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Calcio 
Quali sono i parametri che definiscono un talento nel 
gioco del calcio? 
 
•  Anthropometric measures? 

•  Physiological parameters? 
 
•  Psychology and behavorial characteristics? 

•  Neurophysiological capacity? 
 
•  Cognitive development? 

•  Physical capacity and motor skills? 



Lo sviluppo del talento nel calcio 

A livelli elevati di capacità motorie sembra che i 
talenti siano meno correlati a caratteristiche fisiche 
e fisiologiche ma più a capacità tattiche tecniche 
ed alla motivazione 1,2 
 

1. Elferink-Gemser, M.T., Visscher, C., Lemmink, K.A.P.M., & Mulder, T.W. (2004a). Relation between multidimensional performance characteristics and level of performance 
in talented youth field hockey players. Journal of Sports Sciences, 22, 1053-1063. 
2. Reilly, T., Williams, A.M., Nevill, A., & Franks, A. (2000). A multidisciplinary approach to talent identification in soccer. Journal of Sports Science, 18, 695-702. 



Che cosa si intende per capacità 
tattiche? 

 
Perform the right action at the 
right moment3 

 
 

4.  Expert performance in sport: Current perspectives and critical issues;Janelle & Hillman, 2003; Starkes, 1987 
3. Development of the tactical skills inventory for sports; Elferink-Gemser et al., 2004b; Grehaigne & Godbout,1995 

	
  



Are talented youth athletes that 
perform at a higher educational level also 

the ones that have the better tactical skills in 
their field of sport? 

Two Components:   
1.  ‘Knowing what to do’  - Declarative Knowledge5,6 
2.  ‘Doing it’ – Procedural Knowledge7 

5. French, K. E. & Thomas, J. R. (1987). The Relation of Knowledge Development to Children's Basketball Performance. Journal of Sport Psychology 
6. McPherson, S. L. (1994). The Development of Sport Expertise - Mapping the Tactical Domain. Quest, 46, 223-240. 
7. Williams, M. & Davids, K. (1995). Declarative Knowledge in Sport - A By-Product of Experience Or A Characteristic of Expertise. Journal of Sport & Exercise 
Psychology, 



Procedural and declarative 
knowledge 

Declara)ve	
  Knowledge	
  has	
  been	
  defined	
  as	
  the	
  
knowledge	
  of	
  the	
  rules	
  and	
  goals	
  of	
  the	
  game	
  
(French	
  &	
  Thomas,	
  1987;	
  McPherson,	
  1994;	
  

Williams	
  &	
  Davids,	
  1995),	
  	
  
Procedural	
  Knowledge	
  refers	
  to	
  the	
  selec)on	
  of	
  
an	
  appropriate	
  ac)on	
  within	
  the	
  context	
  of	
  

game	
  play	
  (McPherson,	
  1994).	
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Methods 
•  Longitudinal study, years from 2001 to 2008 
•  Age (at 2001): 16-18 years of age 
•  Players reach adulthood (>21 years) in 2009 
•  105 players 
•  Two groups, based on the adult performance level:  

 . 52 amateurs   . 53 professionals 
•  Amateurs: 22 defenders 15 midfielders 16 attackers 
•  Professionals: 19 defenders 16 midfielders 17 attackers 



Instruments 
•  Tactical Skills Inventory for Sports (TACSIS) 

•  Declarative Knowledge: ‘Knowing about ball actions’ and 
‘Knowing about the others’ 3 

 
•  Procedural Knowledge: ‘Positioning and deciding’ and ‘Acting 

in changing situations’ 3 

 
–  attacking situation - 3 

 
–  defensive situations –3 

 3. Elferink-Gemser, M. T., Visscher, C., Richart, H., & Lemmink, K. A. P. M. (2004).Development of the tactical skills inventory for sports. Perceptual and Motor Skills, 99, 
883-895. 



