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ABSTRACT 

A v a r i e t y  cf m e a s u r e s  was a d m i n i s t e r e d  t o  h o c k e y  p l a y e r s  i n  

t h r e e  d i f f e r e n t  c a t e g o r i e s ,  d i f f e r e n t i a t e d  by  a q e  a n d  l e v e i  o f  

p l a y .  C o m b i n a t i c n s  o f  t h e s e  m e a s u r e s  were e x a m i n e d  i n  o r d e r  t o  

select t h o s e  b a t t e r i e s  wh ich  c o r r e l a t e d  most s t r o n q l y  w i t5  

c o a c h e s '  r a t i n g s  of t h e  h o c k e y  a b i l i t y  o f  t h e  p l a y e r s .  

T h e  c a t e g c r i e s  o f  p l a y e r s  i n c l u d e d  J u n i o r  (N=24), M i d q e t  

(N=48), a n d  n i n e  t o  13 y e a r  o l d  b o y s  (N=60) a t t e n d i n q  surrmer 

h o c k e y  s c h o o l .  The  m e a s u r e s  e m p l o y e d  were c o n c e n t r a t e d  i c  f o u r  

d c ~ a i n s :  a n a e r o k i c  s y s t e m  m e a s u r e s ,  s ~ e c i f i c  s k i l l  m e a s u r e s ,  

p s y c h o l o q i c a i  m e a s u r e s ,  a n d  m e a s u r e s  o f  p e r c e p t u a l - m o t o r  

a b i l i t y .  S c o r e s  were o k t a i n e d  on 17 v a r i a b l e s  f o r  t h e  J u ~ i o r  

s a m ~ l e ;  t hese  17 v a r i a b l e s ,  p l u s  a n o t h e r  1 2  v a r i a b l e s ,  p r o d u c e d  

a r c t a i  o f  2 3  s c o r e s  f o r  each p l a y e r  i n  t h e  Mldqet a n d  h c c k e y  

s c h c o l  s a m ~ l e s .  C o a c h e s  o r  i n s t r u c t o r s  r a t e d  p l a y e r s  o n  

p a ~ e r - a n d - p e n c i l  r a t i c q  scales, 

S a m p l e s  were a n a l y z e d  s e p a r a t e l y  a n d  i n  c o m b i n a z i o n .  

U n i v a r i a t e  s t a ~ i s t i c s  were  p r e s e n t e d  as  were t h e  c o r r e l a t i o n s  

h e t w e e n  a l l  Fa i r s  of v a r i a b l e s .  R e q r e s s i . c n  a n a l y s e s ,  u s i n q  t h e  

B M C E 9 R  p r o q r a m ,  were conducted a n d  t h e  l l b e s c l v ,  a n d  s e l e c t e d  

s c b s e t s  were d e s c r i b e d .  

D i s c u s s i o n  o f  k a t t e r i e s  a c r o s s  s u b j e c t  c a t e q o r i e s  was 

p r c h i b i t e d  b e c a u s e  o f  t h e  f i n d i n q  o f  s u b s t a n t i a l  d i f f e r e n c e s  

L e t w e e n  c a t e g o r i e s  of s u b j e c t s .  When s u b j e c t  cateqcries bere 



a n a l y z e d  s e p a r a t e l y ,  s i q n i f i c a n i  s u b s e t s  o f  p r e d i c t o r s  e a e r q e d  

i n  t h e  d a t a  f c r  t h e  N i d q e 5 a a n d  h o c k e y  s c h o o l  s a m p l e s .  I n  t b e  

f o r r c e r  g r o u p ,  a  b a t t e r y  o r  v a r i a b l e  s u b s e t  o f  14 v a r i a b l e s  

( d e r i v e d  f r o m  nine m e a s u r e s )  ~ r o d u c e d  a m u l t i p l e  c o r r e l a t i o n  c f  

0 . 91  w i t h  h o c k e y  a b i l i t y  r a t i n q s  ( i .e . ,  ~ ~ = 0 , 8 3 ) .  In t h e  h o c k e y  

s c h c o l  s d m p l e ,  a  b a t t e r y  o f  f i v e  v a r i a b l e s  ( d e r i v e d  f r o m  f o u r  

m e a s u r e s )  p z o d u c e d  a m u l t i p l e  c o r r e l a t i o n  o f  0,68 w i t h  h c c k e y  

a b i l i t y  r a t i n g s  (iI2=0. 4 6 ) .  O t h e r  s u b s e t s  were d i s c u s s e d ,  

D i s c u s s i o n  o f  the f i n d i n q s  i n c l u d e d  a c o n c e r n  f o r  s a m p l e  

s p e c i f i c i t y  a a d  t h e  n e e d  f o r  r e p l i c a t i v e  s t u d i e s ,  N o n e t h e l e s s ,  

t h e  f i n d i n q s  p c i n t e d  t o  the p l a u s i b i l i t y  o f  t h e  u s e  of 

m a n a q e a k l e  k a t t e r i e s  o f  t e s t s  f o r  t h e  p r e d i c t i o n  of i ce  h o c k e y  

a b i l i t y .  
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I. I n t r o d u c t i o n  

' 'Hockey i s  t h e  C a n a d i a n  m e t a p h o r ,  t h e  r i n k  a s y m b o i  o f  t h i s  

c o u n t r y ' s  v a s t  s t r e t c h e s  o f  water a n d  w i l d e r n e s s ,  i t s  e x t r e m e s  

o f  climate,  t h e  p l a y e r  a s y m b c l  o f  o u r  s t r u q q l e  t o  c i v i l i z e  s u c h  

a l a n d .  Some p e c p l e  c a l l  i t  o u r  n a t i o n a l  r e l i g i o n 1 !  ( K i d d  a c d  

M a c f a r l a n e ,  1 3 7 2 ,  p. 4 ) .  I n  times o f  c h a n q e ,  l i t t l e  h a s  r e m a i n e d  

u n q u e s t i o n e d .  B f c e n t  e v e n t s  h a v e  f o c u s e d  q r e a t e r  a t t e n t i . c n  on 

t ke h e a l t h  o f  c u r  t i c a t i o ~ a l  r e l i q i o c " .  

I n  F e b r u a r y ,  1 9 7 9 ,  t h e  n a t i o n a l  h o c k e y  ceam f rom t h e  

U.S.S.R. d e f e a x ~ d  a s e l e c t  g r o u p  o f  p l a y e r s  f r o m  t h e  N a t i o u a i  

Hockey L e a q u e  i n  a t h r e e  qame series, A l t h o u q h  t h e  N a t i o n a l  

Hockey L e a q u e  i n c l u d e d  s c a e  p l a y e r s  f r o m  t h e  U n i t e d  S t a t e s  a n d  

E u r c p e  a t  t h a t  time, t h e  l a r q e s t  p r o p o r t i o n  o f  t h e  p l a y e r s  w e r e  

C a n a d i a n s  whc h a d  r e c e i v e d  t h e i r  t r a i n i n q  a n d  ~ l a y i n q  e x p e r i e n c e  

i n  Canada .  A l t h o u g h  1 6  o f  t h e  21 N. H. L ,  teams were b a s e d  i n  + h e  

U n i t e d  S t a t e s ,  t h e  l e a g u e  was q e n e z a l l y  c c n s i d e z e d  t o  b e  t h e  

d o m a i n  o f  C a n a d a ' s  e l i t e  h o c k e y  p l a y e r s ,  T h u s ,  t h e  d e f e a t  o f  t h e  

N.h.L, t e a m  by t h e  U.S.S.R. w a s  c o n s i d e r e d  t o  be a ' d e f e a t  o f  

C a n a d a ' s  k e s t .  

Debate a k o u t  t h e  r e l a t i v e  s k i l l s  o f  p l a y e r s  a n d  teams f r o m  

C a n a d a  a n d  from t h e  S o v i e ?  Union  h a d  c o n t i n u e d  s i n c e  t h e  f i r s t  



m e e t i n q  o f  s u p e r i o r  t e a m s  f r o m  t h e s e  t w o  n a t i o n s  i n  1372 ,  T h e  

v i c t o r y  b y  t h e  S o v i e t s  i n  1 9 7 9  l e f t  a t  l e a s t  o n e  writer i n  a 

n a t i o n a i  C a n a d i a n  m a g a z i n e  ( Q u i n n ,  1 9 7 9 )  w i t h  n o  d o u b t s  a s  t o  

who p o s s e s s e d  q r e a t e r  s k i l l s :  

I1The h u m i l i a t i n g  d e f e a t  a t  t h e  h a n d s  o f  t h e  S o v i e t s  
d e m o ~ r t r a t e d  . . . t h a t  t h e  NiIL s t y l e  o f  p l a y  i s  
p o v e r t y - s t r i c k e n ,  t h a t  t h e  h i q h l y  p a i d  a n d  o n c e  
h e r o - w c r s h i p e d  r s i c l  s t a r s  o f  ;he l e a g u e  a re  l iqh i - ,  y e a r s  
b e h i n d  t h e  S o v i e t s  i n  p h y s i c a l  c o n d i t i o n i n q  a n d  t h a t  r h e  
f u n d a m e n t a l  s k i l l s  o f  s k a t i n q ,  p u c k  h a n d l i n q  a n d  p a s s i n q  
h a v e  e r o d e d  i n  t h e  NHL j u s t  a s  t h e y  h a v e  b e e n  honed  t o  
e x c e l l e n c e  by t h e  S o v i e t s 1 1  (p .  3 9 ) .  

I f  Q u i n n '  s p e r c e p t i o n s  were a c c u r a t e ,  a n d  i f  S o v i e t  h o c k e y  

s u p r e m a c y  was t c  b e  s e r i o u s l y  c h a i l e n q e d ,  t h e n  t h o s e  r e s g o r i s i h l e  

f o r  t h e  d e v e l o p m e n t  o f  h o c k e y  i n  C a n a d a  s h o u l d  h a v e  a c t e d .  A s  

Q u i x n  ( 1 9 7 9 )  a d d e d ,  

u . , . o u r  e n z i r e  a p p r o a c h  t o  t h e  qame m u s t  b e  r e w o r k e d ,  We 
m u s t  r a k e  h e i m e t  i n  h a n d  a n d  l e a r n  frcm t h e  S o v i e t s ,  
i n t r o d u c e  t h e i r  t r a i n i n q  a n d  s z y l e  t o  o u r  y o u n q e s t  
p l a y e r s  a n d  - p e r h a p s  a q e n e r a t i o n  f r c m  now - we may 
i e q i t i n a t e l y  c h a l i e n q e  f o r  t h e i r  cupI1 ( p ,  4 1 ) .  

A t t e m p t s  a t  c h a n g e  h a v e  k e e n  made, p a r t i c u l a r l y  a t  t h e  

a m a t e u r  l e v e l .  R e c e n t l y ,  t h e  C a n a d i a n  team e n t e r e d  i n  t h e  1980, 

W i n t e r  O l y ~ p i c s  e m p l o y e d  t h e  l l E u r o ~ e a n  t r a i n i n g  s y s t e m 1 I  

( H c l a u q h l i n ,  1980,  p.  3 ) .  T h i s  team, composed  m a i n l y  o f  c o l l e q e  

p l a y e r s ,  w a s  e x ~ o s e d  t o  s p e c i a l  n u t r i t i o n  a n d .  w e i q h t  t r a i n i n q  

p r o q r a m s .  S i n c e  t h e y  d i d  n o t  win a m e d a l  i n  ~ l y m p i c  c o m p e t i t i o n ,  

t h e  s u c c e s s  o f  t h e  t r a i n i n g  r e q i m e  was d e b a t e d .  T h e  u n i t e d  

S t a t e s  t e a m  a l s o  u s e d  c o l l e q e  p l a y e r s  a n d  a t r a i n i n g  p r o q r a m  

s imilar  t o  t h e  C a n a d i a n s ;  t h e i r  w i n n i n q  o f  a q o i d  m e d a l  was a  



ma-jaf s u r p r i s e  o f  t h e  1980 W i n w s  Olympics, N o n e t h e l e s s ,  it 

seemed  u n r e a s o n a b l e  t o  a t t r i b u t e  s u p e r i o r i t y  t o  t h e  A m e r i c a n  01 

N o r t h  A m e r i c a n  h o c k e y  d e v e l o p m e n t  p r o q r a m s  o v e r  t h o s e  o f  t h e  

S o v i e t s  o r  E u r o p e a r s  o n  t b e  b a s i s  o f  v i c t o r i e s  i n  t h e .  f e w  

e m o t i o n a l l y - l a d e n  qames  o f  t h e  O l y m p i c s ;  l o n q - t e r m  p l a n s  were 

r e g  u i r e d .  

A f o r m e r  c h a i r m a n  o f  Hockey C a a a d a ,  Douq F i s h e r ,  a q r e e d  

t h a t  c h a n g e s  m u s t  b e  made i n  C a n a d i a r i  m e t h o d s  o f  d e v e l o p i n q  

h c c k e y  p l a y e r s :  

"The e v i d e n c e  i s  b a r e f a c e d  i n  f r o n t  c f  a n y o n e  who wants 
t o  l o o k ,  t h a t  o u r  system, a n d  I 1 n  t a l k i n g  a b o u t  o u r  
m i n o r  s y s t e m ,  s i m p l y  d o e s  n o t  p r o d u c e  t h e  p e o p l e  with 
t h e  s k i l l s  a n d  t e c h n i q u e s  t h a t t h e  R u s s i a n s ,  C z e c h s ,  
S w e d e s  a n d  F i n c s  a r e  p r o d u c i n q l f  ( M c L a u g h l i n ,  1980,  p .  
2 )  

Comment inq  cr t h e  S o v i e t  a n d  C z e c h o s l o v a k i a n  h o c k e y  d e v e l c p m e n t  

p r o q r a m s ,  K i ~ g s t o n  ( 1 9 8 0 )  n o t e d  t h a t  young  p l a y e r s  f o l l o k e d  

s p e c i f i c  p r o q r a K s  a t  e a c h  a q e  l e v e l  a n d  u s e d  t h e  c l u b  s y s t e m  t o  

e x p o s e  p r o m i s i n g  p l a y e r s  t o  a v a i l a b l e  r e s o u r c e s ,  A t  a q e  16, t h e  

p r o q r a m s  b e c a m e  e v e n  mcre  i n t e n s e  a s  s e l e c t e d  p l a y e r s  were 

f u r t h e r  r ~ u r t u r e d  i r  c l u b  s e t t i n q s  w i t h  s p e c i a l i z e d  c o a c n i c q  a n d  

t r a i n i n q  r ~ q i m e s .  W i t h  e l i t e  p l a y e r s  a n d  teams, t h e  r e l a t i o n s h i p  

k e t ~ e e n  t h e  s p o r t  s c i e n t i s t s  a n d  c o a c h e s  a n d  t r a i n e r s  was much 

c l o s e r  t h a n  i n  N o r t h  Amer i ca .  The  C z e c h o s l o v a k i a n  n a r i o n a l  t e a m ,  

f o r  e x a m p l e ,  h a d  s p e c i a l i s t s  i n  s p o r t s  m e d i c i n e  a n d  s p o r t s  

p s y c h o l o q y  w o r k i n q  c l o s e l y  w i t h  i t ,  P l a y e z s  were o f t e n  t e s t e d  a s  

p a r t  o f  r e s e a r c h  p r o j e c t s  a n d  a p p r o p r i a t e  f i n d i n q s  were u t i l i z e d  



i n  a n  a t t e m p t  t o  p r o d u c e  b e t t e r  o n - i c e  p e r f o r m a n c e ,  

E f f o r t s  t o  q i v e  d i x e c t i o n  t o  :he p u r s u i t  o f  l o s t  e x c e l l e n c e  

i c  N o r t h  A m e r i c a n  h o c k e y  c o u l d  h a v e  r e l i e d  more  h e a v i l y  cn t h e  

e x a m i n a t i o r t  a ~ d  a p p l i c a t i o n  o f  r e s e a r c h  f i n d i n g s  t o  t h e  t r a i n i n q  

a n d  p e r f o r m a a c e  o f  p l a y e r s  (Kaufman,  1 9 7 9 ) .  Ir, c o m m e n t i n q  on t h e  

d e v e l o p m e n t s  i n  t h e  y e a r s  s i n c e  C a n a d a ' s  d r a m a t i c  l a s t - m i n u t e  

v i c t o r y  o v e r  a S o v i e t  team i n  1 4 7 2 ,  M c L a u q h l i n  ( I  980)  s t a t e d  

t h a t  t h e  years s i n c e  t h a t  s u r p r i s i n q l y  n a r r o w  v i c t o r y  " s h o u l d  

h a v e  b e e n  time f o r  i n t r c z p e c t i o n  a n d  c h a n q e ,  B u t  t h e  c o a c h i n q  

m e t h o d s  a n d  s t y l e  o f  p l a y ,  f r o m  t h e  m i n o r  l e a q u e s  up t o  t h e  

p r o f e s s i o n a l s ,  r e m a i n  r e l a t i v e l y  t h e  same as  t h e y  h a v e  a l w a y s  

b e e n "  (p .  3 ) .  R e s e a r c h  c o u l d  h a v e  i n v e s t i q a t e d ,  f o r  e x a m ~ l e ,  

c o a c h i n q  t e c h n i q u e s ,  s k i l l  d e v e l o p m e r t ,  c o n d i t i o n i n g  m e t h o d s  a n d  

t h e  o r q a n i z a t i o a  o f  teams i n t o  c o m p e t i t i v e  l e a g u e s ,  a l i  o f  w h i c h  

m i q h t  h a v e  r e s u l t e d  i n  t h e  i m p r o v e d  p e r f o r m a n c e  o f  h o c k e y  

p i a y e r s .  R e s e a r c h  m i g h t  a l s o  h a v e  a t t e m p t e d  t o  d e t e r m i n e  w h i c h  

f a c t o r s  - b o t h  p s y c h o l c q i c a l  a n d  p h y s i c a l  - b e s t  p r e d i c t e d  t h o s e  

i n d i v i d u a l s  l i k e l y  t o  h a v e  p e r f o r m e d  well ( a c c o r d i n q  t o  z t a t e d  

c r i t e r i a )  d u r i n g  c o m p e t i t i o n .  I n  t h e  U. S.S. R ,  , f o r  e x a m p l e ,  b o y s  

a s  younq as  s i x  y e a r s  old u n d e r w e n t  e x a m i n a t i o r r ,  i n c l u d i n q  t h e  

c o l l e c t i o n  o f  b i o q r a p h i c a l  d a t a  a n d  t h e  r e s u l t s  o f  p h y s i c a i  a n d  

p s y c h o - m o t o r  t e s t s ,  t o  d e t e r m i n e  t h e i r  p r o m i s e  a s  h o c k e y  p l a y e r s  

( K i n q s t o n ,  l98G), 

, A h o k  a t  s t u d i e s  o f  p e r f o r m a n c e  i n  h o c k e y  t h r o u q h o u t  t h ~  

w o r l d  s h o w e d  t h a t  r e s e a r c h  ?.o d a t e  h a s  b e e n  d i v e r s e ,  Some 



i n v e s t i g a t o r s  ( G r e e n ,  1979;  M a s c o t t e ,  1 9 7 3 ;  R u s k a ,  Havu and 

K a r v i n e n ,  1 9 7 8 )  h a v e  e x a m i n e d  t h e  p h y s i o l o q i c a l  c h a r a c t e r i s t i c s  

o f  r l a y e r s ,  f o c u s i c g  p r i m a r i l y  o n  t h e  c o n t r i b u t i o n s  o f  t h e  

d i f f e r e n t  e n e r q y  s y s t e m s  a n d  s u b s t r a t e s  t o  p e r f o r m a n c e .  C t h e r s  

( F e r q u s o n ,  M a r c o t t e  a n d  M o n p e t i t ,  1 3 6 9 )  h a v e  a t t e m p t e d  t c  

s i ~ ~ l i f y  t h e  means  o f  m e a s u r i n q  p h y s i o l o q i c a l  v a r i a b l e s ,  

S t u d i e s  ( D c r i o n ,  1 9 7 9 ;  Newton,  1 9 7 8 )  h a v e  a l s o  f o c u s e d  o n  

t h e  m e a s u r e m e n t  o f  p h y s i c a l  o r  a n t h r o p o m e t r i c  c h a r a c t e r i s t i c s  cf  

h o c k e y  p l a y e r s ,  Some i n v e s t i q a t o r s  (Newtor!, 1378 )  h a v e  c c m p a r e d  

d a t a  on  p l a y e r s  of d i f f e r e r t  a q e s  a n d  s k i l l  l e v e l s  o r  f r c m  

d i f f e r e n t  c o u n t r i e s  t o  d e t e r m i n e  i f  d i f f e r e n c e s  e x i s t e d  i n  

a b s c i u t e  s i z e ,  r e l a t i v e  s i z e  a n d  s o m a t o t y p e  when p l a y e r s  were 

q r o u p e d  b y  team o r  ky ~ l a y i n q  p o s i t i o n .  

Some a t t e n t i o n  h a s  a l s o  b e e n  d i r e c t e d  t o  p l a y e r s 1  

p s y c h o l o q i c a l  a x t r i b u t e s .  S t u d i e s  h a v e  e x a m i n e d ,  f o r  e x a a ~ l e ,  

m o t i v a t i o n  ( C a r r o n ,  B a l l  a n d  C h e l l a d u r a i ,  1977)  a n d  a q q r e s s i o n  

(McCar thy  a n d  K e l l y ,  1 9 7 8 ) .  One i n v e s t i q a t i o r i  ( S c a r a m e l l a  a n d  

Brown, 1978)  f o u n d  a  r e l a t i o n s h i p  b e t w e e n  a q q r e s s i o ~ s  i n  h o c k e y  

p l a y e r s  a n d  t h e  l e v e l  of a p h y s i o l o q i c a l  v a r i a b l e ,  s e r u m  

t e s t o s t  ~ r o n e .  The i m p o r t a n c e  o f  t e a m w o r k  was i n d i c a t e d  by 

s t u d i e s  s u c h  a s  t h o s e  t h a t  h a v e  e x a m i n e d  team a c h i e v e m e n t  

( I s o - A h o l a ,  1 9 5 6 )  a n d  team c o h e s i o n  ( B a l l  a n d  C a r r o n ,  1 9 7 6 )  , 

An a t t e m p t  t o  d e t e r m i n e  s k i l l  l e v e l s  o f  h o c k e y  p l a y e r s  h a s  

r e s u l t e d  i n  t h e  d e v e l o p m e n t  o f  s k a t i n q  t e s t s  ( L a r i v i e r e ,  

L a v a i l e e  a n d  S h e p h a r d ,  1 3 7 6 )  o x ,  i n  some cases, b a t t e r i e s  o f  



h o c k e y  s k i l l  t e s t s  ( E n o s ,  1373; M e r r i f i e l d  a n d  Walfsrd, 1 3 6 9 )  

w h i c h  i n c l u d e d  r r e a s u r e s  o f  s t i c k h a s d l i n g ,  s h o o t i n q  a n d  p a s s i n q  

i n  a d d i t i c x  t o  ~ k a t i n q .  

E x a m i n a t i o n s  i n  t h e  p s y c h o - m o t o r  d o m a i n  h a v e  p e r h a p s  b e e n  

l e s s  n u m e r o u s  z h a n  i n  t h e  a b o v e - m e n t i o n e d  areas. S t u d i e s  h a v e  

b e e n  c o n d u c t e d  o n  t h e  v i s u a l  p e r c e p t u a l  s p e e d  ( T h i f f a u l t ,  1 3 7 4 )  

a ~ l d  t h e  p e r i p h e r a l  v i s i o n  ( D e s h a i e s ,  Pa rqman  a n d  I h i f f  a u l t ,  

1 5 7 8 )  of h o c k e y  p l a y e r s .  

The S e l e c t i o n  g$ P o t e n t i a l  P r e d i c t o r s  --- 
A s  t h e  a b o v e  b r i e f  r e v i e w  o f  z e s e a r c h  i m p l i e d ,  a b c d y  o f  

c o n t r i b u t i n q  k n c w l e d q e  was a v a i l a b l e  t o  assiss i n  t h e  a n a l y s i s  

of t h e  p e r f o r m a n c e  o f  hocisey p l a y e r s .  However ,  s u c h  a n a l y s i s  

m i q h t  h a v e  b e e n  more f r u i t f u i  ii z h e  r e l a t i v e  i m p o r t a n c e  o f  

c o n t r i b u t o r s  t c  p e r f o r m a n c e  h a d  b e e n  e s t a b l i s h e d .  The  u t i l i t y  of 

a m y r i a d  of r e s e a r c h  f i n d i n q s  on  s u c h  d i v e r s e  c o m p o n e n t s  a s  

a n a e r o b i c  p o w e r ,  p e r c e p t u a l  s p e e d  a n d  a g q r e s s i o n  was l i m i t e d  f o r  

a h c c k e y  c o a c h  c r  team m a n a g e r  w i t h  l i t t l e  t r a i n i n q  i n  t h e  

s p o r t s  s c i e n c e s .  S t u d i e s  t h a t  i s o l a t e d  a f e w  v a r i a b l e s  o r  a 

b a t t e r y  o f  m e a E u r e s  wh ich  be s t  p r e d i c t e d  p e r f o r m a n c e  m i g h t  h a v e  

o f f e r e d  m o r e  a s s i s t a n c e  t o  h o c k e y  l l p r a c t i t i o n e r s N  by  C a v i n q  made 

t h e i r  t a s k  more  m a n a g e a b l e .  A t L e m p t s  c o u l d   the^ h a v e  b e e n  made 

t o  d e v i s e  e f f e c t i v e  means  o f  o p t i m i z i n q  t h e  s c o r e s  o b t a i n e d  by  

i n d i v i d u a l  p l a y e r s  o r  teams o n  t h e  b a t t e r y  o f  a r e l a t i v e l y  few 

p r e d i c t o r  v a r i a b l e s ,  P r e d i c t i o n  e q u a t i o r i s  h a v e  u n d o u b t e d l y  r i e v e r  



a c c o u n t e d  f o r  100 p e r c ~ n t  o f  t h e  v a r i a n c e  i n  p e r f c r m a n c e  i n  

a t h l e t i c  s i t u a t i o n s .  N o n e t h e l e s s ,  i n c r e a s i c q i y  a c c u r a t e  

p r e d i c t i o n s  s h c u l d  h a v e  r e s u i t e d  f r o m  c o n t i ~ u o u s  r n o d i f i c a t i c n s  

t o  t h e  r e q r e s s i o n  e q u a t i o n s  a s  r e s e a r c h  s u q q e s t e d  t h e  a d d i t i o r  

o r  d e l e t i . c n  o f  v a r i a b l e s  o r  t h e  r e v i s i o n  o f  measurement  

t e c h n i q u e s .  

C u r r e z t  k r o w l e d q e  h a s  s u q q e s t e d  c e r t a i n  p r o m i s i n q  

p r e d i c t o r s  o f  h c c k e y  p e r f o r m a n c e .  F o r  e x a m p l e ,  i n  t h e  

phy  s i o l o q i c a l  domain ,  s t u d i e s  (Green  a n d  H o u s t o n ,  1975: S e l i q e r ,  

K o s t k a ,  G r u s o v a ,  Kovac ,  Machovcova,  P a u e r ,  P r i b y l o v a  a n d  

Urkackova ,  1972) h a v e  c o n f i r m e d  t h e  i m p o r t a n c e  o f  t h e  a n a e r c b i c  

s y s t e m s  t o  h c c k ~ y  p e r f o r m a n c e .  By d e f i n i t i o n ,  t h e  t y p i c a l  s h i f t  

by  hockey  p l a y e r s  was less  t h a n  t w o  m i n u t e s  i n  d u r a t i o n  and  t h u s  

it d i d  n o t  g u a i i f  y a s  a e r o b i c  work (Ha thews  a n d  Fox,  1 3 7  1 ) .  

I n  t h e  p s y c h o l o g i c a l  domain ,  a s t u d y  b y  H c C a r t h y  a n d  K e l l y  

(1978)  i n d i c a t e d  t h a t  a q q r e s s i v e  p l a y e r s  s c o r e d  more q o a l s  and 

t o o k  more s h c t s  OR qoa; t h a n  d i d  p i a y e r s  r a t e d  l o w  i n  

a q q r e s s i o n .  The  f i n d i n q s  o f  ? .ussel l  ( 1 3 7 4 )  lent s u p p o r t  t o  t h e  

p o t e s t i a l  o f  a q q r e s s i o r ,  a s  a p r e d i c t o r  o f  ice  h o c k e y  p e r f o r m a n c e  

a s  t h e  number  o f  q o a l s  a n d  a s s i s t s  o b t a i n e d  by p l a y e r s  

c o r r e l a t e d  w i t h  m e a s u r e s  o f  a q q r e s s i o n .  O t h e r  s t u d i e s  f o c u s e d  on  

r e l a t e d  p s y c h o i o q i c a l  v a r i a b l e s  a n d  d e m o n s t r a t e d ,  f o r  i n s t a n c e ,  

t h e  i m p o r t a n c e  o f  m o t i v a t i o n a l  f a c t o r s  i n  p e r f o r m a n c e  ( B a l l  a n d  

C a i r o n ,  1 9 7 6 ;  C e s h a r n a i s ,  1375)  . 



T h e  p r e d i c t i o ~  o f  h c c k e y  p e r f o r m a n c e  o r  a b i l i t y  f r o a  

m e a s u r e s  o f  s k i l l  s e e m e d  a x i o m a t i c ;  h o w e v e z ,  a c o n s i s t e n t  

f  i n d i n q  o f  o n e  p r e d i c t o r  was n o t  f  o r t h - c o m i n q .  N o r e t h e l e s s ,  

m e a s u r e s  o f  s k a z i n q  s p e e d  ( D e s h a i e s  e t  a l . ,  1978 )  a n d  

s t i c k h a n d l i n g  ab i l i " ,  ( M e z r i f i e i d  a n d  W a l f o r d ,  1969 )  were f o u n d  

t o  r e l a t e  t o  c o a c h e s 1  r a t i n q s  o f  h o c k e y  F l a y i n g  a b i l i t y .  

S t a t e m e n t  o f  t h e  P r o b l e m  ------ -- --- ---- 
T h e  p r o b l e m  a d d r e s s e d  i n  t h e  p r e s e n t  s t u d y  was t h a t  o f  

a t t e m p t i n q  t o  p r e d i c t  t h e  a b i l i t y  o r  p e r f o r m a r c e  o f  i ce  h o c k e y  

p l a y e r s  o r ,  more s p e c i f i c a l l y ,  t o  i m p r o v e  on t h e  p r e d i c r i o n  

a t t e m p t s  o f  p r e v i o u s  i n v e s t i q a t i o n s .  

The  ~ r e s e n t  s t u d y  was d e s i q n e d  t o  e x a m i n e  a v a r i e t y  of  

m e a s u r e s  i n  a n  a t t e m p t  t o  i s o l a t e  b a t t e r i e s  o f  p r e d i c t o r s  o f  

h o c k e y  a b i l i t y  c r  p e r f o r m a n c e .  T h e  i n c l u s i o n  o f  m e a s u r e s  o f  b o t h  

phy s i o l o q i c a l  a n d  p s y c h o l o q i c a l  f a c t o r s  was s u p p o r t e d  b y  

s t a t e m e n t s  o f  Mcrgan (1973)  t h a t  much o f  t h e  i n q u i r y  i n t c  

e x e r c i s e  a n d  s ~ c r t  s c i e n c e s  h a d  s u f f e r e d  f r o m  t h e  s p e c i a l i z e d  

o r i e n t a t i o n  o f  t h e  i n v e s t i q a t o r s ,  t h a t  t h e  i a t t e r  had  t o c  o f t e n  

f o c u s e d  e x c l u s i v e l y  e i t h e r  o n  p s y c h o l c g i c a i  o r  b i o l o q i c a l  

v a r i a b l e s .  Morgan a r q u e d  c o n v i n c i n q l y  f o r  t h e  ~ ~ p s y c h o b i o l o q i c a l  

a p p r o a c h " .  One s t u d y  s u ~ p o r t i n q  n i s  claim was c o c d u c t e d  k y  

N a q l e ,  Morqan,  H e l l i c k s o n ,  S e r f a s s  a n d  A l e x a n d e r  ( 1  975) . T h i s  



i n v e s t i q a t i o n  i n v o l v e d  r h e  m e a s u r e m e n t  s f  a v a r i e t y  of 

p s y c h o l o q i c a i  a n d  p h y s i o l o g i c a l  f a c t o r s  o n  4 2  c a n d i d a t e s  fo r  a r  

O l y m p i c  w r e s t l i n q  team. M u l t i p l e  c c r r e l a t i o n s  r e l a r i n q  t h e  

p y c h o l o q i c a l  (N=40) a n d  p h y s i o l o q i c a l  (N=29) d a t a  t o  s u c c e s s f u i  

p e r f o r m a n c e  w e r e  0 . 7 3  a n d  0 . 6 7 ,  r e s p e c t i v e l y .  F h e n  b o t h  s e l e c t e d  

p s y c h o l o q i c a l  a n d  p h y s i o l o q i c a l  v a r i a b l e s  h e r e  e m p l o y e d  (N=25) , 

t h e  m u l t i ~ l e  R i n c r e a s e d  t o  0.32, t h u s  a l l o w i n g  f o r  i m p r o v e d  

d i s c r i m i n a t i o n  h e t w e e n  s u c c e s s f u l  a n d  u n s u c c e s s f u l  a t h l e t e s ,  

M o r q a n l s  ( 1 9 7 3 )  f e e l i n q s  were clear: l l I n s o f a r  a s  p r e d i c t i c n  i s  a 

c e n t r a l  f u c c t i c n  o f  a n y  s c i e n t i f i c  e n t e r ~ r i s e ,  t h e  case f o r  t h e  

s u p e z i o r i t y  o f  ~ s y c h o b i o l o q i c a l  m o d e l s  i s  u n a m b i q u o u s  a n d  

u n c c n t e s t a b l e u  (p. 40)  . 
A n o t h e r  s t u d y  u s i n q  a p s y c h o b i o l o j i c a l  mode l  was c h a t  cf 

D e s h a i e s  ei: a i ,  ( 1 3 7 8 j ,  T h i s  s t u d y  e x a m i n e d  r h e  r e l a t i o n s h i p s  

LeLkeen  1 4  physioloqical-anthropometric, p s y c h o l o q i c a l  a r d  m o t o r  

s k i l l  v a r i a b l e s  a n d  a m e a s u r e  o f  h o c k e y  ~ l a y i n q  a b i l i t y  ( a s  

d e f i n e d  b y  c o a c h e s 1  r a t i n q s  o f  a p l a y e r ' s  i n d i v i d u a l  a n d  

t a c t i c a l  s k i l l s ) .  T h e  d a t a  - o n  116 l l m a j c r  j u n i o r n  l e a q u e  

p l a y e r s  whose  a v e r a q e  a q e  was 214.5  m o n t h s  - were s u b j e c t e d  t o  a 

s t e p w i s e  r e q r e s s i o n  a n a l y s i s  w i t h  h o c k e y  ~ l a y i n q  a b i l i t y  a s  t h e  

c r i t e r i o n  m e a s u r e .  T h i s  a n a l y s i s  r e v e a l e d  t h a t  t h e  f o l l o w i n q  

f o u r  v a r i a b l e s  accoun'ed f o r  55 p e r c e n t  o f  t h e  v a r i a n c e  i n  i c e  

h c c k e y  p e r f o r m a n c e  (F4 1 1 1  = 3 3 . 2 3 ,  p<. 0 5 )  : f o r w a r d  s k a t i n g  s p e e d ,  
3 

a c h i e v e m e n t  m o t i v a t i o n ,  v i s u a l  p e r c e p t u a l  s p e e d  a n d  a n a e r o b i c  

power .  T h i s  s t u d y  a l s o  f o u n d ,  i n  s u p p o r t  of  M o r q a n l s  ( 1 9 7 3 )  



c o n t e n t i o n ,  t h a t  t h e  v a r i a n c e  i n  h o c k e y  ~ e r f o r m a n c e  (55 p e r c e n t )  

a c c o u n t e d  f o r  uy t h e  n p s y c h o b i o l o q i c a l  p r c f i l e  was l a r q e r  t h a n  

t h a t  o b s e r v e d  i n d i v i d u a l l y  f o r  e i t h e r  t h e  b i o l o q i c a l  (17X), 

p h y s i o l o q i c a l  ( 2 0 % ) ,  o r  the s p e c i f i c  s k i l l  p r o f i l e  (33%) ( F .  

36)  8 

The  p r e s e n t  s % u d y  was b a s e d  o n  M o r g a a l s  ( 1 9 7 3 )  clairr t h a t  

p s y c h o b i o l c q i c a l  m o d e l s  were s u p e r i o r  t o  t h o s e  c o n t a i n i n q  o n l y  

p s y c h o l o q i c a l  o r  p h y s i o l o q i c a l  v a r i a b l e s .  The  s e l e c t i o n  cf 

v a r i a b l e s  o r  v a r i a b l e - t y p e s  r e l i e d  on  a r e v i e w  o f  t h e  

l i t e r a t u r e ,  b u t  r e c e i v e d  major d i r e c t i o n s  f r o m  t h e  work cf 

Deshaies e t  a l e  ( 1 9 7 8 ) .  The  l a t t e r  a u t h o r s 1  f i n d i n q  o f  a 

m u l t i p l e  c o r r e l a t i o n  o f  0 .74  b e t w e e n  f o u r  v a r i a b l e s  a n d  h o c k e y  

p e r f o r m a n c e  showed  ~ r o m i s e .  The p r e s e n h s t u d y  a t t e m p t e d  t o  

i m p r o v e ,  w h e r e  p o s s i b l e ,  on  t h e  m e a s u r e s  e m p l o y e d  t y  D e s h a i e s  e t  

a l .  a n d  t o  a d d  c t h e r  p r c m i s i n g  m e a s u r e s  i n  a n  e f f o r t  t o  p r e d i c t  

m o r e  a c c u r a t e i y  h o c k e y  a b i i i t y  o r  p e r f o r m a n c e .  An i m p o r t a n t  

c o n s i d e r a t i o n  was t h e  economy of tes t  a d m i n i s t r a t i o n :  t h e  t i m e  

r e q u i r e d  a n d  i n c c n v e n i e n c e  t o  s u b j e c t s  h a d  t o  b e  m i n i m i z e d  a n d  

a d m i n i s t r a t i o n  p r o c e d u r e s  h a d  r,o b e  s i m p l e ,  ( T h e s e  r e s t r i c t i o n s  

were n o t  o v e r t l y  s t a t e d  by t h e  s u b j e c t s  t e s t e d  o r  t h e i r  

s u p e r i o r s  C u t  were  t h o u q h t  b y  t h e  r e s e a r c h e r  t o  b e  c r i t i c a l  t o  

q a i a i n q  a c c e p t a n c e  t o  c o n d u c t   he s t u d y ) .  

T h u s ,  b a s e d  on t h e  r e s u l t s  o f  D e s h a i e s  e t  a l .  ( 1 9 7 8 ) ,  t h e  

d e c i s i o n  was made t o  i n c l u d e  m e a s u r e s  w i t h i n  t h e  f o l l o w i n q  

c a t e q o r i e s  o f  v a r i a k l e s :  (1  ) t h e  a n a e r o b i c  s y s t e m s ,  ( 2 )  s p e c i f i c  



s k i l l s ,  ( 3 )  p s y c h o l o g i c a l  m e a s u r e s ,  a n d  ( 4 )  p e r c e p t u a l - m c z o r  

a b i l i t y .  G e n e r a l  s u ~ p o r t  f o r  i n c l u s i o n  o f  t h e s e  t y p e s  o f  

v a r i a k l e s  cam€ f rom t h e  s p i r i z  of t h e  r e m a r k s  of t h e  r e s p e c t e d  

S o v i e t  c o a c h  T a r a s o v  ( 1 9 5 9 )  who s a i d  t h a t  h o c k e y  was a qame o f  

c o n d i i i o c i n q ,  i n t e l l e c t  a n d  s k i l l ,  J u s t i f i c a t i o n  f o r  i n c l u s i o n  

o f  e a c h  s p e c i f i c  m e a s u r e  i n c l u d e d  i n  t h e  p r e s e n t  s z u d y  was 

c c n t a i n e d  i n  t h e  f o l l o w i n q  l i t e r a t u r e  r e v i e w  s e c t i o a  w h i c h  

f o c u s e d  o n  t h e  f o u r  c a l e q o r i e s  of v a r i a b l e s  m e n t i o n e d  a b o v e ,  

R e a d i l y  a v a i l a b l e  d e s c r i p t i v e  m e a s u r e s ,  s u c h  a s  a s € ,  h e i q h t  a n d  

w e i q h t ,  were a l s o  i n c l u d e d ,  a s  was i n f o r m a t i c n  o n  t h e  h o c k e y  

p l a y i n q  e x p e r i e n c e  o f  t h e  p l a y e r s .  F o r e a r m  g i r t h ,  a  r e l a t i v e l y  

s i n ~ l e  a n t h r o p o m e t r i c  m e a s u r e ,  was i n c i u d e d  s i n c e  it was a 

p r o f a b l e  i n d e x  of r e l a t i v e  m u s c u l a r i z y  ( R o s s ,  1980) .  

T h e  g r e s e n t  s t u d y  was d e s i q n e d  t o  t e s t  % h e  f o l l o w i n q  

q e c e r a l  h y p c t h e s i s :  

a c c u r a t e  e s t i m a t i o n s  of  r a t i n q s  o f  h o c k e y  p l a y i n q  
a b i l i t y  were o b t a i n a b l e  f r o m  s c o r e s  on a n  i s o l a t e d  
b a t t e r y  o f  m e a s u r e s ,  i .e . ,  t h e  v a r i a n c e  i n  p e r c e i v e d  
h o c k e y  p l a y i n q  a b i l i t y  was e x p l i c a b l e  by  s c o r e s  o n  a  
b a t t e r y  o f  tests p u r p o r t i n q  t o  m e a s u r e  a n a e r o b i c  p o w e r  
a n d  c a p a c i t y ,  s ~ e c i f i c  h o c k e y  s k i l l s ,  p s y c h o l o q i c a l  
f a c t o r s  a n d  p e r c e p t u a l - m o t o r  b e h a v i o u r .  

