-scores and MQ scores 

From 2007 to 2009, 5.613 children (6-12y) and 1.411 adolescents (12-18y) from 16 different Flemish elite 

sports academies performed the Flemish Sports Compass test battery. Parallel to the study of the Flemish 

Sports Compass data were collected for talent identification in different sports with a mix of generic and sport 

specific tests, which serve as benchmarks for different populations, and different sports.  

6. Orientation of sports potential?



Stature 166 cm

BadmintonFencing Gymnastics Triathlon Basketball

Minder	goed UitstekendMinder	goed Uitstekend Minder	goed Uitstekend Minder	goed Uitstekend Minder	goed Uitstekend

Minder	goed UitstekendMinder	goed Uitstekend Minder	goed Uitstekend Minder	goed Uitstekend Minder	goed Uitstekend

BadmintonFencing Gymnastics Triathlon Basketball

8993 94 78

8779 109 90 70

Boy 15y 

CMJ 33cm

Boy 15y 

112
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Sophie

The Flemish Sports Compass: From sports orientation to elite performance prediction   

Johan Pion

Doctoral dissertation (2015)

6. Orientation of sports potential?

file://localhost/Volumes/Documents 1/johanpion/Documents/Sportkompas/062 november 2012/Sportkompas IPad/SportKompas.fp7
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The Flemish Sports Compass: From sports orientation to elite performance prediction   

Johan Pion

Doctoral dissertation (2015)
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7. Identifying sports potential?

Generic tests

Sport specific tests

Gymnastics
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3y

4y

5y

6y

Baseline 5y later

243 35

Talent identification and selection (gymnastics)

7. Identifying sports potential?

Talent in female gymnastics: a survival analysis based upon performance characteristics 

Pion J, Lenoir M, Vandorpe B, Segers V 

International Journal of Sports Medicine  2015; 36(11): 935-940

Talent Development

Talent Selection

Talent Identification

Gymnastics



243 35

Talent Development

Talent Selection

Talent Identification

Gymnastics

< 3.90 s.

> 4.28 s.

Sprint 20m

Drop Out Ratio 

67.6%

Talent identification and selection (gymnastics)

7. Identifying sports potential?

Talent in female gymnastics: a survival analysis based upon performance characteristics 

Pion J, Lenoir M, Vandorpe B, Segers V 

International Journal of Sports Medicine  2015; 36(11): 935-940
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Generic tests

Sport specific tests

Basketball
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8. Maturity



Anthropometry boys 12y (n= 6 + 27)

TID Badminton (Malaysia)

8. Maturity



Physical Performance boys (n= 6 + 27)

TID Badminton (Malaysia)
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8. Maturity

Motor Competence boys (n= 6 + 27)

TID Badminton (Malaysia)
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9. Position specific potential



9. Position specific potential

The physiological profile of elite players in the Belgian first division differs by

player position. 

Guards were characterized by high endurance, speed, and agility, 

Centers and power forwards had higher muscle strength than the other positions.



Anthropometry

Stature Weight Fat%

9. Position specific potential



Physiological characteristics

VO2max Anaerobic 
Treshold

9. Position specific potential



Speed and agility

Sprint 5m Sprint 10m Shuttle run 
5x10m

9. Position specific potential



Dynamic leg power

Squat jump Counter movement 
jump

9. Position specific potential



Iso kinetic strength

Left 60°/ s Left 300° / 
s

Right 60°/ 
s

Right 300°
/ s
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Classification model (Discriminant analysis)

97% of the players have been correctly classified 

Significant DA (rcan =0.970; Wilks’ Λ =0.006; p <0.001)

9. Position specific potential



Predicition model (Multi Layer Perceptron)

In all analyses the MLP realized a 100% correct model with 

exception of 3 times in the comparison of all positions and 2 times 

in reciprocal comparison of overlapping positions 

(Leave One Out method 5 times / player).

The combination of the 4 most important factors (body mass, 

SHR, VAnT and Sprint10-5) reached a 89% correct classification

9. Position specific potential
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10. Talent Selection System

Sports orientation

Elite performance prediction
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Talent Development
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Next step

From a Talent Selection system 

Towards a Talent Development System



Johan.pion@gmail.com