 TACSIS 
The players are 
Tested across time  
scoring the 
items on a 6-point Likert  
scale, ranging from  
‘Very poor’ to‘Excellent’  
or from ‘Almost never’ 
to ‘Always’ 

I giocatori che si sono 
giudicati da Good a Excellent 
sulle capacità tattiche e 
procedurali hanno mostrato 7 
volte di più la probabilità di 
diventare professionisti 
rispetto a quelli che si erano 
giudicati più in basso 



•  For players scoring moderate (Fair-Good) the ratio indicated a 3,52 times 
greater chance of becoming a professional than players scoring low (Very 
Poor-Poor-Fair), whereas for players scoring high (Good-Very Good-
Excellent),this chance is even 6,60 times greater 10 

•  The difference was remarkable in the midfielders were the 67% of 
professionals scoring «Good» to «Excellent» and the amateurs only 28% 

10. Positioning and deciding: the key to professional soccer Kannekens, R. , Elferink-Gemser, M.T., Visscher, C. 
Scandinavian Journal of Medicine & Science in Sports (in press) 



Results 

The professional performance  
level was associated  
with the TACSIS subscale  
‘Positioning and Deciding’ 10 

 
 
 
 

10. Positioning and deciding: the key to professional soccer Kannekens, R. , Elferink-Gemser, M.T., Visscher, C. 
Scandinavian Journal of Medicine & Science in Sports (in press) 



Performance Level 

1. Elferink-Gemser, M.T., Visscher, C., Lemmink, K.A.P.M., & Mulder, T.W. (2004a). Relation between multidimensional performance characteristics and level of performance 
in talented youth field hockey players. Journal of Sports Sciences, 22, 1053-1063. 
8. Knowing what to do and doing it: Difference in selfassessed tactical skills of regional, sub-elite, and elite youth field hockey players 
Elferink-Gemser, M.T., Kannekens, R. , Lyons, J., Tromp, E.J.Y., Visscher, C. (2010) Journal of Sport Sciences, 28, 521-528 
9. Tactical skills of world-class youth soccer teams Kannekens, R., Elferink-Gemser, M.T., Visscher, C. (2009) Journal of Sport Sciences, 27, 807-812 



Positioning and Deciding 
•  Procedural knowledge involved in the 

interpretation of a specific situation and the 
ability to be at the right place at the right 
moment to make the right decision appears 
to be the factor that best differentiates 
between the more and the less successfull 
players in the future 

•  «Positioning and Deciding»: this scale 
contain question related to decision making 
about proceeding ac t ion, overv iew, 
anticipating and choosing positions  



perceptual and cognitive capacity  
in soccer 

•  Visual function 
•  Anticipation 
•  Pick up information 
•  Attention 
•  Inhibition of behavior 
•  Working memory 
•  Emotion and motivation 
•  Positioning and decision 

making 
•  Motor learning 



perceptual and cognitive capacity  
in soccer 

•  Experts in various sports perform 
better than non-experts on sport-
specific perceptual-cognitive tasks 
(Mann et al.)  

•  Differences between talented and less 
talented soccer players 

•  Role of development 
•  Role of executive function 



Hypothesis  
    
   Highly talented soccer players would outperform 

amateur soccer players on all executive function 
measures 



• Executive 
Functioning in 
Highly Talented 
Soccer Players 

•  Lot Verburgh et al. 



Introduction  

•  Executive functions manage basic cognitive 
functions and involve functions such as inhibition 
of behavior, attention, and working memory 

•  These functions facilitate adaptation to new or 
changing situations 

•  Little is known about executive functions in 
sports talents and the impact of general executive 
functions on the capacity of a player is largely 
unknown 



Introduction  

•  Executive functions may be important for 
successful performance in sports, particularly in 
team sports requiring quick anticipation and 
adaptation to continuously changing situations in 
the field 



Materials and methods 

•  84 male highly talented soccer players and 42 age-
matched amateur soccer players 

•  Both groups ranged in age from 8 to 12 years(mean age 
11,9)  

 



Materials and methods 

•  Motor inhibition 
 
•  Various aspects of 

attentional functioning   
 
 
•  Visuospatial working 

memory 

STOPGO



Results: motor inhibition  
•  Differences on stop signal reaction time (SSRT) 

and percentage of errors 
•    
 
•  Highly talented soccer players showed superior 

motor inhibition and committed less errors than 
the amateur soccer players 

•  Highly talented soccer players showed slightly 
slower MRT on go trials as compared to amateur 
soccer players 