W h i l e  t h e  q e n e r a l  h y p o t h e s i s  p r o v i d e d  t h e  f o c u s  f o r  t h e  

p r e s e n ?  s t u d y ,  a c c e p t a n c e  o r  r e j e c t i o n  o f  t h e  h y p o t h e s i s  would 

h a v e  b e e n  h i g h l y  s u b j e c t i v e ,  T h u s ,  i n  a d d i t i o n  t o  t h e  q e c e r a l  

h y p o t h e s i s ,  s i x  s p e c i f i c  h y p o t h e s e s ,  d e r i v e d  from a  p r e c e d e a t  i n  



t h e  l i t e r a t  u s e ,  p r o v i d e d  operational d e f i n i t i o n s  of th? 

s t r e n q t h s  o f  r e l a t i o n s h i p s  u n d e r  i n v e s t i q a t i o n .  T h e s e  s p e c i f i c  

h y p o t h e s e s  w e r e  

t h a t  t h e  e m p l o y e d  k a t t e r y  cf  m e a s u r e s  a c c o u n t e d  f o z  & o r e  

t h a n  55 p e r c e n t  o f  t h e  v a r i a n c e  i n  i c e  h o c k e y  p l a y i ~ q  

a b i l i t y  -- a f i g u r e  r e p o r t e d  b y  D e s h a i e s  e t  a l ,  ( 1  978) -- 
w h e r e  a b i l i t y  was d e f i n e d  S y  t h e  s u b j e c t i v e  r a t i n q s  o f  

e x p e r t s ;  

t h a t  t h e  e m p l o y e d  m e a s u r e s  o f  a n a e r o b i c  power  a c d  c a ~ a c i t y  

c o r r e l a t e d  more s t r o n q l y  w i t h  h o c k e y  p l a y i n q  a b i l i t y  t h a n  

t h e  v a l u e  ( r = O a 4 2 )  r e p o r t e d  b y  D e s h a i e s  e t  a l .  ( 1 9 7 8 )  

b e t w e e n  a b i l i t y  a n d  a n a e r o b i c  p o w e r ;  

t h a t  t h e  s k a t i n q  s ~ e ~ d  m e a s u r e  e m p l o y e d ,  b e i c q  t h e  s a m e  a s  

t h a t  u s e d  b y  D e s h a i e s  et a l .  ( 1 9 7 8 ) ,  showed  a s i m i l a r  

s t r e n q t h  o f  c o r r e l a t i o n  ( r = 0 . 5 5 )  a s  t h a t  o b t a i n e d  b y  t h e  

l a t t e r  a u t h o r s ;  

t h a t  o n e  o r  a c o m b i n a t i o n  o f  t h e  e m p l o y e d  p s y c h o l o q i c a i  

m e a s u r e s  c o r r e l a t e d  more  s t r o n q l y  w i t h  h o c k e y  a b i l i t y  t h a n  

i n  the r e l a t i o n s h i p  ( r = 0 . 3 5 )  r e p o r t e d  b y  D e s h a i e s  et a l .  

( 1 3 7 8 )  b e t w e e n  a m e a s u r e  o f  a c h i e v e m e n t  m o t i v a t i o n  a n d  

h o c k e y  a k i l i t y ;  

t h a t  t h e  e m p l o y e d  m e a s u r e  o f  p e r c e p t u a i - m o t o r  a b i l i t y  

c o r r e l a r e d  more  s t r o n q l y  w i t h  h o c k e y  a b i l i t y  f h a n  ;he 

r e l a t i c n ~ h i ~  (r=-0.22) r e p o r t e d  b y  g e s h a i e s  e t  a l .  ( 1978)  ; 

a n d ,  



f .  t h a t  t h e  h y p o t h e s e s  s t a t e d  a b o v e  were v a l i d  i n  h o c k e y  

p l a y e r s  o f  d i f f e r e n t  a g e s  a n d  s k i l l  l e v e l s .  

D e l i m i t a t i a r ~  --------- 
T h e  m a j o r  d e l i m i t i n q  f a c t o r s  i n  t h e  p r e s e n t  s t u d y  were 

a s s o c i a t e d  w i t h  t i m e  a n d  w i t h  t h e  s a m p l i n q  of s u b j e c t s ,  As 

m e n t i o n e d  a b o v e ,  e f f o r t s  were made t o  e m p l o y  m e a s u f e s  w h i c h  were 

s i m ~ l e  a n d  r e i a t i v e l y  q u i c k  t o  a d m i n i s t e r ,  C o n s i d e z a t i o n  for t h e  

p l a y e r s  a n d  t e a m s  t e s t e d  p r o m p t e d  t h e  s e a r c h  f o r  i n s t r u m e n t s  

w h i c h  c o u l d  b e  a d m i n i s t e r e d  q u i c k l y  a n d  e c o n o m i c a l l y .  I t  was 

a l s o  b e l i e v e d  t h a t  f u t u r e  u s e  o f  a n y  t e s t  b a t t e r y  by  h o c k e y  

p r a c t i t i o n e r s  would  be  e n h a n c e d  b y  t h e  b a t t e r y ' s  c o n v e n i e n c e ,  

Time c o n s i d e r a t i o n s  a l s o  m i l i t a t e d  a q a i n s t  t h e  u s e  o f  some  

t e c h n i q u e s  i n v o i v i ~ q  s o p h i s t i c a r e d  e q u i p u e n t  c r  p r o c e d u r e s  o r  

e q u i p m e n t  t h a t  was d e l i c a t e ,  e x p e n s i v e  or  n o t  p o r t a b l e ,  Hence ,  a 

majcr c o n s i d e r a t i o n  i n  t h e  s e l e c t i o n  o f  i n s t r u m e n t s  was t h e i r  

a p r l i c a b i e  i n  t h e  f i e l d  a s  r e l a t i v e l y  s i m p l e  a n d  e c o n o m i c a l  

m e a s u r e s .  

S t u d i e s  wh ich  h a v e  e x a m i n e d  t h e  r e l a t i o n s h i p s  amonq 

v a r i a b l e s  u s i n g  a  s ~ r a l i ,  select q r o u p  h a v e  l i m i t e d  

q e n e r a i i z a b i l i t y  f r o m  t h e  f i n d i n q s  b e c a u s e  o f  s a m p l e  

s p e c i f i c i t y ,  T h i s  c c n c e r n  was a d d r e s s e d  ir t h e  p r e s e n t  s t u d y  ky 

t e s t i n q  p l a y e r s  a t  t h r e e  d i f f e r e n t  l e v e l s  of p l a y ,  One q r o u p  o f  

p l a y e r s  f o r m e d  a  team a t  t h e  t o p  J u n i o r  l e v e l  o f  p l a y .  A s e c o n d  

q r c u p  o f  i n ? e r n i e d i a i e  a q e  c o n s i s t e d  o f  a n  e l i t e  q r o u p  o f  



"MidqeLIq p l a y e r s  who were i n v i t e d  t o  a one-week camp a s   art sf 

a n e w l y  d e v e l o ~ e d  p r o v i n c i a l  p r o q r a m ,  The  t h i r d  q r o u p  were 

y o u n q e r  p i a y e r s  of  v a r y i n q  a q e s  a n d  from d i f f e r e c t  teams who 

were a t t e n d i n q  a summer h o c k e y  s c h o o l .  The  a b i l i t y  of t h e  t e s t  

k a t t e r y  t o  p r e d i c t  h o c k e y  a b i l i t y  i n  a i l  t h e s e  q r o u p s  was 

e x a m i n e d  w i t h  r e s p e c t  t c  t h e  p r o b l e m  o f  s a m p l e  s p e c i f i c i t y .  



11. A Survey  of R e l a t e d  L i t e r a t u r e  

I n  t h i s  s e c t i o n ,  l i t e r a t u r e  &as r e v i e w e d  w h i c h  was 

r e l e v a n t  t o  t h e  c a t e q o r i e s  o f  v a r i a b l e s  u a d e r  i n v e s t i g a t i o n ,  

i . e . ,  

(1)  t h e  a n a e r o b i c  s y s t e m s ,  

( 2 )  s p e c i f i c  s k i l l s ,  

( 3 )  p s y c l r c l o g i c a l ,  a n d  

( 4 )  p e r c e p t u a l - m o t o r  a h i i i t y .  

T h e  A n a e r c k i c  S y s t e m s  - --- 

A g e n e r a i  r e v i e w  o f  e n e r q y  s y s t e m s  

B e f o r e  c o ~ s i d e r i n g  t h e  e v i d e n c e  l i r k i n q  a n a e r o b i c  s y s t e m s  

a n d  p e r f o r m a n c e  i n  i c e  h o c k e y ,  i t  s e e m e d  a p p r o p r i a t e  t o  F r e s e n t  

a k r i e f  d e s c r i p t i o n  cf a n a e r o b i c  a n d  a e r o b i c  m e t a b c l i s m ,  

E n e r q y  t o  s u p p o r t  m a n ' s  f u n c t i o n i n q  was d e r i v e d  f r o m  t h e  

f o o d  h e  e a t s .  I h e  b r e a k d o w n  o f  t h e  f o o d  s u p p l i e d  t h e  n e c e s s a r y  

e n e r q y  t o  s u p p o r t  b i o l c q i c a l  p r o c e s s e s  s u c h  a s  t h e  c h e m i c a l  wcrk  

of  q r o w t h  a n d  t h e  m e c h a n i c a l  work of m u s c u l a r  c o n t r a c t i o n  

(Mathews a n d  Fox,  1971) .  T h e  c h e m i c a l  compound a d e n o s i n e  

t r i ~ h o s p h a t e  (AFT) was c o n s i d e r e d  t o  b e  the m a j o r  e n e r q y  

t t c u ~ r e n c y l l  a n d  i t  was t h i s  compound,  which r e s u l t e d  f r o m  f d o d  



breakdown,  t h a t  was s t c r e d  In m u s c l e  c e l l s  f o r  u s e  i n  m u s c l e  

work. 

I n  q e n e r a l ,  t h e r e  were two m a j o r  s y s t e m s  o r  p a t h w a y s  which  

l e a d  t o  t h e  p z o d u c t i o n  cf ATP, i .e. ,  t h e  a n a e r o b i c  a n d  a e r o b i c  

s y s t e m s .  A n a e r o k i c  s y s t e m s ,  which  f u n c t i o n e d  w i t h o u t  t h e  

p r e s e n c e  o f  oxyqen ,  were t h e  e s s e n t i a l  s u p p l i e r s  o f  e n e r q y  f o r  

i n t e n s e  wcrk  o f  o n l y  a few m i n u t e s  d u r a t i o n  s i n c e  oxyqen  c o u l d  

n o t  b e  i n s p i r e d  a n d  u t i l i z e d  q u i c k l y  e n o u q h  f o r  m u s c u l a r  work 

w i t h i x  t h a t  s h o r t  time f rame .  I n  f a c t ,  t h e r e  were two a n a e r o b i c  

s y s t e m s .  ATP c o u l d  b e  p r o d u c e d  f r o m  b r e a k d o w n  o f  ~ h o s p h o c r e a t i n e  

(PC), a x o t h e r  compound s t o r e d  i n  ? h e  muscle c e l l s ,  The b reakdown 

o f  PC was o f t e n  r e f e r r e d  t o  a s  t h e  a i a c t i c  p h a s e  o f  a n a e r o b i c  

m e t a b o l i s m  01 a s  L h e  s c u r c e  o f  a n a e r o b i c  power.  The r e m a i n i n q  

a n a e r o b i c  s y s t e a  i n v o i v e d  t h e  b reakdown o f  q l u c o s e  ( a  p l e n t i f u l  

f o r m  of c a r b o h y d r a t e )  t o  p r o d u c e  ATP a n d  l a c t i c  a c i d .  Hence, 

t h i s  s y s t e m  was o f t e n  r e f e r r e d  t o  a s  t h e  i a c t i c  p h a s e  a n d ,  a l s o ,  

a s  t h e  s o u r c e  o f  a n a e r o b i c  c a p a c i t y .  A n a e r o b i c  c a p a c i t y  r e f e r r e d  

t o  t h e  a b i l i t y  t o  p e r f c r m  i n  v i q o r o u s  e v e n t s  o f  a b o u t  10  t o  6 0  

s e c c n d s  i n  d u r a t i o n  ( S h e ~ h a r d ,  1978)  b u t  t h i s  l a c t i c  a c i d  s y s t e m  

m i q b t  h a v e  b e e 3  = h e  ma j c r  c o n t r i b u t o r  t o  maximum e f f o r t  f o r  U F  

t o  two o r  t h r e e  m i n u t e s  (Mathews a n d  Fox, 1 9 7 1 ) .  A n a e r o b i c  power 

i n v c l v e d  e v e n t s  c f  c n i y  f o u r  t o  s i x  s e c o n d s  ( M a r q a r i a ,  1968)  o r  

p e r h a p s  1 0  s e c o n d s  ( S h e p h a r d ,  1378) i n  l e n q t h .  A n a e r o b i c  sy sterns 

r e s u l t e d  i n  t h e  l i m i t e d  p r o d u c t i o n  o f  ATP a n d  c o u l d ,  t h e r e f o r e ,  

h a v e  s u s t a i n e d  v i q o r o u s  work • ’ 0 1  a r e l a t i v e l y  s h o r t  p e r i o d  o f  



t i m e .  T h e  p r o g r e s s i v e  b u i l d u p  of l a c t i c  a c i d  a s  a p r o d u c t  o f  

q l u c o s e  b r e a k d o w n  o r  g l y c c l y s i s  was t h o u q h t  i o  l e a d  t o  m u s c u l a r  

f a t i q u e  a n d  t h u s  t o  a c e s s a t i o n  o f ,  o r  d e c r e a s e  i n ,  e x e r t i o n ,  

The  a e r o b i c  s y s t e m  o r  a e r o b i c  p a t h w a y ,  w h i c h  f u n c t i c n e d  i n  

x h e  p r e s e n c e  o f  o x y q e n ,  i n v o l v e d  t h e  c o m p l e ~ e  b r e a k d o w n  cf 

q l u c o s e  ( o r  f a t s  o r  p r o r e i n )  t o  p r o d u c e  c a r b o n  d i o x i d e  (COz) , 

w a t e r  ( H Z C )  a n d  13 limes t h e  number  o f  ATP m o l e c u l e s  p r o d u c e d  by  

a n a e r o b i c  q l y c o l y s i s  a l o n e .  S i n c e  l a c t i c  a c i d  d i d  no? a c c u m u l a t e  

when o x y q e n  was p r e s e n t ,  a m a j o r  s o u r c e  o f  f a t i q u e  was t h o u q h t  

t o  ke e l i m i n a t e d  arid s u b m a x i m a l  work c o u l d  b e  m a i n t a i n e d  by t h e  

a e r o b i c  s y s t e m  f o r  some time, It was t h e  a e r c b i c  s y s t e m  t h a t  

s u p p l i e d  e n e r g y  n e e d s  a x  rest a n d ,  a l s o ,  d u r i n g  r e c o v e r y  f r o m  

i n t e n s e  e x e r c i s e .  P h o s p h o c r e a t i n e  s = o r e s ,  w h i c h  m i g h t  h a v e  h e e 2  

e x l a u s t e d  d u r i n q  a r ~ a e r c b i c  a c t i v i t y ,  were r e p l e n i s h e d  p r i m a r i l y  

f r c m  t h e  k e a k d o w n  o f  ATP w h i c h  was p r o d u c e d  a e r o b i c a i l y ,  T h u s ,  

t h e  s y s t e m s  worked  t o  c o m p l e m e n t  o n e  a n o t h e r  i c  s u p p l y i n q  'he 

e n e r q y  r e q u i r e m e n t s  o f  t h e  b o d y  f o r  v a r i o u s  t y p e s  o f  a c t i v i t y ,  

A l t h o u q h  e v i d e n c e  was r e p o r t e d  o n  t h e  r e s p o n s e  t o  t r a i n i n q  

o f  a e r o b i c  ( H o l l o s z y ,  1973) a n d ,  t o  a lesser e x z e n t ,  a n a e r o b i c  

s y s t e m s  ( G o l l n i c k  a n d  Hermansen ,  1373; Weltman,  M o f f a t z  a n d  

S t a m f o r d ,  1 9 7 8 ) ,  o t h e r  f a c t o r s  were i m p o r t a n t  i n  i n f l u e n c i n q  

i n d i v i d u a l  p e r f o r m a r c e .  A p p a r e n t l y ,  s k e l e t a l  m u s c l e ,  t h e  

c o n t r a c t i o n  o f  w h i c h  r e s u l t e d  i n  work b e i n q  d o n e ,  was c o m p o s e d  

of d i f f e r e n t  f i b r e  t y p e s  ( E s s e n ,  1978) The  t w o  major c a t e q o r i e s  

o f  f i b r e s  a p p e a r e d  t o  h a v e  d i f f e r e n t  m e t a b o l i c  c h a t a c t e r i s t i c s ,  



T h e  r e d  (i. e., t q s l o w  t w i t c h u )  f i b r e s  h a d  l a r q e  b l o o d  s u p ~ i i e s  

a n d  s e e m e d  p a r t i c u l a r l y  a d a p t e d  t o  s u p p o r t  a e r o b i c  a c t i v i t y ,  The 

o t h e r  f i b r e  t y ~ e ,  i , e . ,  t h e  w h i t e  ( o r  " f a s t  t w i t c h v v )  f i b r e s ,  had  

more  l i m i t e d  b l o o d  s u p ~ l i e s  a n d  a p p e a r e d  s u i t e d  t o  a n a e r o b i c  

a c t i v i t y ,  Red f i b r e s  c o n t a i r i e d  h i q h  l i p i d  o r  f a t  s t o r e s  i i h e r e a s  

w h i t e  f ibres  c o n t a i n e d  r e l a t i v e l y  l a r g e  q l y c o q e n  s t o r e s  ( E s s e n ,  

1478) . A s  n o t e d  a b o v e ,  q l u c o s e  o r  i t s  s t o r e d  f o r m ,  q l y c o q e n ,  was 

t h e  m a j o r  f u e l  d u r i n g  a n a e r o b i c  a c t i v i t y  w h e r e a s  f a t ,  a more 

p l e n t i f u l  s o u r c e  o f  f u e l  i n  t h e  b o d y ,  c o u l d  be u t i l i z e d  d u r i n q  

a e r c b i c  wcrk .  

G o l l n i c k  a c d  Hermansen  ( 1 9 7 3 )  r e p o r t e d  t h a t  t h e  d i s t i n c t i o n  

b e t ~ e ~ n  t h e  c a p a b i l i t i e s  c f  f i b r e  types was n o t  r i q i d  a s  a 

 s spec tram o f  o x i d a t i v e  c a p a c i t i e s  e x i s t s  i n  b o t h  f i b r e  t y p e s t v  

(p. 2 ) .  I t  a p p e a r e d  t h a t  mos t  m u s c l e  g r o u p s  i n  man c o n t a i n e d  a  

mix 'ure  o f  f i b r e  t y p e s  ( E s s e n ,  1 3 7 8 ) .  O f  i n t e r e s t ,  t o o ,  was t h a t  

I t t h e  r e l a t i v e  i or portion o f  t h e  twc f i b r e  t y p e s  d o e s  v a r y  f r o m  

i n d i v i d u a l  t o  i r . d i v i d u a l n  ( G o l l n i c k  a n d  H e r m a a s e n ,  1373, p. 3 ) .  

I n  summary ,  t h e n ,  i t  h a s  b e e n  shown t h a t  work o r  a c t i v i t y  

i n v c l v e d  t h e  c o n t r a c t i o n  of m u s c l e  w h i c h  was s u ~ p o r t e d  by t h e  

b r e a k d o w n  o f  ATF. ATP n i q h t .  h a v e  b e e n  p r o d u c e d  a n a e r o b i c a l l y  

( w i t h o u t  c x y q e n )  t o  s u r p o r t  b r i e f ,  i n t e n s e  a c t i v i t y  o r  

a e r o b i c a l l y  t o  s u p p l y  e n e r g y  n e e d s  a t  rest o r  d u r i n q  s u b m a x i m a i ,  

s t e a d y - s t a t e  a c t i v i t i e s .  It was a l s o  m e n t i o n e d  t h a t  m u s c l e  i n  

man was c o m p o s e d  o f  twc d i f f e r e n t  f i b r e  t y p e s  s u i t e d ,  t o  

d i f  f e r i n q  d e q r e e s ,  f o r  t h e  s u p p o r t  o f  e i t h e r  a e r o b i c  o r  



a n a e r o b i c  a c t i v i t i e s  a n d  t h a t  t h e  p r o p o r t i o n  o f  t h e s e  f i b r e  

t y p e s  v a r i e d  a c r o s s  i n d i v i d u a l s .  T h i s  b r i e f  i e v i e  w was i n t e n d e d  

t o  d e s c r i b e  t h e  b a s i c  c o m p o n e n t s  o f  t h e  t w o  m a j o r  e n e r q y  s y s t e m s  

ar.d n o t  t o  e x p l a i n ,  a s  E s s e n  (1978) s t a t e d ,  t h e  l l c o m p l e x  s y s t e m  

o f  r e q u l a t o r y  m e c h a n i s m s  ( n e r v o u s ,  h o r n o n a l  a n d  c e l l u l a r ) "  

i n v o l v e d  i n  I t t h e  d e q r a d a t i o n  o f  l i p i d s  a n d  c a r b o h y d r a t e s  t o  

r e lease  e n e r g y  f o r  m u s c l e  wozk" (F. 7 ) .  E s s e n  ( 1 9 7 8 )  a l s c  n o t e d  

t h a t  t h e  s c u r c e s  o f  e n e r q y  f o r  w o r k i n g  muscle d e p e n d e d  o n  

f a c t o r s  s u c h  a s  d i e t  a n d  f i t n e s s  a s  well a s  on  t h e  t tmode ,  

i n t e n s i t y  a n d  d u r a t i o n  o f  work"  p e r f o r m e d .  

The  n a t u r e  o f  the qame 

S i n c e ,  a s  s t a t e d  a b o v e ,  t h e  n a t u r e  o f  t h e  work i n f l u e n c e d  

e n e r q y  u t i l i z a t i o n ,  a k r i e f  d e s c r i p t i o n  cf t h e  qame o f  h o c k e y  

a n d  t h e  t y p e  o f  work  o r  a c t i v i t y  i n v o l v e d  i n  b y  h o c k e y  p l a y e r s  

m i g h t  h a v e  a s s i s t e d  i n  t h e  d i s c u s s i o n  o f  e n e r g y  u t i l i z a t i o n  i n  

h o c k e y .  T h i s  s e c t i o c  p r o v i d e d  s u c h  a d e s c r i p t i o n .  

S e l i q e r ,  e t  a l e  ( 1 3 7 2 )  d e s c z i b e d  t h e  qame a s  f o l l o w s :  

#*Ice h o c k e y  i s  a  s F o r t s  p l a y ,  p e r f o r m e d  o n  a n  i ce  
s u r f a c e  a n d  c h a r a c t e r i z e d  b y  a r a p i d  c h a n q e  o f  p l a y  
s i t u a t i o n s  a s  well a s  p e r m a n e n t  p e r s o n a l  d u e l s  b e t w e e n  
t h e  p l a y e r s  moving  o n  t h e  s k a t e s  i n  a s p e c i a l  o u t f i t  
w e i q h i n q  8-10 kg ,  and u s i n q  t h e  h o c k e y  s t i c k  a n d  t h e  
puck .  D u r i c q  t h e  s h o r t  "me i n z e r v a l  f o r  w h i c h  t h e  
p l a y e r  i s  s t a y i n g  on  t h e  ice  h e  m u s t  F r o v e  t h e  maximum 
p e r f o r m a n c e .  The a ~ p l i c a t i o n  o f  e n d u r a n c e  i s  s p e c i f i c  i n  
c o n n e c t i o n  w i t h  max ima l  s p e e d .  On t h e  who le ,  ;he r a p i d  
c h a n q i c q  f r o m  t h e  l o a d  on  t h e  ice s u r f a c e  t o  t h e  r e s t  on 
t h e  s e a t  r e q u i r e s  a n  i m m e d i a t e  r e a c t i c n  t o  t h e s e  e x t r e m e  
p h a s e s  o f  t h e  p l a y e r s  a c t i v i t y  o c c u r i n q  f o r  t h e  w h o l e  
time o f  t h e  p l a y .  I n  z h e  c o u r s e  o f  t h e  p l a y  t h e  m u s c l e s  
o f  t h e  l o w e r  l i m b s  w i l l  b e  l o a d e d  w h i c h  a s s i q u r a t e  



h s i c l t h e  l c c o m o t i o n  i n  t h e  space  a t  s u b s t a n t i a l  [sic 
c h a n q e s  of s p e e d  a n d  d i r e c t i o n ,  a n d  more  t h a n  i n  m o s t  
s p o r t s  p l a y s  a l s o  t h e  m u s c l e s  o f  t h e  t r u n k  a n d  u p p e r  
l i m b s .  f i  g o c d  d e a l  o f  s t a t i c  c o n t r a c t i o n s  a p p e a r s t r  ( p ,  
283-2041 . 

F o r  t h o s e  i g n o r a n t  o f  t h e  qame, i t  c o u l d  h a v e  b e e a  a d d e d  

t h a t  t h e  i c e  s u r f a c e  i n  N o r t h  America was a p p r o x i m a t e l y  200 X 85  

f e e t  (wider  i n  E u r o p e ) ,  Teams u s u a l l y  were a l l o w e d  18 p l a y e r s  

f o r  a qame, i n c l u d i n g  two  q o a l t e n d e r s .  S i x  p l a y e r s ,  i n c l u d i n q  a 

q o a l t e c d e r ,  were a l l o w e d  on  t h e  i c e  a t  o n e  time f o r  o n e  team. 

Players  s p e c i a l i z e d  as  f o r w a r d s  ( a t t a c k e r s )  , d e f e n c e m e n  

( d e f e n d e r s )  a n d  g o a l t e n d e r s .  G c a l s  were s i t u a t e d  a t  o p p o s i t e  

e n d s  of - h e  i c e  s u r f a c e ,  T h e  o b j e c t  o f  t h e  game was t o  a d v a n c e  

t h e  p u c k  (a d i s k  made  o f  h a r d  r u b b e r )  i n t c  t h e  o p p c s i n q  team's 

a r e a  a n d  sheet i t  p a s t  t h e  q o a l t e n d e r  i n t o  the q o a l .  Hockey  

s t i c k s ,  c o m p o s e d  of  l o n q ,  wooden s h a f t s  with f l a t t e r  ' t b l a d e s "  on 

t h e  end ,  were u s e d  t o  p a s s  a n d  s h o o t  t h e  puck .  T h e  p l a y e r s  a l l  

w o r e  s k a t e s  which were e s s e n t i a l l y  s h a r p e n e d ,  s t ee l  b l a d e s  

a t t a c h e d  t o  s p e c i a l i z e d  b o o t s .  A h o c k e y  qame c o n s i s t e d  o f  t h r e e  

20 m i n u t e  p e r i o d s .  P l a y e r s  were a l l o w e d  t o  s u b s t i t u t e  a s  p l a y  

c o n t i n u e d  o r  d u r i n q  a s t o p p a q e  c a l l e d  f o r  a r u l e  v i o l a t i o n ,  

T h u s ,  t h e  qame i n v o l v e d  i n d i v i d u a l  c a p a c i t i e s  a n d  s k i l l s  a s  well 

a s  team p l a y  a n d  s t r a t e q i e s .  

A t i m e - m o t i o n  a n a l y s i s  o f  e i q h C  c o l l e g e  h o c k e y  p l a y e r s  

d u r i n q  10 g a m e s  ( G r e e n ,  B i s h o p ,  H o u s t o n ,  M c K i l l o p ,  Norman a n d  

S t c t h a r t ,  1 9 7 6 )  r e v e a l e d  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s  o f  p l a y .  

T h e  mean ~ l a y i n q  time Fer game was 2 4 . 5  m i n u t e s  per  p l a y e r  a n d  a 



mean d i s t a n c e  o f  5,553 metres was c o v e r e d  b y  a p l a y e r  i n  a qame,  

The  mean ~ l a y i c q  time p e r  s h i f t  was 85.4 s e c o n d s ;  h o w e v e r ,  a n  

a v e r a g e  s h i f t  " i c c i u d e d  33 .7 - s  of t h e  u n i n t e r r u p t e d  p l a y  

f o l l o w e d  b y  a  27.1-s p l a y  s t o p p a q e ,  r e p e a t e d  2,3 timestt (p ,  

160) .  A c t u a l  p l a y i n g  t ime a n d  p l a y i n q  time p e r  s h i f t  i n c r e a s e d  

o v e r  t h e  t h r e e  p e r i o d s  a s  d i d  zime f o r  p i a y  s t o p p a q e s ,  

D i f f e r e n c e s  Ly p o s i t i o n  were n o t e d  a s  d e f e n c e m e n  p l a y e d  2 1 . 2  

p e r c e n t  l c n q e r  t h a n  t h e  f o r w a r d s  d u e  t o  a g r e a t e r  number  of 

s h i f t s ,  b u t  t h e  d e f e n c e m e n ' s  s h i f t s  were s h o r t e r  i n  d u r a t i o n ,  

S t y l e s  of p l a y  h a v e  v a r i e d  c o n s i d e r a b l y  f o r  d i f f e r e n t  teams 

a s  h e l l  a s  p l a y e r s .  Games s o m e t i m e s  were r e l a t i v e l y  slow a n d  

r e f l e c t e d  c a u t i o u s  a n d  c l o s e - c h e c k i n q  s t r a t e q i e s  by o n e  c r  L o t h  

t e a r s .  Some p l a y e r s  o r  teams were p a r t i c u l a r l y  n o t e d  f o r  

p h y s i c a l  o r  a q q r e s s i v e  p i a y .  O t h e r  teams o i  q a m e s  h a v e  

e m p h a s i z e d  a v e r y  f a s t  s x y l e  of  p l a y  w i t h  q u i c k  s k a t i n q  a n d  

l i t t l e  c l o s  e - c h e c k i n g .  O k v i o u s l y ,  some p l a y e r s  a p p e a r e d  more 

a d e p t  a t  o x e   articular s t y l e  of p l a y  t h a r  a n o t h e r .  T h u s ,  e v e n  

w i t h i n  t h e  s p o r t ,  d i f f e r e n t  qame s i t u a t i o n s  o r  s t y l e s  of p l a y  

m i q h t  h a v e  made d i f f e r e n t  d e m a n d s  cn a n  i n d i v i d u a l ' s  e n e r q y  

scurces a n d  c a p a c i t i e s .  

E n e r q y  s o u r c e s  a n d  p e r f c x m a n c e  i n  h o c k e y  

A l t h o u g h  a p p a r e n t l y  s ~ r a i q h t f o r w a r d ,  t h e  i s s u e  of t h e  

c o n t r i b u t i o n s  of  t h e  a n a e r o b i c  a n d  a e r o b i c  s y s t e m s  t o  

p e r  f o r m a n c e  i n  h o c k e y  was c o m p l e x .  W h e r e a s  F o x  a n d  Mat h e u s  



( 1  9 7 4 )  s t a t e d  t h a t  e n e i q y  r e q u i r e m e n t s  f o r  h o c k e y  were d e r i v e d  

e n t i r e l y  f r o m  a n a e r c b i c  s o u r c e s ,  o t h e r s  s eemed  t o  d i s a q r e e ,  As 

m e n t i o n e d  a k o v e ,  G r e e n  e t  a l .  (1376)  s e ~ o r t e d  t h a t  t h e  mean 

p l a y i r q  time p e r  s h i f t  was 85 .4  s e c o o d s ,  U s i n q  d a t a  p r e s e n z e d  b y  

G o l l n i c k  a n d  B e r m a o s e n  ( 1 3 7 3 ) ,  r e l a t i v e  c o n t r i b u t i c n s  o f  

a n a e r o b i c  p r o c e s s e s  f o r  t h e  mean s h i f t  would  f a l l  k e t w e e n  6 0  

p e r c e n t  ( o n e  m i n u t e )  a n d  40  p e r c e n t  ( t w o  m i n u t e s ) ,  A s t r a n d  a n d  

RodaCl  (1  377)  r e p o r t e d  c o m p a r a k l e  c o n t r i b u t i o n s  o f  a n a e r c b i c  

s y s t e m s  o f  6 5  t o  7 0  p e r c e n t  ar id  5 0  p e r c e n t  a? o n e  a n d  t w c  

m i n u t e s ,  r e s p e c t i v e l y .  Howevez,  a s  Green e x  a l ,  ( 1 9 7 6 )  a l s o  

r e p o r t e d ,  p l a y  s t o p p a g e s  d i v i d e d  s h i f t s  i n t o  u n i n t e r r u p t e d  p l a y  

p e r i o d s  a v e r a g i n g  39.7 s e c o n d s  i n  l e n g t h .  U s i n q  d a t a  m e n t i o n e d  

a b c v e  ( A s t r a n d  a n d  R o d a h l ,  1 3 7 7 ) ,  t h i s  s h o r t e r i n q  o f  a c t u a l  

p i a y i n q  time would  h a v e  meaat e v e n  g r e a t e r  c o c t r i b u t i o n s  o f  

a n a e r o b i c  s y s t e m s .  

The  r e l a t i v e  i m p o r t a n c e  o f  t h e  a n a e r c b i c  e n e r q y  s u p p l i e s  

s e e m e d  t o  b e  s u ~ p c r t e d  f r o m  s t u d i e s  c o n d u c t e d  on  h o c k e y  ~ l a y e r s ,  

G r e e n  a n d  H o u s t o n  ( 1 9 7 5 )  f o u n d  t h a t ,  w h e r e a s  c h a n q e s  i n  a e r o b i c  

c a p a c i t y  r m e a s u r e d  b y  q a s  a n a l y s i s  a f t e r  r u a n i n q  (2.5 m/n;in., 1 %  

i n c r e m e n t / m i n .  ) t o  e x h a u s t i o n  OE a t r e a d m i l l  1, when e x p r e s s e d  ic 

ml/kq/min. ,  d i d  n o t  a p p e a r  i n  J u n i o r  h o c k e y  p l a y e r s  ( N =  I €  t o  2 4 )  

wher tests were c o n d u c t e d  a t  t h e  b e q i n n i n q  a n d  e n d  of t h e  

s e a s o n ,  s t a t i s t i c a l l y  s i q n i f i c a n t  i m p r o v e m e ~ t s  were n o t e d  i n  

m e a s u r e s  of  a r i a e r o b i c  c a p a c i t y  ( m e a s u r e d  b y  ru2 time or, a  

t r e a d m i l l  a t  2 1 5  m/min, a n d  2 0 %  q r a d e )  a n d  a n a e r o b i c  powez  



( m e a s u r e d  b y  s p e e d  i n  r u n n i n u  up a f l i q h t  o f  s t a i r s ) .  S e l i q e r  et 

a l .  ( 1 3 7 2 )  c o n f i r m e d  t h e  i m p o r t a n c e  o f  b o t h  a e r o b i c  a n d  

a n a e r o b i c  s y s t e m s  t o  h c c k e y  p e r f o r m a n c e .  I n  t h e  i a t t e r  a u t h o r s '  

e x a m i n a t i o n  o f  13 members  o f  t h e  C z e c h o s l o v a k i a n  n a t i o n a l  h o c k e y  

team ( h e a r t  r a tes  were m e a s u r e d  t e l e m e t r i c a l l y ;  b i c y c l e  

e r q o m e t e r s  a c d  q a s  a n a l y s i s  were u s e d  t o  assess f i t n e s s ;  b l c o d  

s a m p l e s  were t a k e n  t o  m e a s u r e  l a c t a t e  l e v e l s ) ,  t h e y  c o n c l u d e d  

t h a t  a b o u t  6 6  p e r c e n t  o f  t h e  e n e r q y  d e m a n d s  o f  h o c k e y  p l a y e r s  

were met b y  a n a e r o b i c  s o u r c e s ,  

The  c o m ~ l e x i t y  w i t h  r e g a r d  t o  t h e  e n e r q y  s o u r c e s  f o r  h o c k e y  

p l a y e s s  can!€ f r o m  t h e  n a t u r e  o f  t h e  game,  i n t e r m i t t e n t  work t h a t  

r e q u i r e d  a  b l e n d i n g  o f  e n d u r a n c e ,  s p e e d  a n d  s t r e n q t h ,  

C o m ~ a r i s o n s  o f  v a r i o u s  a t h l e t e s  b y  Rusko ,  Havu a n d  K a f v i n e n  

( 1 9 7 8 )  showed  t h a t  h o c k e y  p l a y e r s  (N=l3, F i n n i s h ,  many o f  

n a t i o n a l  o r  i n ~ e r n a t i o n a l  c a l i b r e )  p o s s e s s e d  a e r o b i c  c a p a c i t i e s  

a s  m e a s u r e d  ky t r e a d m i l l  r u n  (1% i n c r e m e n t / 2  min . ,  s p e e d  

s e l e c t e d  t o  ~ r c d u c e  8- 1 2  min. r u n )  a n d  q a s  a n a l y s i s ,  b y  p e r c e n t  

o f  s l o w - t w i t c h  f i b r e s  a n d  b y  S C H  a c t i v i t y ,  t h a t  were 

s t a t i s e i c a l l y  s i q n i f i c a a t l y  h i q h e r  t h a n  a g r o u p  o f  a c t i v e  bu' 

u n t r a i n e d  i n d i v i d u a l s  ( N = 2 3 ) ,  b u t  t h a t  t h e s e  c a p a c i t i e s  were  

c o n s i d e r a b l y  l e s s  t h a n  t h c s e  o f  l o n q  d i s t a n c e  r u n n e r s  a n d  

c c m p e t i t o r s  i n  some n o r d i c  e v e n t s .  On t h e  o t h e r  h a n d ,  d a t a  f r o m  

a n o t h e r  s t u d y  (Komi, Rusko,  Vos a n d  V i n k o ,  1977)  r e v e a l e d  t h a t  

t h e  same h c c k e y  p l aye r s  t h a t  were t e s t e d  b y  E u s k o  e t  al. ( 1 9 7 8 )  

h a d  h i q h  v a l u e s  o n  s o m e ,  b u t  n o t  a i i ,  o f  t h e  i n d i c a t o r s  c f  t h e  



a n a e r o b i c  s y s t e m s .  F o r  e x a m p l e ,  h o c k e y  p l a y e r s  h a d  r e l a  tlvely 

h i q h  v a l u e s  on  m e a s u r e s  o f  l e q  forces ( s p e e d  up  a f l i q h t  of 

s t a i r s ,  i s o m e t r i c  c c n t r a c t i o n s  o f  e x t e n s o s  m u s c l e s )  b u t  r o t  i n  

terms o f  F e r c e n t a q e  o f  f a s t - t w i t c h  f i b r e :  ( i ~  v a s t u s  l a t e r a l i s )  

n o r  b l o o d  l a c t a t e  l e v e l s  ( a f t e r  m a x i m a l  t r e a d m i l l  r u n  a n d  

m a x i m a l  aim e r q o m e t e r  t e s t )  . 
The e n e r g y  r e q u i r e m e n t s  f o r  i n t e r m i t t e n t  work o f  h i q h  

i n t e n s i t y  a n d  c c n c e r n  a b o u t  p e r f o r m a n c e  w i t h  i n c r e a s i n q  l a c t a t e  

l e v e l s  s e e m e d  c f  r e l e v a n c e  h e r e ,  A r e c e n t  r e p o r t  b y  E s s e n  ( 1 9 7 8 )  

s t a t e d  t h a t  s t u d i e s  w i r h  54 s u b j e c t s  ( b o t h  s e x e s ,  a g e  r a n q e  2 0  

t o  41) f o u n d  t h a t  h i g h  i n t e n s i t y  work (mean l o a d  299W) p e r f o r m e d  

i n - ; e r r n i t t e n t l y  f c r  up + o  60 m i n u t e s  (15 s e c o n d s  work - 1 5  

s e c o n d s  rest)  o n  a b i c y c l e  e r g o m e t e r  was more similar 

m e t a b o i i c a i l y  t o  c o n t i r i u o u s  e x e r c i s e  a t  h a l f  t h e  l o a d  (mear  l o a d  

157W) t h a n  c o n t i n o u s  e x e r c i s e  TO e x h a u s t i o n  a t  a n  e q u a l l y  

i n t e n s e  l o a d  (280W). T h i s  m e a n t  t h a t  i n t e r m i t t e n t  work r e s u l t e d  

i n  l e s s  q l y c o q e n  a n d  moze l i p i d  u t i l i z a t i o n  t h a n  p r e v i o u s l y  

t h o u q h t .  It was a l s o  n o t e d  t h a t  b o t h  m u s c l e  fibre t y p e s  h a d  a 

c a p a c i t y  f o r  c a r b o h y d r a t e  a n d  l i p i d  m e t a b o l i s m ,  

s t u d i e s  ( E s s e n  a n d  Haqqmark,  1975;  T e s c h ,  S j o d i n ,  

T h o r s t e n s s o n  a n d  K a r l s s o n ,  1378) h a d  snowed  i n c r e a s e d  m u ~ c l e  

l a c t a t e  a f t e r  i a t e n s e  e x e r c i s e  a n d  i m p l i c a t e d  t h e s e  i n c r e a s e s  

( T e s c h  et  a l . ,  1978)  i n  s u b s e q u e n t  i m p a i r m e n t  o f  muscle 

f u n c t i o n i n q .  However ,  o t h e r  e v i d e c c e  ( S e q a l  a a d  B r o o k s ,  1973; 

Weltman,  S t a m f o r d  a n d  F u l c o ,  1 9 7 9 )  s u g g e s t ~ d  that h i q h  l a c t a t e  



l e v e l s  d i d  n o t  i m p a i r  s u t s e q u e n t  p e r f o r m a n c e .  A l t h c u q n  a 

t h o r o u g h  u n d e r s t a n d i n q  o f  t h e  c a u s e s  o f  muscle f a t i q u e  d i d  n o t  

e x i s t  ( G o l l n i c k  a n d  H e r m a n s e n ,  l ' 3 7 3 ) ,  t h e  h i q h  l a c t a t e  l e v e l s  

r e p o r t e d  i n  p e r f o r m i n g  h c c k e y  p l a y e r s  ( G r e e n  e t  a l . ,  1 3 7 6 )  a i q h t  

n c t  h a v e  b e e n  c r i t i c a l .  E v i d e n c e  was p r e s e n t e d ,  t o c ,  t h a t  

i m ~ r o v e d  a e r o b i c  c a p a c i t y  (Wel tman a n d  K a t c h ,  1 3 7 3 )  d e l a y e d  t h e  

o n s e t  o f  a r a e r o k i c  p r o c e s s e s  ( a n d  l a c t a t e  b u i l d u p )  a n d  t h a t  

t r a i n i n q  o f  s p e c i f i c  l i m k s  r e d u c e d  l a c t a t e  b u i l d u p  ( C e r  r e t e l l i ,  

P e n d e r q a s t ,  P a q a n e l l i  a n d  R e n n i e ,  1'373) . 
G r e e n 1  s ( 1979 )  e x c e l l e n t  a n a l y s i s  o f  m e t a b o l i c  e v e n t s  w i t h  

r e o ~ e c t  t o  h o c k e y  ( b a s e d  o n  a r e v i e w  of t h e  l i t e r a t u r e ,  

i n c l u d i n g  many o f  h i s  own s t u d i e s  w i t h  u n i v e r s i t y  h o c k e y  

p l a y e r s )  s u q q e s t e d  p o s s i b l e  e x p l a n a t i o n s  o f  t h e  i n t e q r a t i o n  

be tween  a e r o b i c  a n d  a n a e r o b i c  e n e r q y  s u p ~ l i e s ,  H e  s t a t e d  t h a t ,  

f c l l o w i n q  m a x i m a l  a n a e r o k i c  e x e r t i o n ,  f u l l  r e c o v e r y  o f  t h e  

m u s c l e  may t a k e  60 m i n u t e s ,  T h i s  made i t  seem u n l i k e l y ,  t h e n ,  

t h a t  h o c k e y  p l a y e r s  c o u l d  h a v e  u t i l i z e d  a n a e r o b i c  e n e r q y  

s u p ~ l i e s  t c  t h e i r  f u l l e s t  a n d  s t i l l  h a v e  c o n t i x u e d  t o  p l a y .  He 

n o t e d ,  h o w e v e r ,  t h a t  'he f r e q u e n t  s t o p p a g e s  i n  p l a y  d u r i n q  a 

h c c k e y  qame may h a v e  a l l o w e d  f u l l e r  u t i l i z a t i o n  o f  

~ h c o p h o c r e a t i n e  t h a n  e x p e c t e d ,  s i n c e  a p p r o x i m a t e l y  90 p e r c e n t  of 

t h i s  s u b s t a n c e  was r e s y n t h e s i z e d  i n  t h e  f i r s t  m i n u t e  o f  z e c o v e r y  

( H a r r i s ,  E d w a r d s ,  H u l t m a n ,  Wordes j o ,  N y l i n d  a n d  S a h l i n ,  1 3 7 6 )  . 
He, a i s o  s u q g e s t e d  - , ha t  t h e  n a t u r e  o f  t h e  game a n d  t h e  p a c e  a t  

which t h e  p l a y e r s  p l a y e d  may h a v e  r e d u c e d  q l y c o l y t i c  i n v c l v e m e n ~  



a n d  t h u s  m i n i m i z e d  t h e  b u i l d u p  o f  l a c t a t e .  A e r o b i c  m e c h a n i s m s  

may, i z  f a c t ,  h a v e  b e e n  d o m i n a n t  i n  t h e  r e s y n t h e s i s  o f  ATP o v e r  

t h e  c o u r s e  of a t w o  h o u r  game. G r e e n  ( 1 9 7 9 )  c o n c i u d e d  t h a t  t h e  

t e r n ~ o  o f  t h e  q a n e  w c u l d  h a v e  d i c t a t e d  t h e  r e l a t i v e  c o n t r i b u t i o n s  

o f  a e r o b i c  a n d  a n a e r o b i c  s y s t e m s  b u t  t h a t  t h e  d e v e l c p m e n t  o f  

a e r o b i c  c a p a c i t y  h a d  n o t  b e e n  e m p h a s i z e d  f o r  t h e  N c r t h  A m e r i c a n  

p l a y e r .  S e l i q e r  e t  a l .  ( 1 9 7 2 )  c o n c u r r e d  t h a t  b o t h  s y s t e m s  s h o u l d  

h a v e  b e e n  t r a i n e d  b y  h o c k e y  p l a y e r s  e v e n  z h o u q h  t w c - t h i r d s  o f  

t h e  e x e r q y  d e m a n d s  i n  p l a y i n q  t h e  qame were s u p p l i e d  

a n a e r o b i c a l l y .  

I n  summary ,  i t  a p p e a r e d  e v i d e n t  t h a t  e n e i q y  d e m a n d s  o f  

p e r f o r m i n g  h o c k e y  p l a y e r s  were d e p e n d e n t  c n  a v a r i e t y  o f  qame 

a n d  i n d i v i d u a l  f a c t o r s .  N o n e t h e l e s s ,  t h e  l i t e r a t u r e  ( A s t r a n d  a n d  

R o d a h l ,  1 9 7 7 ;  G r e e n  a n d  H o u s t o n ,  1375; S e l i q e r  e t  a i , ,  1972 )  

s e e m e d  t o  s u g q e s t  t h a t  t h e  n a t u r e  o f  = h e  work i n v o i v e d  i n  h o c k e y  

q a m e s  r e f l e c t e d  r e l a t i v e l y  q r e a t e r  c o n t r i b u t i o n s  o f  a n a e r o b i c  

r a t h e r  t h a n  a e r c b i c  e n e r q y  s o u r c e s .  

P r e d i c t i o n  o f  h o c k e y  a b i l i t y  f r o m  e n e r q y  s y s t e m  i n d i c a t o r s  

A l t h o u g h  measures o f  p h y s i o l o q i c a l  v a r i a b i e s  s u c h  a s  

a e r o b i c  a n d  a n a e r o b i c  c a p a c i t i e s  a n d  a n a e r o b i c  power  w e r e  t a k e n  

on  h o c k e y  p l a y e r s ,  l i t t l e  i r v e s t i q a t i o a  was u n d e r t a k e n  o n  t h e  

r e l a t i o n s h i p  b e t w e e n  s u c h  v a r i a b l e s  a n d  h o c k e y  p e r f o r m a n c e  o r  

a b i l i t y .  S t u d i e s  were d e s c r i p t i v e  r a t h e r  t h a n  p r e d i c t i v e .  T h e  

work o f  D e s h a i e s  et a l ,  ( 1 3 7 8 )  was a n  e x c e p t i o n  t o  t h i s  t r e n d  a s  



t h e  l a t t e r  a u t h o r s  e x a m i n e d  t h e  a b i l i t y  o f  1 4  v a s i a b i e s ,  

i n c l u d i n q  a n a e r o b i c  power  a n d  a e r o b i c  c a p a c i t y ,  t o  p r e d i c t  

h o c k e y  p e r f o r m a n c e  (as  d e f i n e d  b y  c o a c h e s 1  r a t i n q s  o f  i n d i v i d u a l  

a n d  t a c t i c a l  s k i l l s ) .  Whereas scores on t i e  m e a s u r e  o f  a e r o b i c  

c a p a c i t y  [ p r e d i c t e d  f r o m  a  s u b m a x i m a l  ( 9 0 0  kpm/min, f o r  6 min .  

a t  50 r a p .  m.) k i c y c l e  e r q o m e t e r  t e s t 1  showed v i r t u a i l y  n o  

c o r r e l a t i o n  [ P e a r s o n  r = O . O 1 )  w i t h  h o c k e y  p e r f o r m a n c e ,  a n a e r o b i c  

Fower  ( m e a s u r e d  b y  t i m e d  r u n s  u p  a f l i g h t  of s t a i r s )  was 

s t a t i s t i c a l l y  s i g n i f i c a n t l y  c o r r e l a t e d  ( r = 0 . 4 2 ,  p<. 05) w i t h  

p e r f o r m a n c e  a n d  s u b s e q u e n t l y  e n t e r e d  t h e  r e q r e s s i o n  e q u a t i o n ,  

F u r t h e r  s u ~ p o r t  f o r  t h e  p r o m i s e  o f  a n a e r o b i c  s y s t e m  

i n d i c a t o r s  a s  p r e d i c t o r s  cf h o c k e y  p e r f o r m a n c e  l a c k e d  t h e  

e x p e r i m e n t a l  b a ~ e  o f  t h e  f i n d i n q s  o f  D e s h a i e s  e t  a l .  However ,  

some s u p p o r t  came  f r o m  t h e  p r e v i o u s l y  m e n t i o n e d  s t u d y  b y  G r e e n  

a n d  H o u s t o n  (1975)  w h i c h  r e p o r r e d  n o  c h a n q e s  i n  a e r o b i c  c a p a c i t y  

o v e r  a h o c k e y  s e a s o n  w h i l e  f i n d i n q  s t a t i s t i c a l l y  s i q n i f i c a n t  

i m p r o v e m e n t s  i n  b o t h  a n a e r o b i c  p o w e r  a n d  a n a e r o b i c  c a p a c i t y .  The  

l a t t e r  a u t h o r s  n o t e d  t h a t  t h e  m o s t  i m p r e s s i v e  c h a n q e s  were i n  

a n a e r o b i c  c a p a c i t y ,  i n  wh ich  total r u n  times o n  t h e  d e m a n d i o q  

t r e a d m i l l  tes t  ( a t  215  ni/min. a n d  20% g r a d e )  i n c r e a s e d  by a n  

a v G r a q e  of 1 6 . 3  p e r c e n t  o v e r  t h e  h o c k e y  s e a s o n .  S i n c e  r h e  

Deshaies e t  a l .  (1378)  s t u d y  d i d  n o t  i n c l u d e  a m e a s u r e  o f  

a n a e r o b i c  c a p a c i t y ,  a t r u e  i n d i c a t i o n  o f  t h e  t c t a l  c o n t r i b u t i o n  

of anaerobic systems - b o t h  t h e  a l a c t i c  a n d  l a c t i c  p h a s e s  - was 

n o t  f o r t h c o m i n g  i n  t h e  l a t t e r  s t u d y ,  



T h e r e  m i q h t  h a v e  k e e n  s e v e r a l  r e a s o n s  f o r  t h e  p o o r  

p r e d i c t i v e  power  of a e r o t i c  c a p a c i t y  i n  t h e  D e s h a i e s  e t  a l .  

s t u d y .  A s  was  s t a t e d  a k o v e ,  G r e e n  ( 1 3 7 3 )  c o m m e ~ t e d  t h a t  t h e  

d e v e l c p m e n t  o f  a e r o b i c  s y s t e m s  h a s  n o t  b e e n  e m p h a s i z e d  i n  N o r t h  

A m e r i c a n  h o c k e y ,  e v e n  t h o u q h  a e r o b i c  m e t a b o l i s m  was  i m p o r t a n t  i n  

ATP r e s y n t h e s i s  d u r i n q  t h e  c o u r s e  o f  a h o c k e y  game. Two s t u d i e s  

were n o t e d  t o  i l l u s t r a t e  t h i s  l a c k  o f  e m p h a s i s  on  a e r o b i c  

t r a i n i n q .  H u t c h i n s o c ,  Maas a n d  Murdoch ( 1  379)  m e a s u r e d  tke 

a e r o b i c  c a p a c i ~ y  ( t r e a d m i l l  a t  7 m. p. h , ,  2% q r a d e  i n c r e m e n t / 2  

min.,  e x p i r e d  q a s  a n a l y s i s )  of 1 1  c o l l e q e  h o c k e y  p l a y e r s  who 

w e r e  e x p o s e d  t o  a s i x - w e e k  d r y  l a n d  t r a i n i n q  s c h e d u l e ,  w h i c h  

i n c l u d e d  r u n n i n g  f i v e  miles t h r e e  times a week. T h i s  s c h e d u l e  

r e s u l t e d  i n  a s t a t i s t i c a l l y  s i q n i f i c a n t  (N=8, F=7.96, P< .00 1 )  

i n c n e a s e  i n  V02max. a f t e r  t h e  s i x  weeks .  However ,  t h e  p l a y e r s  

t h e n  b e q a n  t h e i r  c o m p e t i t i v e  h o c k e y  s e a s o n  a n d ,  when t e s t e d  a t  

i t s  c o m p l e t i o n ,  VOZmax, v a l u e s  h a d  d e c l i n e d  t o  b e l o w  i n i t i a l  

p x e - t r a i n i n q  s c h e d u l e  s c o r e s .  A l t h o u q h  H u t c h i n s o n  e t  a l e  ( 1  979 

d i d  n o t  m e a s u r e  anaerobic v a r i a b l e s ,  t h e y  c o n c i u d e d  t h a t  e n e r q y  

e x p e n d i t u r e  d u r i n q  t h e  s e a s o n  was p r i m a r i l y  a n a e r o b i c  a n d  

a e r o b i c  t r a i n i n q  was l a c k i n q .  L e h t o n e n  a n d  V i i k a r i  ( 1 9 8 0 )  

s t u d i e d  t h e  c o n c e n t r a t i o n s  o f  s e r u m  c h o l e s t e r o l s  i n  e l i t e  

F i n n i s h  h o c k e y  p l a y e r s  (N=24, mean a q e  was 2 5 , 6 )  a n d  fo l l rd  t h a t  

h c c k e y  p l a y e r s  kad c o n s i d e r a b l y  l o w e r  v a l u e s  t h a n  e l i t e  s o c c e r  

p l a y e r s  whose  t r a i n i n q  s t r e s s e d  e n d u r a n c e ,  (They  s u q q e s t e d  t h a t  

p a r t i c u l a r  serum c h o l e s t e r o l s  m i q h t  h a v e  ~ r o x e c t e d  a q a i n s t  



c o r o n a r y  h e a r t  d i s e a s e . )  I' was c o n c l u d e d  t h a t  h o c k e y  t r a i n i n q  

e m ~ h a s i z e d  a n a e r o b i c  s y s t e m s .  L e h t o n e n  a n d  V i i k a r i  ( 1 3 8 0 )  a d d e d  

t h a t ,  when h o c k e y  p l a y e r s  had  more a e r o b i c  e x e x c i s e  ( r u n n i n q  a t  

4.5-5.0 min/km f o r  a b o u t  a n  h o u r  a week,  t o t a l  d u r a t i o n  r o t  

r e p o r t e d ) ,  I f t h e  r a t i o  c f  H D L  - c h o l e s t e r o l  t o  t o t a i  c h o l e s t e r o l  

became  n o r m a l f f  (p. 3 8 ) .  

A n o t h e r  m i t i g a t i n g  f a c i o r  w i t h  r e s p e c t  t o  a e r o b i c  c a p a c i t y  

a n d  h o c k e y  was t h e  c r u c i a l  i n f l u e n c e  o f  s k i i l  i n  e n e r q y  

e x ~ e n d i t u r e .  A s  G r e e n  ( 1  979 )  i l l u s t r a t e d  by c c m p a r i n q  t h e  VCLmax 

a n d  s k a t i n q  s p e e d  s c o r e s  o f  t h r e e  p l a y e r s ,  e n e r q y  e x p e n d i t u r e  

was l e a s t  f o r  t h e  i z d i v i d u a l  w i t h  the l o w e s t  V O ~ m a x ,  s u q q e s t i n q  

" t h a t  e f f i c i e n c y  may be a  more  s t a t i s t i c a l l y  s i q n i f i c a n t  

i n d i c a t o r  o f  f a t i q u a b i i i t y  t h a n  a l o w  VOlmaxN (p.  3 3 ) .  T h u s ,  

c o n s i d e r i n q  t h e  s t y i e  o f  p l a y  i n  N o r t h  A m e r i c a n  h o c k e y  a n d  t h e  

~ r c k a b i l i t y  t h a t  s k a t i n q  s k i l l  r e d u c e d  t h e  n e e d  f o r  a 

w e l l - d e v e l o p e d  a e r o b i c  s y s t e m s ,  t h e  p o o r  p r e d i c t i v e  power  o f  

a e r o b i c  c a p a c i t y  i n  t h e  D e s h a i e s  e t  a l e  ( 1 9 7 8 )  s t u d y  b e c a m e  l e s s  

s u r  p i s i n q .  

M e a s u r e s  c f  a n a e r o b i c  e n e r q y  

A s  t h e  a k o v e  d i s c u s s i o n  i n d i c a t e d ,  a l t h o u g h  t h e  l i t e r a t u r e  

r e l a t i n q  e E e r g y  s y s t e m s  and p e r f o r m a n c e  o r  a b i l i t y  i n  h o c k e y  was 

s p a r s e ,  a n a e r o b i c  r a ~ h ~ r  5 h a n  a e r o b i c  s y s t e m  i n d i c a t o r s  a p p e a r e d  

t o  c f f e r  more  p r o m i s e  a s  p r e d i c t o r s  o f  h o c k e y  p e r f o r m a a c e  a n d  

a b i l i t y ,  T h i s  s e c t i o n  r e v i e w e d  some a v a i l a b l e  m e a s u r e s  o f  



a ~ a e r o b i c  e n e r q y  s u p p l i e s  a n d  t h e i r  s u i t a b i l i t y  f o r  a p p l i c a t i o n  

i n  t h e  f i e l d .  

I n  q e n e r a l ,  less a t t e n t i o n  a p p e a r e d  t o  h a v e  b e e n  q i v e n  t o  

m e a s u r e s  o f  a n a e r o b i c  t h a n  a e r o b i c  f u n c t i c n i n q  a n d  l i t t l e  

a q r e e m e n t  e x i s t e d  a s  t o  t h e  mos t  v a l i d  m e a s u r e  of a n a e r o k i c  

a c t i v i t y  (Bar-Cr,  1 9 7 8 ;  Ka tch ,  Weltman, M a r t i n  a n d  G r a y ,  1 9 7 7 ;  

Weltman, M o f f a t t  a n d  S t a m f o r d ,  1978)  . S e v e r a l  c r i t e r i o n  m e a s u r e s  

h a v e  b e e n  e m ~ l o y e d ,  h o w e v e r ,  

I 1 i n c l u d i n q  i n i t i a l  c r  p o s t e x e r c i s e  g l y c o q e n  l e v e l s ,  
i n i t i a l  l e v e l s  o f  m u s c l e  p h o s p h a q e c  (ATP and P C ) ,  p e a k  
e x e r c i s e  m u s c l e  o r  h l o o d  l a c t a t e  a c i d  a n d / o r  ~ y r u v a t ~  
c o n c e n t r a t i c r s ,  o n e  o r  several q l y c o l y t i c  enzyme 
c o n c e n t r a t i o n s ,  o r  e v e n  t h e  q u a n t i t y  cf p o s t e x e r c i s e  
o x y q e n  u p t a k e  ( t h e  oxyqen  d e b t )  It ( K a t c h ,  Weltman, H a r t i n  
a n d  G r a y ,  1977,  p a  3 1 9 ) .  

A l t h o u q h  a n  e x h a u s t i v e  r e v i e w  o f  t h e s e  c r i t e r i c n  m e a s u r e s  was 

b e y o n d  t h e  scope of  t h e  p r e s e n t  p a p e r ,  some i l l u s t r a z i v e  

d i s c u s s i o n  a b o u t  c o r i c e r n s  w i t h  respect  t o  some o f  t h e s e  m e a s u r e s  

was p r o v i d e d .  For e x a m p l e ,  S e q a l  a n d  B r o o k s  ( 1 9 7 9 )  t o o k  issue 

with t h e  t r a d i t i o n a l  O2 d e b t  h y p o t h e s i s  c i t i r ,g  a  s t u d y  r B = 1  1 

m a l e s ,  b i c y c l e  e r q o m e t e r ,  m o d e r a t e  (55% V 0 2  max) G h e a v y  (95% 

VO1max.) w o r k l c a d s ,  n o r m a l  & q l y c o q e n  d e p l e t e d  s t a t e s 1  i n  which 

r e d u c i n q  l a c t a t e  l e v e l s  d i d  not c h a o g e  p o s t e x e r c i s e  02 

c o n s u m p t i o n .  I f  t h e  " l a c k a c i d  0 2  d e b t "  r e g r e s e n t e d  t h e  

u - i i l i z a t i o n  o f  OZ t c  r e c o n v e r t  l a c t a t e  t o  g l y c o q e n ,  t h e n  

c h a n q i n q  l a c t a t e  l e v e l s  s h o u l d  h a v e  a f f e c t e d  02 c o n s u m p t i o n  

a f t e r  e x e r c i s e ,  B l o o d  l a c t a t e  l e v e l s ,  a s  m e a s u r e s  o f  a n a e r o b i c  

m e t a b o l i s m ,  r e f l e c t e d  " o n l y  i m p e r f e c t l y  t h e  t o t a i  q u a n t i t y  o f  



l a c t a t e  p r o d u c e d  a t  t h e  time o f  e x e r c i s e v v  ( F r e u n d  and G e n d r y ,  

1978,  p. 1 2 3 ) .  A s t r a n d  a s d  R o d a h l  ( 1977) a d d e d  c o n c e r n  a k o u t  t h e  

" l a c k  o f  i o f o r m a t i o r ,  a k o u t  t h e  t o t a l  w a t e r  i n  t h e  body a v a i l a k l e  

f o r  u p t a k e  o f  l a c t a t e  a n d  t h e  u n e v e n  d i s t r i b u t i o n  o f  l a c t a t e  i n  

v a r i o u s  water c c m p a r t m e n t s  i n  t h e  body.  O t h e r  h i d d e n  i n f o r m a t i 0 3  

i s  t h e  r a t e  b y  w h i c h  l a c t a t e  i s  c h e m i c a l l y  r e m o v e d  d u r i n q  

e x e r c i s e  a n d  r e c o v e r y H  Ip. 3 1 2 ) ,  T h e  r e l i a b i l i t y  o f  e v a l u a r i n q  

work f r o m  q l y c o g e n  d e p l e t i o n  p a t t e r n s  has b e e n  q u e s t i o n e d .  F o r  

e x a m p l e ,  E s s e n  ( 1  978)  n o t e d  that s u b s t r a t e s  o t h e r  t h a n  q l y c o q e n  

" a r c  a v a i l a b l e  t o  t h e  m u s c l e  ce l l  a n d  c a n  be  u t i l i z e d  f o r  e n e r q y  

p r o d u c t i o r ,  s u c h  a s  g l u c o s e ,  f a - c t y  a c i d s ,  a n d  t r i q l y ~ e r i d e s ~ ~  (p.  

2 2 )  , 

I n  s h o r t ,  t e s t s  of a n a e r o b i c  f u n c t i o n i n q  t h a t  r e q u i r e d  

p h y s i o l o q i c a i  o r  b i o c h e n i c a l  a n a l y s i s  were a v a i l a b l e  b u t  d i s p u t e  

c o ~ t i n u e d  a b c u t  t h e i r  u t i l i t y .  T e s t s  o f  t h i s  n a t u r e  h a d  o t h e r  

majcr d r a w b a c k s  a s  well, They were i n v a s i v e ,  i n v o l v e d  h i q h l y  

s k i l l e d  p e r s o n n e l ,  s o p h i s t i c a t e d  a n d  e x p e n s i v e  e q u i p m e n t ,  a 3 d  

u s u a l l y  i n v o l v e d  s u b m i t t i n g  s u b j e c t s  t o  w o r k l o a d s  o f  a n  

e x h a u s t i v e  n a t u r e ,  t h e r e b y  r e q u i r i n g  c o n s i d e r a b l e  s u b j e c t  

comtci t m e n t  a n d  m o t i v a t i o n .  T h e s e  c o n s i d e r a t i o n s ,  a l o n q  w i t h  

t h e i r  u n d e t e r m i n e d  r e l i a b i l i t y  a n d  v a l i d i t y ,  made g u c h  i r v a s i v e  

t e c h n i q u e s  u n a t t r a c t i v e  a s  o n - s i t e  tests a f  h o c k e y  p e r f o r m a n c e ,  

P e r f o r m a n c e  tests h a v e  a l s o  b e e n  d e v i s e d  t o  m e a s u r e  

a n a e r o b i c  f u n c t i o n i n g ,  As s t a t e d  b y  K a t c h  et a l .  ( 1 3 7 7 ) ,  

c h a r a c t e r i s t i c s  o f  s u c h  p e r f o r m a n c e  tes ts  seemed  o b v i o u s :  



" t h e  test  m u s t  he  o f  m a x i m a l  i n t e n s i t y  ( f o r  a q i v e ~  
i n d i v i d u a l )  a n d  mus t  b e  p e r f o r m e d  f o r  a s  l o n q  a s  
p o s s i k l e .  Mcre p r e c i s e l y ,  t h e  r a t e  o f  work m u s t  a l l o o  
n o t  o n l y  f c r  t h e  g r e a t e s t  p e r c e n t a g e  o f  e n e r q y  
p r o d u c t i o n  f o r  n o n a e ~ o b i c  s o u r c e s  b u t  a l s o  f o r  t h e  
q r e a t e s t  d i f f e r e n t i a t i o n  o f  i n d i v i d u a l  d i f f e r e n c e  i n  
p e r f o r m a n c e  b e f o r e  tke t e s t  i s  t e r m i n a t e d  o r  b e fo r e  
a e r o b i c  e n e I q y  ~ r o d u c t i o n  s u p e ~ c e d e s ' ~  (p. 3 2 0 ) .  

One f r e q u e n t l y  e m ~ l o y e d  m e a s u r e  o f  max ima l  i n t e n s i z y ,  

a l b e i t  f o r  a s h c r t  d u r a t i o n ,  was t h a t  d e s i g n e d  by  M a r q a r i a ,  

Aqhemo a n d  R o v e l l i  ( 1 9 6 6 ) .  T h i s  m e a s u r e ,  i n v o l v i n g  a r u n  a t  t o g  

s p e e d  u p  a f l i q k r  o f  s t a i r s ,  was p u r p o r t e d  t o  essimate a n a e r o b i c  

p c w e r ,  i .e. ,  t h a t  p o r t i o n  o f  a n a e r o b i c  e n e r q y  s u p p l i e d  fzom t h e  

b r e a k d o w n  o f  ~ h c s p h o c r e a t i n e  s tores  i n  t h e  m u s c l e .  However ,  

K a t c h  a n d  Weltman ( 1 9 7 9 )  r e p o r t e d  t h a t  t h i s  test  c o r r e l a t e d  

p o o r l y  w i t k  o t h e r  e s t i m a t e s  o f  a n a e r o b i c  woxk a n d  t h a t  s c o r e s  

were c o r r e l a t e d  h i q h l y  w i t h  b o d y  weiqh? .  The  l a t t e r  p o i n t  

r e c e i v e d  s u p p o r f -  f r c m  a  s t u d y  ( K i t a q a w a ,  S u z u k i  a n d  Miyash i ' a ,  

198C) i n  which o b e s e  men I N = l 4 ,  20% fat cr more) s c o r e d  h i q h e r  

i n  a v e r a q e  power  o u t p u t  on  t h e  ( M a r q a r i a  e t  a l .  ( 1  966) t e s t  t h a n  

l e a l !  (N=16,  less t h a n  1 0 %  f a t )  o r  o r d i n a r y  men (N=21, 10 t o  

19,SX f a t ;  a l l  a g e d  18  tc 2 2 ) .  When e i g h t  n o n - o b e s e  s u b j e c t s  

a d d e d  w e i q h t  b e l t s  (i. e . ,  i n e r t  mass) , : h e i r  p o w e r  o u t p u t  s c o r e s  

i n c r e a s e d  t o  a p ~ r o x i m a t e  t h o s e  o f  t h e  o b e s e  men, 

K a t c h  e t  a l ,  ( 1977) r e p o r x e d  o n  t h e  d e v e i o p m e n ?  o f  a t e s i  

o f  a n a e r o b i c  work u s i n q  a  b i c y c l e  e r q o m e t e r .  A f t e r  a n u m k e r  o f  

s t u d i e s  u t i l i z i n g  v a r i o u s  w o r k l c a d s  a n d  t e s i  d u r a t i o n s  ( u s u a l l y  

c n  ra le  c o l l e g e  s t u d e n z s ) ,  z h e s e  a u t h o r s  c o n c l u d e d  t h a c  



a n a e r o b i c  c u t p u t  wou id  b e  o p t i m i z e d  b y  e m p l o y i n q  a  4 0  s e c o n d  

t e s t  w i t h  a r e s i s t a n c e  of 5.0 t o  6 .0  kp.  F u r t h e r m o r e ,  more work 

was a c c o m p l i s h e d  b y  e m ~ l o y i n q  a n  a l l - o u t  r a t h e r  t h a n  p a c i n q  

s t r a t e q y  ( K a t c h ,  Weltman a n d  T r a e q e r ,  1 9 7 6 ) .  A n a e r o b i c  c a p a c i t y  

was m e a s u x e d  i n  a l a t e r  s t u d y  ( K a t c h  a n d  Wel tman,  1373)  k y  t h e  

t c t a l  n u m k e i  o f  r e v o l u t i o n s  d u r i n q  a t w o  m i n u t e  a l l - o u t  e f f o r t ;  

a a a ~ r o b i c  power  was i n d i c a t e d  by  r e v o l u t i o n s  i n  t h e  f i r s t  s i x  

s e c o n d s  o f  t h e  t e s t .  ( T h e  u s e  o f  a t w o  m i n u t e  tes t  a p p a r e n t l y  

r e f l e c t e d  t h e  b e l i e f  t h a t  c a p a c i t y  wou ld  n o t  be m e a s u r e d  by  a 40 

s e c o n d  test,  e v e n  t h o u q h  t h e  e a r l i e r  work h a d  shown a h i q h  

c c x r e l a t i c n  ( r=C.95 ,  N=58) b e t w e e n  o u t p u t  a t  42 s e c o n d s  a n d  a t  

t w o  m i n u t e s . )  Usir lq  t h e  s i x  s e c o n d  a n d  t w o  m i n u t e s  i n d i c e s  o f  

a n a e r o b i c  p o w e r  a n d  c a p a c i t y ,  r e s p e c t i v e l y ,  K a t c h  a n d  d e l t m a n  

( 1 3 7 9 )  r e p c r t e d  c o r r e l a t i o n s  o f  r=-0.57 b e t w e e n  VOZmax. 

( t t c o n t i n u o u s ~ ~  t r e a d m i l l  t e s t ,  q a s  a n a l y s i s )  , r = 0 . 2 7  b e t w e e n  VOZ 

max . a n d  a n a e r o k i c  c a p a c i t y  a n d  r = 0 . 4 2  b e t w e e n  a ~ a e r o b i c  

c a p a c i t y  a n d  a n a e r o b i c  power (N=l6  t 'heai-Lhytl  males, mean a q e  was 

22.5)  . T h e  a u t h o r s  c o n c l u d e d  ? h a t  t h e s e  d a t a  !'are s u p p o r t i v e  o f  

a s p e c i f i c i t y  h y p o t h e s i s  r e q a r d i n q  t h e  t h r e e  e n e r q y  s y s t e m s .  

T h a t  is, i n d i v i d u a l  d i f f e r e n c e s  i n  the t h r e e  e n e r q y  s y s t e m s  a r e  

e s z e n t i a i l y  u n r e l a t e d  t o  e a c h  o t h e r t t  ( p .  3 3 0 ) .  I n  s h o r t ,  t h e  

a u t h o r s  r e p o r t e d  t h e  d e v e l o p i a e n t  o f  a r e l i a b i e  ( r = 0 .  92,  

test-retest)  t e s t  o f  i n d i v i d u a l  d i f f e r e n c e s  o f  a n a e r o b i c  power  

a n d  c a p a c i t y ,  w h i l e  a d m i t t i n g  t h a t  " c r o s s - v a l i d i t y  i s  ... 
u n d e r t e r n l i n e d  a t  t h e  p r e s e n t  timett ( K a t c h  e t  ai, , 1977,  F. 4 2 6 ) .  



A n o t h e r  r e c e n t l y  d e v e l o p e d  t es t  p u r p o r t i n q  t o  m e a s u r e  

c o n t r i b u t i o n s  o f  a n a e r o k i c  e n e r g y  s o u r c e s  was t h e  W i n q a t e  

A n a e r o b i c  Test ( 1 3 7 7 ) .  T h i s  t e s t  i n v o l v e d  a 30 s e c o n d  a l l - o u t  

s p r i n t  o n  a  t i cyc le  e r g o m e t e r  a f t e r  a warm-UF a n d  rest o f  

s p e c i f i e d  d u r a t i o n .  R e s i s t a n c e  o n  t h e  e r q o m e t e r  was de ' e rmined  

a c c c r d i n q  t c  bc6y w e i g h t .  Bar-Cr ( 1 3 7 8 )  r e p o r t e d  t h a - s t d i e s  t o  

d a t e  h a d  s u q q e s t e d  C h a t  o u t p u t  was max imized  b y  u t i l i z i n q  

r e s i s t a n c e  s e t t i n q s  of 0 , 0 7 5  k p  p e r  k i l o q r a m  o f  b o d y  w e i q h t  o n  

t h e  Monark e r q o m e t e z .  The  numker  o f  r e v o l u t i o n s  was r e c o r d e d  a t  

f i v e  s e c o n d  i n t e r v a l s  f o r  a t o t a l  o f  30 s e c o n d s .  V a l u e s  were 

c o r ~ v e r t e d  t o  o v e r a l l  m e c h a n i c a l  p o w e r ;  p c w e r  c u t p u t  i n  3 0  

s e c c n d s  was t h o u q h t  t o  r e p r e s e n t  anaerobic c a p a c i t y  w h e r e a s  

power  o u t ~ u t  d u r i n q  t h e  f i v e  s e c o c d  i n t e r v a l  o f  m o s t  r e v c l u t i o n s  

r e p r e s e n t e d  anaerob ic  Fawer ,  Bar-Or 6 1378)  r e p o r t e d  t es t - re tesz  

r e l i a b i l i t i e s  o f  0. 95 t o  0 .98  (same d a y )  o r  0 .90  to 0.93  ( t e s t s  

o n e  t o  twc w e e k s  a p a r t ) ,  Bar-Or ( 1 3 7 8 )  n o t e d  t h a t  a t t e m p t s  t o  

v a l i d a t e  r he  tes= were s t i l l  p r c c e e d i a g ,  a l t h o u q h  " i t  was 

somewha t  h a r d  t c  d e c i d e  w h i c h  o f  t h e  e x i s t i x q  t e s t s  i s  v a l i d  

e n o u q h  a s  a n  i n d i c a t o r  o f  a n a e r o b i c  c a p a b i l i t y  a n d  c a n  s e r v e  a s  

a r e f e r e n c e  f o r  t h e  W i n q a t e  T e s t t t  (p .  2 3 ) .  H e  d i d  r e p o r t ,  

h o w e v e r ,  t h a t  s t u d i e s  t o  d a t e  h a d  shown a h i g h  c o r r e l a t i c n  

( r = 0 . 8 6 ,  N =  1 0  I q t r a i , ? e d  male younq a d u l t s t ' )  b e t w e e n  a n a e r c b i c  

c a p a c i t y  a n d  O Z d e b t  ( t r e a d m i i l ,  " p r o q r e s s i v e  c o n t i n u o u s f t  t e s t )  

a n d  s i m i l a r  v a l u e s  b e t w e e n  a n a e r o b i c  c a p a c i t y  a n d  a 2 5  metre 

s w i m  ( r = 0 . 8 7  t o  0 .90 ,  N=20 " t e e n - a q e r s n )  o r  a 3 0 0  metre r u n  



(r=C. 86, N=20 l l t e e r ; - a q ~ r s l l )  . T h e  a n a e r o b i c  power  i n d e x  showed  a 

c o r r e l a t i o n  c f  0.79 w i t h  t h e  M a r q a r i a  e t  a l .  ( 1 3 6 6 )  t e s t .  I n  a  

r e c e n t  s t u d y ,  Ear-Or, D o t a n ,  I n b a r ,  R o t h s t e i n ,  K a r l s s o n  a n d  

T e s c h  (1380) a d ~ c i n i s t e s e d  t h e  Y i n g a t e  test t o  19  s u b j e c t s  

( l q h e a l t h y  males, 20-  t o  3 0 - y e a r - o l d  p h y s i c a l  e d u c a t i o n  

s t u d e n t s l l )  who a l s o  h a d  k i o p s i e s  t a k e n  f r o m  t h e  l e f t  v a s t u s  

l a t ~ r a l i s  m u s c l ~ .  T h e s e  a u t h o r s  r e p o r t e d  s t a t i s t i c a l l y  

s i q n i f i c a n t  c o r r e l a t i o n s  t e t w e e n  a n a e r o b i c  c a p a c i t y  a n d  r e l a t i v e  

f i b r e  s i z e  ( a v e r a g e  FT a r e a / a v e r a q e  S T  a rea)  ( r = 0 . 6 3 ,  p < . 0 1 )  a n d  

b e t w e e n  a n a e r o b i c  power  a n d  t h e  p e r c e n t  o f  FT f i b r e s  ( r=0.54,  

F <  C5) 

B o t h  t h e  W i n q a t e  A n a e r o b i c  T e s t  ( 1 3 7 7 )  a n d  t h e  K a t c h  e t  a l ,  

( 1 9 7 7 )  test were a t t r a c t i v e  a s  m e a s u r e s  t o  be e m p l o y e d  i c  t h e  

f i e i d  s i n c e  t h e y  were r e l a t i v e l y  e a s y  70 a d m i n i s t e r ,  a minimum 

o f  s k i l l  a n d  time was  r e q u i r e d ,  a n d  t h e y  p u r p o r t e d ,  a l b e i t  

c a u t i o u s l y ,  t o  m e a s u r e  k c t h  a n a e r o b i c  power  a n d  c a p a c i t y .  T k e  

W i n q a t e  z e s t ,  a t  3 0  s e c o n d s ,  was s o m e w h a t  shor :e r  t h a n  t h e  

o p t i m a l  40  seconds p r o ~ o s e d  b y  K a t c h  e i  a i .  ( Ig ' l ' i ' ) ,  a n d  

c o n s i d e r a b l y  s h c r t e r  t h a n  t h e  two  m i n u t e s  w h i c h  K a t c h  s e e m e d  t o  

f a w c u r  as  a n  a n a e r o k i c  c a p a c i t y  m e a s u x e  i n  a l a t e r  p a p e r  ( K a t c h  

a n d  Wel tman,  1373)  . A n o t h e r  d i f f e r e n c e  b e t w e e n  t h e  W i n q a t e  a n d  

K a t c h  tests was t h e  r e s i s t a n c e  s e t t i n g  e m p l o y e d .  W h e r e a s  t h e  

l a t t e r  a u t h o r  f a v o u r e d  a  s e t t i n q  o f  5 .0  t o  6 .0  k p ,  t h e  W i n q a t e  

t e s t  p r e s e n t e d  a w i d e  r a n q e  o f  s e t t i n q s  b a s e d  on  body w e i q h t .  

T h i s  d i f f e r e n c e  p r o b a b l y  r e f l e c t e d  s u b j e c t  q r o u p s  i n v o l v e d  i n  



t h e  d e v e l o p m e n t  o f  the t e s t s ;  t h e  K a t c h  t e s t  a p p e a r e d  t o  h a v e  

b e e n  d e v i s e d  u s i n g  c o l l e q e  s t u d e n t s  w h e r e a s  t h e  W i n q a t e  t e s t  h a d  

b e ~ n  e m p l o y e d  k i t h  "6 a q e  q r o u p s  o f  c h i l d r e n ,  t e e n a q e r s  a n d  

a d u l t s  ( m a l e s  a n d  f e m a l e s )  I q  ((Ear-Or, 1 9 7 8 ,  p .  8 ) .  A l t k o u q h  K a t c h  

a n d  welt ma^ ( 1 9 7 9 )  c l a i m e d  t h a t  a n a e r o b i c  power  was a l w c t y s  

r e f l e c t e d  i n  t h e  f i r s t  s i x  s e c o r , d s  o f  p e d a i l i n q ,  Ear-Or ( 1 3 7 8 )  

s t a t e d  t h a t  t h e  h i q h e s t  f i v e  s e c o n d  p e r i c d  s h o u l d  b e  L a k e n ,  ( I n  

a s c h e m a t i c  r e p r e s e r t a t i o n  o f  power  o u t p u t ,  B a r - O r  ( 1 9 7 8 )  s h o w e d  

q r e a t e s t  o u t p u t  b e t w e e n  f i v e  a n d  t e n  s e c c n d s ;  b o t h  K a t c h  a n d  

Weltman ( 1 9 7 9 )  a n d  B a r - O r  ( 1 9 7 7 )  s e e m e d  t o  a g r e e  t ha t  i n e r t i a l  

f a c t o r s  o f  h e a v y  r e s i s t a x e  m i q h t  h a v e  d e l a y e d  maximum p c w e r  

o u t p u t . )  A l t h o u q h  K a t c h  e t  a l .  ( 1 9 7 7 )  m e n t i o n e d  a %arm-up ,  

d e t a i l s  were n o t  s p e c i f i e d :  B a r - O r  ( 1 3 7 8 )  p r e s e n t e d  d e t a i l s  o f  

p s s s i b i e  k a r m - u @ s  a n d  c i t e d  e v i d e n c e  t h a t  warm-up i m p r o v e d  

p e r f o r m a n c e  o n  t h e  Winqa'e t e s t .  

I n  summary ,  a few r e l a t i v e l y  s i m p l e  p e r f o r m a n c e  measures o f  

a n a e r o b i c  e n e r q y  s o u r c e s  were a v a i l a b l e .  A l t h o u g h  rhe D e s h a i e s  

e t  a l .  ( 1 9 7 8 )  s t u d y  e m p i o y e d  t h e  M a r q a r i a  e t  a i ,  (1966)  t e s c  i n  

t h e i r  s t u d y  a n d  i t  was a p r e d i c t o r  o f  h o c k e y  p e r f o r m a n c e ,  

r e s e r v a t i o n s  a k o u t  t h i s  t e s t  ( a s  d i s c u s s e d  a b o v e )  made it l e s s  

a t t r a c t i v e  t h a n  a  m e a s u r e  p u r p o r t i r q  t o  p r o v i d e  s c o r e s  of b o t h  

a n a e r o b i c  p o w e r  a n d  c a p a c i t y .  Bozh t h e  K a t c h  e t  a l ,  ( 1 3 7 7 )  a n d  

W i n q a t e  A n a e r o b i c  T e s t  ( 1977) n a v e  r e p o r t e d  h i g h  r e l i a b i l i t i e s  

a n d  some i n d i c a t c r s  o f  v a l i d i t y ;  Bar-Or e t  a l .  ( 1 3 8 0 )  h a s  

r e p o r t e d  some  recezt  d a t a  f r o m  b i o c h e m i c a l  a n a l y s i s  w h i c h  was 



o f f e r e d  a s  s u p p o r t  f o r  t h e  W i n g a t e  T e s t ' s  v a l i d i t y ,  The  W i n q a t e  

t e s t  d i d  i n c l u d e  a v a r i e t y  o f  r e s i s t a n c e  s e t t i n q s  b a s e d  c n  x o r k  

w i t h  c h i l d r e n  a n d  o l d e r  s u b j e c t s ,  w h e r e a s  t h e  K a t c h  t e s t  s e e m e d  

m o r e  a p p l i c a k l e  t o  a d u l t s .  S tared p r o t o c o l  f o r  t h e  W i n q a ~ e  t e s t  

a l ~ c  i n c l u d e d  warm-up ~ r o c e d u r e s ;  this t e s t  was a l s o  t h e  s h o r t e r  

e r q o m e t f r  t e s t  ~ i o p c s e d ,  

Summary 

I t  a p p e a r e d  from a r e v i e w  of  r e l e v a n f l i t e r a t u r e  t h a t  

m e a s u r e s  o f  a n a e r o b i c  s y s t e m s  r a t h e r  t h a n  t h e  a e r o b i c  s y s t e m  

o f f e r e d  moxe p r o m i s e  a s  ~ r e d i c t o r s  of h o c k e y  p e r f o r n a n c e ,  No 

a q r e e m e n t  e x i s t e d  a s  t o  t h e  m o s t  v a l i d  c r i t e r i o n  m e a s u r e  o f  

a n a e r o b i c  a c t i v i t y .  O f  t h e  p e r f o r m a n c e  m e a s u r e s  r e v i e w e d ,  z h e  

W i n q a t e  A n a e r o b i c  T e s t  (1'377) m i q h t  b e  f a v o u r e d  o v e r  t h e  K a t c h  

e t  a l .  (1 9 7 7 )  z e s t  b e c a u s e  of e v i d e n c e  s u p p o r t i n q  a p p l i c a b i l i t y  

t o  a  w i d e  aqe r a n q e  of s u b j e c t s ,  i t s  s h o f ~ e r  ( 3 0  s e c o n d s )  

duration, a n d  s ~ e c i f i e d  warm-up p r o c e d u r e s .  B o t h  t h e  l a t t e r  

t es t s  p u r p o r t e d  t o  i n c l u d e  i n d i c a t o r s  o f  a n a e r o b i c  p o w e r  a n d  

c a ~ a c i t y ,  a l t h c u g h  s u ~ ~ o r t  f o r  s u c h  claims r e q u i r e d  f u r t h e r  

v a l i d a t i o n .  