Results: attention  

•  The gain in MRT was larger in highly talented 
soccer players than in amateur soccer players 

•  No group difference was found for orienting 
attention 

•  No group difference was found for executive 
attention 



Results: Visuospatial (Working) 
Memory 

•  No differences between groups were found for the 
visuospatial sketchpad, and central executive 
functioning of visuospatial working memory 



Conclusions  

•  Executive function is correlated with success of adult 
soccer players and may be used in talent identification  

•  Highly talented youth soccer players outperform youth 
amateur players on suppressing an ongoing motor 
response and show superior ability to attain and 
maintain an alert state, both of which may be essential to 
success in soccer 



Conclusions  
Positive aspects 
•  This is the first study that  

demonstrate enhanced motor 
inhibition in highly talented 
soccer players at young age 

•  This is the first study that 
investigates executive 
functioning in children who 
are playing soccer at the 
highest level 

•  Some results of this study are 
supported by other studies 
even in other sport 

Limits  
•  Other objective outcomes of 

performance may be taken 
into account 

•  Role of players development 
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Scopo	
  dello	
  sport	
  è	
  scagliare	
  più	
  frecce	
  possibili	
  verso	
  il	
  
centro	
  del	
  bersaglio,	
  posto	
  a	
  diverse	
  distanze	
  
(90-­‐70-­‐50-­‐30	
  per	
  uomini,	
  70-­‐60-­‐50-­‐30	
  per	
  le	
  donne).	
  

In	
  ogni	
  torneo	
  si	
  scagliano	
  144	
  frecce,	
  36	
  per	
  ciascuna	
  
delle	
  4	
  distanze;	
  ogni	
  arciere	
  ha	
  a	
  disposizione	
  
2’30’’	
  per	
  scagliare	
  3	
  frecce.	
  	
  



CORTECCIA	
  MOTORIA	
  

Adibita	
  alla	
  pianificazione,	
  controllo	
  ed	
  esecuzione	
  dei	
  
movimen)	
  volontari	
  del	
  corpo.	
  

Può	
  essere	
  suddivisa	
  in	
  diverse	
  aree	
  funzionali:	
  
-­‐  primaria	
  (controlla	
  dire_amente	
  l’esecuzione	
  dei	
  
movimen))	
  

-­‐  secondaria	
  premotoria	
  (organizza	
  i	
  movimen)	
  dei	
  
muscoli	
  e	
  contribuisce	
  a	
  creare	
  gli	
  schemi	
  motori)	
  

-­‐  secondaria	
  supplementare	
  (coordina	
  e	
  pianifica	
  i	
  
movimen)	
  complessi)	
  



La	
  maggior	
  localizzazione	
  dell’abvità	
  neurale	
  degli	
  elite	
  e	
  degli	
  esper)	
  rispe_o	
  ai	
  
principian),	
  perme_e	
  una	
  maggior	
  efficienza	
  dei	
  processi	
  complessi.	
  Nel	
  gruppo	
  
d’elite	
  la	
  maggior	
  abvità	
  nel	
  dentato	
  indica	
  che	
  il	
  cervelle&o	
  è	
  coinvolto	
  
automa)camente	
  nei	
  movimen)	
  simultanei	
  per	
  integrare	
  la	
  memoria	
  senso	
  
motoria	
  	
  

Con	
  l’u)lizzo	
  della	
  fMRI,	
  osservando	
  il	
  Western-­‐style	
  archery,	
  si	
  è	
  notato	
  che	
  gli	
  
esper)	
  mostrano	
  una	
  maggior	
  abvazione	
  nella	
  corteccia	
  premotoria,	
  nella	
  
corteccia	
  parietale	
  inferiore,	
  	
  nella	
  corteccia	
  cingolata	
  e	
  nel	
  giro	
  
paraippocampale,	
  sintomo	
  che	
  il	
  grado	
  di	
  esperienza	
  accumulata,	
  s)moli	
  la	
  
memoria	
  episodica.	
  