I n t  reduction 

T h i s  s e c t i o n  p r o v i d e d  t h e  z e a d e r  w i t h  a b r i e f  i n t r c d u c t i o n  

t o  some o f  t h e  t e r m i n o l o g y  e m p l o y e d  i n  t h i s  f i e l d ;  a t h o r o u q h  

r e v i e w  o f  t h e o z e t i c a l  ~ o s i t i o n s  a n d  f i n d i a g s  i n  m o t o r  i e a r n i n q  

a n d  p e r f o r m a n c e  was b e y o n d  t h e  s c o p e  o f  t h i s  p a p e r .  

Two commonly  u s e d  terms which  r e q u i r e d  d e f i n i t i o n s  were  

n a b i l i t y w  a n d  l t s k i i l l l .  The D i c t i o n a r y  of B e h a v i o r a l  S c i e n c e  

(Wolman, 1 9 7 3 )  p r o v i d e d  t h e  f o l l o w i n q  d e f i n i t i o n s :  

" a b i l i t y  - The power  t o  p e r f o r m  a n  ac t ,  e i t h e r  p h y s i c a l  
o r  m e n t a l ,  w h e t h e r  i n n a t e  o r  a c q u i r e d  by e d u c a t i o n  a c d  
p r a c t i c e .  A b i l i t y ,  a s  d i s t i n q u i s h e d  f r o m  a p t i t u d e ,  
i m p l i e s  t h a t  a n  ac: c a n  be p e r f o r m e d  LOW.  A p t i t u d e  
i m p l i e s  t h a t  t h e  i n d i v i d u a l  c a n  d e v e l o p  b y  t r a i n i n q  t h e  
a b i l i t y  t o  p e r f o r m  a  c e r t a i n  ac t .  C a p a b i l i t y  i s  t h e  
maximum e f f e c t i v e n e s s  a p e r s o n  c a n  a t t a i n  u n d e r  o p t i ~ a l  
c o n d i t i o n s  o f  t r a i n i r g t t  ( p .  2 ) .  l l s k i l l  - An a c q u i r e d  
a p t i t u d e w  (F. 348)  . 

B a u m q a r t n e r  a n d  J a c k s o n  (1975) , i n  r e v i e w i n q  h i s t o r i c a l  

d e v ~ l c ~ m e ~ t s  i n  t h e  f i e l d  o f  m o t o r  a b i l i t y  a n d  p e r f o r m a n c e ,  

m e n t i o n e d  t h a t  t h e  n o t i o n  o f  a q e n e r a l  m o t o r  a b i l i t y  h a d  b e e n  

w i d e l y  a c c e p t e d  u n t i l  rhe  1 3 6 0 v s .  T h i s  v i e w  h e l d  t h a t  I t t h e  

i n d i v i d u a l  who is s k i l l e d  i n  o n e  m o t o r  t a s k  w i l l  b e  s k i l l e d  i n  

a n o a h e r  m o t o r  t a s k t 1  a n d  t h a t  I t p e r f  o r m a n c e  o f  many d i f f e r e n t  

m o t o r  t a s k s  may be p r e d i c t e d  o n  t h e  b a s i s  o f  a s i n q l e  o r  l i m i t e d  

numker  o f  t e s t  items1* ( p ,  11  1) . T h e  o p p o s i ~ q  v i e w  was f o r w a x d e d  

hy Henry  ( 1 9 6 0 )  who t h e o r i z e d  t h a t  m o t o r  a b i l i t y  was s p e c i f i c  t o  



p a r t i c u l a r  t a s k s  a n d  t h a t  t h e r e  was n o  g e n e r a l i z e d  m o t o r  

a b i l i t y .  No t  s u r p r i s i n q l y ,  a n o t h e r  p o s i t i c n  was p r e s e n t e d  

( F l e i s h m a n ,  1 3 6 4 )  t h a t  p e r f o r m a n c e  o f  a s p e c i f i c  s k i l l  m i q h t  b e  

e x ~ l a i n e d  i n  terms of a  few b a s i c  abilities. I n  t h e  l a t t e r  

p o s i t i o n ,  ~ ~ y c h o m o t o ~  s k i l l  was I t d e f i n e d  a s  o n e ' s  l e v e l  c f  

p r o f i c i e n c y  on a  s p e c i f i c  t a s k  o r  l i m i t e d  q r o u p  o f  t a s k s ' ' ,  

w h e r e a s  ''a p s y c h o m o t o r  a k i l i z y  i s  a m o r e  q e n e r a l  t r a i t  w h i c h  may 

b e  common t c  many p s y c h o m o t o r  t a s k s 1 '  ( B a u m q a r t n e r  a n d  J a c k s o n ,  

1375 ,  p ,  1 2 7 ) .  Basic a k i l i t i e s  were v i e w e d  a s  a p r o d u c t  c f  b o t h  

q e n e t i c  a n d  e n v i r o n m e n t a l  i n f l u e c c e s ,  r e f l e c t i n q  d e v e l o p m e n t  i n  

c h i l d h o o d  a n d  a d o l e s c e n c e .  Basic a b i l i t i e s  l i m i t e d  t h e  r a t e  of  

l e a r n i n q  a n d  l e v e l  r e a c h e d  o n  a s p e c i f i c  m o t o r  s k i l l ,  

T h e o r i e s  o f  m o t o r  l e a r n i n q  were a l s o  d i v e r s e .  I3 H e n r y ' s  

( 1  9 6 0 )  s p e c i f i c i t y  p o s i t i o n ,  s ~ e c i f i c  m o t c r  p x o q r a m s  f o r  e a c h  

new movement were l e a r n e d .  Adam's ( 197 1 )  c l o s e d - l o o p  t h e c r y  

p r o ~ o s e d  z h a t  t h e  a c c u r a c y  o f  movemen t s  was d e t e r m i n e d  by  

c o m ~ a r i n q  t h e  movements  t o  l l tracesu l e f t  b y  p r e v i o u s  movemenxs.  

N o n e t h e l e s s ,  s p e c i f i c  F r o q r a m s  were r e q u i r e d  f o r  e a c h  movement 

i n  Adam's t h e o r y .  S c h m i d t  ( 1 9 7 5 ) .  b y  c o m p a r i s o n ,  p r o p o s e d  a 

s c h e m a  t h e c r y  i n  w h i c h  a g e n e r a l  set  o f  r u l e s  were l e a r n e d ;  f r o m  

t h i s  q e n e r a l  s c h e m a ,  s ~ e c i f i c  m o t o r  p r o q r a m s  were q e n e r a t e d  t o  

p e r f o r m  p a ~ t i c u l a r  a c t i v i t i e s .  S c h m i d t  ( 1 9 7 5 )  d e s c r i b e d  t h e  

p r o c e s s e s  i n v o l v e d  i n  ~ r o d u c i n q  a movement a s  f o l l o w s :  

. I t L e a r n i n q  i s  p o s s i k l e  b y  f e e d i n q  b a c k  t h e  e s s e n t i a l  
e r r o r  i c f o r r n a t i c n  t o  t h e  s c h e m a t a .  T h e  r e s p o n s e  
s p e c i f i c a t i o n s  a n d  i n i t i a l  c o n d i t i o n s  a r e  s t o r c d  when 



t h e  movement  i s  s e i e c t e d ,  a n d  t h e  a c t u a l  p r o p r i o c e p t i v e  
a n d  e x t e r o c e p t i v e  f e e d b a c k  a r e  s t o r e d  a s  t h e  movement i s  
p r o q r e s s i n g  a n d  a s  t h e s e  s o u r c e s  o f  i n f o r m a t i o n  a re  
g e n e r a t e d ,  F i n a l l y ,  t h e  a c t u a l  ouxcome i s  s t o r e d ,  b a s e d  
o n  K R  f k n o w l e d q e  o f  r e s u l t s 1  when i t  is  p r e s e c t ,  b u t  
b a s e d  o n  s u b j e c t i v e  z e i n f o r c e m e n t  i f  K R  i s  n o t  p r e s e r t ,  
T h e s e  E o u r c e s  o f  i n f o r m a t i o n  c a n  t k e z  be u s e d  t o  n p d a t e  
t h e  s c h e m a  r u l e s  a n d  Frovi.de r e v i s e d  est imates o f  t h e  
e x p e c t e d  s e n s o r y  c c n s e q u e n c e s  a n d  r e s p o n s e  s p e c i f i c a t i o n  
o n  t h e  nex: 'ria;" (F, 2 4 0 ) .  

Kerr (1977) p r e s e n t e d  e v i d e n c e  t o  s u p p o r t  t h e  s chema  t h e o r y  a n d  

s u q q e s t e d  t h a t  f u r t h e r  s u b s t a n t i a t i o n  o f  t h e  t h e o r y  wou ld  pcin? 

t o  t h e  d e v e l o p m e n t  cf I t v e r y  d i f f e r e n t u  e l e m e n t a r y  p h y s i c a l  

e d u c a t i o n  F r c q r a m s .  

I n  summary ,  some d e f i n i t i o n s  were p r o v i d e d  o f  l l a b i i i t y ' l ,  

l l s k i i l "  a n d  r e l a t e d  terms. A b s i e f  r e v i e w  was p r e s e n t e d  cf t h e  

p o s i t i o n s  r e g a r d i n q  t h e  q e n e r a l i t y  o r  s p e c i f i c i t y  c f  a b i l i t i e s ,  

An o u t l i n e  o f  S c h m i d t ' s  (1975)  s c h e m a  t h e o r y  was i n c l u d e d  t o  

d e s c r i b e  how s p e c i f i c  m o t o r  p r o q r a m s  m i g h t  h a v e  b e e n  q e n ~ r a t e d ,  

The l a t t e r  a u t h c r  b e l i e v e d  h i s  t h e o r y  was a p p l i c a b l e  t o  L o t h  

o p e c  a n d  c l o s e d  s k i l l  s i t u a t i c n s ,  W h e r e a s ,  ir c l o s e d  s k i l i s ,  + h e  

e n v i r o n m e n t  a n d  t h e  p e r f o r m e r ' s  q o a l  r e m a i n e d  f a i r l y  c o n s t a n t ,  

cFen s k i l i s  were d e f i n e d  a s  I 1 t h o s e  i n  w h i c h  e n v i r o n m e n t a l  a n d  

s i t u a t i c a a l  c h a r a c t e r i s t i c s  c a n  c h a n g e  a s  ? h e  s u b j e c t  p l a n s  o r  

p e r f o r m s  h i s  r e s p o c e e ,  s u c h  a s  t h e  r e s p o n s e  t h a t  would b e  

r e q u i r e d  o f  a wrestler a t t e m p t i n q  a t a k e - d o w n N  ( ~ c h m i d z ,  1375 ,  

p .  2 4 0 ) .  S c h m i d t  a d d e d  t h a t  o p e n  s k i l l s  become l t c l o s e d q ~  a f t e z  

t h e  p e r f o r E e r  makes  " t h e  b e s t  es t imate o f  t h e  c h a n q i n q  

e n v i r o n m e n t q f ;  f o r  a b r i e f  moment, t h e  e n v i r o n m e n t  a n d  q o a l I 1  were 



f i x e d  i n  t h a t  s t a t e  p r e d i c t e d  by t h e  s u b j e c t  when h e  p l a n n e d  t h e  

movemer,tI1 ( p a  2 4 1 ) .  It was t h i s  d e s c r i p t i o n  t h a t  seemed 

a p p l i c a b l e  xo  h c c k e y  p e r f o r m e r s :  p l a y e r s  i n t e r a c t e d  i n  a n  o p e n  

s k i l l  s i t u a t i o n  b u t  a t  i s o l a t e d  moments ,  a t t e m p t e d  t o  p e r f o r m  

s p e c i f i c  m o t o r  s k i l l s  w i t h  t h e  q o a l s ,  f o r  e x a m p l e ,  o f  b e a t i n q  a  

d e f e n d e r  i n  f a c e - t o - f a c e  c o n f r o n t a r i o n ,  o f  p a s s i n q  t o  a movinq  

t e a m m a t e ,  GI o f  ~ h o c t i n q  t h e  p u c k  p a s t  a  g o a l t e n d e r .  

Hockey S k i l l s  

S e v e r a l  a u t h o r s  s eemed  t o  a q r e e  t h a t  t h e  e s s e n t i a l  

s p e c i f i c  s k i l l s  r e q u i r e d  i n  h c c k e y  were s k a t i n g ,  s t i c k h a a d l i n q ,  

s h o c t i n q  a n d  p a s s i n q  (Enos ,  1 9 7 3 ;  M e r r i f i e l d  a n d  W a l f o r d  , 1 3 6 9 ;  

P e r c i v a l ,  1 3 6 0 )  ; o t h e r s  ( T a r a s o v ,  1373;  R,C.A.F,, 1366) misfit 

h a v e  a d d e d  c h e c k i n g  t o  t h e  l ist .  

Or,e i n t r o d u c t o r y  book on  h o c k e y  ( B ,  C,A.P., 1 3 6 6 )  d e s c r i b e d  

t h e  b a s i c  h o c k e y  s k i l l s  a s  f o l l o w s :  

n S k a t i n q  - You n e e d  t o  know now: - to s t a r t  a n d  s t o p  q u i c k l y ;  - t o  t u r n  e i t h e r  way w i t h o u t  l o s i n q  b a l a n c e  o r  
s p e e d ;  - t o  ~ k a t e  b a c k w a r d s f l ( p .  l o ) .  

" S t i c k h a n d l i n q  - You n e e d  t o  know how: - t o  c a r r y  t h e  p u c k  f o r w a r d  o n  y o u r  s t i c k ;  - t o  s t i c k h a n d l e  a r o u n d  a c h e c k e r 1 !  (p.  1 1 ) .  
i l F a ~ ~ i n q  - You n e e d  t o  know how: - t o  make a   ass f o r e h a n d  a n d  b a c k h a n d ;  - t o  r e c e i v e  a  p a s s  f o r e h a n d  a n d  b a c k h a n d ;  

- a n d  when t c  pass1!  (p. 1 2 ) .  
WShoo t inq  - You n e e d  t o  know how: - t o  s h o o t  f c r e h a n d  a n d  b a c k h a n d ;  - t o  l o c a t e  t h e  i d e a l  t a r q e z  a r e a s  i n  t h e  n e % "  ( p .  

1 2 ) .  
"sbg&iu - You n e e d  t o  know hcw; - t o  ~ 0 k e  c h e c k  a n d  hook c h e c k  w i t h  y o u r  s t i c k ;  



- t o  k o d y c h e c k ;  - t o  c o v e r  a man w i t h o u t  t h e  puckf r  ( F .  14)  a 

T a r a s o v  (1373) , t h e  i r r n o v a t i v e  S o v i e t  c o a c h ,  a p p r o a c h e d  t h e  

t o p i c  s o m e w h a t  d i f f e r e n t l y  a n d  d e s c r i b e d  the "Top Tenf1 l i s t  o f  

p o i n t s  o r  s k i l l s  t h a ~  would assist  i n  c l a s s i f y i n q  h o c k e y  

p l a y e r s .  T h o s e  p o i n t s  were a s  f o i l o w s :  

S k a t i n q :  e a s y ,  u n c o n s t r a i n e d  a n d  p o w e r f u l ,  
Q u i c k  s t a r t s :  i n  a l l  s i t u a t i o n s ,  i n  a l l  
d i r e c t i o n s  a n d  w i t h  q o o d  b a l a n c e ,  
S p e e d  a n d  s u d d e n n e s s :  i n  a l l  d i r e c t i o n s  a n d  
w i t h o u t  a n y  w a r r i r q .  
T e c h n i q u e  i n  s k a t i n g :  t u r n i n q ,  s t o p p i n q ,  
r e v e r s i c g ,  c h a n q i n q  o v e r  f r o m  f o r w a r d  t o  
l a c k w a r d  s k a t i n q  a n d  v i c e  v e r s a ,  c r o s s - s t e p p i n q .  
The  a b i l i t y  t o  d o  e v e r y t h i n g  j u s t  a s  well f r o m  
l e f t  o r  r i g h t :  t u r n ,  s t o p ,  r e v e r s e ,  c r a s s - s t e p ,  
c h e c k ,  b r e a k ,  s h o o t  a n d  p a s s  o n  t h e  b a c k h a n d  o r  
f o r e h a n d .  
S t i c k h a n d l i n q  t e c h n i q u e :  l i g h t  r a p i d  movemen t s ,  
g e n t l e  h a n d l i n g  o f  t h e  p u c k ,  u s i n q  t h e  s t i c k  
e q u a l l y  well t o  t h e  l e f t  o r  r i q h t .  
P a s s i n q  t e c h n i q u e :  r a p i d ,  w e l l - c o n c e a l e d  p a s s e s  
t h a t  a r e  e a s y  t o  i n t e r c e p t ,  a l s o ,  t h e  a b i l i t y  t o  
i n t e r c e p t  a n d  u t i l i z e  a F a s s .  
S h o o t i n g  t e c h n i q u e :  t h e  a b i l i t y  t o  s h o o t  f a s t ,  
u n e x p e c t e d l y ,  low a n d  s k i l l f u l l y ,  
S t i c k  c h e c k i n g :  f a s t  a n d  u a e x p e c t e d ;  a l s o  t h e  
a b i l i t y  t o  t a k e  c h a r q e  o f  z h e  puck a f t e r  
s t e a l i n s  i t .  

10. C h e c k i n g ,  q o i n q  down t o  b l o c k  s h o t s :  b o t h  of 
t h e s e  r e q u i r e  c o u r a g e ,  q o o d  c o - o r d i n a t i o n ,  s ~ e e d  
a n d  d e t e r m i n a t i o n r V p p .  4-5 ) .  

T a r a s o v  ( 1973) s t a t e d  t h a t  a c q u i r i n g  d i f f e r e n t  h o c k e y  

s k i l l s  was a c o m p l i c a t e d  p r o c e s s  s i n c e  a n  i n d i v i d u a l  h a d  t o  

l e a r n  t o  s t i c k h a n d l e ,  t o  p a s s  a n d  t o  s h o o t  w h i l e  a l s o  l e a r n i n q  

t o  s k a t e .  I t  waz n o t e d ,  h o w e v e r ,  t h a t  b o t h  e x c e r p t s  q u o t e d  a b o v e  

m e n t i o n e d  s k a z i ~ q  Zirst. T a r a s o v  ( 1  973) s a i d  t h a t  t h e r e  k e r e  



o t h e r  t h i n q s  t o  c o n c e n t r a t e  o n  d u r i n q  a q a n e  a n d  t h a t  s k a r i n q  

s h o u l d  b e  a u t o m a t i c :  'IEy l e a r n i n q  t o  s k a t e  e f f o r t l e s s l y   fro^ t h e  

v e r y  b e q i n n i c q  t h e  p l a y e r  w i l l  s u b s e q u e n t l y  f i n d  it e a s i e r  t o  

m a c a q e  o t l e r  t e c h n i c a l  d e t a i l s  a n d  d i s c o v e r  how t o  c o n s e r v e  his 

e n e r q y 1 I  ( F .  7) , Howe ( 1 9 7 2 )  , a f a m o u s  N o r t h  Amer i can  

p r o f e s s i o n a l  p l a y e r ,  l e f t  l i t t l e  doub '  a s  t o  h i s  o p i n i o n  cf t h e  

i m p o r t a n c e  o f  s k a t i n q :  "You w i l l  n e v e r  b e  a qood  h c c k e y   layer 

until y o u ' r e  a good s k a t e r .  S k a t i n q  i s  t h e  f i r s t  t h i n q  t h a t  a 

s c o u t  l o o k s  f o r  i n  a b o y r r  (p. 3 1 ) .  

T h e r e f o r e ,  i t  a p p e a r e d  t o  b e  a q r e e d  t h a t  t h e  Lasic h o c k e y  

skills were s k a t i n g ,  s t i c k h a n d l i n q ,  s h o o t i n q  a n d  p a s s i n q ,  O f  

n e c e s s i t y ,  i t  s e e m e d  t h a t  t h e  p r i m a r y  s k i l l  was s k a t i n q ,  1: 

m i g l t  h a v e  k e e n  a d d e d  t h a t  s i n c e  s p e c i a i i z e d  p o s i t i o n s  e x i s t e d  

i n  hockey, s p e c i a l i z e d  s k i l l s  a i s o  e x i s t e d .  A g c a i t e n d e z ' s  r o l e ,  

a s  v e l l  a s  t h a t  o f  a d e f e n c e m a n ,  d i f f e r e d  f r o m  t h a t  o f  a 

f o r w a r d ,  T h e  s k i l i s  r e q u i r e d  o f  a q o a l t e n d e r  were most  u n i q u e  

b u t  i r  many ways ,  were s i m i l a r  t o  t h o s e  o f  t h e  o t h e r  p l a y e r s ,  

i .e . ,  " s u ~ p l e ,  f a s t ,  s t r o n g  and p o s s e s s e s  a n  e x c e l l e n t  qame 

s e n s e ,  . . q o c d  c o - o r d i n a t i o n  a n d  s k a t e s  welllq ( l a ~ a s o v ,  1S73 ,  

p .  g o ) ,  It was i n t e r e s t i n q  T O  n o t e  t h a t  s k a t i n g  s k i l l  was a q a i n  

e m p h a s i z e d .  The  p r e s e n t  s t u d y  a t t e m p t e d  t o  f o c u s  on  commcn 

s k i l l s  r a t h e r  ~ h a n  d e l i n e a t e  t h e  d i f f e r n c e s  i n  t h e  p e r f o r m i n q  o f  

d i f f e r e n t  p o s i  t i c n s  i n  h o c k e y .  



S t u d i e s  o f  hockey  s k i l l s  

S t u d i e s  o f  h o c k e y  s k i l l s  h a v e  bee r .  d i v e r s e .  Some (Enos ,  

1973;  M e r r i f i e l d  a n d  W a l f o r d ,  1369)  h a v e  examiried k a t t e r i e s  o f  

h o c k e y  s k i l l  t e s t s ,  w h e r e a s  o t h e r  ( H e r m i s t o n ,  1 3 7 5 ;  M a r i a o ,  

1975) h a v e  f  o c u r e d  on  articular s k i l l s .  

Naud a n d  H o l t  (1379)  e x a m i n e d  t h r e e  t y p e s  of hockey s k a t i n q  

s t a r t s  f o r  t h e i r  q u i c k n e s s  a n d  b i o m e c h a n i c a l  e f f i c i e ~ c y ,  They 

t e s t e d  s i x  s u b j e c t s  f rom e a c h  o f  f o u r  q r o u p s  ( P r o f e s s i o n a l ,  

J u n i o r  " B W ,  C o l l e q e  a n d  Bantam) a n d  t r a i n e d  a l l  s u b j e c t s  i n  t h e  

t h r o e  m e t h o d s  twice a  week f o r  e i q h t  weeks. When ~ e s t e d  f o r  t h e  

q u i c k n e s s  c f  e a c h  s t a r t  (10 t r i a l s  f o r  e a c h  s t a r t ) ,  a l l  k u t  t h e  

E r o f e s s i o n a l  q r o u p  d e m o n s t r a t e d  r h e  s u p e r i o r i t y  ( A N O V A :  

Bar.tams-F2,1q7 =36.0 1 , P < ,  G5; C ~ l l e q e - F ~ , ~ ~ q  =7.48 , p< .  05;  J u n l o r  

t r ~  U-- r 2,,37 = 2 6 . 8 3 ;  p < .  0 5 ; F r ~ E e s s i o n a i - " , ~ ~ 7  =2.27,  pi.05) cf t h e  

 thrust-and-qlidell method (i. e . ,  t h e  p l a y e r  p u s h e d  o f f  f rom h i s  

r e a r  f o o t  which  was p e r p e n d i c u l a r  t o  t h e  d i r e c t i o n  o f  movement, 

r o t a t e d  t h e  f r o r t  f o o t  o u t w a r d l y ,  a n d  g l i d e d  cn t h e  f r o n t  f o o t ) ,  

A n a l y s i s  af p i c t u r e s  u s i n g  a N c i n e m a - c o m p u t e r  proqram1' a l s o  

f a v o u r e d  t h i s  ~ e t h o d  a s  i t  r e p o r t e d l y  u t i l i z e d  m u s c u l a r  e n e r q y  

e f f e c t i v e l y  i n  ~ r o d u c i n g  t h e  g r e a t e s t  i n i t i a l  acceleraricn o f  

t h e  c e n t r e  o f  q r a v i t y .  A s u b s e q u e n t l y  r e p o r t e d  s t u d y  ( a p p a r e n t l y  

u s i n q  t h e  s a m e  s u b j e c t s  d e s c r i b e d  a b o v e )  by t h e s e  a u t h o r s  (Naud 

a n d  H o l t ,  1980)  f o u n d  t h e  u t h r u s t - a n d - g l i d e l l  method was a l s c  

s u p e r i o r  t o  o t h e r  t e c h n i q u e s  when u s e d  i n  a s t o p ,  r e v e r s e  a n d  

s t a r t  s k a t i n q  s e q u e n c e  ( A N O V A :  Bantams  - F ~ , 1 7 7  =10.47,  p< .05 ;  



C o i l e q e - F 2 ,  !q? = 14.90  , p < .  05 ;  J u n i o ~ " B ~ ~ - F ~  ..,!77 = 1 8 , 7 6 , p < , 0 5 ;  

P r c f e s s i o n a l s - F  2,177 = 19.1 1, p< .C5) . 
N a r i n o  (1977)  u t i l i z e d  a h i q h - s p e e d  ( 1 0 0  f r a m e s  p e r  s e c o n d )  

16mn c a m e r a  t o  a n a l y z e  s k a t i n g  p e r f o r m a n c e  a t  t h r e e  d i f f e r e n t  

(naximum, medium a n d  s l o w )  s k a t i n q  v e l o c i t i e s  (N=lO c o l l e q e  

s t u d e n t s  , v a r i c u s  s k i l l  l e v e i s ) .  He r e p o r t e d  t h a t  a l t h o u q h  

s t r i d e  l e n g t h  r e m a i n e d  c o r s t a n t ,  s r r i d e  r a t e  i n c r e a s e d  w i t h  

i n c r e a s i n q  v e l o c i t y .  H E  a l s o  n o t e d  t h a t  times o f  s i n q l e  a n d  

d o u b l e  s u p p o r t  b o t h  d e c r e a s e d  with i n c r e a s e d  v e l o c i t y .  In 

a n o t h e r  s t u d y ,  M a r i n o  ( 1 3 7 9 )  r e p o r t e d  d a t a  fzom t h e  k i n e n a t i c  

a n a l y s i s  o f  f o u r  c o l l e q e  s t u d e n t s ,  r a n q i n q  f r o m  " h i q h l y  s k i l l e d  

t o  m o d e r a t e l y  s k i l l e d " .  He f o u n d  t h a t  t h e  g r e a - s t  p e r i o d  o f  

a c c e l e r a t i c n  o c c u r r e d  i n  t h e  1 .25  s e c o n d s  a f t e r  movement was 

i n i t i a t e d  a n d  t h a t ,  d u r i n g  t h e  f i r s t  f e w  s t r i d e s  f rom s t a r t ,  

8 5 . 3  p e r c e n t  o f  e a c h  s t r i d e  i n v o l v e d  s i n q l e  s u p p o n ,  

O t h e r  s t u d i e s  e x a m i n i n q  p a r t i c u l a r  s k i l l s  i n c l u d e d  

W i l t e r q ' s  ( 1979)  p h o t o q r a p h i c  a n a l y s i s  o f  o v e r  300  q o a l k e e p e r s  

f r o m  t h e  10 y e a r  o l d  t o  t h e  p r o f e s s i i o o a l  l e v e l .  He r e p o r t e d  

t h a t  t b r e e  b a s i c  s t a n c e s  were a d o p t e d  by q o a l k e e p e r s  wher 

p r e ~ a r i n q  r o  s r o p  a s h c t  b u t  t h a t  o n e  stance a p p e a r e d  r o  become  

d o m i n a n t  a z  s u k j e c t s  i n c r e a s e d  i n  a q e .  I n  a t t e m p t i n q  t o  i m p r o v e  

s p e c i f i c  u s e  o f  t h e  h o c k e y  s t i c k  ( i , e ,  i i f t i n q  o r  d e p r e s s i n q  a n  

o ~ ~ o n e n t ~ s  s t i c k ,  p u s h i a q  a n  o ~ p o n e n t ~ s  s t i c k  t o  the r i q h t ,  

d x a w i n q  i t  t o  t h e  l e f t )  , H e r m i s t o n  (1 3 7 5 )  e x a m i n e d  t h e  u s e  o f  a 

s p e c i a l l y  d e s i g n e d  d y n a m i c  r e s i s t a n c e  m a c h i n e  w i t h  t w o  q r o u F s  o f  
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r , i n e  t o  1 2  year o i d  b o y s .  T h e  s r o u p  (N=6) wh ich  p r a c t i s e d  the5e 

s k i l l s  ( t w o  sets X 2 5  r e p s , ,  t h r e e  times a week f o r  e i q h t  w e e k s )  

s h o w e d  s t a t i s t i c a l l y  s i q n i f i c a n t i y  q r e a t e r  i m p r o v e m e n t  i n  

a p p l i e d  s t r e n g t h  u s i n q  t h e  d e v i c e  t o  m e a s u r e  t h e  f o u r  s k i l l s  

t h a r :  d i d  the c c f k r o i  g r o u p  (N=6; t v a l u e s  f o r  t h e  f o u r  t e s t s  

were f r o m  2,55 t o  4 . 6 8 ,  p l s  < , 0 5 ) .  

Numerous s k a t i n g  t e s t s  h a v e  b e e n  r e p o r t e d  ( D o r o s c h u k  a c d  

M a r c o t t e ,  1 9 6 5 ;  MacNab, 1 9 7 3 )  t h a t  h a v e  a t t e m p t e d  t o  i n c l u d e  

i n d i c a t o r s  o f  s u c h  e l e m e n t s  a s  s p e e d ,  a q i l i t y  a n d  puck  c c n t r o l .  

D o r o s c h u k  a n d  M a r c o t t e  (1365)  , f o r  e x a m p l e ,  a d a p t e d  t h e  I l l i n c i s  

A q i l i t y  Run f o r  use on  ice ,  They r e p o r t e d  a tes t - re tes t  

r e l i a b i l i t y  c f  C . 9 3  ( N = 2 7 , a q e d  1 8  t o  25 ,  v a r i e t y  o f  s k i i l  

l e v e l s )  . MacNab (1979)  r e p o r t e d  t h e  u s e  of f o u r  tes ts  w h i c h  

e m p h a s i z e d  e n e  o r  m c r e  o f  t h e  f o i l o w i n q  s k i i i s :  s k a t i n g  f o r w a r d ,  

b a c k w a r d ,  t u r n i n g ,  j u m ~ i n q ,  s t o p p i n q  a n d  s t a r t i n q  - some  s k i l l s  

w e r e  p e r f o r m e d  while d e m c a s t r a t i n q  p u c k  c c n t r o l .  MacNab ( 1 9 7 9 )  

a d m i n i s t e r e d  tkese t es t s  e a c h  y e a r  f o r  f i v e  y e a r s  t o  p l a y e r s  who 

a q e d  f r o m  e i q h t  t o  12 y e a r s  a n d  p l a y e d  i n  h i q h l y  c c m p e t i t i v e  

(N=15) o r  iess c o m p e t i t i v e  ( N = l l )  l e a g u e s .  B o t h  q r o u p s  

d e m c n s t z a t e d  s k i l l  l e a r n i n g  o v e r  t h e  f i v e  y e a r s  w i t h  t h e  

c o m ~ e t i t i v e   layers s h c w i n q  h i q h e r  s k i l l  l e v e l s  i n  terms o f  t e s t  

s c c ~ e s ,  H e r m i s t c n ,  G r a t t o  a n d  Teno  ( 1 3 7 3 )  r e p o r t e d  t h e  use o f  

t k r e e  h o c k e y  s k i i l  res ts  w i r h  90 p l a y e r s  c n  s i x  teams, v a r y i n g  

in, a q e  from 1 1  t o  18. The t e s t s ,  r a ~ q i n g  i n  d i f f i c u i c y  f r o m  t h e  

I l l i n o i s  b q i l i t y  test m e n t i o n e d  a b o v e  t o  a  c o m p l i c a t e d  m e a s u r e  



of s k a t i n q / p u c k  c o n x r o l ,  s h o w e d  i m ~ r o v e d  s k i l l s  w i t h  i n c r e a s i n q  

a q e ,  

Enos ( 1 3 7 3 )  d e v e l o p e d  a b a t t e r y  o f  s e v e n  s k i l l  t e s t s  i n  t h e  

f o u r  areas of (1) s k a t i n q  ( s k a t i n q  a g i l i t y ,  ~ t a r + s - s t o p s - t u r n s ,  

f o r b a r d  s k a t i n q  s p e e d ) ,  ( 2 )  s t i c k h a n d l i n q ,  (3) s h o o r i n q  (wrisr 

s h ~ t ,  s l a ~  s h o t ) ,  a n d  ( 4 )  ( f o r e h a n d )  p a s s i n q ,  T h e  L a t t e r 3  was  

a d m i n i s t e r e d  t o  p l a y e r s  a t  f o u r  l e v e l s  o f  p r o f i c i e n c y :  Bantam 

(N=rlO), S e n i o r  H i g h  S c h o o l  (N=40) , C o l l e q e  (N=40) and 

P r o f e s s i o n a l  (N=6) . A l l  b u t  t h e  p r o f e s s i c n a l   layers c o m ~ l e r e d  

. the  b a t t e r y  twice. T e s t - r e t e s t  c o r r e l a t i c n s  were s t a i , i s t i c a ' i l y  

s i q ~ i f i c a n t  (r=C.gO t o  0 . 9 8 ) .  The  b a t t e r y  was a b l e  t o  

d i s  t i n q u i s b  p l a y e r s  a c c o r d i n q  t o  t h e  f o u r  l e v e l s  o f  p r o f  i c i e r i c y ,  

M e r r i f i e l d  a n d  W a l f o r d  ( 1969)  a d m i n i s t e r e d  s i x  h o c k e y  s k i l l  

t e s t s  t o  15  members  of a c o i i e q e  h o c k e y  c l u b  who h a d  v a r y i n q  

a m o u n t s  o f  p l a y i n g  e x p e r i e n c e .  T h e  tests were r e p e a t e d  or?e week 

l a t e r .  Low test-retest c o r r e l a + i o n s  were f o u r d  f o r  t h e  p a s s i n q  

(z=O. 37)  a n d  s h o o ? i n q  (r=O, 62)  tests a n d  t h e s e  tests were 

e l i m i n a t e d :  test-retest c o r r e h a t i o n s  v a r i e d  f r o m  0.74 t o  0 .94  

f o r  t h e  f o r w a r d  a n d  b a c k w a r d  s k a t i n q  s p e e d ,  s k a t i n q  a q i l i t y ,  a a d  

p u c k  c a r r y  tests, T h e s e  f o u r  m e a s u r e s  were c o n s i d e r e d  t o  h a v e  

s u f f i c i e n t  r e l i a b i l i t i e s  I t t o  w a r r a n t  a d d i t i o n a l  s t a t i s t i c a l .  

t r e a t m e n t g 1  ( p p .  150-15 1 )  . I n t e r c o r r e l a t i o n s  amonq t h e  f o u r  t e sz  

i t e r s  were s i q r i i f i c a a t  b e t w e e n  t h e  p u c k  c a r r y  t e s t  a n d  e a c h  o f  

t h e  o t h e r  m e a s u r e s  (r=O. 7 1  t o  0 .78)  a n d  be twee r i  t h e  b a c k w a r d  

s k a t i n q  s p c e d  a n d  s k a t - i n q  a q i l i t y  t e s t s  (r=O. 9  1 ) .  



I n  s h o r t ,  n u m e r o u s  t e s t s  o f  h o c k e y  s k i l l s  have  b e e n  

r e p o r t e d  i n  t h e  l i t e r a t u r e ,  a l t h o u q h  m o s t  h a v e  n o t  i n c l u d e d  

r e l i a b i l i t y  i n d i c a t o r s .  The t es t  b a t t e r i e s  o f  E n o s  ( 1 3 7 3 )  a n d  

M e r t i f i e l d  a n d  W a l f o r d  ( 1 3 6 9 )  a n d  t h e  a g i l i t y  t e s t  o f  D o r o s c h u k  

a n d  Marcotte ( 1 9 5 5 )  were e x c e p t i o n s  t o  t h i s  t r e n d :  a l l  cepo15ed 

r e l i a b l e  t e s t s  o f  p u c k  c o n t r o l  a n d  t h e  b a t t e r y  d e v e l o p e r s  b o t h  

r e p c r t e d  r e l i a b l e  measures o f  ska ' i nq .  

M e a s u r e s  of s k i l l s  a s  p r e d i c t o r s  of  o v e r a l i  h o c k e y  a b i l i t y  o r  

p e r f o r m a n c e  

A s  i c d i c a t e d  a b o v e ,  t h e r e  a p p e a r e d  t o  b e  a q r e e m e n r  t h a t  

t h e  basic s k i i l s  r e q u i r e d  i n  h o c k e y  were s k a t i n q ,  s t i c k h a n d l i n q ,  

s h o c t i n q  a n d  p a s s i n q  (Enos ,  1 9 7 3 ;  M e r r i f i e l d  a n d  W a l f o r d ,  1 9 6 9 ;  

P e r c i v a l ,  1 9 6 0 ) .  E v i d e n c e  was iess a v a i l a b l e  a s  t o  % h e  p ~ o r n i s e  

o f  v a r i o u s  m e a s u r e s  a s  ~ r e d i c z c r s  o f  o v e r a l l  h o c k e y  a b i l i t y  o r  

p e r f o r m a n c e  d u r i n q  games .  

D o r o s c h u k  a n d  M a r c o t t e  (1365)  r e p o r t e d  t h a t  scores on t h e i r  

a d a ~ t e d  I l l i n o i s  A q i l i t y  Run were c o m p a r e d  w i t h  t h e  i n s t : u c t o r ' s  

r a r i k i n q e  of  t h e  27 s u b j e c t s  i n  terms o f  t h e i r  I f h o c k e y  a b i l i t y f f ,  

T h e  b i s e r i a l  c o r r e l d t i o n  h e t w e e n  r a n k i n g s  a n d  times on t h e  

a g i l i t y  t e s t  sccre was 0,83. S i n c e  t h e  r e l i a b i l i t y  o f  t h i s  p u c k  

c a r r y  test was a l s o  h i q h  (r=O. 33, tes t - re tes t )  , t h e  a u t h c r  

p r c ~ o s e d  t h e  t e ~ t  a s  Ifa  s c r e e n i n q  d e v i s e  t o  o b j e c t i v e l y  a n d  

e f f e c t i v e l y  r a t e  h o c k e y   layers a t  i n i t i a i  t r y - o u t s ,  a n d  a l s o  a s  

a s h o r t  o k  j e c t i v e  t e s t  f o r  hoc j rey  a b i l i t y f 1  (F. 8) . 



MacNa2: (1379)  u s e d  t e s t s  o f  s k a t i n q  s p e e d  a n d  a q i l i t y  a n d  

p u c k  c o n t r o l  i n  h i s  l o ~ q i t u d i n a l  s t u d y  o f  e i q h t  t c  1 2  y e a r  o l d  

b o y s .  I n  c c m ~ a r i n q  s c o r e s  o f  p l a y e r s  i n  h i q h l y  (N=15) a n d  l e s s  

( N = l l )  c o m p e t i ~ i v e  l e a q u e s ,  ;he  a u t h o r  s t a t e d  t h a t  ll-,he more  

c o n r l e x  t h e  s k i l l  t h e  q r e a t e r  ? h e  s e p a r a t i o n  b e t w e e n  t h e  

c o ~ ~ e t i t i v e  a n d  i e s z  c o m ~ e r i t i v e  q r o u p s w  (p. 1 7 ) .  T h e r e f o r e ,  h e  

t h o u q h t  t h a t  t h e  r e l a t i v e l y  s i m p l e  f o r w a r d  s k a t i n q  tes t  was t h e  

l e a s t  d i s c r i m i n a t i v e  t e s t  w h i l e  a more  c o m p l e x  p u c k  c o n t r o l  t e s t  

was most d i s c r i m i n a t i v e ,  MacNab ( 1 9 7 9 )  f a i l e d ,  h o w e v e r ,  t o  

s u ~ r o r t  t k e s e  c o n c i u s i c n s  b y  r e f e r e n c e  t c  a n y  s t a t i s t i c a l  

a n a l y s i s  o f  h i s  f i n d i n g s .  Some s n p p o r t  f o r  MacNab l s  c o n c l u s i o n s  

c a m e  from t h e  s t u d y  o f  ~ e r m i s t o n ,  G r a t i - o  a n d  T e n o  ( 1 9 7 9 1 ,  i n  

w h i c h  t h e  m o s t  c o m p l e x  o f  t h r e e  p u c k  c a r r y  tes ts  c o r r e l a t e d  mcst 

h i g h l y  [S~earmar! r h o = 0 . 8 3 ,  M=90) wiLh c o a c h e s D  r a t i n q s  o f  " t h e  

v a l u e  o f  t h e  p l a y e r s  t o  t h e i r  teamst1 (p.  9 5 ) .  The s t r e n q t h  c f  

t h e  c o r r e l a t i o n  i n c r e a s e d  from p l a y e r s  a t  a q e s  1 1  t o  1 2  

( r h o = 0 . 7 0 )  t o  t h o s e  a t  a q e s  17 t o  18 ( r h o = . 9 2 )  . I t  was 

i n t ~ r e s t i n q  t o  n o t e  t h a t  t h e  scores o n  t h e  s i m p l e s t  t e s t  

e m ~ l o y e d  ky H e r m i s t o n  et a l ,  ( l 9 7 9 ) ,  i . e . ,  D o r o s c h u k  a n d  

M a r c o t t e l  s ( 1965)  I l l i n o i s  A g i l i t y  m e a s u r e ,  e x h i b i t e d  

considerably l e s s  r e l a t i o n s h i p  ( rho=O,  5 6 )  w i t h  c o a c h e s 1  r a t i n q s  

tfiari t h a t  r e p o r t e d  by  C o r o s c h u k  a n d  M a r c o t t e  ( r = 0 . 8 3 ) .  