Elabora	
  informazioni	
  
ta.li	
  e	
  spaziali	
  

Elabora	
  pericoli	
  e	
  problemi	
  
incontra3	
  

Determina	
  il	
  
comportamento	
  



Quando	
  gli	
  inesper)	
  stanno	
  
mirando	
  l’area	
  frontale	
  è	
  
tu_a	
  principalmente	
  
abvata,	
  nel	
  caso	
  degli	
  
esper),	
  sono	
  abva)	
  il	
  lobo	
  
occipitale	
  e	
  temporale	
  

La	
  superiorità	
  degli	
  elite	
  rispe_o	
  agli	
  altri	
  è	
  dovuta	
  a	
  4	
  processi	
  neurali:	
  
efficienza	
  neurale,	
  espansione	
  cor)cale,	
  specializzazione	
  dei	
  processi	
  e	
  modelli	
  
interni;	
  inoltre	
  mostrano	
  una	
  maggiore	
  abvazione	
  nell’area	
  motoria	
  
supplementare	
  e	
  nel	
  cervelle&o.	
  

Elabora	
  la	
  visione	
  
Elabora	
  la	
  memoria	
  

Apprendimento	
  e	
  controllo	
  motorio	
  
Coordina	
  e	
  pianifica	
  i	
  
movimen3	
  complessi	
  



IPOTESI	
  

1)  Maggiore	
  è	
  il	
  grado	
  di	
  esperienza	
  dell’atleta,	
  
minori	
  e	
  più	
  localizzate	
  saranno	
  le	
  aree	
  
cerebrali	
  coinvolte	
  

2)  L’abvità	
  del	
  cervelle_o	
  è	
  differente	
  tra	
  gli	
  
esper)	
  e	
  i	
  non	
  esper)	
  



Le	
  abvità	
  cerebrali	
  di	
  18	
  atle)	
  d’elite	
  (6	
  uomini	
  e	
  12	
  donne)	
  e	
  18	
  non	
  atle)	
  (8	
  
uomini	
  e	
  10	
  donne)	
  sono	
  state	
  registrate	
  tramite	
  la	
  fMRI	
  durante	
  
l’immaginazione	
  di	
  un	
  compito	
  di	
  scoccare	
  una	
  freccia;	
  ai	
  partecipan)	
  viene	
  
inoltre	
  so_oposto	
  il	
  QMI.	
  	
  



STRUMENTI	
  E	
  METODI	
  

Strumen3	
  u3lizza3:	
  	
  
-­‐	
  QMI	
  (Ques)onnaire	
  on	
  Mental	
  Imagery)	
  
-­‐ 	
  fMRI	
  (Func)onal	
  magne)c	
  resonance	
  imaging)	
  
	
  
Metodi:	
  
-­‐	
  Due	
  )pologie	
  di	
  t-­‐test	
  	
  	
  	
  



Questo	
  rivela	
  come	
  nei	
  non	
  atle),	
  a	
  livello	
  neurale	
  vi	
  è	
  una	
  più	
  diffusa	
  abvazione	
  in	
  
seguito	
  ad	
  un	
  compito	
  di	
  immaginazione	
  mentale.	
  	
  



Nei	
  principian)	
  risulta	
  essere	
  presente	
  un’importante	
  abvazione	
  a	
  livello	
  del	
  cervelle_o	
  e	
  
dei	
  gangli	
  alla	
  base	
  (importan)	
  nel	
  controllo	
  motorio	
  e	
  nell’apprendimento	
  del	
  
movimento)	
  in	
  quanto	
  stanno	
  apprendendo	
  un	
  nuovo	
  movimento.	
  	
  



RISULTATI	
  

I	
  risulta)	
  mostrano	
  che	
  le	
  aree	
  motorie	
  premotorie	
  e	
  
supplementari,	
  la	
  regione	
  frontale	
  inferiore,	
  i	
  gangli	
  
alla	
  base	
  e	
  il	
  cervelle_o	
  sono	
  abva)	
  nei	
  non	
  arcieri,	
  
mentre,	
  negli	
  elite,	
  vi	
  è	
  principalmente	
  una	
  
abvazione	
  a	
  livello	
  delle	
  aree	
  motorie	
  
supplementari.	
  

La	
  differente	
  abvazione	
  del	
  cervelle_o	
  è	
  rela)va	
  al	
  
diverso	
  grado	
  di	
  esperienza	
  nelle	
  prove	
  mentali.	
  

Per	
  quanto	
  riguarda	
  il	
  QMI	
  non	
  risultano	
  esserci	
  
differenze	
  significa)ve	
  tra	
  atle)	
  e	
  non	
  atle).	
  



CONCLUSIONI	
  

L’economicità	
  dei	
  processi	
  cor)cali	
  negli	
  atle)	
  
elite	
  potrebbe	
  contribuire	
  in	
  maniera	
  
consistente	
  sulle	
  sfide	
  specifiche	
  nelle	
  quali	
  
loro	
  sono	
  maggiormente	
  pra)ci.	
  

Limi):	
  durante	
  il	
  compito	
  di	
  immaginazione	
  
mentale	
  non	
  si	
  è	
  controllato	
  se	
  il	
  sogge_o	
  
effe_uasse	
  abvità	
  muscolare	
  (specifica	
  al	
  
gesto	
  o	
  non	
  specifica).	
  



TALENT	
  
IDENTIFICATION	
  

IN	
  RG	
  

BRAIN	
  and	
  
PSYCHOLOGICAL	
  

FACTORS	
  

MOTOR	
  SKILL	
  
PHYSIOLOGICAL	
  

and	
  
ANTHROPOMETRIC
DETERMINANTS	
  



“Physiological	
  and	
  Anthropometric	
  determinants	
  of	
  rhythmic	
  
GymnasKcs	
  Performance”	
  	
  

	
  Douda,	
  2008	
  
Interna0onal	
  journal	
  of	
  Science	
  and	
  Performance,(I.F.	
  =2.683)	
  	
  

Succesfull	
  performance	
  in	
  RG	
  depends	
  on	
  6	
  component:	
  
1.  Anthropometric	
  characteris)cs;	
  
2.  Flexibility;	
  
3.  Explosive	
  strenght;	
  
4.  Aerobic	
  capacity;	
  
5.  Body	
  dimension;	
  
6.  Anaerobic	
  metabolism;	
  



The	
  Type	
  of	
  body	
  cons3tu3on	
  in	
  the	
  observed	
  RGs	
  
was	
  mainly	
  characterized	
  by	
  the	
  prevalence	
  of	
  the	
  
ecthomorphic	
  component,with	
  moderate	
  values	
  of	
  

the	
  other	
  two	
  components.	
  

“Somatotype	
  of	
  Top-­‐Level	
  Serbian	
  
Rhythmic	
  	
  Gymnasts”	
  

Popovic,2014	
  
Journal	
  of	
  human	
  kine)cs	
  

(I.F.=	
  0.698)	
  

	
  



“Leaping	
  ability	
  and	
  body	
  composi3on	
  in	
  RG	
  for	
  talent	
  iden3fica3on”	
  
A.di	
  Cagno,	
  M.Piazza	
  e	
  altri,2008	
  

J	
  Sports	
  Med	
  Phys	
  Fitness	
  (I.F	
  0,757)	
  

Leaping	
  ability	
  and	
  morphological	
  characteris)cs	
  in	
  RG	
  was	
  inves)gated	
  in	
  order	
  to	
  verify	
  
which	
  parameters	
  are	
  useful	
  indicators	
  for	
  the	
  talent	
  iden)fica)on.	
  