The h c c k e y  s k i l l  b a t t e r i e s  d i s c u s s e d  a b o v e  were a l s o  

v a l i d a t e d  b y  c o m p a r i s o a s  w i t h  h o c k e y  a b i l i t y  r a t i n q s  b y  h o c k e y  

c o a c h e s .  E n o s  ( 1 9 7 3 )  c l a i m e d  v a l i d i t y  f o r  h i s  b a t ~ e r y  o f  



s k a t i n q ,  s t i c k h a n d l i n g ,  s h o o t i n q  a n d  p a s s i n q  t e s t s  a s  the 

b a t t e r y  was a b l e  t o  d i s t i n q u i s h  p l a y e r s  a c c o r d i n q  t o  t h e  f o u r  

l e v e l s  o f  p r c f i c i e n c y  o f  t h e  p l a y e r s  t e s t e d ;  b a t t e r y  scores were 

a l s o  s t a t i s t i c a l l y  s i q n i f i c a n t l y  c o r r e l a t e d  ( r = 0 , 8 2  t o  0 .92)  

w i t h  r a n k s  a s s i g n e d  t o  p l a y e r s  b y  a p a n e l  o f  s e v e n  c o a c h e s .  

V a l i d i t y  was c l a i m e d  b y  M e r r i f i e l d  a n d  W a l f o r d  ( 1 9 6 9 )  f o r  + h e i r  

f o u r  mos t  r e l i a k l e  m e a s u r e s  ( i . e , ,  f o r w a r d  a n d  b a c k w a r d  s k a t i n q  

s p e e d ,  s k a t i n g  a q i l i t y  and  p u c k  c a r r y  tes ts)  a s  t h e s e  m e a s u r e s  

a l l  c o r r e l a t e d  s t a t i s t i c a l l y  s i q n i f  i c a n t l y  (r=O. 7 5  t o  0 .96 )  w i t h  

t h e  c c a c h ' s  r a n k i n q s  of o v e r a l l  h o c k e y  a b i l i t y ,  

I n t ~ r c o r r e l a t i c n s  amonq the f o u r  test items were s t a t i s t i c a l l y  

s i q n i f i c a n t  f o r  t h e  p u c k  c a r r y  test  a n d  e a c h  o f  t h e  o t h e r  

m e a s u r e s  ( r = 0 . 7 1  t o  0 . 7 8 )  a n d  b e t w e e n  t h e  b a c k w a r d  s k a t i n q  s p e e d  

a n d  skatinq a g i l i t y  t e s t s  ( r = O , 3 l ) .  On x h e  b a s i s  o f  t h e s e  d a ? a ,  

M e r r i f i e l d  a n d  W a l f o r d  c o n c l u d e d  t h e  p u c k  c a r r y  t e s t  f l w o u l d  b e  

t h e  b e s t  s i n q l e - i t e m  t e s t  f o r  d e t e r m i n i n q  o v e r a l l  i ce  h o c k e y  

a b i l i t y t t  (F. 1 5 1 ) .  

D e s h a i e s  eL a l .  ( 1 3 7 8 )  e m p l o y e d  t h e  s k a t i n q  s p e e d  ( f o r w a r d  

a n d  b a c k w a r d )  a n d  p u c k  c a r r y  ( s t i c k h a n d l i n g )  tests  d e v e l c p e d  b y  

M e r r i f i e l d  a n d  W a l f o r d  ( 1 9 6 9 )  a n d  a l s o  t h e  s k a t i n g  a q i l i t y  tes t  

o f  D o r o s c h u k  a n d  M a r c o t t e  ( 1 9 6 6 ) .  A l t h o u g h  a l l  t h e s e  m e a s u r e s  

were s t a t i s t i c a l l y  s i g n i f i c a n t l y  c o r r e l a t e d  (r=O. 2 3  t o  0 ,551  

wi'h h o c k e y  ab i l i . t . , y  ( c c a c h e s l  r a t i n g s )  i n  t h e  D e s h a i e s  e t  a l .  

s t g d y ,  t h e  h i g h e s t  c o r r e l a t i o n  w i t h  a b i l i t y  ( r = 0 . 5 5 )  was f o r  

f  c r w a r d  s p e e d ,  a  v a r i a h l e  w h i c h  s u b s e q u e n t l y  e n t e r e d  t h e  



p r e d i c t i o n  e q u a t i o n ,  It s h o u l d  b e  n o t e d  t h a t  s t a t i s t i c a l l y  

s i g n i f i c a n t  r e l a t i o n s h i p s  were f o u n d  b e t w e e n  measures o f  f o r w a r d  

s k a t i n q  s ~ e e d  and  s t i c k h a n d l i n q  i n  b o t h  t h e  D e s h a i e s  e t  a l .  

( 1 9 7 8 )  ( s = 0 . 4 9 )  a n d  M e r r i f i e l d  a n d  W a l f o r d  ( 1 9 6 3 )  ( r = 0 ,  7 8 )  

s t u d i e s .  T h i s  l e n t  some s u p p o r t  t o  t h e  l a t t e r  a u t h o r s '  

c c n t e n t i o n  t h a t  t h e  puck  c a r r y  test  was t h e  b e s t  s i n q l e  

p r e d i c t o r  c f  h o c k e y  a b i l i t y .  T h e  u s e  o f  a l a r q e r  s a m p i e  s i z e  

(N=116 v s ,  N=15) i r i  t h e  D e s h a i e s  e t  a l .  ( 1 9 7 8 )  s t u d y ,  h o w e v e r ,  

a u q u r e d  f o r  t h e  u s e  o f  f o r w a r d  s k a t i n g  s p e e d  a s  a F r o b a b l e  

p r e d i c t o r  o f  h o c k e y  a b i l i t y .  U n d o u b t e d l y ,  b o t h  s k a t i n q  s ~ e e d  a n d  

s t i c k h a n d l i n g  were i m p o r t a n t  h o c k e y  s k i i l s ,  E v i d e n c e  o f  

s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  b e t w e e n  t h e  m e a s u r e s  o f  

tkese two s k i l l s  s u g g e s t e d  t h a t  p l a y e r s  who p o s s e s s e d  a h i q h  

l e v e l  o f  o n e  s k i l l  t e n d e d  t o  p o s s e s s  a n i q h  l e v e l  o f  t h e  o t h e r  

( a t  l e a s t  i n  terms o f  s c o r e s  o n  m e a s u r e s  o f  t h e s e  s k i l l s ) .  

S k a t i n q  s p e e d  tests r e q u i r e d  e v e n  less  e q u i p m e n t  t h a n  

s t i c k h a n d l i n q  o r  p u c k  c a r r y  tests.  The M e r r i f i e l d  a n d  W a l f o r d  

( 1 5 6 9 )  s k a t i n g  s p e e d  t e s t  h a d  t h e  a d v a n t a q e  o f  b e i n q  

a d m i n i s t r a t i v e l y  s i m p l e r  t h a n  o t h e r s  ( L a r i v i e r e ,  L a v a l l e e  a n d  

She~hard, 1 9 7 6 )  a n d  was p o s s i b l e  t o  a c c o m m o d a t e  i n  most ~ r a c t i c e  

s e s s i o n s .  I t  was a moot  p o i n t  a s  t o  w h e t h e r  it was p r i m z r i i y  a 

m e a s u r e  o f  s k i i l  o r  o f  f i t n e s s .  L a r i v i e r e  e t  a l .  (1976)  

c c n t e n d e d  t h a t  t h e i r  t e s t ,  a l b e i t  f i v e  m i n u t e s  i n  d u r a t i o n ,  was 

more  a f i t n e s s  m e a s u r e  s i n c e  s k a t i n q  s k i l l  was a l e s s  i m p o r t a n t  

c o n t r i b u t c r  t o  t e s t  results i n  o l d e r  b o y s ,  D e s h a i e s  e t  a l .  

5 1 



( 1 9 7 8 ) ,  h o w e v e r ,  c i a s s i f i e d  t h e  s k a t i n q  t e s t  t h e y  e m p l o y e d  a s  a 

m e a s u r e  o f  s k i l l ,  N c n e t h d e s s ,  t h e i r  d a t a  i n d i c a t e d  

s t a t i s t i c a l i y  s i g n i f i c a n t  c o r r e l a t i o n s  b e t w e e n  s k a t i n q  s ~ e e d  a n d  

s t i c k h a n d l i n q  ( r=0,4 '3)  -- c l e a r l y  a s k i l l  -- a n d  k e t w e e n  s k a t i n q  

s p e e d  a n d  f i t n e s s  f a c t o r s  s u c h  a s  a n a e r o b i c  power  ( r = 0 . 4 3 )  a n d  

l e q  s t r e n q t h  ( r = 0 . 2 3 )  . I t  a p p e a r s  ; h a t  s k a t i n q  s p e e d  was a 

f u n c t i o n  cf b o t h  s k i l l  a n d  s p e c i f i c  f i t n e s s  f a c t o r s ,  e v e r  w i t h  

r e q a r d  t o  h i g h  l e v e l  p e r f o r m e r s .  A s  H o l l e r i n g  a n d  S i m p s o n  ( 1 9 7 7 )  

c o n c l u d e d ,  f o r  e x a m ~ l e ,  a n a e r o b i c  a l a c t i c  power  a p p e a r e d  t o  p l a y  

a l i m i t i n q  r o l e  i n  s k a t i n g  s p e e d  b u t  s k a t i n q  s p e e d  m i q h t  h a v e  

p o s s i b l y  k e e n  i m p r o v e d  t h r o u q h  t r a i n i n q  F r o p e r  s k a t i n q  

t e c t n i q u e s .  When a e r o b i c  c a p a c i t y ,  as a f i t n e s s  v a r i a b l e ,  was  

r e l a t e d  t o  s k a ' i n q  s p e e d ,  t h e  r e su l : s  were q u i t e  d i f f e r e n t ,  

S k a t i n q  s p e e d  a n d  a e r o k i c  c a p a c i t y  s h o w e d  v i r t u a l l y  n o  

relations hi^ ( r = 0 , 0 4 )  i n  t h e  D e s h a i e s  e t  a l .  s t u d y  a n d ,  a s  

m e n t i o n e d  a b o v e ,  G r e e n  ( 1 9 7 9 )  n o t e d  t h a t  l ow a e r o b i c  c a p a c i t y  

d i d  no?  n e c e s s a r i l y  l e a d  t o  s l o w  s k a t i n g  s p e e d .  

I n  summary ,  t h e  e v i d e u c e  f o r  a s i n q l e  s k i l l  p r e d i c t o r  o f  

h c c k e y  p e r f o r m a n c e  was n o t  o v e r w h e i m i s q .  B o t h  s k a t i n q  s p ~ e d  a n d  

s t i c k h a n d l i n g  d i d  show some p r o m i s e  a s  p r e d i c t o r s ,  The  

s i m p l i c i t y  o f  a d m i n i s t r a t i o n  o f  t h e  s k a t i n g  s p e e d  test made i t  

somewha t  more  a t t r a c t i v e  t h a n  t h e  s ~ i c k h a n d l i n q  m e a s u r e ,  

M e r r i f i e l d  a n d  Walf o r d  ( 1369)  f e p o r t e d  a test-retest  

c o x  r e l a 5 . c n  ( r e l i a b i l i t y )  o f  0 .74  f o r  t h e i r  f o r w a r d  s k a z i n q  

s ~ e ~ d  m e a s u r e ,  V a l i d i t y  f o r  r h e  m e a s u r e  was r e p o r t e d  a s  0 .83 ,  



w h i c h  z e p x e s e n t e d  c c r r e l a t i o n s  b e t w e e n  t e s t  r e s u l t s  a n d  t h e  

c o a c h ' s  r a n k i n g s  o f  t h e  s u b j e c t s '  p I a , y i n q  a b i l i t y ,  T h i s  t e s t  was  

a t t r a c t i v e  i n  t k a t  it c o u l d  h e  a c c o m m o d a t e d  i n  m o s t  o n - i c e  

p r a c t i c e  s e s r i c c s ;  i t  was a l s o  a d m i c i s t r a t i v e l y  s i m p l e  a n d  

r e q u i r e d  o n l y  a  s topwa ' ch  a s  e q u i p m e n z ,  P l a y e r s  were a s k ~ d  r o  

s k a t e  a s  q u i c k l y  a s  p o s s i b l e  f r o m  o n e  q o a l  l i c e  t o  t h e  s e c o c d  

k l u e  l i n e ,  a  d i s t a n c e  cf a p p r o x i m a t e l y  120 f ee t  o n  a 

req u la ' i on -marked  i ce  r i n k ,  S t i c k h a n d l i n g  o r  puck  c a r r y  tests, 

o n  t h e  o t h e r  h a n d ,  u s u a l l y  i n v o l v e d  t h e  c o r s z r u c t i o n  o f  a c o u r s e  

o n  t h e  i c e  a s  well a s  i n s t r u c t i o n  a n d  p r a c t i c e  i n  p e r f o r n i n q  t h e  

t e s t  k e f o r e  r e l i a b l e  s c o r e s  c o u l d  h e  o b t a i n e d .  

Summary 

The  l a s i c  t e r m i n c l o q y  i n v o l v e d  i n  a d i s c u s s i o n  o f  s k i l l s  

was p r e s e n t e d .  Hockey s k i l l s  were n o t e d  a s  were a number  o f  

s t u d i e s  of h o c k e y  s k i l l s  t h a t  were r e p o r t e d  i n  t h e  l i t e r a t u r e ,  

An e x a m i n a t i o n  o f  a v a i l a b l e  e v i d e n c e  r e l a t i n q  m e a s u r e s  o f  h c c k e y  

s k i l l s  to p e r c e i v e d  o v e r a l l  h o c k e y  a b i l i t y  r e s u l t e d  i n  s cme  

s u ~ ~ o r t  f o r  c e r t a i n  m e a s u r e s ,  p a r t i c u l a r l y  t h o s e  o f  s k a t i n q  a n d  

s t i c k h a n d l i n q .  The M e r r i f i e l d  a n d  W a l f o r d  ( 1 9 6 3 )  f o r w a r d  s k a t i n q  

s p e e d  m e a s u r e  was t h o u q h i  t o  b e  a t t r a c t i v e  f o r  u s e  i n  t h e  f i e l d  

b e c a u s e  o f  i t s  Ease o f  a d m i n i s t r a t i o n  a n d  i t s  r e p o r t e d  

r e l a t i o n s h i p  w i t h  c o a c h e s '  r a t i n q s  o f  o v e r a l l  h o c k e y  a b i l i t y .  



Int reduction 

D e f i n i s i c n s  o f  some of r h e  b a s i c  terns r e l e v a n t  t o  t h e  

i n c l u s i o n  o f  " ~ s y c h o l o q i c a l  v a r i a b l e s N  i n  t h e  p r e s e n t  s t u d y  were 

p r e s e n t e d  i n  t h i s  s e c t i o n .  

The e x p l a n a t i o n  o f  b e h a v i o u r  h a d  l o n q   bee^ ? h e  c h a l l e n q e  o f  

p s y c h o l o q i s t s  a n d  o t h e r s .  B e h a v i o u r ,  a s  d e f i n e d  by A l d e r p a n  

( l S i 4 ) ,  was  I t t h e  t o t a l  a q q r e q a t e  o f  human r e s p o n s e s  t h a t  t h e  

p e r s o n  makes  t o  k o t h  i n t e r n a l  a n d  e x t e r n a l  s t i m u l i I 1  (p .  1) ; t o  

u a d e r s t a n d  b e h a v i o u r ,  e v e r y t h i n q  a p e r s o n  I t d o e s ,  thinks, a n d  

f e e l s  s h o u l d  b e  examinedI1  (p.  1 ) .  I n  a  s e a r c h  f o r  t h e  

u n d e r s t a n d i n q  o f  b e h a v i o u r ,  much atren ' i .cn h a s  b e e n  q i v e n  t o  t h e  

c c n c e p t s  o f  p e r z o n a l i t y  a n d  m o t i v a t i o n ,  

P e r s o n a l i t y  h a d  been d e f i n e d  i n  v a r i o u s  ways. L a w t h e r  

( l 9 7 2 ) ,  f c r  i n s t a n c e ,  s t a L e d  = h a t  l l P e r s o n a l i t y  i s  a term u s e d  t o  

c h a r a c t e r i z e  t h e  i n d i v i d u a l  t h a t  e m e r q e s  a s  t h e  newborn  c h i l d  

q r o w s ,  m a t u r e s ,  a n d  r e a c r s  t o  t h e  thousands c f  e n v i r o n m e n t a l  

s t i n u i i  w h i c h  z u r r o u n d  h imn ( p ,  8 7 ) ,  A l l p o r t  ( 1 9 3 7 )  d e f i n e d  

p e r s o n a l i t y  a s  " t h e  d y n a m i c  o r q a n i z a t i o n  w i t h i n  t h e  i n d i v i d u a l  

of those ~ s y c h o p h y s i c a l  s y s t e m s  t h a t  d e t e r m i n e  h i s  u n i q u e  

a d j u s t m e n t s  t o  h i s  e n v i ~ o n r n e n t ~ ~  (p.  4 8 )  . Alde rman  ( 1 3 7 4 )  s t a t e d  

t h a t  p e r s c n a l i t y  r e ~ r e s e n ' e d  t h e  

I f t o t a l  p s y c h o l o g i c a l  s t r u c t u r e  of t h e  i n d i v i d u a l ,  T h e  
p e r s o n a l i t y  o f  a  p e r s o n  i s  a n  i n t e q r a t i o n  o r  m e r q i n q  o f  



a l l  t h e  p a r t s  o f  o n e ' s  p s y c h o i o q i c a l  l i f e  - t h e  way cne 
t h i n k s ,  feels ,  a c t s  a n d  b e h a v e s .  It i s  t h i s  c o m b i ~ a t i o n  
t h a t  c h a r a c t e r i z e s  o r  d i s t i n q u i s h e s  a F e r s c n  f r o m  o t h e r  
p e o p l e  a n d  t h a t  z e ~ ~ e s e n t s  t h e  more  p e r m a n e n t  o r  
e n d u r i n q  aspects  o f  o n e ' s  b e h a v i o r a l  p a t t e r n s "  ( p .  1C9)  . 

I n  s h o r t ,  p e r s o n a i i t y  referred t o  the p s y c h o l o g i c a l  u n i q u e c e s s  

o f  i n d i v i d u a l s .  

I n  a t t e m p t i n g  t o  F r o v i d e  a c o n c e p t u a l  f r a m e w o r k  f o r  t h e  

d i s c u s s i o n  o f  p e r s o n a l i t y ,  i n v e s t i q a t i o n s  h a v e  v a r i e d  f rcm 

S h e l d o n ' s  ( 1 3 4 2 )  e x p l a n a t i o n  o f  b e h a v i o u r  a s  d e p e n d e n t  o n  b o d y  

t y p e  t o  a more  r e c e n t  e n p h a s i s  o n  p e r s o n a l i t y  " x r a i t s "  ( C a z t e l l ,  

1 3 6 6 ) .  T r a i t s  were "a q e n e r a l i z e d  a n d  d e p e n d a b l e  way o f  

t h i n k i n q ,  f e e l i c q ,  a n d  o t h e r w i s e  r e a c t i n q t t  ( S a r t a i n ,  N o r t h ,  

S ~ r a n q e  a n d  Chapman, 1 9 6 7 ,  p. 35 ) .  T ra i t s  were t o  h a v e  v a r i e d :  

t h e y  n i q h t  h a v e  b e e n  commcn t o  e v e r y o n e  o r  u n i q u e  t o  

i n d i v i d u a l s ,  o r  d e t e r m i n e d  p r i m a r i i y  t h r o u g h  t h e  i n f l u e r c e s  o f  

h e r e d i t y  o r  e n v i r o n m e n t .  I n d i v i d u a l s  v a r i e d  i n  t h e  a m o u n t  o f  a 

t r a i t  t h e y  p c e s e s s e d  ( A l d e r m a n ,  1374) . E x a m p l e s  o f  t r a i t s  were 

e x t r a v e r s i o n ,  o p t i m i s m ,  a q q r e s s i v e n e s s ,  s u b m i s s i v e n e s s  a ~ d  

f c r t n r i q h t t e s s .  

W h e r e a s  t h e  s t u d y  o f  p e r s o n a l i t y  i r v o l v e d  a t t e m p t s  a t  

p r o v i d i n g  d e s c r i p t i c n s  o f  i n d i v i d u a l s  i n  T e r m s  of t r a i t s  o r  

c t h e r  c o n c e p t s ,  m o t i v a t i o n  t e n d e d  t o  f o c u s  cn _why p e o p l e  b e h a v e d  

t h e  way t h e y  d i d .  M o t i v a t i o n  was 

I t c o n c e r n e d  w i t h  t h e  a n a l y s i s  o f  t h o s e  f a c t o r s  wh ich  
i n i t i a t e  i n d i v i d u a l  a c t i o n  a n d  t h e n  d i r e c t  i t  t o w a r d  a 

. p a r t i c u l a r  e n d  o r  q c a l .  I t s  s c o p e  i s  t h e  e x p l a a a t i o n  a n d  
a n a l y s i s  o f  why c e r t a i n  b e h a v i o r  i s  i n i t i a l l y  s e i e c t e d  
by  the person, why it v a r i e s  i n  i n t e n s i t y ,  a n d  why i t  



persists" ( A l d e r m a n ,  1974,  p. 185) . 
Mussen  a n d  R o s e ~ z w e i q  ( 1 3 7 3 )  d e f i n e d  m o t i v a t i o n  a s  a I ' q e n e r i c  

t e r m  r e f e r r i n q  t o  a c t i v a t i n q  s t a t e s  o f  t h e  i n d i v i d u a l  d i r e c t i n q  

h i s  b e h a v i c u r  r c w a r d  t h e  f u l f i l l m e n t  o f  s p e c i f i c  n e e d s l l  ( p ,  

x v i i i ) .  T h e o r i e s  of m o t i v a t i o n  h a v e  i n v o l v e d  e x p l a n a t i o n s  o f  

s u c h  a c t i v a t i c n  o r  i n i t i a t i o n  o f  b e h a v i o u r  by   he use o f ,  f o r  

e x a a p i e ,  p h y s i c l o g i c a l  d r i v e s  ( h u n q e r ,  t h i r s t ,  s e x ,  m a t e r n a l  

d r i v e )  c r  s o c i a l  o r  l e a r n e d  m o t i v e s  ( a n x i e t y ,  a p p r o v a l ,  

a c h i e v e m e n t ,  a q q r e s s i o n )  . I n  s + r e s s i n g  t h e  a t t e n t i o n  t h i s  a rea  

h a s  r e c e i v e d ,  Alderman (1374)  n o t e d  t h a t  o n e - t h i r d  of 

p s y c h o l o q i c a l  l i t e r a t u r e  was r e l a t e d  t o  m o t i v a t i o n .  

A l t h o u q h  t h i s  r e v i e w  was r e c e s s a r i i y  l i m i t e d ,  t h e  a d d i t i o g  

o f  two  f u r t h e r  p o i n t s  seemed j u s t i f i e d ,  Cne i n v o l v e d  

c i a r i f i c a t i o n  ci w h a t  o h o u i d  b e  i n c l u d e d  u n d e r  d i s c u s s i o n s  o f  

p e r s o n a l i t y  o r  m o t i v a t i o n .  A q g r e s s i o n ,  f o r  e x a m p l e ,  was ref e r r e d  

t o  a s  both a p e r s o n a l i t y  t r a i t  a n d  a s  a l e a r n e d  m o t i v e .  A s  

m e n t i o n e d  a b o v e ,  p e r s o n a l i t y  m i q h t  h a v e  i n v o l v e d  a d e s c r i p t i o n  

o f  a n  i n d i v i d u a l ' s  u n i q u e n e s s  i n  terms of t h e  d e q r e e  t o  w h i c h  

h e / s h e  p o s s e s s e d  c e r t a i n  t r a i t s .  T h u s ,  i t  m i g h t  h a v e  b e e n  s a i d  

t h a t  s o m e c n e  was a q g r e e s i v e  o r  e v e n  v e r y  a g q r e s s i v e ;  i t  s h o u l d  

h a v e  k e e n  n o z e d ,  h o w e v e r ,  t h a t  t h i s  was a d e s c r i p t i o n  o f  r h e  

i n d i v i d u a l ' s  b e h a v i o u r  a n d  n o t  a n  e x p l a n a t i o n  o f  why t h e  

a q q r e s s i v e  t r a i t  o r  b e h a v i o u r  was d i s p l a y e d .  T h e  u s e  of 

a q q r e s s i o n  a s  a  c o n s t r u c t  i n  m o t i v a t i o n  a t t e m p t e d  t o  e x p l a i a  t h e  

h e h a v i o u r ,  Whezeas  some i n v e s t i q a t o r s  ( L o r e n z ,  1 9 6 6 )  s t a t e d  t h a t  



a q q r e s s i o n  was a n  i n n a t e  u r q e ,  o t h e r s  ( L e v i n  a n d  F l e i s c h m a n n ,  

1568)  b e l i e v e d  t h a t  l e a r n i n q  i n f l u e n c e d  t h e  d i s p l a y  of 

a q g r e s s i o n .  T h u s  i n  t h e  c a s e  o f  a q q r e s s i o n ,  t h e  e x p l a n a t i o n  o f  a  

p a r 5 i c u l a r  p e r s o n a l i t y  t r a i ?  was a t t e m p t e d  b y  e v o k i n q  t h e  

c o n c e p t  o f  a n  i n c a t e  o r  l e a r n e d  m o t i v e ;  b o t h  t h e  t r a i t  a n d  

m o t i v e  were c a l l e d  a q g r ~ s s i o n .  

The  s e c c l i d  p o i n t  c o n c e r n e d  A l d e r m a n ' s  ( 1 9 7 4 )  c a u t i o n  t h a t  

"we m u s t  n o t  make t h e  m i s t a k e  i n  p h y s i c a l  e d u c a t i o n  a n d  
s ~ o r t  c f  a s s u m i n g  t h a t  p e o p l e  p a r t i c i p a t e  s o l e l y  b e c a u s e  
o f  some unknown u n c c n s c i o u s ,  i ~ s t i n c t u a l  n e e d .  R a t h e r ,  
i t  is i m ~ o r t a n t  f o r  o n e  ta r e a l i z e  ; h a t  t h e  c o n s c i o u s  
d e l i b e r a t i o n ,  o r  f r e e  w i l l  o f  t h e  p e r s o n  r e i n f o r c e d  o r  
i n i t i a t e d  by  some  q e n e r a i ,  s e c o n d a r y  d r i v e  i s   roba ably 
c l o s e r  t o  t h e  a n s w e r ,  M o t i v a t i o n  t h u s  b e c o m e s  a  
c o m b i n a t i o n  o f  b o t h  c o n s c i o u s  a n d  u n c c n s c i o u s  i n s t i n c t s ,  
n e e d s ,  a n d  d r i v e s  .... P e o p l e  c h o o s e  t o  do c e r t a i n  
t h i n q s  a n d  do  t h e m  f o r  a  m u l t i t u d e  o f  s i m u l t a n e o u s l y  
c o n f l i c t i n q  a n d  c o n q r u e n t  r e a s o n s f f  (p.  20 I ) ,  

In s h o r t ,  t h i s  b r i e f  r e v i e w  p r o v i d e d  some S e f i n i t i o ~ s  sf 

terms u s e d  i z  t h e  d i s c u s s i o n  o f  p e r s o n a l i t y  a n d  m o t i v a t i o n .  

T h e s e  t w o  terms were i n v o l v e d  i n  t h e  d e s c r i p ' i o n  a n d  e x p l a n a t i o n  

o f  human b e h a v i o u r ,  w h e t h e r  w i t h i n  o r  w i t h o u t  t h e  c o n f i n e s  o f  

s p o r t  a n d  p h y s i c a l  a c t i v i t y .  

P s y c h o l o q i c a l  v a r i a b l e s  a n d  s p o r t s  

A t h l e t e s  were h a r d l y  e x e m p t  from e f f o r t ?  to s t u d y  

p e r s o n a l i t y  a n d  m o t i v a t i o n .  F u r t h e x m o r e ,  a c c o r d i n q '  t o  K i x q  a n d  

C h i  ( l 9 7 4 ) ,  t h e  study of p e r s o n a l i t y  i n  a t h l e t i c s  was a t t r a c t i v e  

i n  t h a t  f l a t h l e t i c  s t r u c t u r e  .. . i s  much l e s s  a m b i q u o u s  t h a n  zhat 

o f  p o l i t i c s  c r  r e l i g i o n  a n d  i s  n o t  b e s e t  w i t h  t h e  c o m p l e x i t i e s  



c f  r u m e r o u s  c o n f c u n d i n q  v a r i a b l e s  a s  i n  o c c u p a t i o n a l  

s t ~ u c t u r e s ~ ~  . ( p .  180) . Numerous s t u d i e s  h a v e  f o c u s e d  o n  r h e  

p e r ~ o n a l i z y  c h a r a c t e r i s ' i c s  o f  a t h l e t e s  v e r s u s  n o n - a t h l e t e s ,  

e l i t e  a t h l e t e s  v e r s u s  t h e  less e l i t e ,  a n d  a t h i e r e s  i n  oce s p o r t  

v e r n u s  t h o s e  i n  a r i o t h e r .  F o r  e x a m p l e ,  d i f f e r e n c e s  were f c u n d  

b e t  keen  e l i t e  a n d  2 0 3 - e l i t e  male q c l f e r s  ( H e i n r i c h n ,  1375), 

b e t k e e n  s u ~ e r i c r  a n d  a v e r a g e  male mar t i a l  a r t i s t s  ( D u t h i e ,  

IS7 €)  , b e t w e e n  d i f f e r e a t  c o m p e t i t i v e  l e v e l s  i n  f o o t b a l l  ( S x r a u l ;  

a n d  D a v i s ,  1 9 7 1 ) ,  b e t w e e n  female a t h l e t e s  a n d  n o n - a t h l e t e s  

(Jocee, 1 9 7 4 ) ,  among f e m a l e  a t h l e t e s  i n  d i f f e r e n t  s p o r t s  

( O ' C o m o r  a n d  kebb, 1977 ) ,  a n d  b e t w e e n  male r u n n e r s  a n d  j o q q e r s  

a n d  t h e  q e n e r a l  p o p u l a t i o n  ( H a r t i n q  a n d  F a r q e ,  1 3 7 7 ) .  In a 

r e v i e w  o f  r e s e a r c h  o f  t h e  male a t h l e t e ' s  p e r s o n a l i t y ,  C o o p e r  

( 1 3 E 3 )  s u q q e s t e d  t h a t  e v i d e n c e  s h o w e d  m a l e  a t h l e t e s  t o  be m o r e  

c u t q o i n q  a n d  s o c i a l l y  c c n f i d e n t ,  more  s o c i a l l y  a q q r e s s i v e ,  

h i g h e r  i n  s o c i a l  a d j u s t m e n t ,  p r e s t i q e ,  s o c i a l  s t a t u s  a n d  

s e l f - c o n f i d e n c e ,  s t r o n  q e r  c o m p e t i t o r s ,  l ess  a n x i o u s ,  m o r e  

e m c t i o n a l l y  s t a b l e ,  l e ss  c o m p u l s i v e ,  a n d  t o  h a v e  qreater 

t o l e r a n c e  f o r  p h y s i c a l  g a i n  t h a n  n o n - a t h l e t e s ,  

Some c t h e r  r e v i e w s ,  h o w e v e r ,  d i d  n o t  g i v e  t h e  i m p r e s s i o n  o f  

l l c o n s i s t e n c y l l  w h i c h  C o c p e r  ( 1 9 6 3 )  a p p a r e n t l y  g a i n e d  f r o m  h i s  

l i t e r a 5 u r e  r e v i e w ,  I i u s h a l l  ( 1  968)  l l p r o p o s e d  t h a t  p e r s o n a l i t y  i s  

cot  a s i q n i f i c a x t  f a c t c r  i n  s p o r t  p e r f o r m a n c e u  (p .  1 6 4 )  a n d  

Alde rman  ( 1  9 7 4 )  c o n c l u d e d  t h a t  I l i t t l e  s u c c e s s  . . , h a s  b e e n  

a r t a a i n e d  i n  i d e n t i f  y i n q  a n  l a t h l e t i c l  t y p e  o f  p e r s o n a i i t y l r  (p .  



1 5 0 ) .  R e a s o r s  f o r  t h ~  l a c k  o f  a q r e e m e n t  amona i n v e s t i q a t c r s  

i n c l u d e d  t h e  f o l l o w i n q :  s a m p l e  s i z e s  h a d  t e n d e d  t o  b e  s m a l l  a n d ,  

t h e r e f o r e ,  f i n d i n g s  l a c k e d  q e n e r a l i z a b i l i t y  ( R u s h a l l ,  1 9 6 8 )  ; 

i d e n t i f i c a t i o r ~  of p e r s o n a l i t y  t r a i t s  was a  f u n c t i o n  of t h e  t e s t s  

e m p l o y e d  ( i . e . ,  a  t r a i t  was i d e n t i f i e d  o n l y  i f  t h e  t e s t  

p u r ~ o r t e d  t o  m e a s u r e  i t )  ( A l d e r m a n ,  1974)  ; t r a i t s  w i t h  s im i l a r  

l a b e l s  b u t  f r o m  d i f f e r e n t  rests m i q h t  h a v e  b e e n  m e a s u r i n q  

d i s s i m i l a r  b e h a v i o u r s  ( n c n s - l a n d a r d i z a t i o n )  ( C o o p e r ,  1969)  ; 

d e f  i n i t i c n s  c f  wha t  c o r s ~ i t u t e d  a n  a t h l e t e  h a v e  v a r i e d  ( T a w t h e i ,  

1 9 7 2 )  ; d i f f e r e n c e s  b e t w e e n  a t h l e t e s  a n d  n c n - a t h l e t e s  h a v e  

d i s a p p e a r e d  when m a z c h i n q  f o r  m o t o r  a b i l i t y  o c c u r r e d  ( M e r r i m a n ,  

l96C). 

S t r a u k  a n d  D a v i s  ( 1 9 7 1 )  were a l s o  c r i t i c a l  o f  a v a i l a b l e  

i n s t r u m e n t s  • ’o f  m e a s u r i n q  p e r s o n a l i t y  f a c t o r s  i n  a r h i e r e s .  They 

ccmmented  t h a t  f a u l t y  r e s e a r c h  d e s i g a ,  m i s i n t e r p r e t a r i o n  o f  

r e s u l t s ,  a n 6  a d e a r t h  o f  v a l i d ,  r e l i a b l e  a n d  o b j e c t i v e  

i n s t r u m e n t s  n e q a t i v e l y  a f f e c t e d  p e r s o n a l i t y  r e s e a r c h ,  S h o w i n q  

some o p x i m i s m ,  h o w e v e r ,  t h e y  a n t i c i p a t e d  t h a t  t h e s e  p r o b l e m s  i n  

p e r s o n a l i t y  a s s e s s m e n z  , p a r t i c u l a r l y  with r e s p e c t  t o  t h e  

a s s e s s m e n t  0 2  a t h l e t e s ,  would b e  a l l e v i a t e d  a s  r e s e a r c h  

c o n t i n u e d  i n  t h i s  r e l a t i v e l y  new f i e l d .  

R u s h a l l  ( 1  978) was s p e c i f i c a l l y  c r i t i c a l  o f  t h e  t r a i t  

t h e o r y  or t h e  u s e  o f  r a k h e r  q e n e r a l  t r a i t s  i n  e x p i a i n i n q  

b e h a v i o u r  a n d  saw more  ~ r o r n i s e  i n  t h e  d e v e 2 o p m e n t  o f  

l l e n v i r o n m e n t a i  s p e c i f i c  b e h a v i o r  i ~ v e ~ i o r i e s ~ ~ .  H e  d e s c r i b e d  t h e  



t a s k  a s  b e i n q  o n e  o f  d i s c o v e r i n a  t h e  I 1 r e s p o n s e s  af  which a n  

i n d i v i d u a l  i s  o r  i s  n o t  c a p a b l e  i n  c e r 5 a i n  s t i m u l u s  s i t u a t i o n s .  

T h i s  i n t e r p r e t a t i o n  i m p l i e s  p r e d i c t i o n  t h r o u g h  t h e  d e f i n i t i o n  o f  

s p e c i f i c  e n v i r o n m e n t a l  c i r c u m s t a n c e s  t h a t  a r e  n e c e s s a r y  f o r  a 

c e r t a i n  b e h a v i o u r  tc occuru ( R u s h a l l ,  1 9 7 8 ,  p. 3 3 ) .  He r e p o r t e d  

( B u s h a l l  a c d  F c x ,  1 3 8 0 )  t h e  c o r , s t r u c t i o n  o f  llAn 

A p ~ r o a c h - a v o i d a n c e  M o t i v a t i o r x  S c a l e  f o r  S ~ o r t s ~ ~  a n d  s u q q e s t e d  

t h a t  s im i l a r  scales c o u l d  b e  d e v e l o p e d  f o r  a v a r i e t y  of n p o r t s ,  

S u p p o r t  f o r  t h e  u s e  o f  i n s t r u m e n t s  s p e c i f i c  t o  p a r t i c u l a r  

s i t u a t i o n s  a l s o  came f r o m  M a r t e n s  a n d  Simon ( 1 9 7 7 )  a n d  Ostrcw 

( l S 7 i ' ) ,  amcng c t h e r a .  

Morqan (1980)  c o n t e n d e d  t h a t  t r a i t  t h e o r y  h a d  u n d e r q o ~ e  

p e r i o d s  o f  q e n e r a l  s u p p o r t  a n d  o f  criticism f o r  many y e a r s  bu: 

b e i i e v e d  t h a t ,  d e s p i t e  m e t h o d o i o q i c a i  a n d  c o n c e p t u a l  p r o k l e m s  i n  

e m ~ l o y i n q  " ' ra i t  t h e o r y n ,  t h e  z h e o r y  s h o u l d  n o t  h a v e  been 

a b a n d o n e d .  Morqan ( 1 9 8 0 1 ,  i n  h i s  r e v i e w  o f  t h e  "C,rait p s y c h o l o q y  

c o n t r o v e ~ s y ~ ~ ,  s t a t e d  t h a t  

"It i s  p r o h a b l y  time t o  d i s c o n t i n u e  t h e  a r g u m e n t  a b o u t  
+ h e  v a l u e  c f  t r a i t  t h e o r y  i r ,  p r e d i c t i n g  b e h a v i c r .  T r a i t  
t h e o r y  i s  c l e a r l y  o f  l i m i t e d  v a l u e  w h e r e  o c e  i s  
i n t e r e s  z e d  i n  t h e  d e s c r i p t i o n ,  e x p l a n a t i o n ,  a n d  
p r e d i c t i o n  of b e h a v i o r .  I f  c o n t i n u e d  G r o q r e s s  i s  t o  k e  
made i c  s p o r t  p s y c h o l o q y ,  h o w e v e r ,  i t  w i i l  b e  n e c e s s a r y  
t o  e m p l o y  o t h e r  m o d e l s  t h a t  may o r  may n o t  r e l y  o n  b r o a d  
t r a i t s .  Any d e p e n d e n t  v a r i a b l e  ' h a t  a c c o u n t s  f o r  20-45% 
o f  t h e  v a r i a n c e  s h o u l d  t h e o r e t i c a l l y  b e  u s e f u l  i n  
p r e d i c t i n g  k e h a v i o r  i f  u t i i i z e d  i n  c o n c e r t  w i t h  o t h e r  
d e p e n d e n t  m e a s u r e s "  (p.  23 ) .  



MorqaE ( 1  980)  r e v i e w e d  a c o n s i d e r a b l e  n u m b e r  o f  s t u d i e s  a n d  

c o n c l u d e d  t h a t ,  i n  f a c t ,  t l v a r i o u s  p e r s o n a l i t y  ' ra i ts  h a v e  

c a n s i s t e n t l y  b e e n  o k s e r v e d  t o  a c c o u n t  f o r  20% t o  45% o f  t h e  

v a r i a n c e  ir. s p c r t  p e r f o r m a n c e I 1  (p .  2 3 ) ,  He a d d e d  t h a t  t h e  u s e  o f  

p s y c h o l o q i c a l  v a r i a b l e z  i n  c o n c e r t  w i t h  p h y s i o l o q i c a l  f a c t o r s  

wou ld  h a v e  a c c o u n t e d  •’0: more  o f  t h e  v a r i a n c e  i n  b e h a v i o u r ,  

The s t u d y  cf m o t i v a t i o n  i n  s p o r t  h a s ,  n o t  s u r p r i s i n q l y ,  

i n c l u d e d  d i s c u s s i o c s  o f  m o t i v a t i o n a l  c o n c e p t s  f o u n d  i n  a t t e m p t e d  

e x p l a n a t i c r s  o f  b e h a v i o u r  i n  a l l  s e 5 t i n q s .  A lde rman  ( 1 3 7 4 ) ,  f o r  

i s s t a n c e ,  r e v i e w e d  m o t i v a t i o r a l  t h e o r i e s  i n v o l v i n q  c o n c e p t s  s u c h  

a s  i n s t i n c t ,  d r i v e ,  s e e d s  a n d  i n c e n t i v e  a n d  d i s c u s s e d  t h e i r  

r e l e v a n c e  t c s p o r t ,  H e  t h e n  s p e c i f i c a l l y  f o c u s e d  o n  a c h i e v e m e n t ,  

a q q r e s s i o n  a n d  a f f i l i a t i o n  a s  p r o m i n e n t  m o t i v e s  i n  s p o r t  o r ,  

more s p e c i f l c a i l y ,  "qeneraL m o t i v e - i n c e n t i v e  s y s t e m s  w h i c h ,  

t h o u q h  r o o t e d  i n  t r a d i t i c n a l  o r  h i s t o r i c a i  i n s t i n c t u a l  p a t t e r n s ,  

a re  b o t h  i n d i v i d u a l l y  a n d  c u l t u r a l l y  d e t e r m i n e d t t  ( p ,  2 0 2 ) .  

A lde rman  ( 1 9 7 4 )  r e i z e r a t e d  t h a t  u n d e r l y i l i q  b e h a v i o u r  was most 

l i k e l y  a c o m p l e x  of forces,  b o t h  i n n a t e  a n d  l e a r n e d ,  c o n s c i o u s  

a n d  u n c o n s c i o u s .  

L a w t h e r l s  ( 1  972) r e v i e w  o f  m o t i v a t i o n  i n  s p o r t s  i n c l u d e d  

r e f e r e n c e  t o  p l e a s u r e  ( F l a y  f o r  t h e  joy a f  l i v i n q ) ,  a c h i e v e m e n t  

( e x c e l l i n g  a t  a  t a s k )  , p s y c h o l o q i c a l  a s p e c t s  ( e x p r e s s i n q  

a q q r e s s i o n )  , ar.d r e w a r d s  ( i n t r i n s i c  o r  e x t r i n s i c )  , E p u r a n  a n d  

Hpr q h i d a n  ( 1  368)  c o n c l u d e d  t h a t  t h e r e  were t h r e e  c a t e q o r i e s  o f  

m o t i v a t i o n a l  f a c t o r s  i n  s p o r t :  



I ,  movement n e e d ,  s i m i l a r  t o  L a w t h e r l s  ( 1 9 7 2 )  s t a t e m e n t  t h a t  

man h a d  a n  i n n a t e  ~ e e d  LO move; 

2. n e e d  f o r  s e l f - a s s e r t i o n ,  i . e , ,  t h e  d r i v e  t o w a r d s  i m p r o v e m e n t  

a n d  f l a t  t h e  same time t o w a r d s  e x p o s i n g  o n e ' s  self t o  o c e s e l f  

a n d  t o  o t h e r s I 1  ( p a  144)  , a n d ;  

3 ,  m o t o r  h a k i t s ,  i . e .  , h a b i t s  o f  some s t r e n q t h  w h i c h ,  t h r o u q h  

p r a c t i c e ,  h a v e  beccme   art o f  s o m e o n e l s  way o f  l i f e ,  

B u t t  ( 1 9 7 6 )  p r o p o s e d  a f o u r - l e v e l l e d  model  o f  s p o r t s  

m o t i v a t i o n ,  t h e  l e v e l s  r e f l e c t i n q  b i o l o q i c a l ,  p s y c h o l o q i c a l  a n d  

s o c i a l  i n f l u e n c e s  a n d  t h o s e  f r o m  s e c o n d a r y  o r  l e a r n e d  

r e i n f o r c e m e n t z .  B u t t  h y p o t h e s i z e d  t h a t  a b i o l o g i c a l  o r  l i f e  

force  e n e r q i z e d  s p o r t s  b e h a v i o u r  w h i c h  was s h a p e d  by v a r i o u s  

r e i n f o r c e m e n t  c c n t i n g e c c i e s ,  On a p s y c h o l o g i c a i  l e v e l ,  t h e  t h r e e  

nost important s t y l e s  of  s p o r t s  m o t i v a t i o n  were a q q r e s s i c n . ,  

c o n f l i c t  a n d  c o m p e t e n c e ,  S o c i a l  m o t i v a t i o n  i n v o l v e d  t w o  

c o n s t r u c t s ,  c o m p e t i t i o n  a n d  c o o p e r a t i o n ,  B u t t  ( 1 9 7 6 )  s u q q e s t e d  

t h a t  i n t e r a c t i c n  o c c u r r e d  a s  f o l l o w s :  

l l A q q r e s s i v e  m o t i v a t i o n  a n d  n e u r o t i c  c o n f l i c t  are m o s t  
l i k e l y  t o  l e a d  t o  c o m p e t i t i v e  s o c i a l  m o t i v a t i o n  a n d ,  t o  
a l e s s e r  e x t e n t ,  t c  c o o p e r a t i o n ,  C o m ~ e t e n c e  m o t i v a t i o n  
i s  m o s t  l i k e l y  t o  l e a d  t o  c o o p e r a r i v e  s o c i a l  m o t i v a t i o n .  
B0t.h t h e  c c m p e t i t i v e l y  a n d  c o o p e r a t i v e l y  m o t i v a t e d  w i l i  
b e  a f f e c t e d  by t h e  r e i n f o r c e m e n t s  o f  s p o r t .  The  e x t e r n a l  
r e w a r d s  w i l l  u s u a l l y  b e  m o s t  i m p o r t a n t  t o  t h e  
c o m p e t i t o r ,  h o w e v e r ,  a n d  t h e  i n t e r n a l  rewards t o  t h e  
c c o p e ~ a t c r ~ ~  ( p a  2) . 

S t u d i e s  o f  p a r t i c i p a n t s  i n  s p o r t  a n d  m o t i v a t i c n  h a v e  

i n . c l u d e d  many o f  t h e  c c n c e p t s  m e n t i o n e d  a b o v e ,  J o n e s  ( 1  9 7 4 ) ,  f o r  

e x a m p l e ,  f o u n d  t h a t  female a t h i e t e s  s c o r e d  more h i q h l y  o r  a 



m e a s u r e  o f  a q q r e s s i c n  t h a n  d i d  n o n - a t h l e t e s .  C o o p e r  ( 1  9 6  S) 

r e p o r t e d  t h a t  a t h i e x e s  showed  a qreater m o t i v a t i o n  t o  a c h i e v e  

t h a n  d i d  n c n - a t h l e t e s .  F c d e r o  (1976 )  , h o w e v e r ,  u s e d  t w o  a e a s u r e s  

o f  a c h i e v e m e n t  m o t i v a t i c n  w i t h  60  m a l e  a n d  60 f e m a l e  q y m n a s t s  

b u t  f o u n d  n o  s i q n i f i c a n t  r e l a t i o n s h i p s  b e i w e e n  s c o r e s  o n  t h e s e  

m e a s u r e s  a n d  s k i l l  i n  g y m n a s t i c s ,  C o h e s i v e n e s s ,  p e r h a p s  a n  

i n d i c a t o r  o f  m a n l s  n e e d  t o  a z f i l i a t e ,  was shown t o  be positively 

r e l a t e d  t o  a t e a i n ' s  p e r f o r m a n c e  ( B i r d ,  1977; N i x o n ,  1 9 7 7 ;  

One c o n c e p t  t h a t  r e c e i v e d  c o n s i d e r a b l e  a t t e n t i o n ,  S c t h  

w i t k i r  a n d  w i t h c u t  s p o r t s  s i t u a t i o n s ,  was a q q r e s s i o n .  D e k a t e  on 

t h i s  c o n c e p t  was m a n y - f a c e t e d :  much i n t e r e s t  was shown i n  t h e  

e f f e c t s  o n  t h e  v i e w e r  c f  w a t c h i n q  a q q r e s s i v e  b e h a v i o u r  ( P u i e o ,  

1378;  H u r t z e l ,  1977) ;  n u m e r o u s  i n v e s t i q a t o ~ s  iFoss  a n d  F c u t s ,  

1977; P a t t e r s o n ,  1974)  h a v e  c i t e d  e v i d e n c e  t h a t  mozt  

c o n v e n i e n t l y  p l a c e d  a g g r e s s i o n  i n  e i t h e r  i ~ s t i n c t u a l  o r  s o c i a l  

l e a r n i n g  t h e o r i e s ,  a n d ;  o t h e r s  h a v e  e x a m i n e d  t h e  r e l a t i o r s h i p  

b e t  keen  a q q r e s s i o n  a n d  o z h e r  p s y c h o l o g i c a l  (Edmunds,  1 3 7 7 )  o r  

p h y s i o l o q i c a l  ( E h r e n k r a n z ,  B l i s s  a n d  S h e a r d ,  1 3 7 4 )  i n d i c e s ,  

I n t e r e s t  i n  v i e w e r s 1  r e a c t i o n s  t o  a g g r e s s i o n  was p r c b a b l y  

p r ~ c i p i t a t e d  by some r a t h e r  d r a m a t i c  a n e c d o t e s  i n v o l v i n q  

z e l e v i s e d  v i c l e n c e  a n d  s u b s e q u e n t  a q q r e s s i v e  ac;s c o m m i t t e d  by  

v i e w e r s .  I n  c i t i ~ q  s u c h  a n e c d o t e s  a n d  r e v i e w i n q  l i t e r a t u r e  c n  

t h e  t o p i c ,  W u r i z e l  ( 1 9 5 7 )  s t a t e d  t h a t ,  a l t h o u q h  t h e  e v i d e n c e  was 

i n c o n c l u s i v e ,  t h e r e  a p p e a r e d  t o  be a r e l a t i o n s h i p  b e t w e e r  



v i o l e n c e  c n  t e l e v i s i o n  a n d  s u b s e q u e n t  d i s ~ l a y s  o f  a q a r e s s i o r .  

S i n c e  many s ~ o r t s  were s e e n  a s  i n v o i v i n q  a g q r e s s i o n ,  s p e c x a t o r s  

h a v e  b e e n  s t u d i e d  a t  s ~ c r t i n q  e v e n t s ,  S y s l e r  ( 1 3 7 7 ) ,  f o r  

e x a n p l e ,  r e p o r t e d  t h a t ,  a l t h o u q h  u n d e r l y i o q  a q q r e s s i v e  

t e n d e n c i e s  r e l a t e d  t o  o v e r t  d i s p l a y s  o f  N a g q r e s s i o n H  a s  a 

s p e c t a t o r ,  t h e  q r e a t e s t  p r o p o r t i o n  o f  s u c h  a q q r e s s i o l  was 

a c c c u n t e d  f o r  by i n t e r e s t  i n  t h e  s p o r t .  

W h e t h e r  a v i e w e r  o x  s p e c t a t o r  s h o u l d  h a v e  r e a c t e d  t o  

a q q r e s s i o n  w i t h  d i s p i a y s  o f  i n c r e a s e d  o r  d e c r e a s e d  a q q r e s s i o n  

was t h e  f o c u s  cf t h c s e  i n t e r e s t e d  i n  t h e  o r i q i n  o f  a q q r e s s i o n  a s  

a m o t i v a t o r .  Two bas ic  t h e o r i e s  were p r o m i n e n t :  o n e  h e l d  t h a t  

t h e  u r q e  t o  a g q r e s s  was i n n a t e  a n d  r h e  o t h e r  t h a t  a q q r e s s i v e  

k e h a v i o u r  was s h a p e d  t h r o u q h  l e a r n i n q ,  L o r e n z  ( 1 9 6 6 )  was o n e  

p r o ~ o n e n t  o i a q q r e s s i o n  ds b e i n g  i n s t i n c t u a l  e n e r q y ,  He k e l i e v e c i  

t h a t  a q q r e s s i v e  b e h a v i o u z  was o n e  way of  r e l e a s i n q  c o n t a i n e d  

f e e l i n q s  o r  e m o t i o n s ;  t h i s  release o f  e n e r q y  was t e r m e d  

l k a t h a r s i s w  . L o r e n z  t h o u g h t  t h a t  c o m p e t i t i v e  s ~ o r t  m i q h t  h a v e  

been  " c o n c e i v e d  o f  as  a r i t u a l i z e d  f o r m  of i n s t i n c t i v e  

a q q r e s s i s n "  a n d  t f p r o v i d e s  a n  i m p o r t a n t  means  o f  c u r t a i i i n q  

v i c l e n c e  i r ,  s o c i e t y "  ( Z i l l r n a n ,  J o h n s o n  a n d  Day ,  1 9 7 4 ,  p ,  1 3 9 ) .  

T h e  o p p o s i n q  v i e w ,  i . e , ,  t h a t  o f  s o c i a l  l e a r ~ i n q  t h e o r i s t s  

( E e z k o w i t z ,  1970) ,  was t h a t  t h e  t e n d e n c y  t o w a r d  a q q r e s s i v e  

b e h a v i o u r ,  l i k e  a l l  b e b a v i o u r s ,  would  h a v e  beec s t r e n q t h s n e d  i f  

p o . e i t i v e l y  r e i n f o r c e d ,  T h u s ,  f o r  i n s t a n c e ,  o n e  m i q h t  h a v e  

expected a q q r e s s i v e  p l a y  '0 r e a p p e a r  o n  t h e  p l a y i n q  f i e l d  i f  p he 



a q q r e s s o r  were p r a i s e d  f o r  s u c h  b e h a v i o u r ,  S i n c e  t h e s e  

c o n f l i c t i n q  t h e o r i e s  h a v e  p r e d i c t e d  o p p o s i t e  r e a c t i o n s  t c  

i n i t i a l  a q q r e s s i o n ,  many i n v e s t i q a t i o n s  h a v e  f o c u s e d  o n  t e s t i n q  

t h e  t h e o r i e s  e x p e r i m e n t a l l y ,  F i n d i n q s  h a v e  been c i t e d  t o  s u p p o r t  

b o t h  p o s i t i o n s :  P a t t e r s o r ,  ( 1 9 7 4 )  aid S c h n e i d e r  ( 1  973)  , f c r  

e x a m p l e ,  f o u n d  t h a t  a q q r e s s i o n  i n  f o o t b a l l  p l a y e r s  i n c r e a s e d  

r a t h e r  t h a n  d i m i n s h e d  o v e r  t h e  c o u r s e  o f  a  s e a s o n :  o t h e r s  

( C a n a r i s ,  1 9 7 3  ; F o s s  a n d  P o u t s ,  1 9 7 7 )  h a v e  c i t e d  e v i d e n c e  

s u p p o r t i n g  c a t h a r s i s ,  i .e. ,  t h a t  a q q r e s s i o n  r e d u c e d  s u b s e q u e n t  

a q q r e s s i o n .  P e r h a p s  a  b l e n d i n q  o f  t h e  t h e o r i e s  was m o s t  

p a l a t a b l e .  A lde rman  ( 1  9 7 4 ) ,  f o r  e x a m p l e ,  p r o p o s e d  t h a t  

"Each  p e r s o n  i s  b o r n  w i t h  a  c a p a c i t y  a n d  a n e e d  t o  mcve 
a g a i n s t  h i s  e n v i r o n m e n t  - t o  be a g g r e s s i v e .  T h i s  
c a ~ a c i t y  i s  d e v e l o ~ e d  t o  a lesser o r  f u l l e r  d e q r e e  
d u r i n q  the r e m a i n d e r  of his l i f e ,  d e p e n d i n q  l a r q e l y  o n  a 
c o n t i n u a i  series o f  c o m p l e x  i e a r n i n q  e x p e r i e n c e s 1 *  ( p ,  
2 3 1 ) .  

I n d i v i d u a l  d i f f e r e n c e s  m i q h t  h a v e  r e f l e c t e d  a c o m b i n a t i o n  of 

k i o l o g i c a l  a n d  e n v i r o n m e n t a l  d e t e z m i n a n t s ,  D i f f e r e n t  

r e i n f o r c e m e n t  c o n t i n g e n c i e s  wou ld  h a v e  b e e n  reflected i n  t h e  

e x p r e s s i o n  o f  a q q r e s s i o n  a s  a s i t u a t i o l - s p e c i f i c  r e s p o n s e .  " F o r  

e x a m p l e ,  a b o y  who is a g g r e s s i v e  i n  f o o t b a l l  may b e  q u i t e  t i m i d  

i n  t h e  c l a s s r o c m  o r  i n  a  s o c i a l  s i t u a t i o n  w h e r e  h e  f ee l s  ( o r  

kncws)  h i s  l e v e l  o f  c o m p e t e n c e  is i n f e r i o r  t o  t h a t  o f  o t k e r  

~ e o ~ l e ~ ~  ( A l d e r m a n ,  1974,  p .  2 3 9 ) .  

T h e  r e i a t i o n s n i ~  b e t w e e n  a q q r e s s i o n  a n d  p h y s i o l o q i c a l  

v a r i a b l e s ,  e s p e c i a l l y  t e s t o s t e r o n e ,  h a s  b e e n  s t u d i e d ,  R e ~ o r t s  



h a v e  s ta ted  t h a t  i n c r e a s e d  t e s t o s z e r o n e  l e v e l s  were n o t e d  i n  

more  a q q r e s s i v e  male p r i s o n e r s  ( E h r e n k r a n z ,  B l i s s  a n d  S h e a r d ,  

1 3 7 4 )  a n d  m a l e  p a t i e n t s  i n  a i n e n t a l  h e a l t h  f a c i l i t y  ( K e d e n b u r q ,  

1 3 7 7 )  . O t h e r  s ' u d i e s  (Moz'lti, Brown a n d  C o r r i v e a u ,  1377) f a i l e d  

t o  show a n y  r e l a t i o n s h i p  b e t w e e n  a q q r e s s i o n  a a d  t e s t o s t e r o n e  

l e v e l s  i n  1 0 1  h e a l t h y  maie v o l u n t e e r s ,  I n  c a 2 e q o r i z i c q  p r e v i o u s  

r e s e a r c h ,  K e d e n k u r q  ( 1 9 7 7 )  n o t e d  t h a % r e ~ o r t s  o f  

a q q r e s s i o n / t e s t o s t e r c n e  r e l a t i o n s h i p s  o n l y  a p p e a r e d  i n  s t u d i e s  

i n v c l v i 3 q  i n s t i t u t i c n a l i z e d  s u b j e c t s .  K e d e n b u r g  c i t e d  t h e  n e e d  

f o r  f u r t h e r  e x ~ e r l m e n t  a ~ i o n  t o  c l a r i f y  t h e  i s s u e .  

I n  summary ,  t h e  s t u d y  o f  p e r s o n a l i t y  a n d  m o t i v a t i o n  has 

i n c l u d e d  a f o c u s  o n  a t h l e t e s ,  D e s p i t e  e v i d e n c e  f o r  d i f f e r e n c e s  

i n  m e a s u r e s  o f  p s y c h o l o g i c a l  f u n c t i o n i n q  b e t w e e n  e l i t e  a t h l e t e s ,  

a t h l e t e s  a n d  n c n - a t h l e t e s ,  f i n d i n g s  were i n c o n c l u s i v e ;  

m e t h o d o l o q i c a l  a n d  c o n c e p t u a l  ~ r o b l e m s  were a l s o  n o t e d ,  

A q q r e s s i o n  was a r b i t r a r i l y  c h o s e n  a s  a c o n c e p z  f o r  f u r t h e r  

d i s c u s s i o n .  Debate h a s  c o n t i n u e d  o v e r  t h e  c o n c e p t u a l  

u n d e r p i n n i n q s  o f  a q q r e s s i o n ;  e v i d e n c e  f o r  e a c h  o p p o s i n q  

v i e w p o i n t  was e q u i v o c a l .  I n t e r a c t i o n s  w i t h  o t h e r  c c n c e p t s  m i q h t  

h a v e  c l o u d e d  f i n d i n q s  t o  d a t e :  c o n s i d e r a t i o n  o f ,  f o r  e x a m p l e ,  

s e l f - e s t e e m  (Vafi G o r d e r ,  1975)  , team v e r s u s  i n d i v i d u a l  s r o r t s  

( M a r t i n ,  1 9 7 7 ) ,  o r  v a r i a b l e s  s u c h  a s  e x t r o v e r s i o n  o r  n e u r o t i c i s m  

(Edmunds, 1977) m i q h t  h a v e  a i d e d  i n  i n t e r ~ r e z i n q  a q q r e s s i v e  

b e b a v i o u r .  Desp i te  t h e  o b v i o u s  p r o b l e m s ,  Morqan (19801 ,  f o r  o n e ,  

saw t h e  v a l u e  of u t i l i z i n q  p s y c h o l o q i c a l  v a r i a b l e s ,  p a r t i c u l a r l y  



i n  c o n c e r t  u i t h  p h y s i o l o q i c a l  i n d i c a t o r s ,  t o  b e t t e r  p r e d i c t i o n s  

o f  p e r f o r m a n c e  i n  s p o r t s .  

P s v c h o l o q i c a 2  v a r i a b l e s  a n d  h o c k e y  

S t u d i e s  o f  p s y c h o l o q i c a l  v a r i a b l e s  w i t h  resFect Y O  i c e  

h o c k e y  h a v e  f o c u s e d  b o t h  o n  t e a m s  a n d  o n  i n d i v i d u a l s .  D a t a  on  

t e a m s  i n c l u d e d ,  for  e x a m p l e ,  a s t u d y  by  C a r f o n  e t  a l .  ( 1 5 7 7 )  who 

a d m i n i s t e r e d  a m o t i v a t i o n  q u e s t i o n c a i r e  t c  183 p l a y e r s  f r o m  12 

c c l l e q e  h c c k e y  teams. P l a y e r s  were a s k e d  t o  i n d i c a t e  t h e i r  

d e q r e e  o f  s a t i s f a c t i o n  w i t h  t h e i r  p e r s o n a l  a n d  t h e i r  t e a a  s 

p e r f o r m a z c e  o v e r  t h e  s e a s o n .  T h e  s t u d y  f o u r d  t h a t  s u c c e s s f u l  

teams (with a w i n n i n y  p e r c e n t a q e  o f  a t  l e a s t  . 630 )  showed  

s t a t i s t i c a l l y  s i q n i f i c a n t l y  (F=12.54, p < .001)  more  

s a t i s f a c t i o n  w i t h  team ~ e r f o r m a n c e  t h a n  d i d  u n s u c c e s s f u l  t e a m s  

( w i t h  a w i n n i n g  p e r c e n r a q e  of .400 o r  l o w e z )  b u t  t h a r  there were 

n c  d i f f e r e n c e s  L e t w e e n  t h e s e  teams i n  terms of s a t i s f a c r i o n  w i t h  

i n d i v i d u a l  p e r f o r m a n c e .  A s t u d y  by  Ba l i  a n d  C a r r o n  ( 1  9 7 6 )  , which  

u t i l i z e d  t h e  same s a m p l e  a s  d e s c r i b e d  a b o v e  i n  C a r r o n  e t  a l ,  

( l f i 7 ) ,  c c m p a r e d  r e s p o n s e s  o n  q u e s t i o n n a i r e s  a s s e s s i n q  t e a m  

c o h e s i v e n e s s  a n d  p a r t i c i p a t i o n  m o t i v e s  f o r  s u c c e s s f u l  a n d  

u n s u c c e s s f u l  t e a m s .  T h r o u q h  s t e p w i s e  m u l t i p l e ,  r e q r e s s i o c  

a n a l y s i s ,  E a l l  a n d  C a r r o n  f o u n d  t h a t  9 5  F e z c e n t  o f  t h e  

v a r i a b i l i t y  i n  p o s t - s e a s o n  s u c c e s s  was a c c o u n t e d  f o r  b y  t h e  

c o h e s i o n  v a r i a b l e s  o f  m i d s e a s o n  t e a m w o r k  o i  c l o s e n e s s ,  e n j o y m e n t  

and e a r l y  s e a s o n  s e l f - m o t i v a t i o n  (R=0,973) . A s t u d y  o f  a m i n o r  



h o c k e y  l e a q u e  Ly R u s s e l l  a n d  Drewrv  ( 1 9 7 6 )  i n d i c a t ~ d  ' h a t  

a q q r e s s i o n  d i s p l a y e d  b y  a t e a m  was s t a t i s t i c a l l y  s i q n i f i c a n t l y  

r e l a z e d  t o  i e a q u e  s t a r d i n g  (Pq 149 =2.8 1 ,  p<. O5), t h a t  a q q r e s s i o n  
> 

i n c r e a s e d  d u r i n q  t h e  c c u r s e  o f  t h e  qames  (P 2,159 =5 .97 ,  p<. 0 1 ) .  

a n d  t h a t  t h e  f r e q u e n c y  o f  t h e  a q q r e s s i v e  b e h a v i o u r  r e l a t e d  t o  

e x i s r i n q  game s c o r e  ( 8 0  d f = 6 ,  p < .  0 0 1 ) .  A q q r e s s i o n  was 

d i s c u s s e d  k y  R u s s e l l  a n d  D r e w r y  ( 1 9 7 6 )  i n  terms of  i t s  r e l a t i o n  

t o  f r u s t r a t i o n  ( D o l l a r d ,  Doob, Miller, Mowrer a n d  S e a r s ,  1939)  

a n d  c o m p e t i t i o n  ( B e r k o w i t z ,  1 9 6 2 )  , R u s s e l l  a n d  Drewry  c o n t e n d e d  

r h a t  a q q r e s s i o n ,  a l i k e l y  r e su l t  o f  t h e  c o m p e t i t i v e  a n d  

f r u n t r a t i n q  s i t u a t i o n s  f c u n d  i n  h o c k e y ,  m i g h t  h a v e  b e e n  

m a n i f e s t e d  i n  t h e  numker  o f  p e n a l t i e s  d u z i n q  a qame,  i , e , ,  r h o s e  

i n c i d e n c e s  of p k y s i c a l  a q q r e s s i o n  a n d  c h a l l e n q e  t o  t h e  a u t h c r i t y  

o f  qame o f f  i c i a i s  w h i c h  f r e q u e n t l y  r e s u l t e d  i n  t h e  a s s e s s m e n t  o f  

p e n a l t i e s .  

M e a s u r e s  t a k e n  o n  i n d i v i d u a l  h o c k e y  p l a y e r s  i n c l u d e d  t h o s e  

b y  C h i e n  ( l 9 7 8 ) ,  who c o l l e c t e d  d a t a  o n  a v a r i e t y  o f  

p h y s i o l o q i c a l ,  ~ s y c h o l c q i c a l  a n d  s k i l i  v a r i a b l e s  on  2 1  c o l l e q e  

p l a y e r s .  Among h i s  f i n d i n q s  were p s y c h o l o q i c a l  t e s t  r e s u l t s  

s h o w i n q  t h a t  t h e  p l a y e r s  b e c a m e  more  o u t q o i n q ,  a m b i t i o u s ,  

i n t e n s e  a n d  r e a d y  t o  f i q h t  a s  t h e y  p r o c e e d e d  t h r o u q h  a h o c k e y  

s e a s o n .  B i r d  ( 1 9 7 9 )  r e p o r t e d  t h a t  e i g h t  t o  1 1  y e a r  old h o c k e y  

p l a y i n q  q i r i s  (N=17) were s t a t i s t i c a l l y  s i q n i f i c a n t l y  d i f f e r e c t ,  

f ~ o m  4 4  b c y s  o f  s imilar  a q e s  who p l a y e d  h o c k e y  o n  t h e  

11touqh-mindedf9 ( H o t e l l i z l q l s  T' = 5 . 6 8 ,  p< .01 )  and n e n z h u s i a s t i c ~  



  hot ell ins*^ T' = 4 , 0 3 ,  p<.01)  scales o f  t h e  C h i l d r e n ' s  

F e r e o n a l i t y  Q u e s t i o n n a i r e ,  D e s h a i e s  e t  a l e  ( 1978)  f o u n d  a  

s t a t i s t i c a l l y  s i g l i i f i c a n t  c o r r e l a t i o n  ( N =  116; r = 0 . 3 4 , p < .  C5) 

b e t w e e n  a c h i e v e m e n t  m o t i v a t i o n  a n d  c o a c h e s 1  a b i l i t y  r a z i n q s .  

McCar thy  a n d  K e l l y  ( 1 9 7 8 )  e x a m i n e d  a q q r e s s i o n  ( a q a i n s t  o t h e r  

i n d i v i d u a l s )  i r ,  c o l i e q e  h o c k e y  p l a y e r s  (N=40) a n d  f o u n d  t h a t  

t h o s e  r a t e d  h i g h  i n  a q g r e s s i o n  (N=9) s c o r e d  s t a t i s t i c a l l y  

s i q r i f i c a n t  l y  acre g o a l s  f o r  t h e  t w o  y e a r s  s t u d i e d  

( t = 4 , 4 8 , p < .  05 ;  t = 5 . 8 5 , p < = O O 2 ) ,  t o o k  more  s h ~ t s  o c  q o a i  

( t = 2 . 2 2 , p < .  0 5 ; ? = 3 , 7 8 , p < .  C5) a n d  s c o r e d  o n  more of t h e i r  s h o t s  

(25 ,4X vs .  1 5 . 8 % )  t h a n  p l a y e r s  r a t e d  l o w  i n  a q g r e s s i o n  (N=9). 

A d d i t i o n a l  s u p F o r t  f o r  t h i s  f i n d i n q  came f r o m  R u s s e l l  ( 1974)  , 

who a l s o  d i s c o v e r e d  a  s - a t i s t i c a l l y  s i g n i f i c a n t  r e l a t i o n s h i p  

b e t k e e n  q o a i  s c c r i n g  a n d  some m e a s u r e s  o f  a q q r e s s i o n  ( N = €  t e a m s :  

r = C . 1 9 , r = O e  20,  p 1 s < . 0 5 ) .  T h e  l a t t e r  t w o  s t u d i e s  d e t e r m i n e d  

a q q r e s s i o n  by  e x a m i n i n q  l e a q u e  r e c o r d s  a s  t o  p e n a l t i e s  t a k e n  

a n d ,  i n  R u n s e l l ' s  ( 1 9 7 4 )  s t u d y ,  b y  q a m e s  p l a y e d  a n d  a v e r a q e  

p e r c e n t a q e  o f  ice  time, S c a r a m e l l a  a n d  Erown ( 1 3 7 8 )  f o u n d  a 

r e l a t i o n s h i p  ke twee r i  s e r u m  t e s t o s t e r o n e ,  a p o s s i b l e  c o r r e l a t e  o f  

a q q r e s s i v e  b e h a v i o u r  a n d  c o a c h e s *  r a t i n g s  on a s e v e n - i t e ~  s c a l e  

o f  c o l l e q e  h o c k e y  p l a y e r s 1  r e s p o n s e s  t o  a q g r e s s i v e  s i t u a t i o n s  

( N = 1 4 ; r = O S 5 5 , p < . 0 5 )  . 
R e l a t i n g  m e a s u r e s  of a q q r e s s i c n  t o  ~ e r f o r m a n c e  i n  h c c k e y  

was n o t  w i t h c u t  p r o b l e m s .  A s  Widmeyer  a n d  B i r c h  ( 1 9 7 3 )  n o t e d ,  

s t y l e s  of p l a y  i n  r h e  teams s t u d i e d  m i q h t  h a v e  a f f e c r e d  t h e  



r e s u l t s  02  a n y  a z a l y s i s .  F o r  e x a m p l e ,  a g q r e s s i v e  p l a y  m i g h t  h a v e  

been e n c o u r a q e d  more a n d  p e n a l i z e d  l e s s  i n  t h e  p r o f e s s i o n a l  

l e a q u e s  t k a n  a t  t h e  a m a t e u r  l e v e l .  R e l a t i c n s h i ~ s  b e t w e e n  

a q q r e s s i o n  a n d  ~ u c c e s s f u l  p e r f o r m a n c e  s h o u l d  h a v e  a l s o  b e e c  

e x a ~ i n e d  o v e r  time a s  a t y p i c a l  g e a r s  m i g h t  h a v e  shown l e s s  t h a n  

e n d u r i n q  r e l a t i c c s h i p s .  Widmeyer and  B i r c h  a l s o  o b s e r v e d  t h a t  

d i f f e r e n c e s  i n  t h e  d e f i n i t i o n s  o f  i n d i v i d u a l  a q q r e s s i o n  and  

p e r f o r m a n c e  were n o t  c c n s i a t e n t .  B u s s e l l  ( 1 9 7 4 ) ,  f o r  e x a m p l e ,  

u s e d  q o a l s  a n d  a s s i s t s  a s  c r i t e r i a  o f  p e r f o r m a n c e  a n d  f o u n d  

s t a t i s t i c a i l y  s i q c i f i c a n t  r e l a t i o n s h i ~ s  k ~ t w e e n  t h e s e  i n d i c a t o r s  

a n d  h i s  m e a s u r e  o f  a q q r e s s i o ~ ? .  Widmeyer  arid B i r c h  ( 1 3 7 9 )  d e f i n e d  

a s u c c e s s f u l  p e r f o r m e r  a s  a3 u a l l - s % a r u ,  c l a i m i n q  that s u c h  

d e s i q ~ i a t i a n  c f t e n  i n c l u d e d  t h e  p o s s e s s i o n  o f  d e f e n s i v e  s k i l l s  

a n d  l e a d e r s h i p  g u a L i t i e s ,  i c  a d d i t i o ~  t o  g o a l - s c o r i n q  p r c u e s s .  

T h e  l a r te r  a u t h c r s  f o u n d  n o  r e l a t i o n s h i p  b e t w e e n  b e i n q  s e l e c t e d  

a n  a l l - s t a r  a n d  t h e  a v e z a q e  number  o f  p e n a l t y  m i n u t e s  p e r  

i n d i v i d u a l .  T h e  d e f i n i t i o n  o f  a q q r e s s i o n  was a l s o  i m p o r t a n t ,  

W i d n e y e r  a n d  B i r c h  ( 1 9 7 9 )  n o 5 e d  t h a t  some a q q r e s s i v e  a c t s  i n  

h o c k e y  w e n t  u n ~ e 2 a l i z e d  h h e r e a s  s e e m i n g i y  u n a q g r e s s i v e  b e h a v i o u r  

( s u c h  a s  d e l a y  o f  t h e  qame) m i g h t  h a v e  r e s u l t e d  i n  p e n a l t i e s .  

McCar thy  a z d  K e l l y  ( 1 9 7 8 )  c o n s i d e r e d  o n l y  ac t s  o f  t l p h y s i c a l  o r  

v e r k a l  a c t i o n s  t h d ?  were d i r e c t e d  a q a i n s t  a n o t h e r  i n d i v i d u a l "  

(p. 9 7 )  i n  t h e i r  i r , d e x  of  a q q r e s s i o n  w h e r e a s ,  f o r  e x a m p l e ,  

W i d n e y e r  a n d  B i r c h  ( 1 3 7 3 )  c o o s i d e r e d  a l l  ~ e n a l t i e s .  T h e  l a t t e r  

a u t h o r s  s u q q e s t e d  t h a t  a q f e e m e n t  by  s o m e  p a n e l  o f  " e x p e r t s u  was 



n e e d e d  t o  d e t e r m i n e  w h a t  p e n a l r i e s  were, i n d e e d ,  l f a q q r e s e i v e  

p e n a l t i e s ' ' .  T h u s ,  a l t h o u q h  some m e a s u r e s  o f  a q q r e s s i o n  h a v e  Deer; 

s h c w n  t o  k e  r e l a t e d  TO s o m e  m e a s u r e s  of h o c k e y  p e r f o r m a n c e ,  t h e  

E i n d i n q s  i n  t h e  l i t e r a t u r e  were i n c o o s i s t e c t  a n d  d i d  no: c l e a x l y  

s u q q e s f  o n e  i n d i c a t o r  o f  a q q r e s s i o n  a s  t h e  h e s t  p o t e n t i a l  

p r e d i c t o r  c f  p e r f o r m a n c e  i n  h o c k e y .  

P o t e n t i a l  p s y c h o l o g i c a l  p r e d i c t o r s  o f  h o c k e y  p e r f o r m a n c e  

From t h e  a b o v e  r e v i e w ,  i t  a p p e a r e d  t h a t  e v i d e n c e  r e l a t i n q  

p s y c h o l o g i c a l  v a r i a b l e s  t o  d z h i e t e s  a n d ,  s p e c i f i c a l l y ,  t c  h o c k e y  

p l a y e r s  was e q u i v o c a l . .  T h e  s e i e c t i o n  o f  p o t e c t i a l  p r e d i c t o r s  o f  

h o c k e y  p e r f o r m a n c e  s e e m e d ,  o f  n e c e s s i t y ,  t o  b e  s o m e w h a t  

a r k i t r a r y ,  Team c o h e s i v e n e s s  a p p e a r e d  t o  b e  a u s e f u l  c o n c e p t  h u t  

was l i m i t e d  t o  e m p l c y m e n t  w i t h  teams, p r e f e r a b l y  o f  p l a y e r s  w i t h  

c o z s i d e r a b l e  f a m i l i a r i t y  w i t h  o n e  a n o t h e r ,  A q q r e s s i o n  sl .cwed 

s o m e  p r o m i s e  a s  a p r e d i c t o r  o f  p e r f o r m a n c e ,  but t h e  s e l e c t i o n  o f  

a m e a s u r e  c o u l d  n o t  h e  b a s e d  o n  a n y  d e f i n i t i v e  p r e v i o u s  s t u d y .  

Many m e a s u r e s  cf o t h e r  ~ s y c h o l o q i c a l  v a r i a b l e s  l a c k e d  

s p e c i f i c i t y  l o  h o c k e y  o r ,  i n d e e d ,  t o  s p o r t s  s i t u a ~ i o n s ,  M e a s u r e s  

a d a p t e d  f r c m  t h e  a p ~ r o a c h e s  of R u s h a l l  (1978) o r  B u t ?  ( 1  S79)  d i d  

o f f e r  some s p e c i f i c i t y  t o  a t h l e r i c s  b u t  d i d  r o t  h a v e  i m p r e s s i v e  

s t a t i s t i c a l  s u p p o r t .  H e n c e ,  i t  a p p e a r e d  t h a t  s e l e c t i o n  o f  

m o t i v a t i o n  o r  a g g r e s s i c n  m e a s u r e s  f o r  u s e  i n  a s t u d y  o f  h o c k e y  

p e r f o r m a n c e  w o u l d  h a v e  i n v o l v e d  a s u b j e c t i v e  a p p r a i s a l  o f  s u c h  

f ac to r s  a s  t h e  s p e c i f i c i t y  o f  a m e a s u r e  t o  h o c k e y  o r  s p o r t s  



s i t u a t i o n s ,  i t s  economy i n  terms o f  rime a n d  i n c o r \ . v e n i e a c e  t o  

t h e  s u b j e c t s ,  a n d  t h e  e a s e  o f  a d m i n i s t r a t i o n .  F a r t h e r  u s e  o f  

p s y c h o l o q i c a l  m e a s u r e s  c o u l d  h a v e  b e e n  of  v a l u e  i n  a s s e s z i n q  t h e  

mea s u r e s t  v a l i d i t y  a c d  r e l i a b i l i t y ,  p a r t i c u l a z i y  w i t h  r e q a r d  t o  

h o c k e y  p e r f  o r m a n c e .  

B u t t ' s  (1973)  s e l f - r e p o r t  s ca l e s  were p u r p o r t e d  t o  m e a s u r e  

a q g r e s s i o n ,  c o x f l i c t ,  c o m p e t e n c e ,  c o m p e t i t i o n  a n d  c o o p e r a t i o n .  

Use o f  t h e  s c a l e s  h a d  r e s u l t e d  i n  f i n d i n q s  ( i n t e r c o r r e l a t i o n s  

b e t k e e n  t h e  f i v e  c o m p o n e n t s  wh ich  were i n  t h e  p r e d i c t e d  

d i r e c t i o n )  w h i c k  s u p p o r t e d  t h e  m o d e l ;  f u r t h e r  u t i l i z a t i o n  o f  t h e  

i n s t r u m e n t s  m i q h t  h a v e  l e a d  t o  s p e c i f i c  i n t e r p r e t a t i o n s  i n  

p a r t i c u l a r  s ~ o r t s  o r  s i t u a t i o n s .  (Test-retest r e l i a l j i l i t i e s  

v a r i e d  f r o m  0.50 t o  0 .80 ;  c o r r e l a t i o n s  w i t h  r iumerocs  s u b s c a l e s  

o f  o t h e r  i n s t r u m e u i s  r a n q e d  f r o m  0.18 t o  0,67; m a l e s  (N=67) a n d  

females ( N =  12  1 )  of v a r y i n g  a g e s  t o o k  p a r t  i n  some i n i t i a l  

s t u d i e s ) .  E u t t t s  25 i tem S p o r t s  Scale was a t t r a c t i v e  i n  t h a t  t h e  

i n s t r u m e a t  was s i m p l e  t o  a d m i n i s t e r  a n d  c o u l d  b e  c o m p l e t e d  k y  

s u b j e c t s  o f  v a r i o u s  a g e s  i n  a few m i n u t e s .  

D e s h a i e s  e t  al. ( 1 9 7 8 )  u t i l i z e d  t h e  M e h r e b i a n  A c h i e v i n q  

T e n d e n c y  Scale  f o r  Hales, a p a p e r - a n d - p e n c i l  m e a s u r e  d e s i g n e d  r o  

d e t ec t  d i f f e r e n c e s  i n  n e e d  f o r  a c h i e v e m e n t  ( s p l i t - h a l f  r = 0 . 6 9 ,  

test-retest r=0.78) . A l t  kouqh a s u c c e s s f u l  p r e d i c t o r  o f  h o c k e y  

a k i l i t y ,  t h e  r e s u l t i n q  s c o r e s  on  t h i s  s c a l e  i n d i c a t e d  :ha t  t h e  

m c t i v a t i o n  t c  a v o i d  f a i l u r e  was q r e a t e r  i n  t h e  s u b j e c t s  t h a n  t h e  

d e s i r e  t o  s u c c e e d .  T h i s  f i n d i n q  seemed t o  d i s a g r e e  with t h e  



r e s u l t s  o f  a study ky C e s h a r n a i s  (1975)  t h a t  a s t x s n q  r n o ~ i v e  + o  

s u c c e e d  w o u l d  h a v e  b e e n  r e f l e c t e d  i n  c o n f i d e n c e  a n d  

d e t e r m i n a t i o n  a n d ,  t h e r e f o r e ,  p o s i t i v e l y  a f f e c t e d  p e r f o r m a n c e ,  

I m ~ r o v e m e n t c  of such q e n e r a l  m e a s u r e s  m i q h t  come from t h e  

d e v e l c p m e n t  of s c a l e s  s p e c i f i c  t o  p a r t i c u l a r  s p o r t s  o r  

c i r c u m s t a n c e s .  

X u s h a l l v s  ( 1  378) l l e n v i r o n m e n t  s p e c i f i c t 1  a p p r o a c h  wou ld  h a v e  

n e c e s s i t a t e d  t h e  d e v e l c p m e n t  c f  a sca le  s p e c i f i c  t c  h o c k e y ,  b u t  

s u c h  d e v e l c p m e n t  c o u l d  h a v e  b e e n  b a s e d  oc t h e  d e s c z i p t i o n  o f  

s c a l e  d e s i q n  p r c v i d e d  b y  R u s h a l l  a n d  Fox ( 1 3 8 0 ) .  The  d e v e l o p m e n t  

of s u c k  a h o c k e y  s c a l e ,  s u b - j e c z  t o  a n  e x a m i n a t i o n  o f  v a l i d i t y  

a n d  r e l i a k i l i t y ,  c o u l d  h a v e  a d d e d  t o  t h e  a v a i l a b l e  a s s e s s m e n t  

t o o l s  o f  h o c k e y  p e r f o r m a n c e .  