Elite	
  vs	
  sub-­‐elite	
  

Parameters	
  can	
  be	
  considered	
  
important	
  variables:	
  

• 	
  Stature	
  
• 	
  thingh	
  length	
  

• 	
  	
  FFM	
  
	
  

The	
  correla)on	
  between	
  hopping	
  
test	
  (the	
  s)ffness)	
  and	
  RG’s	
  

specific	
  leaps	
  reveals	
  that	
  this	
  test	
  
is	
  a	
  way:	
  

• 	
  to	
  have	
  an	
  objec3ve	
  evalua3on	
  
of	
  technical	
  leaps	
  

• to	
  monitor	
  training	
  plan	
  	
  
• to	
  select	
  gymnasts	
  for	
  this	
  skill	
  

	
  



In	
  talent	
  selec)on	
  procedures	
  it	
  is	
  be_er	
  to	
  include	
  the	
  evalua)on	
  of	
  coordina)on	
  
and	
  motor	
  learning	
  ability.	
  In	
  this	
  manner	
  talent	
  iden)fica)on	
  processes	
  should	
  be	
  

focused	
  on	
  the	
  future	
  performance	
  capabili)es	
  of	
  athletes.	
  
	
  
	
  	
  
	
  

Evalua)on	
  of	
  Coordina)on	
  and	
  precision	
  in	
  technical	
  element	
  and	
  risk.	
  	
  

“Motor	
  learning	
  as	
  Young	
  Gymnast’s	
  Talent	
  Indicator”	
  
A.Di	
  Cagno,	
  M.Piazza	
  e	
  altri,	
  2014	
  

Journal	
  of	
  Sports	
  Science	
  and	
  Medicine	
  (I.F.	
  =0,898)	
  



Selected	
  paper:	
  

I.F.	
  =3.079	
  



INTRODUCTION:	
  

Recently,	
  the	
  tendency	
  of	
  changing	
  on	
  
gender	
  inequali)es	
  in	
  sport,introduced	
  

athletes	
  of	
  both	
  genders	
  in	
  sports	
  
characterized	
  by	
  only	
  one	
  gender.	
  

Aoer	
  the	
  new	
  entry	
  of	
  	
  male	
  athletes	
  in	
  
RG	
  compe))ons,	
  anatomical	
  and	
  

physical	
  characteris)cs	
  to	
  select	
  men	
  
athletes	
  in	
  RG	
  have	
  be	
  found.	
  



•  What	
  is	
  the	
  effect	
  of	
  gender	
  on	
  morphological	
  characteris)cs	
  
on	
  RG	
  	
  leaping	
  ability?	
  

•  What	
  is	
  the	
  impact	
  of	
  motor	
  and	
  morphological	
  factors	
  on	
  
specific	
  motor	
  skill	
  RG	
  performance	
  to	
  find	
  	
  specific	
  predictor	
  
of	
  female/male	
  a_ainment?	
  



24	
  Physical	
  educa)on	
  students	
  	
  (age	
  22	
  +/-­‐	
  4)	
  

12	
  male	
   12	
  female	
  

Partecipants	
  took	
  part	
  at	
  the	
  University	
  RG	
  group	
  and	
  had	
  been	
  training	
  for	
  at	
  least	
  2	
  
years,	
  three	
  )mes	
  at	
  week,	
  to	
  partecipate	
  in	
  the	
  first	
  experimental	
  na)onal	
  

compe))on	
  for	
  gender	
  mixed	
  couples.	
  Male	
  were	
  athletes	
  who	
  partecipated	
  in	
  
Gymnas)cs	
  or	
  Ballet,	
  and	
  female	
  had	
  been	
  rhythmic	
  amateur	
  and	
  compe))ve	
  

gymnasts.	
  



Two	
  tes)ng	
  session:	
  

Anthropometric	
  measures:	
  
•  Stature	
  and	
  sibng	
  height	
  
•  Body	
  mass	
  
•  Thigh	
  lenght	
  
•  Skinfolds	
  thickness	
  (triceps,subscapula,	
  suprailiac)	
  
•  BMI	
  
•  SHSR	
  (sibng-­‐height	
  to	
  stature	
  ra)o)	
  
•  FFM	
  and	
  FM	
  

Jump	
  test:	
  
	
  (to	
  evaluate	
  leg	
  muscle	
  power	
  and	
  s)fness)	
  
Three	
  general	
  ver)cal	
  jump:	
  

•  Squat	
  jump	
  (JS)	
  