A i t h o u q h  t h e  m e a s u r e s  o f  a q q r e s s i o n  e m p l o y e d  ky M c C a r t h y  

a n d  K e l l y  ( 1 9 7 8 )  a n d  R u s s e l l  ( 1 9 7 4 )  showed  some p r c m i s e  a s  

p c t e n t i a l  ~ r e d i c t o r s  of h o c k e y  p e r f o r m a n c e ,  t h e s e  m e a s u r e s  were 

t y p i c a l l y  b a s e d  o n  t h e  p l a y e r s t  p e r f o r m a n c e  ( p e ~ ? a l t i e s )  i n  

p r e v i o u s  or  c u r r e n t  s e a s c n s .  S i n c e  many o f  t h e  p l a y e r s  o r  a x y  

team p l a y e d  i n  d i f f e r e n t  l e a g u e s  o r ,  i a d e e d ,  l e a q u e s  o f  l o w e r  

c a l i b r e  i n  p r e v i o u s  s e a s o n s ,  i t  s e e m e d  i n a p p r o p r i a t e  i o  k a s e  a 

m e a s u r e  of  a g g r e s s i o n  s o l e l y  on p e r f o r m a n c e  i n  p a s t  y e a r s .  I f  a  

s e a s o n  was j u s t  b e g i n n i n q  when p l a y e r s  were t e s t e d ,  t h e n  p e c a l r y  

s t a t i s t i c s  would n o t  h a v e  b e e n  a v a i l a b l e  f o r  t h a t  year, Item 6 

o f  t h e  s c a l e  d e v e l o p e d  by Scaramella a n d  Brown ( 1  378) was 

a t t r a c t i v e  a s  a s i m ~ l e  measure o f  a q g r e s s i o n ,  T h i s  i n s ~ r u m e n t  



z e l i e d  o n  t h e  c c a c h l s  r a n k i n q  o f  e a c h  p l a y e r ' s  r e s p o n s e  i n  

a q q r e s s i v e  s i t u a t i o n s ;  t h e  c o a c h  was p e r h a p s  t h e  b e s t  p e r s o n  t o  

make s u c h  j u d g m e n t s  s i n c e  h e  h a d  u s u a l l y  f o l l o w e d  most o f  t h e  

p l a y e r s  f c r  some ~ i a e ,  e v e n  t k o u q h  t h e y  ~ i q h t  h a v e  p l a y e d  i n  

o t h e r  l e a q u e s  i n  t h e  p a s t .  Even  a t  t h e  O e q i n ~ i n q  o f  a  s e a s o n ,  h e  

h a d  o b s e r v e d  t h e i r  p l a y  i n  t r a i n i n q  camp,  e x h i b i t i c n  q a m e s  a n d  

i n  c u m e r o c s  p r a c t i c e s .  The p o s s i b i l i t y  a l s o  e x i s t e d  t h a t  t h i s  

s i m ~ l e  s c a l e  c c u l d  h a v e  b e e n  e m p l o y e d  a s  a s e l f - r e ~ o r t  m e a s u r e ,  

Morqan (197'3) l i s t e d  f i v e  p s y c h o l o g i c a l  i n v e n t o r i e s  wh ich  

h e  had  e m r l c y e d  i n  h i s  o b n  r e s e a r c h  i n v o l v i n g  a t h l e t e s  c c m p e t i n q  

f o r  p l a c e s  o n  C l y m p i c  teams. Of t h e s e  i n s t r u m e n t s ,  Morqan 

f a v c u r e d  s e l e c t e d  s c a l e s  o f  t h e  P r o f i l e  o f  Hood S t a t e s  ( E O M S )  

a n d  t h e  E y s e n c k  P e r s o n a i i t y  I n v e n t o r y  ( E P I )  a s  t h e  I fmost  

c o i l r i a t e n r  p r e d i c t o r s f i  of p e r f o r m a n c e  i n  s p o r x s ,  He n o t e d ,  f o r  

e x a m p l e ,  d s t u d y  b y  N a q l e  e t  a l .  (1975)  i n  w h i c h  t h e  c o n f o r n i t y  

o r  l i e  sca le  o f  t h e  EPI a c c o u n t e d  f o r  3 4  ~ e r c e n t  o f  t h e  v a r i a n c e  

when p r e d i c t i n q  w h i c h  w r e s t l e r s  would  b e  c h o s e r  f o r  a n  O l y m p i c  

team. The  n e x t  s t r o n q e s t  p r e d i c t o r  was t h e  s c c r e  o b t a i n e d  on t h e  

t e n n i o n  s u b s c a l e  o f  t h e  EOMS. 

The use o f  t h e  EPI a n d  PONS, a s  a d v o c a t e d  b y  Morqan ( 1 9 7 9 ) ,  

was t h o u q h t  t o  k e  a p p e a l i n q  b e c a u s e  t h e s e  m e a s u r e s  had  b e e n  u s e d  

e x t e n s i v e l y  i n  t h e  p a s t .  A l t h o u q h  t h e y  h a d  b e e n  u s e d  w i t h  a 

v a r i e t y  o f  a t h l e t e s ,  Mcrqan  d i d  n o t  r e p o r t  t h e i r  u s e  w i t h  h o c k e y  

p l a y e r s .  ( C h i e n  (1978)  u s e d  t h e  POMS w i t h  h o c k e y  p l a y e r s  b u t  n o ?  

t o  ~ r e d i c t  p e r f o r m a ~ c e ;  Maloy ( 1 3 7 6 )  f o u i ~ d  t h e  E 2 I  u s e f u l  i n  



s e l e c t i n s  e l i t e  u o a l t e n d e r s . )  T h u s ,  i t  would  b e  i n t e r e s t i n q  t c  

c o m F a r e  r e s p o n s e s  of h o c k e y  p i a y e x s  w i t h  t h o s e  o f  c t h e r s  a s  

r e p c r t e d  i n  t h e  l i t e r a t u r e ,  I t  wou ld  a l s o  h a v e  b e e n  o f  v a l u e  t o  

c o r r e l a t e  r e s p o n s e s  on the E P I  a n d  POMS with t h o s e  o n  ?he  s c a l e  

a d a p t e d  f r o m  R u s h a l l  a r id  F o x  (1380) a n d  E u t r l ' s  ( 1  979) S p o r t s  

S c a l e  i n  a n  a'zempt t o  v a l i d a t e  the 1a"ter i n s t r u m e n t s ,  

Summary 

It a p p e a r e d  f r o m  a r e v i e w  of t h e  l i t e r a t u r e  t h a t  

p s y c h o l o q i c a l  v a r i a b l e s  o f f e r e d  some  p r o m i s e  a s  p r e d i c z o r s  o f  

h c c k e y  p e r f  c r m a n c e ,  e s p e c i a l l y ,  a s  Morqan ( 1 9 8 0 )  c o n t e n d e d ,  i f  

s u c h  v a r i a k l e s  c e r e  u s e d  i n  c o n c e r t  w i t h  p h y s i o l o q i c a l  m e a s u r e s .  

It was a l s o  noted, however ,  t h a t  c o n c e r n  was e x p r e s s e d  a b o u t  a  

v a r i e t y  o f  m e t h c d o l c g i c a i  a n d  c o n c e p t u a l  p r o b l e m s  i n  u t i l i z i n q  

p s y c h o l o q i c a l  m e a s u r e s .  T h i s  c o n c e r n ,  c o u p l e d  w i t h  a p l e t h o r a  of 

a v a i l a b l e  i n s t r u m e n t s  but few s t u d i e s  i n  h o c k e y ,  l e a d  t o  

d i s c u s s i o n  o f  a  r e l a t i v e l y  few a n d  s o m e t i m e s  a r b i r r a r i l y  

s e l ~ c t e d  p c t e n t i a i  p r e d i c t o r s  o f  h o c k e y  ~ e r f o r m a n c e ,  

I n s t r u m e n t s  t h a t  were n o t e d  i n c l u d e d  a s i m p l e  r a t i n q  o f  

a q q r e s s i o n ,  t h e  r e c e n t l y  d e v e l c p e d  S p o r t s  Scale o f  r n o t i v a t i . c n  

( B u t t ,  1 3 7 9 )  , a n d  t h e  rcore e x t e n s i v e l y  u s e d  Eyser ick  P e r s o n a l i t y  

I n v e n t o r y  (EPI) a n d  P r o f i l e  o f  Mood S ta tes  (POMS) , The 

p o s e i b i l i t y  c f  d e v e l o p i n q  a n  l v e n v i r o n m e r ~ t  s p e c i f i c "  m o t i v a t i c n  

s c a l e ,  a d a ~ t e d  from R u s h a l l  a n d  f o x  ( 1 9 8 0 ) ,  was a l so  d i s c u s s e d ,  

I t  was n o t e d  t h a t  some  v a l u e  wou ld  h a v e  b e e n  d e r i v e d  f r o m  



r e l a t i n q  s c o r e s  o n  t h e  m c r e  recen:, s p e c i f i c  m e a s u r e s  t o  t h o s e  

on more q e n e r a l  t r a i t  m e a s u r e s ,  

Int r o d u c  

S i n c e  p e r c e p t u a l - m o t o r  was a n  o b v i o u s  j u x t a p o s i t i o n  o f  t w o  

terms, d e f i n i t i o n s  o f  t h e s e  T e r m s  a n d  c t h e z  t e r m i n o l o q y  e m p l o y e d  

i n  t h i s  f i e l d  here p r o v i d e d .  

P e r c e p t i o n  was d e f i n e d  i n  t h e  D i c r , i o n a r y  _of E e h a v i o z a l  

S c i e n c e  (Wolman, 1 9 7 3 )  a s  "The  p r o c e s s  o f  o b t a i n i n q  i n f o r m a t i o n  ---- 
a b o u t  t h e  w o r l d  t h r o u g h  t h e  s e n s e s "  ( p ,  2 7 3 ) .  L a w t h e r  ( 1 9 7 2 )  

f o r w a r d e d  t h e  f o l l o w i n g  d e f i n i t i o n :  

1 l P e r c e p t i o n  i s  t h e  r a t h e r  F romFt  o r q a n i z a t i o n  a n d  
i n t e r p r e t a t i o n  o f  e x p e r i e n c e  w h i c h  f c l l o w s  s e n s o r y  
s t i n u l i ,  p r o v i d i n q  t h a t  t h e  s t i m u l i  a re  n o t  c o m p l e t e l y  
n o v e l .  P e r c e p t i o n s  a r e  u s u a l l y  t h e  r e s u l t  o f  a p r o m p t  
o r q a r A i z a t i c n  o f  p a t t e r n s  of  s t i m u l i  r a t h e r  t h a n  t h e  
i n t e r p r e t a t i o n  of c n l y  o n e  s t i m u l u s .  The b a c k q r o u n d  a n d  
c o n t e x t  of t h e  s i z u a t i o n  are a l s o  s e n s e d  a n d  a f f e c t  t h e  
p r e c i s e  i n t e r p r e t a t i c n I 1  (p .  1 0 5 ) .  

T h u s ,  p e r c e p t i o r ,  d i f f e r e d  f r o m  s e n s a t i o n ,  i .e ,  , t h e  i m p i n q i n q  o f  

s t i n u l i  o n  r e c e p t o r s ,  i n  t h a t  i n t e r p r e t a t i o n  o r  c o q n i t i v e  

o r q a n i z a t i o n  o f  t h e  s e n s o r y  e v e n t s  was i n v o l v e d  i n  p e r c e ~ t i c n ,  

C r a t t y  ( 1 9 7 3 )  l i n k e d  t h e  term, m o t o r ,  t o  t h e  more q e n e r a l  

f1rrovement  behavior^^ , which  h e  d e f i n e d  a s  I 1 o v e r t  movements  o f  t h e  

s k e l e t a l  m u s c l e s w  o r  n d s e r v a b l e  novemen t  o f  t h e  body,  e x c l u d i n q  

s u c h  f u n c t i o n s  a s  v i s c e r a l  c h a n q e s ,  c o n d u c t i o n  of n e r v e  



i m i ; u l , c e s ,  a n d  c i r c u l a t i o n  o f  b o d y  f l u i d s 1 '  ( p .  3 ! .  C r a t t y  ( 1 9 7 3 )  

c o n s i d e r e d  m o t c r  p e r f o i m a r i c e  t o  be a n  aspect  o f  movement 

b e h a v i o u r  t h a t  was H g o a l - c e n t e r e d ,  p u r p o s e f u l ,  m e a s u r a b l e ,  

o b ~ c c r v a b i e  movement b e h a v i o u r  of  r e l a t i v e l y  s h o r t  d u r a t i c n f l  (p. 

1 0 )  . P e r f o r m a n c e  d i f f e r r e d  f r o m  l e a r n i n g  i n  t h a t  l e a r n i n q  

p r o d u c e d  r a t h e r  p e r m a n e n t  c h a n q e  i n  b e h a v i o u r  r e s u l t i n q  f r o m  

p r a c t i c e ,  w h e r e a s  p e r f  c r m a n c e  i n v o l v e d  a s h o r t - t e r m  d i s p l a y  o f  

b e h a v i o u r .  L e a r n i n g  m i g h t  h a v e  b e e n  s t u d i e d  b y  a n a l y z i n q  c h a n q e s  

i n  v a r i o u s  m e a s u r e s  o f  p e r f o r m a n c e  o v e r  time. 

The terms, a b i l i 5 y  a n d  s k i l l ,  n e n t i o n e d  i n  a n  e a r l i e r  

s e c t i o n  o f  t h i s  c h a r t e r ,  d e s e r v e d  r e p e t i t i o n  h e r e ,  F l e i s h m a n  

(1968)  d e f i n e d  a b i l i t y  a s  

"a more  q e n e r a l  t r a i t  o f  t h e  i n d i v i d u a l  w h i c h  has b e e n  
i n f e r r e d  f r o m  c e r t a i n  r e s p o n s e  c o n s i s t e n c i e s  
( c q r ~ ~ l a t i o n s )  on c e r t a i n  k i n d s  of t a s k s .  T h e s e  a r e  
f a i r l y  e n d u r i n g  t r a i t s ,  w h i c h  i n  t h e  a d u l t  a r e  more  
d i f f i c u l t  t o  change I1  ( p .  545) . 

F l e i s h m a n  c o n s i d e r e d  t h a t  m o s t  a b i l i t i e s  were d e p e n d e n t  c n  k o t h  

q e n e t i c  f a c t o r s  a n d  l e a r n i n q  t o  some  e x t e n t .  He s t a t e d  t h a t  

I t s k i l l  --- r e f e r s  t o  t h e  l e v e l  o f  p r o f i c i e n c y  on a s p e c i f i c  t a s k  o r  

l i ~ i t e d  q r c u p  of t a s k s l l  (p. 4 5 6 ) ,  C r a t t y  ( 1 3 7 3 )  s t a t e d  t h a t  

motcr s k i l l  was a I t r e a s o n a b l y  c o m p l e x  m o t o r  p e r f o r & a n c e l l  a n d  

I t s k i l l  d e n o t e s  t h a t  some  l e a r n i n g  h a s  t a k e n  p l a c e  a n d  
t h a t  a s m o c t h i n q  o r  a n  i n t e g r a t i o n  o f  b e h a v i o r  h a s  
r e s u l t e d .  E x t r a n e o u s  movements  h a v e  b e e n  o m i t t e d ,  a n d  
t h e  p e r f o r m a n c e  i s  e x e c u t e d  w i t h  i n c r e a s i n g  s p e e d  a n d  

. a c c u r a c y ,  a  d e c r e a s e  i n  e r r o r s  ,. ," ( F .  l o ) ,  



S a l m e l a  ( 1 9 7 6 )  c o n t e n d e d  t h a t  m o t o r  l e a r n i n q  had  s p a w n e d  

s p o r t s  p s y c h o l c q y  a n d  l l p s y c h o - m o t o r  p e r f o r m a n c e l 1  a n d  t h a t  t h e s e  

were t h e  " t w o  m a j o r  a c a d e m i c  a reas  o f  c c n c e r n  on t k e  N o r t h  

Amezican  c c n t i c e n t  r e g a r d i n q  t h e  p s y c h o l o q i c a l  a s p e c - s  o f  hgman 

p h y s i c a l  a c t i v i t y  . . . 11 (p .  2 3 )  . T h e  u s e  o f  terms s u c h  a s  

p s y c h o - m o t o r  , p e r c e p t u a l - m o t o r  o r  s e n s o r y  m o t o r  were, a s  C r a t t  y  

( 1 9 5 3 )  n o t e d ,  i n d i c a t i v e  o f  t i e  a t t e n t i o n  d i r e c t e d  t o  

i n t ~ r a c t i o n s  b e t w e e n  i n p u t  o r  p e r c ~ p t u a l  p r o c e s s e s  a n d  o u t p u t  o i  

mot c r  p r o c e s s e s .  

"Some o f  t h e  f i n d i n q s  f r o m  s t u d i e s  i n  w h i c h  tke 
p e r c e p t u a l  k a s e s  o f  m o t o r  a c t i v i t i e s  h a v e  b e e n  e x p l o r e d  
o f f e r  c b v i o u s  q u i d ~ l i n e s  f o r  t h e  i m p r c v e m e n ?  o f  
i n s t r u c t i o n  i n  m o t o r  s k i l l s ,  w h i l e  o t h e r  i r - f o r m a t i o n  
a m a n a t i n q  f r c m  t h e s e  i n v e s t i g a t i o n s  c o n t r i b u t e s  t o  mcre 
bagic u c d e r s t a n d i n q s  o f  how h u m a n s  p e r c e i v e ,  move, a n d  
d e v e l o p  d u r i o g  t h e  e a r l i e s t  m o n t h s  o f  l i f e "  ( C r a t t y ,  
1 9 7 3 ,  P+.  7 1 ) .  

C r a t t y  c o n t i n u e d  u y  e x p l a i n i n g  h i s  m u l i i - c h a n n e l l e d  t h e o r y  c f  

d e v e l c p m e n t  i n  wh ich  b r a n c h i n g  b e t w e e n  p a r a i l e l  c h a n n e l s  

r e f l e c t i n q  v e r b a l ,  m o t c r  , p e r c e p t u a l  a n d  c o g c i t i v e  f u n c t i o n n i n q  

r e s u l t e d  i n  t h e  a c q u i s i t i o n  a n d  d e v e l o p m e n t  o f  v a r i o u s  

c c m ~ e t e n c i e s  i n  t h e  m a t u r i n g  c h i l d .  W e l f o r d  ( 1  3 6 8 )  e m p l o y e d  t h e  

t e r r ,  s e n s o r y - m o t o r ,  a n d  n o t e d  t h e  d i f f i c u i t y  i n  d i s t i n q u i s h i n q  

b e t  ween s e n s o r  y-motor  a n d  m e n t a l  s k i l l s .  

" A l l  s k i l l e d  p e r f o r m a n c e  i s  m e n t a l  i n  t h e  s e E E e  t h a t  
p e r c e p t i o n ,  d e c i s i o n ,  k n o w l e d q e  a n d  j u d q m e n t  a re  
r e q u i r e d .  A t  t h e  same time a l l  s k i l l s  i n v o l v e  some k i n d  
o f  c o - o r d i n a t e d ,  o v e r t  a c t i v i t y  b y  h a n d s ,  o r q a n s  o f  
s ~ e e c h  o r  o t h e r   effector^'^ ( W e l f o r d ,  1 3 6 8 ,  p. 2 1 ) .  

~ h u s ,  s e n s c r y - m o t o r  s k i l l s  i n v o l v e d  b o t h  a  m e n t a l  a n d  o v e r t  



m o t c r  c o m p c n e n t .  

The d i s c u s n i o o  a b c v e  p r o v i d e d  d e f i n i t i o n s  o f  some o f  t h e  

t e r m i n o l o q y  a t t ~ n d i r ~ g  t h e  u s e  o f  t h e  t e r n ,  p e r c e p t u a l - m o t o r ,  The  

l a t t e r  term a p ~ a r e r ~ t l y  r e f l e c t e d  a n  a p p r e c i a t i o n  of t h e  

i n t e r a c t i o n  k e t w e e n  p e r c e p t i o n  a n d  m o t o r  b e h a v i o u r .  P e r h a p s ,  a s  

S i n q e r  ( 1 9 8 0 )  ccmmented ,  I 1 C o g n i t i v e  p r o c e s s e s  a r e  much m c r e  

i n v c l v e d  t h a n  h e r e t o f o r e  r e a l i z e d  ~y many s c h o i a r s  a n d  

p r a c t i t i o n e r s  i r  t h e  a c q u i s i t i o n  o f  c o m p l e x  m o t o r  b e n a v i c r s l l  ( p .  

2 5 ) .  C r a t t y  (1973)  seemed  t o  c o n c u r  a s  h e  n o t e d  t h a ?  s i m p l e  

r e s p o n s e  t a s k s ,  w h i l e  s o m e t i m e s  beicq termed m o t o r ,  a p p e a r e d  t o  

r e q u i r e  c o n s i d e r a b l e  u s e  o f  p e r c e p t u a l  f a c t o r s .  He c a u t i o n e d  

t h a t  "Many of t h e  s o - c a l l e d  m o t o r  s k i l l  i n v e s t i q a t i o n s  h a v e  u s e d  

t a sks  t h a t  a re  l a r g e l y  c c g u i t i v e  o r  p e r c e p t u a l  i n  n a t u r e ,  w i t h  

t h e  mctcr  compcne r i t  o f  t h e  t a s k  b e i n q  a r e l a t i v e l y  s i m p l e ,  

u n c h a n q i n q ,  a n d  m i n o r  p o r t i o n  o f  t h e  b e h a v i o r  measn red I t  ( p ,  

4 3 0 ) .  Thus, a l t t o u q h  s c m e  a q r e e m e n t  o n  t h e  u s e  o f  t h e  term 

p e r c e p t u a l - m o t o r ,  s e e m e d  a p p a r e n t ,  t h e  i n t r i c a c i e s  i n v o l v i n q  

i n t e r a c t i o n s  k e t w e e n  p e r c e p t u a l  a n d  m o t o r  p r o c e s s e s  r e m a i n e d  

u n e x p l a i n e d ,  

P e r c e p t u a l - m o t o r  v a r i a k l e s  

B e f o r e  c i t i n q  s t u d i e s  o f  t h e  p e r c e p t u a l - m o t o r  b e h a v i o u r s  

o f  a t h l e t e s ,  i t  s e e m e d  a ~ p r o p r i a t e  t o  p r o v i d e  some d e l i n e a t i o n s  

o f  v a r i a b l e s  f o u n d  i n  this f i e l d  s o  t h a t  t h e  r e a d e r  m i g h t  h a v e  

been a s s i s t e d  i n  p u t t i n q  s u b s e q u e n t  d i s c u s s i o n s  i n  c o n t e x t ,  



L i s t s  o f  p e r c e p t u a l - m o t o r  o r  p s y c h o - m o t o r  v a r i a b l e s  h a v e  

r a n g e d   fro^ g e n e r a l  d e s c r i p t i o n s  t o  c o m p l e t e  t a x o n c m i e s .  (Harrow 

(1  5 52,  p. 183) c o n s i d e r e d  p e r c e p t u a i - m o t o r  a n d  p s y c h o - m o t o r  t o  

b e  Eynomynous terms.) A q e n e r a l  d e s c r i p t i o n  was p r c v i d e d  by 

B a u r q a r t n e r  a n d  J a c k s o n  ( l 9 7 5 ) ,  f o r  e x a m p l e ,  who r e p o r t e d  t h a t  

f l e x i b i l i t y ,  b a i a n c e ,  k i n e s t h e s i s  ( p e r c e p t i o n  o f  t h e  body i n  

s p a c e ) ,  a n d  p e r c e p t u a l - m o t o r  d e v e l o p m e n t  were " a c c e p t e d  

c c f f i ~ o n e n t s  o f  t h e  p s y c h o m o t o r  domaint t  ( p .  163) , ( T h e  d i s t i n c t i o n  

b e t w e e n  psychomoCor a n d  p e r c e p t u a l - m o t o r  was n o t  c l a r i f i e d , )  

C r a t t y  ( 1 9 6 9 )  p r o p o s e d  a  t h r e e - l e v e l  t h e o r y  o f  p e r c e p t u a l  m o t o r  

b e h a v i o u r  which  i n c l u d e d  a s  a b a s e ,  q e n e r a l  b e h a v i c u r a l  s u p ~ o r t s  

( a s p i r a t i o n  l e v e l ,  a r o u s a i ,  a b i l i t y  t o  a n a l y z e  a t a s k ,  

p e r s i s t e n c e  a t  a  t a s k )  , a s  a s e c o n d  l e v e l ,  a b i l i t y  t r a i t s  

Qar m-ieq s p e e d ,  f i n q e r - w r i s t  s p e e d ,  b a l l i s t i c  s t r e n g t h ,  s t a t i c  

s t r e n q t h ,  t r u n k  s t r e n g t h ,  wrisr-arm a c c u r a c y )  , a n d ,  a t  t h e  

u p p e r m o s t  l e v e l ,  f a c t o r s  s p e c i f i c  t o  t h e  t a s k  a n d  s i t u a t i o n  

( p a s t  e x p e r i e n c e ,  s p a t i a l  d i m e n s i o n s ,  p r a c t i c e  c o n d i t i o n s ,  f o r c e  

r e q u i r e m e n t s ,  amount  o f  v i s u a l  r n o n i t o r i n q ,  s o c i a l  c o n d i t i o n s  

p r e s e n t ) .  

Examples  o f  p s y c h o - m o t o r  t a x o n o m i e s  i n c l u d e d  t h o s e  c f  

F l e i s h m a n  ( 1  368) a n d  Harrow ( 1372) . F l e i s h m a n  ( 1  968)  r e p o r t e d  

t h e  e m e r q e n c e  o f  t h e  f o l l o w i n g  p e r c e p t u a l - m o t o r  a b i l i t i e s  f r o m  a  

Itseries o f  i n t e r l o c k i n g  s t u d i e s t t  ( p ,  5 4 9 )  : c o n t r o l  p r e c i s i o ~ ,  

m u l t i l i m b  c o c r d i n a t i o n ,  r e s p o n s e  o r i e n t a t i o n ,  r e a c t i o n  time, 

s p e e d  o f  arm ~ o v e r o e ~ l t ,  ra te  c o r i t r o l ,  manua l  d e x t e r i t y ,  f i n q e r  
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d e x t e r i t y ,  a rm-hand s t e a d i n e s s ,  w r i s t / f i n q e r  s p e e d ,  and  aiminq, 

To t h e  a b o v e  a b i l i t i e s ,  F l e i s h m a n  a d d e d  n i n e  s k i l l  o r  p h y s i c a l  

p r o f i c i e n c y  f a c t o z s  t o  c o m p l e t e  t h e  t a x o n c m y :  t h e  s k i l l s  

i n c l u d e d  t y ~ e s  cf f i e x i b i l i t y ,  s t r e ~ q t h ,  c o o r d i n a t i o n ,  b a l a n c e  

a n d  s t a m i n a .  Harrow Is ( 1972) t a x o n o m y  o f  t h e  p s y c h c - m o t o x  d o m a i n  

was too  e x t e n s i v e  t o  d e s c r i b e  f u l l y  h e r e  a s  i t  i n c l u d e d  s i x  

c l a s s i f i c a t i o n  l e v e l s ,  2 0  s u b c a t e q o r i e s  a n d  n u m e r o u s  d i v i s i c n s  

a n d  s u b d i v i s i o n s .  T h e  s i x  c l a s s i f i c a t i o n  l e v e l s  were r e f l e x  

movemen t s  ( i n c l u d e d  a s   rer requisites t o  f o l l o w i n q  l e v e l s ) ,  

b a s i c - f u n d a m e n t a l  movements ,  p e r c e p t u a l  a b i l i t i e s ,  p h y s i c a l  

a b i l i t i e s ,  s k i l i e d  movements ,  a n d  n o n - d i s c u r s i v e  c o m m u n i c a t i o n  

( f a c i a l  e x p r e s s i c n ,  i n t e r p r e t i v e  movements )  . 
T h i s  b r i e f  r e v i e w  was i n t e n d e d  t o  p r o v i d e  t h e  r e a d e r  w i t h  a 

f lavour  of t h e  s c o p e  o f  t h e  p e r c e p t u a l - m o t o r  o r  p s y c h o - m o t o r  

d o m a i n  (see, f o r  e x a m p l e ,  Har row ( 1 9 7 2 )  o x  Merrill ( 1 3 7 2 )  f o r  

more  c o m p l e t e  r e v i e w s )  , A l t h o u q h  t h e  c a t e g o r i e s  F l e i s h m a n  ( 1  3 6 8 )  

p r o v i d e d  w e r e  d e r i v e d  f r c m  r e s e a r c h  f i n d i n g s ,  h e  a d d e d  t k a t  

t h e s e  c a t e q o r i e s  were n o t  a l l  i n c l u s i v e .  F l e i s h m a n  r e p o r t e d  t h e  

u s e  o f  e x t e n s i v e  p e r c e p t u a l - m o t o r  a n d  c o q n i t i v e  t e s t  b a t t e r i e s  

t o  i d e n t i f y  a b i l i t y  f a c t o r s  r e l e v a n t  t o  a c o m p l e x  t r a c k i ~ q  t a s k ,  

S u b s e q u e n t l y ,  a  s k i l l  t r a i n i n g  p r o g r a m  was d e v e l o p ~ d  u t i l i z i n q  

r e s e a r c h  f i n d i n q s ,  

E x a m ~ l e s  cf  r e s e a r c h  e x a m i n i n q  many o f  t h e  v a r i a b l e :  l i s t e d  

ak.ove, u s u a l l y  i n  r e l a t i c n  t o  c t h e r  f a c t o r s ,  were r e a d i l y  

a v a i l a b l e .  F o r  i n s t a n c e ,  F l o w e r s  (1975)  r e p o r t e d  a r e l a t i o n s h i p  



b e t k e e n  h a n d  p r e f e r e n c e  a n d  s k i l i  on  a  t t t a p p i n g "  t e s t  (grist a n d  

f i n q e r  s p e e d ) .  Williams ( 1974 )  f o u n d  a r e l a t i o n s h i p  b e t w e e n  l e q  

s t r e n q t h  a n d  s p e e d  o f  kody  movement.  B a r r e l 1  a n d  I r i p p e  ( 1 9 7 5 )  

r e p c r t e d  a  d i f f e r e n c e  i n  f i e l d - d e p e n d e n c e  (a p e r c e p t u a i  a b i i i t y )  

and s k i l l  i n  v a r i o u s  s p o r t s .  D i c k i n s o n  ( 1 9 6 9 )  f o u n d  n o  

r e l a t i o n s h i p  b e t w e e n  d i s t a n c e  p e r c e p t i o n  a n d  art a i m i n q  t a s k ,  T h e  

p e r c e p t u a l - m o t o r  v a r i a b l e  i n  m o s t  common u s e ,  h o w e v e r ,  was 

r e a c t i o n  time ( M o r r i s ,  1 9 7 7 ) .  A s e l e c t i o n  o f  some  o f  t h e  

r e s e a r c h  i n v o l v i n q  r e a c t i o n  rime was  i n c l u d e d  be low.  

A l t h o u g h  r e a c t i o n  time was t h e  common term, s t u d i e s  i n  t h i s  

a r e a  were o f t e n  c o n c e r n e d  w i t h  o t h e r  a s p e c t s  o f  r e s p o n d i n q  t o  a  

s t i m u l u s .  R e a c t i o n  ( o r  d e c i s i o n )  time a c t u a l l y  r e f e r r e d  t o  t h e  

e l a p s e d  t ime b e t w e e n  t E e  o n s e t  of a s t i m u l u s  a n d  r h e  i n i t i a t i o n  

o f  a  r e s p o n s e  b y  a s u b j e c t ;  r o r a l  r e s p o n s e  time was  t h e  e l a p s e d  

time b e t w e e n  s t i m u l u s  ~ n s e t  a n d  c o m p l e t i c n  o f  a r e s p o n s e ;  

~ o v e m e n t  time was t h e  d i f f e r e n c e  b e t w e e n  t c t a l  r e s p o n s e  t i m e  a n d  

d e c i s i o n  time (Cra",ty, 1973;  L a w t h e r ,  1372)  . E x p e r i m e n t s  

i n v o l v i n q  t h e s e  v a r i a b l e s  m i g h t  h a v e  v a r i e d  c o n s i d e r a b l y  i n  

c o m p l e x i t y :  s i t u a t i o n s  i n v o l v i n q  a s i n g l e  s t i m u l u s  a n d  r e s p o n s e  

were s a i d  t o  i n v o l v e  s i m p l e  r e a c t i o n  time, w h e r e a s  t h o s e  w i t h  

m u l t i p l e  s t i ~ u l i  a n d  r e s v o n s e  p o s s i b i l i t i e s  were t e r m e d  c o m p l e x  

r e a c t i o n  time s i t u a t i o n s ,  

S t u d i e s  o f  r e s p o n s e  s p e e d  m i q h t  h a v e  i n v o l v e d ,  f o r  e x a n p l e ,  

e x a m i n a t i c n s  o f  t h e  a p F a r e n t  e f f e c t s  o f  a q e  o z  r e s ~ o n d i n q  

( F u l t o n  a n d  H u k k a r d ,  1575 ;  Nebes, 1 9 7 8 )  , t h e  relations hi^ 



k e t h e e n  r e a c t i o c  a n d  mcvement  times ( H e c r y ,  1 3 6 1 ;  Maaill a n d  

P o w e l l ,  1 9 7 5 ) ,  c r  r e l a t i o n s h i p s  b e t w e e n  r e e p o c s e  s ~ e e d s  a n d  

p s y c h o l o g i c a l  lvstatest t  s u c h  a s  d e p r e s s i o n  ( B y r n e ,  1375)  c r  

r e t a r d a t i o n  ( G c s L i n q  a n d  J e n n e s s ,  1974)  . 
After e x a m i n i c q  t h e  r e s p o n s e  s p e e d s  o f  ~ i n e  t c  17 y e a r  011s 

(N=25O),  s ' u l t o n  a n d  Hukkard  (1375) r e p o r t e d  t h a t ,  k h i i e  b o t h  

r e a c t i o n  times a n d  Eovement  times t e n d e d  t o  d e c r e a s e  w i t h  a q e ,  

f e m a l e s  Lad  f a s t e r  r e a c t i o n  times a n d  males f a s t e r  movement  

times. T h e  a u t h o r s  c c n c l u d e d  t h a t  s t r e n g t h  seemed  t o  c o n t r i k u t e  

t c  novemen t  t i n e  bu-t  n c t  r e a c t i o r ,  time. S u r w i l l o  ( 1 9 7 7 )  

r e p o r t e d ,  a f t e r  s t u d y i n q  s i m p l e  a n d  c h o i c e  r e a c t i o n  times i n  

b o y s  (N=1C8) f r o m  f o u r  t o  1 7 ,  t h a t  t t 5 - y e a r - o i d s  t o o k  n e a r l y  

t h r e e  t i m e s  l o n g e r  t h a n  1 7 - y e a r - o l d s  t o  p r o c e s s  o n e  c f  

i n f c r m a t i o n 1 3  (F. 3 7 ) .  B l t h o u q h  r e s p o n s e  s p e e d  a p p a r e n t l y  

i m ~ r o v e d  d u r i n q  a d o l e s c e n c e ,  m o s t  i n v e s t i q a t i o n s  h a d  c i t e d  

d e c l i n e  w i t h  i n c r e a e i r r g  a q e  beyorid t h a t  ( E a u m q a r t n e r  a n d  

J a c k s o n ,  1 9 7 5 )  . N e b e s  ( 1 5 7 8 )  f o u n d ,  h o w e v e r ,  i n  a c o m p a r i s o n  o f  

r e s F o n s e  s p e e d s  cf younq (mean a q e  was 18.9;  N=32) a n d  e l d e r l y  

(mean a q e  was 67 .7 ;  N=32) s u b j e c t s ,  : ha t  t h e  f t u s u a ;  a q e  

d e c r e m e ~ t  i n  r e E p o n e e  l a t e n c y N  (Be 884)  was e v i d e c t  when 

s u f  ject s r e s p o n d e d  m a n u a l l y  b u t  n o t  when t h e y  r e s p o n d e d  v o c a l l y ,  

T h u s ,  Nebes  c o n c l u d e d  t h a t  t h e  d e c l i n e  i n  r e s p o n s e  s p e e d s  w i t h  

a q e  m i q h t  z o t  h a v e  k e e n  a  g e n e r a l  ~ h e n c m e n o n .  

. D e b a t e  h a d  c o r t i ~ u e d  f o r  many y e a r s  a b o u t  t h e  r e l a t i o n s h i p  

b e t w e e n  r e a c t i o n  time a n d  movement rime. Whereas  scme wri ters  



( H e n r y ,  1 9 6 1 )  r e p o r t e d  n o  r e l a t i o n s h i p  b e t w e e n  t h e s e  v a r i a b l e s ,  

o t h e r s  ( P i e r s o n  a n d  R a s c h ,  1 9 6 0 )  f o u n d  s t a t i s t i c a l l y  s i q c i f i c a n t  

r e a c t i o n  t i m e / m c v e m e n t  time c o r r e l a t i o n s .  I n  a m o r e  r e c e n t  

p a p e r ,  M a g i l l  a r d  P o w e l l  ( 1 9 7 5 )  p o s t u l a t e d  t h a t  ar .  I 1 e s s e n t i a l l y  

~ e r c ~ ~  r e l a t i a ~ s h i p  b e t w e e n  r e a c t i o n  a n d  m o v e m e r t  times, i f  

v a l i d ,  s h o u l d  n o t  h a v e  k e e n  a f f e c t e d  b y  t h e  f l f f i a n i p u l a t i o n  o f  

v a r i o u s  e x p e r i m e n t a i  v a r i a b l e s N  ( p .  7 2 0 )  . T h e i r  f i n d i n q  cf a 

s t a t i s t i c a l l y  s i q n i f i c a n t  r e l a t i o n s h i p  f o r  males (N=18) a n d  n o t  

f e m a l e s  ( N = 1 8 ;  L o t h  g r c u p s  were c o l l e q e  s t u d e n t s ,  aqes 1 3  t o  2 4 )  

c a u s e d  t h e m  to  q u e s t i o n  t h e  q e n e r a l i t y  o f  t h e  I 1 e s s e n t i a l l y  z e r o "  

p o s i t i o n .  

T h e  d e c i s i o n  t i m e - m o v e m e n t  time r e l a t i o n s h i p  was a l s o  

e x a m i n e d  w i t h  r e s p e c t  t o  o t h e r  v a r i a b l e s .  B y r n e  ( 1 9 7 5 )  , f o r  

i n s t a n c e ,  f o u n d  n o  r e i a t i o n s n i p  b e t w e e n  t h e s e  v a r i a b l e s  i n  

c o n t r o l  s u b j e c t s  (N=15;  mean a q e  was 3 6 , 5  y e a r s )  b u t  a 

s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n  i n  d e p r e s s i v e  s u b j e c t s  

(N=30;  mean a q e  was 4 0 . 6  y e a r s ;  1 4  males, 1 6  f e m a l e s ) .  Ir a 

s u b s e g u e n  t s t u d y ,  B y r n e  ( 1976) r e p o r t e d  t h a t  o n l y  d e c i s i o n  time 

( a n d  n o t  m c v e m e n t  time) ltwas f u r t h e r  s e n s i t i v e  t o  c l i n i c a l  

v a r i a t i o n  w i t h i n  t h e  d e p r e s s i v e  s t a t e w  (F. l 4 3 ) ,  i n  t h a t  

d e c i s i o n  time was s t a t i s t i c a l l y  s i q n i f i c a n t l y  l o n q e r  i n  t h e  

p s y c h o t i c  (N=15;  mean a q e  was 46 .1  y e a r s )  t h a n  n e u r o t i c  (N=15;  

mean a q e  was 3 5 . 1  y e a r s ;  7 males a n d  8 f e m a l e s  i r  e a c h  q r o u p )  

d e p r e s s i v e  s u b j e c t s .  O t h e r  s t u d i e s  f o c u s e d  c n  d i f f e r e n c e s  ia 

r e s y o n s e  s p e e d s  b e t w e e n  r e C a z d e d  a n 6  n o n r e t a r d e d  s u b j e c t s .  



G c s l i n q  acd J e n u e s s  ( 1  9 7 4 ) ,  f o r  e x a m p l e ,  f o u r d  t h a t  i n c r e a s i a q  

t h e  p e r i o d  b e t w e e n  r e a c t i o n  time t r i a l s  h a d  a f f e c r ~ d  r e t a r d e d  

( N =  12 ;  mean a g e  was 17.3 y e a r s )  b u t  n o t  n o n r e t a r d e d  ( N = l 2 ;  mean 

aqe  was 17. 1 y e a r s )  s u b j e c t s .  Not s u r p r i s i n q l y ,  a s  the f i n d i n q s  

o f  Eade, Newell and Wallace (1  378) s u p p o r t e d ,  r e t a r d e d  s u b j e c t s  

were q e n e r a i l y  s l o w ~ r  t h a n  n o n r e t a r d e d  s u b j e c t s  o n  r e s p o n s e  

s p e e d  t a s k s .  A l t h o u g h  t h e  l a t t e r  a u t h o r s  r e p o r t e d  t h a t  

i n c r e a s i n q  t a s k  d i f f i c u l t y  h a d  g r e a t e r  e f f e c t  on  r e t a r d e d  t h a n  

n o n r e t a r d e d  s u b j e c t s  ( i n  terms of  r e a c t i o n  a n d  movement t imes) , 

r e t e r d e d  s u b j e c t s  d i d  s t a t i s t i c a l l y  s i g n i f i c a n t l y  r e d u c e  

movement  t i m e  o v e r  t h e  f i v e  d a y s  o f  p r a c t i c e  o f  t h e  s t u d y .  

T h i s  s e c t i o n  p r o v i d e d  d e l i n e a t i o n s  c f  some o f  t h e  v a r i a b l e s  

i n  t h e  p e r c e ~ t u a l - m c t o r  d o m a i n  a n d  p r e s e n t e d  some e x a m p l e s  o f  

r e s e a r c h  f i n d i n g s ,  ~ a r t i c u l a r l y  w i t h  r e s p e c t  t o  r e a c t i o n  t ime, 

movement t i m e  o r  r e s p o n s e  s p e e d  i n  q e n e r a l .  

P e r c e p t u a l - m o t o r  v a r i a k l e s  a n d  b e h a v i o u r  i n  s p o r t  

A s a m p l e  o f  some  c f  t h e  r e s e a r c h  f i n d i n q s  c o n c e r n i n q  

p e r c e p t u a l - m o t o r  v a r i a b l e s  a n d  t h o s e  i n v o l v e d  i n  s p o r t  was 

p r e s e n t e d  k e l o w :  ac  e x h a u s t i v e  r e v i e w  o f  r e l e v a n t  l i t e r a t u r e  was 

b e y c n d  t h e  s c o ~ e  of t h i s  p a p e r ,  The  s t u d i e s  ~ r e s ~ n t e d  m i q h t  h a v e  

r e f l e c t e d  d i f f e r e n t  p o i n t s  on C r a t t y l s  ( 1  973) t T p e r c e p t u a l - m o t o r  

c o n t i n u u m u  ( p .  4 3 0 ) ,  i . e , ,  v a r i a b l e s  m i q h t  h a v e  r e f l e c t e d  t c  a  

q r e a t e r  o r  l e s s e r  e x t e n t  t h e  c o m p o n e n t s  o f  p e r c e p t i o n  a n d  m o t o r  



b e h a v i o u r .  