•  Counter-­‐movement	
  jump	
  (CMJ)	
  
•  Hopping	
  test	
  (HP)	
  

Three	
  jump	
  for	
  specific	
  leaping	
  ability:	
  
•  Split	
  test	
  with	
  stretched	
  legs	
  (	
  SL)	
  
•  Cossack	
  with	
  180°	
  of	
  rota)on	
  (CK)	
  
•  Jetè	
  with	
  turn	
  (JWT)	
  

in	
  laboratory	
  by	
  a	
  well-­‐trained	
  anthropometrist	
  
assisted	
  by	
  a	
  recorder	
  who	
  was	
  familiar	
  with	
  the	
  
specific	
  procedures.	
  
The	
  skinfold	
  was	
  taken	
  on	
  the	
  right	
  site	
  of	
  the	
  body	
  
with	
  a	
  Harpender	
  skinfold	
  calliper.	
  



Three	
  trials	
  of	
  each	
  jump.	
  Aoer	
  20	
  min	
  of	
  their	
  usual	
  warm-­‐up	
  and	
  familiarity	
  ,each	
  
athlete	
  performed	
  jumps	
  with	
  the	
  Optojump	
  .	
  30	
  sec	
  was	
  given	
  between	
  the	
  three	
  trials	
  
of	
  each	
  jump	
  and	
  finally	
  the	
  maximum	
  value	
  was	
  considered.	
  

Flight	
  3me	
  (s)	
  

Height	
  (m)	
  

Ground	
  contact	
  3me	
  (s)	
  



Sta3s3cal	
  analysis:	
  

Descrip)ve	
  sta)s)cs	
  (	
  means	
  and	
  95%	
  confidence	
  interval)	
  were	
  performed	
  for	
  all	
  variables.	
  
	
  
ONE-­‐WAY	
  ANOVA:	
  comparisons	
  between	
  two	
  groups	
  (male/female)	
  for	
  physical	
  characteris)cs	
  
and	
  jumping	
  measures.	
  
	
  
TWO-­‐WAY	
  REPEATED	
  MEASURES	
  ANOVA:	
  [	
  group(2)	
  x	
  trial	
  (3)]	
  also	
  performed	
  on	
  both	
  
ver)cal	
  (SJ,	
  CMJ,	
  HT)	
  and	
  specific	
  (SL,	
  CK,JWT).	
  
	
  
MULTIPLE	
  REGRESSION	
  ANALYSIS:	
  to	
  evaluate	
  the	
  importance	
  of	
  antrhopometric	
  measures,	
  
lower	
  limb	
  explosive	
  power	
  (SJ	
  and	
  CMJ)	
  and	
  s)ffness	
  (HT)	
  on	
  technical	
  leap	
  parameters.	
  
	
  
BONFERRONI	
  post	
  hoc	
  procedure	
  if	
  there	
  were	
  significant	
  effects.	
  
	
  
PEARSON’S	
  CORRELATION:	
  computed	
  between	
  anthropometric	
  measures	
  and	
  jumping	
  
parameters	
  calculated	
  on	
  full	
  sample	
  and	
  separately	
  y	
  each	
  gender.	
  
	
  

LEVEL	
  OF	
  SIGNIFICANCE:	
  P≤	
  0,05	
  
	
  



Men	
  have	
  greater	
  stature,	
  
skeletal	
  segment	
  length	
  that	
  
women.	
  
But,	
  FM	
  and	
  SH	
  are	
  similar:	
  high	
  
values	
  of	
  stature	
  and	
  lower	
  limbs	
  
length	
  seemed	
  to	
  be	
  required	
  to	
  
reach	
  high	
  performance	
  in	
  RG	
  	
  
jumping	
  performance.	
  



RESULTS:	
  



VERTICAL	
  JUMPS:	
  
• 	
  Female:	
  	
  HT	
  height	
  >	
  SJ	
  and	
  CMJ	
  
• 	
  Male:	
  HT	
  height	
  =	
  SJ	
  and	
  CMJ	
  

TECHNICAL	
  JUMPS:	
  
• 	
  There	
  is	
  correla)on	
  (male	
  vs	
  female)	
  in	
  SL	
  and	
  in	
  the	
  CK	
  but	
  there	
  isn’t	
  in	
  JWT.	
  
• 	
  In	
  male	
  the	
  )me	
  of	
  ground	
  contact	
  )me	
  is	
  always	
  <	
  than	
  the	
  )me	
  of	
  the	
  flight	
  
)me.	
  
• In	
  female	
  the	
  )me	
  of	
  ground	
  contact	
  )me	
  is	
  always	
  >	
  than	
  the	
  )me	
  of	
  the	
  flight	
  
)me.	
  
	
  

	
  
	
  
A	
  short	
  ground	
  contact	
  )me	
  at	
  the	
  take-­‐off	
  and	
  a	
  long	
  flight	
  	
  )me	
  allows	
  to	
  reach	
  a	
  wide	
  
shape	
  that	
  is	
  required	
  by	
  Interna)onal	
  Code	
  of	
  Point.	
  

BUT	
  



GROUND	
  CONTACT	
  TIME	
  IN	
  HT	
  (HOPPING	
  TEST)	
  WAS	
  POSITIVELY	
  CORRELATED	
  
WHITH	
  THE	
  TECHNICAL	
  LEAPS	
  GROUND	
  CONTACT	
  TIME	
  BOTH	
  MALE	
  AND	
  
FEMALE	
  	
  

CORRELATION	
  TECHNICAL	
  LEAPS	
  AND	
  STIFFNESS	
  
=	
  

HOPPING	
  TEST	
  COULD	
  BE	
  EASY	
  WAY	
  TO	
  CONTROL	
  LEAPING	
  
ABILITY	
  IN	
  RG	
  



Mul)ple	
  regression	
  analysis	
  was	
  applied	
  for	
  male	
  and	
  female	
  gymnasts	
  with:	
  
• anthropometric	
  independent	
  variables	
  (FM,SHSR,BMI)	
  as	
  predictors;	
  
• 	
  flight	
  )me,	
  ground	
  contact	
  )me	
  of	
  leaps	
  as	
  criterions	
  

• FM	
  e	
  SHRS	
  were	
  significant	
  determinants	
  for	
  flight	
  )me	
  of	
  SL	
  e	
  CK;	
  
• SHRS	
  was	
  a	
  significant	
  determinants	
  for	
  ground	
  contact	
  )me	
  of	
  HT	
  
	
  

FM	
  and	
  SHSR	
  were	
  the	
  selec3ng	
  criteria	
  for	
  male	
  jumping	
  
performance	
  



CONCLUSION:	
  

•  Similar	
  anthropometric	
  characteris)cs	
  have	
  to	
  be	
  
a_ained	
  to	
  reach	
  high	
  results	
  for	
  both	
  genders.	
  

	
  
•  Low	
  FM	
  and	
  SHSR	
  values	
  and	
  high	
  FFM	
  values,	
  

stature	
  	
  and	
  lower	
  limb	
  lenght	
  couldbe	
  consideree	
  
important	
  variables	
  in	
  RG	
  Jumping	
  ability.	
  

FUTURE	
  IMPLICATION:	
  
•  	
  Future	
  studies	
  should	
  examine	
  the	
  interac)on	
  of	
  other	
  promising	
  

variables	
  (pivot,	
  balance	
  difficul)es,flexibility)	
  in	
  a	
  comprehensive	
  
model	
  of	
  male/female	
  rhythmic	
  gymnasts.	
  

	
  



LIMITS:	
  

•  Even	
  if	
  	
  an	
  a_empt	
  was	
  made	
  to	
  determine	
  the	
  
talent	
  male	
  gymnas)cs	
  characteris)cs,	
  they	
  
were	
  less	
  experienced	
  in	
  RG	
  than	
  the	
  female.	
  

•  Use	
  more	
  specific	
  leaps	
  (split	
  jump,	
  split	
  or	
  
“biche”	
  with	
  ring)	
  

•  Standardiza)on	
  of	
  anthropometric	
  measures.	
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