One v a r i a b l e  t h a t  q e n e r a t e d  scme  i n t e r e s t  was  s p a t i a l  

o r i e n t a t i o n  ( o r  r e s p o n s e  o r i e n t a e i o n ,  i n  F i e i s h m a n  I s  ( 1968)  

t a x o n o m y )  , A ~ p a r e n t l y ,  d i f f e r e n c e s  e x i s t e d  i n  i n d i v i d u a l s '  

d e p e n d e n c e  on e n v i r c n m e n t a l  c u e s  i n  e s t i m a t i n q  t h e  t r u e  v e r t i c a l  

p o s i t  i o n  i n  some v i s u a l  d i s p l a y .  I n d i v i d u a l s  who r e l i e d  h e a v i l y  

o n  e n v i r o n m e n t a l  c u e s ,  e v e n  d i s t o r t e d  o r e s ,  t o  es t imate t h e  

v e r t i c a l  were c a l l e d  f i e l d  d e p e n d e ~ t ;  t h o s e  who r e l i e d  o n  t h e i r  

own i n n e r  ( p r o p r i o c e p t i v e )  cues were t e r m e d  f i e l d  i r d e p e n d e n t .  

A l t h o u q h  Ea r r e l i  a n d  T r i p p e  (1375)  n o t e d  t h a t  o v e r  two t h o u s a n d  

p r o j e c t s  h a d  u t i l i z e d  t h e  c o n c e p t  o f  f i e l d  

dependence/inde~endeace, t h e y  c o n t e n d e d  t h a t  t h e  c c n c e p t  had  had  

l i t t l e  a p ~ l i c a t i c n  w i t h  r e s e a r c h  o f  p e r f c r r c e r s  i n  s p o r t .  Barrel1 

a n d  T r i p p e  exaffiined f i e i d  d e p e n d e n c e / i n d e p e n d e n c e  i n  

p r o f e s s i o n a l  b a l l e t  d a n c e r s  ( N = 1 2 ) ,  p r o f e s s i o n a i  s o c c e r  p l a y e r s  

(N=3O), p r o f e s s i o n a l  c r i c k e t e r s  ( N =  l 3 ) ,  h i g h  c a l i b r e  t e n n i s  

p l a y e r s  ( N =  18) , h i q h  c a l i b r e  t r a c k  a n d  f i e l d  a t h l e t e s  ( N = 2 1 ) ,  

a n d  p l a y e r s  o f  medium a b i l i t y  i n  s o c c e r  ( N = 1 6 ) ,  c r i c k e t  (N=3), 

t e n n i s  ( l 8 ) ,  a c d  t r a c k  a n d  f i e l d  (N=16) ; a n  a d d i t i o n a l  q r o u p  

(N=28) o f  males s e r v e d  a s  c o n t r o l s .  T h e  r e s u l t s  i n d i c a t e d  t h a t  

t h e  h i q h  c a l i b r e  t e n n i s  p l a y e r s  (mean s c c s e = 3 . 4 2 )  were 

s t a t i s t i c a l L y  s i g n i f i c a n t l y  m o r e  f i e l d - d e ~ e n d e c t  t h a n  medium 

l e v d  t e n n i s   layers ( t = 2 . 8 7 , ~ < , 0 5 )  a n d  a l s o  s t a t i s t i c a l l y  

s i q n i f i c a n t l y  ( D u n c a n t  s m u l t i p l e  r a n q e  t e s t ;  p < ,  05) more  f i e l d  

d e p e n d e n t  t h a n  h i q h  c a l i b r e  t r a c k  a n d  f i e l d  a t h i e t e s  (mean 



s c o r e = 1 . 6 3 ]  c z  t h e  c o n l r c ?  a r o u p  (mean s c o r e = l , 8 l ) ,  

A x o t h e r  s t u d y  (Meek a n d  S k u b i c ,  1 3 7 1 )  c o m p a r e d  f i e l d  

d e p e n d e n c e / i n d e ~ e n d e r i c e  o f  t h e  h i q h e s t  (N=30) a n d  lowest (N=30) 

skill q r o u F s  o f  h i q h  s c h c o l  females; s k i l l  was d e t e r m i c e d  by  t3e 

r a t i n q s  o f  t h r e e  e x p e r t s .  The  a u t h o r s  r e p o r t e d  t h a t  t h e  t i q h l y  

s k i l l e d  p e r f c r m ~ r s  were  s r , a z i s ~ i c a l l y  s i q n i f i c a n t l y  ( F i s h e r ' s  

t = 3  .O8,p=. 0 1 )  mcre  f i e l d  i n d e p e n d e n z  t h a n  t h e  p o o r l y  s k i l l e d  

q r o u p .  Some s u p p o r t  f o r  t h e  l a t t e r  f i n d i n q  came f r o m  Guycz ,  

F a i r c h i l d  a n d  H i l l  ( 1 9 8 0 )  who e x a m i n e d  t h e  r e l a t i o n s h i p  k e t k e e n  

f i t x e s s  a n d  f i e l d  d e p e n d e n c e / i n d e p e n d e r c e  i n  f o u r  q r o u p s  o f  

c h i l d r e n  i n  G r a d e s  4  t c  6 ;  4 3  b o y s  a n d  92  q i r i s  were r a t e d  h i q h  

i n  f i t n e s s  (or? a f i t n e s s - m o t o r  a b i l i t y -  b a t t e r y ) ,  a n d  6 7  k o y s  a n d  

7 7  q i r l s  were p l a c e d  i c  low f i t n e s s  q r o u p s .  T h e  f i n d i n q s  

indicated t k a t  q i r l s  were more  f i e l d - d e p e n d e n t  t h a n  b o y s  

( ~ , , 3 2 5  =21 .49 ,p< .001)  a n d  % h a t  q i r l s  l o w  i n  f i t n e s s  were more 

f i e l d  d e p e n d e n t  t h a n  t h e  o t h e r  q r o u p s  (F[ ,=s  = 7 . 3 1 , p < . 0 1 ) .  Guyo t  

e t  a l ,  a l s o  c o n c l u d e d  t h a t  I f g i r l s  s k i l l e d  i n  p h y s i c a l  a c t i v i ~ i e s  

may b e  a s  f i e i d - i n d e p e n d e n t  a s  boys1!  (p. 4 1 3 ) .  

O t h e r  s t u d i e s  e m p l o y i n q  m e a s u r e s  o f  f i e l d  

d e p e o d e c c e / i n d e ~ e n d e n c e  h a v e  r e p o r t e d  n o  d i f f e r e n c e s  b e t k e e n  

q r o u p s .  Williams ( 1 9 7 5 ) ,  f o r  e x a m p l e ,  f o u n d  n o  d i f f e r e n c e s  

b e t w e e n  h i q h l y  r a t e d  ( n = 1 4 ;  mean a q e  was 26.7)  a n d  l e s s  t i q h l y  

r a t e d  ( N = l l ;  mean a q e  was 26.3 )  f e n c e r s  on  a z e s t  o f  f i e l d  

d e p e n d e n c e  ( m e a n s = 2 5 . O O ( k i q h l y  s k i l i e d )  vs. 2 1 , 6 4 ; t = 1 . 5 5 , p > . O 5 ) .  

Pa rqman ,  B e n d e r  a n d  D e s h a i e s  ( 1 9 7 5 )  e x a m i n e d  b a s k e t b a l l  ~ h o o t i n q  



p e r f o r m a E c e  o f  nale ( N = l l ;  mean a q e  was 2 0 , 7 )  a n d  female ( N = 9 ;  

mean a q e  was 20.5)  c o i l e g e  b a s k e t b a l l  p l a y e r s  a n d  a l s o  ~ e s t e d  

t h e  p l a y e r s  u s i n q  t h e  m e a s u r e  o f  f i e l d  d e ~ e n d e n c e / i n d e p e n d e n c e  

t h a *  Williams ( 1 9 7 5 )  e m p l o y e d .  P a r q m a n  e t  a l .  r e p o r t e d  t h a t  

s c o r e s  o n  t h e  l a t t e r  m e a s u r e s  d i d  n o t  c o r r e l a t e  s t a t i s t i c a l l y  

s i g ~ i f i c a n t i y  w i t h  p e r c e n t a q e s  o f  f r e e  t h i c w s  

( r=C.41  (males) ; r = - 0 . 0 5  ( f e m a l e s ) )  o r  f i e l d  g o a l s  ( r = 0 . 1 6  ( m a l e s )  ; 

r=-0 .21  ( f e m a l e s )  ) made b y  t h e  k a s k e t b a l l  p i a y e r s .  

T h e  l a c k  cf c o n s i s t e n t  f i n d i n q s  u s i n q  m e a s u r e e  of f i e l d  

d e ~ e n d e n c e / i n d e ~ e n d e n c e  m i q h t  h a v e  b e e n  d u e  i n  p a r t  t o  t h e  

v a r i e t y  o f  i n s t r u m e n t s  e m p l o y e d ,  The  t w o  s t u d i e s  a b o v e  w h i c h  

r e p o r t e d  s t a t i s t i c a l  n o n - s i q n i f i c a n c e  u s e d  t h e  H i d d e n  F i q u r e s  

T e s t  Cf-1 w h e r e a s  Meek a n d  S k u b i c  ( 1 9 7 1 )  a n d  Barrel1 a n d  T r i p p e  

( 1  975) r e p c r t e d  s t a t i s t i c a l l y  s i g n i f i c a n t  r e s u l t s  u s i n q  

r o d - a n d - f r a m e  tes ts .  G u y o t  e t  a l .  ( 1 9 8 0 )  r e p o r t e d  s t a t i s t i c a l  

s i q n i f i c a n c e  b u t  u s e d  a  d i f f e r e n t  h i d d e n - f i q u r e s  i n s t r u m e n t  

i, e . ,  t h e  emkedded  f i g u r e s  test  ( W i t k i n ,  Dyk, F a t e r s o n ,  

Goodenouqh a n d  K a r p ,  1 9 6 2 ) .  A l t h o u g h  t h i s  d i s c u s s i o n  t e n d e d  t o  

s u ~ ~ o r t  D e s h a i e s  arid P a r q m a n ' s  ( 1  976) f i n d i n q  t h a t  

h i d d e n - f i q u r e s  tes ts  a p p e a r e d  t o  b e  p o o r  m e a s u r e s  o f  f i e l d  

d e p e n d e n c e / i n d e p e n d e n c e ,  it a p p e a r e d  t h a t  m e a s u r e s  ,of s p a t i a l  

o r i e n t a t i o n ,  o r  a t  lea  s t  t h o s e  o f  f i e l d  d e p e n d e n c e / i n d e p a d e n c e ,  

h a v e  n o t  ~ r o d u c e d  c o n s i s t e n t  f i n d i n q s  w i t h  r e q a r d  t o  b e h a v i o u r  

i n .  s p o r t s  s i t u a t i o c s .  A n c t h e r  p o i n t  was made b y  G r a y d o n  ( l 9 8 O ) ,  

who f cund n o  d i f f e r e n c e s  (F236=* 5 8 ,  p>. 0 5 )  i n  s p a ~ i a i  a b i l i t y  



amofiq q r o u p s  cf women i n t e r n a t i o n a l  s q u a s h  p l a y e r s  !N= 1 3  ; mean 

a q e  was 28 '  y e a r s ) ,  p l a y e r s  o f  low a b i l i t y  ( N =  13)  , a n d  

n c n - p l a y e r s  (N=13) ; q r o u p s  were e q u a t e d  f o r  a q e  a n d  e d u c a t i o n ,  

S h e  s u q q e s t e d  t h a t  p e r h a p s  p e r f o r m a n c e  a t  s q u a s h  l1is s o  

e x c ~ e d i n q i y  c o m p l e x  t h a t  t h e  c o n t r i b u t i o n  o f  a s i n q l e  f a c t o r  

s u c h  a s  s p a t i a l  a b i l i t y  is l i k e l y  t o  b e  m i n i m a l v  (p ,  9 7 0 ) .  

Data i n v o l v i n q  r e c c q n i t i o n  a n d  v i s u a l  p e r c e p t u a l  s p e e d  o f  

a t h l e t e s  came f r o m  s t u d i e s  b y  A l i a r d ,  Graham a n d  P a a r s a l v  ( 1 9 7 9 )  

a n d  A l i a r d  I ) .  The f o r m e r  s t u d y  f o u n d  t h a t  when f e m a l e  

c c l l e q e  b a e k e t k a l l  p l a y e r s  ( N =  10) a n d  l l n c n - p l a y e r e l l  ( N =  1 0 )  were 

p r e s e c t e d  w i t h  s i i d e s  i a c h i s t o s c o p i c a i l y  t h a t  d e p i c t e d  

s i t u a t i o n s  t h a t  were s t r u c t u r e d  ( a c t u a l  b a s k e t b a l l  qame 

s i t u a t i o n s )  c r  u n s t r u c c . u r e d  ( t h e  b a l l  h a d  j u s t  c h a n q e d  h a n d s  o r  

was i n  n e i t h e r  team's p o s s e s s i o n ) ,  t h e  p l a y e r s  d e m a n s t r a t e d  

s u p e r i o r  (F1, 18 = 7 . 3 7 , p < , 0 5 )  recall. b u t  o n l y  f o r  t h e  s t r u c t u r e d  

s l i d e s .  The  a u t h o r s  c o n s i d e r e d  t h e  p l a y e r s '  ~ u p e r i c r i t y  i n  

r e c a l l  t o  h e  a f u n c t i o n  of t h e i r  e n c o d i n g  i n f o r m a t i o n  t o  a 

deeper l e v e l  t h a n  n o n - p l a y e r s ,  

A s u b s e q u e n t  s t u d y  ( A l l a r d ,  1 9 7 9 ) ,  h o w e v e r ,  f o u n d  t h a t  

f e m a l e  c o l l e g e  v o l l e y b a l l  p l a y e r s  (N=10) were f a s t e r  

(Fi,bg = 1 0 8 7 8 , p < . 0 1 )  t h a n  l T n o n - p l a y e r s l l  (N=10) i n  d € t e c t i n q  a 

b a l l  i n  t a c h i s ~ o s c o ~ i c a ~ i y  p r e s e n t e d  s l i d e s ,  r e q a r d l e s s  c f  

w h e t h e r  t h e  s l i d e s  d e p i c t e d  qame o r  non-game s i t u a t i o n s .  F u r t h e r  

e v . i d e ~ ? c e  was g a t h e r e d  t o  show t ha t  p e r c e p t i o n  time i n  t h i s  t a s k  

was r e l a t e d  t o  t h e  v o l l e y b a l l  s k i l l  p o s s e s s e d  by t h e  s u b j e c t  a n d  



n o t  t o  s i m p l e  r e a c t i o n  time c a y a b i l i t i e ~  cf the s u b j e c t s ,  

A n o c h e r  p e r c e p t u a l - m o t o r  v a r i a b l e  was b a l a n c e .  I n  1 5 6 8 ,  

S i n q e r  r e ~ o r i e d  t h a t ,  a l t h o u q h  i t  a p p e a r e d  t h a t  b a l a n c e  was 

e s p e c i a l l y  i m p o r t a n t  i n  a 9 h l e ' i c  p e r f o r m a a c e ,  r e s e a r c h  o c  t h e  

r e l a t i o r :  c f  b a l a n c e  t o  a t h l e t i c  s u c c e s s  h a d  b e e n  l i m i t e d .  I n  

r e v i e w i n q  t h e  l i t e r a t u r e  zo d a t e ,  S i n g e r  ( 1 9 6 8 )  n o r e d  t h a t  

d i f f e r e n t  t e s t s  o f  b a l a n c e  were n o t  h i q h l y  c o r r e l a t e d  a n d  r h a t  

s t u d i e s  c c m p a r i c g  b a l a n c e  i n  a t h l e t e s  a n d  n o s i - a t h l e t e s  were 

" i ~ c o n c l u s i v ~ ~ ~ ,  H e  t h e n  r e p o r t e d  t h e  r e s u l t s  o f  h i s  own kork i n  

w h i c h  b a l a n c e  of  c o l l e q e  s t u d e n t s  i n  t h e  f o l l o w i n q  q r o u p s  was 

m e a s u r e d  u s i n g  a  s t a b i l o m e t e r  a p p a r a t u s  which  S i n q e r  d e s i q n e d :  

" F i f t e e n  o f  t h e  b e s t  a t h l e t e s ,  a c c o r d i n q  t o  t h e i r  c o a c h e s t t  ( p a  

6 4 6 )  i n  b a s k e t h a l l ,  b a s e b a l l ,  f o o t b a l ; ,  g y m n a s t i c s ,  a n d  

w r e s t i i o q ,  15  e x p e r i e n c e d  w a x e r  s k i e r s ,  1 5  male n o n - a t h l e t e s ,  

a n d  15 I t f e m a l e  s t u d e n t s t 1 ,  S i n g e r  ( 1 9 6 8 )  c o n c i u d e d  t h a t  r h e  water 

s k i e r  (mean s c o r e = I  7,4 1)  a n d  q y m n a s t i c  (mean s c o r e =  16 .58)  q r o n p s  

were more e f f e c t i v e  i n  t h e  b a l a n c e  .;ask (Fgi134 =2.65 ,p<.C5)  + h a n  

I1mary o f  t h e  o t h e r  a t h l e t i c  q r o u p s ,  n o n - a t h l e t e s  a n d  q i r l s "  ( p .  

6 5 4 ) ,  He a d d e d  r h a t  t h e r e  was l i t t l e  c o r r e l a t i o n  b e t w e e n  k a l a n c e  

a n d  e i t h e r  k e i g b t  o x  w e i q h t ;  S i n q e s  a l s o  r o t e d  t h a t  t h e  

s i ~ i l a r i t y  h e t h e e n  t h e  t a s k  e ~ ~ l o y e d  a n d  a b i l i t i e s  demanded  i n  

p a r t i c u l a r  s p o r t s  m i g h t  h a v e  i n f l u e n c e d  t h e  f i n d i n q s ,  

A s  m e ~ t i o r ~ e d  e a r l i e r ,  r e a c t i o n  time was a  p o p u l a r  measure 

in. s t u d i e s  o f  b e h a v i o u r .  C r a t t y  a n d  H u t t o n  ( 1 3 6 3 )  s t a t e d  z h a t  

"For t h e  p a s t  s e v e z t y - f i v e  y e a f s ,  e x p e r i m e n t s  i n  r e a c t i o n  "_me 



a n d  movement  t i ne  h a v e  ~ r o v i d e d  d a t a  w h i c h  o f f e r  r e a s o ~ a k l y  

p r e c i s e  q u i d e  l i n e s  f o r  c o a c h e s  a n d  p h y s i c a l  e d u c a r o r s t l  ( p .  3 ) .  

He a d d e d  ( C r a t t y ,  1 9 7 3 )  t h a t  r e a c t i o n  t i m e  tests h a v e  b e e n  u s e d  

t o  e v a l u a t e  t h e  N q u i c k n o s s t l  o f  movemen t s ,  f o r  e x a m p l e ,  o f  

f o o t b a l l  f layers a n d  t h a t  t lComplex  r e a c t i o n  time t e s t s  h a v e  b e e n  

e m ~ i o y e d  w i t h  E u ~ o p e a r ~  a t h l e t e s ,  a n d ,  when e x p e r i m e n t a l  

c o n d i t i o n s  a r e  s i m i l a r  t o  t h o s e  t h e y  e n c o u n t e r  i n  t h e i r  s p o r t ,  

t h e  r e s u l t s  a r e  m o d e r a t e l y  p r e d i c t a b i e  o f  a t h l e t i c  s u c c e s s t g  ( p ,  

25)  

I n  r e v i e w i n q  r e a c t i o n  a n d  movement t ine l i t e r a t u r e ,  

M a c G i l l i v a r y  (1965)  c o n c l u d e d  t h a t  f i n d i n q s  c l ea r ly  s h o w e d  t h e  

s u p e r i o r i t y  o f  a t h l e t e s  o v e r  n o n - a t h l e t e s  cn measures o f  s i ~ p l e  

r e a c t i o n  time a n d  movement time. I n  a n  e a r l i e r  s t u d y ,  O l s e n  

( 1  456)  a d m i n i s t e r e d  t h r e e  t y p e s  s f  r e a c z i c n  time m e a s u r e s  

( s i m p l e ,  t w o  c h o i c e  a n d  t h r e e  c h o i c e )  a n d  m e a s u r e s  o f  d e ~ t h  

p e r c e p t i o n  a n d  " s p a n  of a p p r e h e n s i o n l I  t o  q r o u p s  o f  male v a r s i t y  

a t h l e t e s  ( A t h l e t i c  Group)  , 100 a c t i v e  males ( I c t e r m e d i a ~ e  

G r o u p ) ,  a n d  100 male n c n - a t h l e t e s ,  T h e  f i n d i n q s  i n d i c a t e d  t h a t  

t h e  A t h l e t i c  G r o u p  was s u p e r i o r  t o  t h e  I n t e r m e d i a t e  G r o u p  o n  t h e  

r e a c t i o n  time m e a s u r e s  ( C r i t i c a l  R a t i o s  f r o m  2.51 t o  4,75; l e v e l  

o f  s t a t i s t i c a l  s i q n i f i c a n c e  f r o m  . 0 2  t o  . 0 0 1 ) ,  t h a t  t h e  A t h l e t i c  

G r o u p  was s u p e r i o r  t o  t h e  n o n - a t h l e t e s  o n  a l l  measures ( C R g s  

f r o m  4.53 t o  10.15;  l e v e l  o f  s i a z i s t i c a l  s i g n i f i c a n c e  was . C01 

f o x  a l l  m e a s u r e s ) ,  a n d  t h a t  t h e  I n t e r m e d i a t e  G r o u p  was s u p e r i o r  

t o  t h e  n o r i - a t h l e t e s  o n  a l l  m e a s u r e s  ( C R t s  f r o m  2.86 t o  5 .92;  



l e v e l  o f  s t a t i s t i c a l  s i q n i f i c a n c e  f r o m  . 0 1  t o  .001) .  

I n  a m o r e  receat s t u d y ,  F u j i t a  ( 1 9 7 6 )  d i v i d e d  r e s p o n s e  time 

i r t c  n i n e  p h a s e s .  U s i r q  a s o p h i s t i c a t e d  d e s i g n ,  10 h i q h  c a l i b r e  

k e ~ n i s  p l a y e r s ,  q y m n a s t s  a n d  s p r i n t e r s  a n d  ( a l t h o u q h  r e p c r t i n q  

was u n c l e a r ,  a F r e s u m a f l y  e q u a l  number  o f )  n n o n s p o r t s m e c l ~  w e r e  

a s k e d  t o  r e a c t  t o  a v i s u a l  d i s p l a y  by a n  o r i e n t i n q  r e s p o n s e  a n d  

t h e  a p p r o ~ r i a t e  b e t a v i c u r .  E l e c t r o d e  a t t a c h m e n t s  a l l o w e d  f o r  t h e  

d e t e c t i o n  c f  e y e  m o v e m ~ n t s  a n d  m u s c l e  c o n t r a c t i o n s  o f  t h e  

t i k i a l i s  a n t e r i o r  a a d  g a s t r o c n e m i u s ;  s i n c e  t h e  s u b j e c t s  s t o c d  o n  

a f o r c e  p l a t f o r m ,  b c d y  movement was a l s o  d e t e c t a b l e ,  From t r a c e s  

of  t h e  v a r i o u s  p h y s i c a l  a n d  m y o q r a p h i c a l  e v e n t s ,  r e s p o n s e  t ime 

was a n a l y z e d  i n t o  n i n e  p h a s e s .  I n  s u m m a r i z i n q  h i s  f i n d i n q s ,  

F u j i t a  c o n c l u d e d  " t h a t  s ~ o r t s m e n  t e n d e d  t o  react t o  t h e  s t i m u l u s  

w i t h  s h o r t e r  r e a c t i o n  time d e p e n d i n q  u p o n  s n o r t e r  l a + e n c y  o f  l e q  

f l e x i o n  d i f f e r e n c e  t 1 s = 5 .  8 8 , 4 . 5 7 ; p < . 0 0  1 ] a n d  s h o r t e r  d e c i s i o n  

t i m e  f d i f f e r e n c e  t 8 s = 4 .  8 1 , 3 , 9 7 ; p < . 0 0 1  ] t h a n  n o n s p ~ r t s m e n ~ ~  (F. 

1 3 6 ) .  D e c i s i o n  time was d e f i n e d  a s  

 conduction time o n  n e r v o u s  s y s t e m  which  i n c l u d e s  t h e  
time p h a s e s  f r o m  t h e  moment o f  r e c e p t i o n  o f  s t i m u l u s  on 
r e t i n a l  f o v e a ,  t h e  d e s c r i m i n a t i o n  o f  it, a n d  d e c i s i o c  
mak ing  on  c e r e b r a l  c o r t e x ,  t o  t h e  moment whec 
q a s t r o c n e m i u s  m u s c l e  b e q i n s  c o n t r a c t i c n ~ ~  [ p ,  129) , 

O t h e r  s t u d i e s  e x a m i n e d  t h e  a p p a r e c t  i n f l u e n c e  of p h y s i c a l  

a c t i v i t y  c n  r e s F o n s e  s p e e d ,  F o r  i n s t a n c e ,  S p i r d u s o  a n d  C l i f f o r d  

(1S78) e x a m i n e d  s i m p l e  a n d  c h o i c e  r e a c t i o r  times a n d  movement 

t i m e  o f  y c u r q  (mean a q e  was 22 .2 )  a n d  o l d  (mear.. a q e  was 0 4 . 2 )  

men who were e i t h e r  r e q u l a r  r u n n e r s ,  r e g u l a r  p a r t i c i p a n t s  i n  a  



r a c k e t s p o r t  c r  n o n a c t i v e  IN=15 f o x  e a c h  o f  t h e  s i x  q r o u p s )  , T h e  

f i c d i n q s  i n d i c a t e d  "at t h e  o l d e r  a c t i v e  men were n o t  

s t a t i s t i c a l l y  s i q n i f i c a n t i y  d i f f e r e n t  (F, =2.55 .1 .55:  p:.05) 
, 4  

 fro^ t h e  y o u c q  n o n a c t i v e  men o n  t h e  s i m p l e  a n d  c h o i c e  z e a c r i o n  

time tests  b u t  were f a s t e r  (FI,94 = 4 . 3  1 ,5 .48;  p < .  0 5 )  t h a n  t h e  

y o u r q  n o c a c t i v e s  O E  t h e  movement time m e a s u r e s .  I n  s h o r r ,  t h e  

a u t h o r s  c o n c l u d e d  t h a t  f f c l d e s  men who m a i n t a i n  a n  a c t i v e  l i f e  

s t y l e  react a n d  move s t a t i s t i c a l l y  s i g n i f i c a n t i y  f a s t e r  a n d  more  

c o n s i s t e n t l y  e h a n  t h e i r  s e d e n t a r y  p e e r s .  Even more  i m p o r t a n t l y ,  

t h e y  react a n d  move a t  l e a s t  a s  q u i c k l y  a s  s e d e n t a r y  men 40 

y e a r s  y o u n q e r f l  (p. 2 3 ) .  I n  c o ~ t r a s t  t o  t h e  a b o v e  f i n d i n q ,  

Boarman ( 1 9 7 7 )  r e p o r t e d  t h a t  a f i v e  week (twice a week) f o l k  

d a a c e  p r o q r a m  d i d  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t l y  a f f e c t  a n  

e x ~ e r i m e n t a i  q z o u p  (N=20;  a q e d  60  t o  99;  18 f e m a l e s  a n d  rwo 

m a l e s )  when c o m p a r e d  wi'h a s imi lar  c c n t r c l  q r o u p  c n  m e a E u r e s  o f  

s i f i ~ l e  r e a c t i o n  a n d  movement  times. 

S t u d i e s  h a v e  a l s o  e x a m i n e d  t h e  i n f l u e n c e  o f  i n c r e a s e d  

s t r e s s ,  i n  t h e  f o r m  of p h y s i c a l  a c t i v i t y ,  on  r e s p o n s e  s p e e d .  

R e y n o l d s  ( 1  976)  f o u n d  t h a t  when f i t  o r  f l c o n d i t i o n e d f f  ( N = l l )  a n d  

w u n c o n d i t i o n e d f l  (N=12) c o l l e g e  women ( a g e d  20 t o  28) w e r e  a s k e d  

t o  ~ e r f o r m  r e s p o n s e  s p e e d  tests w h i l e  m a i n t a i n i n q  a  h e a r t  r a t e  

o f  160 b e a t s  p e r  m i n u t e  d u r i n g  12 m i n u t e  t r i a l s ,  mean r e a c z i o n  

t ime was s l o w e r  f o r  t h e  u n c o n d i t i o n e d  g r o u p  ( F j , q 3 4  = 4 . 1 9 , ~ < . 0 5 ) .  

The l a t t e r  q r o u p  a l s o  showed p o o r e r  p e r i p h e r a l  r e a c t i o n  ( l e f t  

s i d e  x2=1 1 . 4 4 , p < , 0 5 ;  r i q k t  s i d e  ~ 4 2 = 1 1 . 0 3 , p < . 0 5 ) .  R e y n o l d s  no- ied ,  



h o w e v e r ,  t h a t  8 1 R e a c t i o n  time i n  t h e  p e r i p h e r a l  v i s u a l  f i e l d  d i d  

n o t  i n c r e a e e  as  a r e s u l t  o f  a u q m e n t e d  l e v e l s  o f  s tress,  N e i t h e r  

d i d  r e a c t i ~ n  time i n c r e a s e  u n i f o r m l y  w i t h  a u q m e n t e d  l e v e l s  o f  

stress11 (p.  7 7 2 ) .  S - j o b e r q  ( 1 9 7 5 )  s u b j e c t e d  2 5  male s u b j e c t s  

(mean a q e  was 2 4 . 8 )  t o  v a r i o u s  work l o a d s  ( f r o m  150  t o  7 5 0  

kpm/min.) cr, a k i c y c l e  e r q c m e t e r  a c d  a d m i c i s t e r e d  a  c h o i c e  

r e a c t i o n  t a s k  a t  e a c h  work l o a d .  H e  f o u n d  a n  i n v e r t e d - U  s h a p e d  

r e l a t i o n s h i p  b e t w e e n  w c r k  l o a d  a ~ d  r e a c t i o n  s p e e d  ( b e t w e e n  

s e s s i o n s  F= 1  1. 2 € ; d f = 4 ;  p<.001)  , c o n c l u d i n q  t h a t  p e r f o r m a n c e  was 

m o r e  e f f i c i e n t  a t  m o d e r a t e  a c t i v a t i o n  l e v e l s ,  Thomas a n d  R e i l i y  

(1975)  e x a m i n e d  r e a c t i o n  time p e r i o d i c a i l y  a s  a male a t h l e t e  

( a g e  was 31) t o o k  p a r t  i n  8 t c o n t i n u o u s  p a c e d  work a t  m o d e l a t e  

i n - l e n s i t y  f o r  100 h o u r s "  ( p ,  149)  . The  a u ~ h o r s  i e ~ o r t e d  t h a t  

r e a c t i o n  time s t a t i s t i c a i i y  s i g n i f i c a n t l y  ( p < ,  05; f i q u r e s  

u n a v a i l a b l e )  i n c r e a s e d  d u r i n q  t h e  1 0 0  h o u r s  b u t  n o  s s a t i s t i c a l l y  

s i q c i f i c a n t  c y c l i c a l  v a r i a t i o n  was f o u n d ,  U s i n g  movement time t o  

e x a m i n e  tke k i c ~ e c h a n i c s  i n  o v e r h e a d  b a d m i n t o n  s t r o k i n q ,  J o h n s o n  

a n d  H a r t u n g  ( 1 9 7 4 )  m e a s u r e d  f o u r  a c t i o n s  u s i n q  m a l e  (N=25) a n d  

f e m a l e  (N=29) c o l l e g e  s t u d e n t s  who were b e q i c n i r i q  k a d m i n t o c  

p l a y e r s .  T h e y  r e p o r t e d  t h a t  f o r e a r m  r o t a t i o n a l  movemeo t s  

r e s u l t e d  i r !  f a s t e r  ( t l s  f r o m  5.95 t o  10 .34;  p< .01 )  r a c ~ e t - h e a d  

a o v e m e n t  time t h a n  wrist a c t i o n s  f o r  b o t h  s e x e s .  

T h i s  r e v i e w  p r e s e n t e d  f i n d i n q s  of  some o f  t h e  s t u d i e s  t h a t  

h a v e  e x a m i n e d  t h e  r e l a t i  cn of p e r c e p t u a i - m o t o r  v a r i a b l e s  to 

b e h a v i o u r  i a  s p c r t  o r  t o  v a r i o u s  f i t n e s s  o r  a c t i v i t y  l e v e l s ,  



A l t h o u q h  d a t a  were p r o v i d e d  t h a t  a p p a r e n t l y  i n d i c a t e d  t h e  

s u p e r i o r i t y  o f  a t h l e t e s  o v e r  n o n - a t h l e t e s  o n  p e r c e p t u a l - r o t o r  

v a r i a b l e s ,  t h e  l i ? e r a t u r e  d i d  n o t  p r e s e n t  t h a t  case 

u n e q u i v c c a b l y ,  C o n c e r c  Mas e x p r e s s e d ,  f o r  e x a m p l e ,  a b o u t  t h e  

a p p a r e n t  l a c k  o f  c o n s i s t e o c y  i n  i n s t r u m e n t s  p u r p o r t i n g  t o  

m e a s u r e  f i e l d  d e p e n d z n c e / i n d e p e n d z n c e  a n d  b a i a n c e ,  R e a c t i o n  time 

a n d  movement tirce a p p e a r e d  t o  b e  ~ o p u l a r  m e a s u r e s  b u t ,  a s  M o r r i s  

( 1  9 7 6 )  n o t e d ,  p r o c e d u r a l  c o n s i d e r a t i o n s  c o u l d  h a v e  a f f e c t e d  

r e a c t i o n  time v a l u e s ,  T h e  p o p u l a r i t y  o f  r e a c t i o n  z i m e  m i g h t  h a v e  

beer d u e  t o  s e v e r a l  i n f l u e n c e s :  

"Par e x a m p l e ,  i t  c a n  be p r e c i s e l y  a s s e s s e d  i n  a n  
i n e x p e n s i v e  m a n n e r  a n d  i t  i s  p e r h a p s  t h e  s i m p l e s t  o v e r t  
r e s p o n s e  t h a t  r e q u i r e s  c e n t r a l  p r o c e s s i n q .  P a r t i c u l a x l y  
i m p o r t a n t  t c  t h o s e  c o n c e r n e d  w i t h  i n f o r m a t i o n  
p r o c e s s i n g ;  r e a c t i o n  time p r o v i d e s  o n e  o f  t h e  few 
p o s s i b l e  i n d i c a t o r s  o f  o n q o i n q  i n t e r n a l  e v e n t s ,  w h i c h ,  
o f  c o u r s e ,  i s  t h e i r  d u r a t i o n f 8  ( M o r r i s ,  1376, p, 2 5 9 ) .  

P e r c e p t u a l - m o t o r  v a r i a k l e s  a n d  h o c k e y  a b i l i t y  ci p e r f o r m a n c e  

R e s e a r c h  r e l a t i n g  m e a s u r e s  o f  p e r c e p t u a l - m o t c r  a c t i v i t y  t o  

k e h a v i o u r  i n  h c c k e y  was n o t  e x t e n s i v e ,  A v a i l a b l e  l i t e r a t u r e  was 

r e v i e w e d  h e l c w ;  d i s c u s s i o n  o f  t h e  u t i i i t y  a n d  ~romise o f  t h e  

p e r c e p t u a l - m a t o r  m e a s u r e s  a s  p r e d i c t o r s  o f  h o c k e y  a b i l i t y  was 

i n c l u d e d .  

Salmela a n d  F i o r i t o  ( 1 9 7 9 )  e x a m i n e d  t h e  a c c u r a c y  o f  

p r e d i c t i n q  t h e  d e s t i n a t i o n  of  a s h o t  when v a r y i n g  v i s u a l  c u e s  

w e r e  q i v e n  t c  ycung  g c a l t e n d e r s  (N=34; mean aqe was 15 .8 ) ,  

S u b j e c t s  were a s k e d  t o  r e s p o n d  t o  f i l m e d  p r e s e n t a t i o n s  o f  a n  



a p ~ x o a c h i n u  p l a y e r  ky ~ r e d i c t i n q  t o  w h i c h  c o r n e r  of  the net t h e  

i m ~ ~ n d i n q  s h c t  v o u l d  b e  a i m e d .  T h e  q u a n t i t y  o f  p r e - s h o t  v i s u a l  

c u e s  was v a r i e d .  T h e  f i n d i n q s  were C h a t  p r e d i c t i o n  was  d i f f e r e n t  

t h a r ;  c h a n c e  (x2=8, l , p ( . 0 5 )  a n d  t h a t  t h e r e  were a b o u t  2 . 5  times 

m o r e  s u c c ~ s s f u l  t h a n  u n s u c c e s s f u l  p r e d i c t i o n s ,  T h e  a u t h o r s  a l s o  

r e ~ c r t e d  t h a t  p r e d i c t i o n  i m p r o v e d  w i t h  t h e  a v a i l a b i l i t y  o f  more 

p r e - s h o t  c u e s  ( ~ ~ 3 , 1 ,  p<.01)  a n d  t h a t  p r e d i c t i o n  was b e t t e r  f o r  

wrist   hots t h a n  f o r  s l a p  s h o t s  ~ ~ = 6 . 2 , p < . 0 5 ) .  S i n c l a i r  a n d  

Moy l s  ( 1 9 7 9 )  e x a m i n e d  r e a c t i o n  ar id  movement  times cf small 

n u m b e r s  (N=2 o r  3) of q c a l t e n d e r s  from e a c h  o f  f i v e  l e v e l s  cf 

p l a y  (Peewee ,  Eantam, M i d q e t ,  J u n i o r  a n d  C o l i e q e ) .  Amonq t h e  

f i n d i n q s ,  w h i c h  were n e c e s s a r i l y  c a u t i o u s  b e c a u s e  o f  smail  

s a m p l e s ,  were t h a t  l i rnk :  e x h i b i t i n g  t h e  f a s t e s t  r e a c t i o n  time 

u s u a i i y  d i d  c o t  e x h i b i t  t h e  f a s t e s t  movemenr time; i n  f a c t ,  

p l a y e r s  u s u a l l y  r e a c t e d  f a s t e s t  w i t h  o n e  l i m b  a n d  moved f a s t e s t  

w i t b  t h e  o p p o s i t e  l i m b .  

~ e s h a i e s  et  a l .  ( 1 3 7 8 )  u s e d  m e a s u r e s  o f  bo%h p e r i p h e r a l  

v i s i o n  a n d  s p e c i f i c  v i s u a l  p e r c e p t u a l  s p e e d  i n  t h e i r  s t u d y  o f  

J u n i o r  h o c k e y  p l a y e r s  ( N =  116;  mean a g e  was 2 1 4 . 5  m c n t h s )  ; o n l y  

' s p e c i f i c  v i s u a l  p e r c e p t u a l  s p e e d  c o r r e l a t e d  s t a t i s t i c a l l y  

s i q n i f i c a n t l y  ( r = 0 . 2 7 , ~ < . 0 5 )  w i t h  h o c k e y  a b i l i t y  ( c o a c h e s q  

r a t i n q s )  a c d  v i s u a l  p e r c e p t u a l  s p e e d  s u b s e q u e n t l y  e n t e r e d  t h e  

r e q r e s s i o n  e q u a t i o n ,  T h e  p r o c e d u r e  e m p l o y e d  b y  D e s h a i e s  et a l ,  

t c .  m e a s u r e  v i s u a l  p e r c e p t u a l  s p e e d  was d e v e l o p e d  by T h i f f a u l t  

( 1  9 7 4 )  . T h i f  f a u l t  t e s t e d  t h e  v u s u a l  p e r c e p t u a l  p e r f o r m a n c e  o f  6 0  



y o u n q  p l a y e r s  ( a g e s  1 1  t o  1 4 )  by s h o w i n q  s l i d e s  s f  hockey 

s i t u a t i o n s  on a  t a c h i s t o s c o p e .  T h i f f a u l t  was a k l e  t o  s h o h  an 

i m p r o v e m e n t ,  c o m p a r e d  t o  c o n t r o l s  ( N = 3 0 ) ,  i n  t h e  v i s u a l  

p e r c e p t u a l  p e r f o z m a n c e  o f  t h e  g r o u p  ( N = _ ? O )  who r e c e i v e d  

t a c h i s t o s c o p i c  t r a i n i n q  f o r  3 0  m i n u t e s  a d a y  f o r  10 d a y s ,  

D e s h a i e s  e t  a l .  ( 1 9 7 8 )  p r e s e n t e d  20  s l i d e s  o f  t a c t i c a l  

s i t u a t i o n s  in h o c k e y  t a c h i s t o s c o p i c a l l y  a n d  s u b j e c t s  were a s k e d  

t o  s t a t e  w h e t h e r  t h e  a p p r o p r i a t e  a c t i o n  i n v o l v e d  p a s s i n q ,  

s h c c t i n q  c r  s k a t i n q ,  S c o r e s  were b a s e d  o n  t h e  a v e r a q e  r e a c t i o n  

t ime o f  v e r b a l  i e s p o l s e s  t o  t h e  2 0  s l i d e s .  

Ai'houqh a  s t a t i s t i c a l l y  s i q n i f i c a n t  c o r r e l a t i o n  

( r = - 0 . 2 7 , p < , 0 5 )  e x i s t e d  b e t w e e n  t h e  m e a s u r e s  o f  v i s u a l  

p e r c e p t u a l  s p e e d  a c d  h c c k e y  p l a y i n q  a b i l i t y  i n  t h e  D e s h a i e s  e t  

a l .  s t u d y ,  t h e  r e l a t i o n s h i p  was n o t  a s  s t r o n q  a s  b e t w e e n  a b i l i t y  

a n d  t h e  o t h e r  p r e d i c t o r s .  I n  some r e s p e c t s ,  i t  s e e m e d  t h a t  t h e  

m e a s u r e  c o u l d  h a v e  k e e n  c r i t i c i z e d  f o r  i t s  l a c k  o f  

s o ~ h i s t i c a t i o n ,  F o r  i n s t a n c e ,  i s  s e e m e d  u n l i k e l y  t h a t  s t a n d a r d  

r e a c t i o n s  s h o u l d  b e  e x p e c t e d  i n  r e s p o n s e  t o  t h e  s l i d e s ;  ~ o s i t i c n  

on the i c e ,  s c o r e ,  time r e m a i n i n q ,  c o a c h i n g  i n s t r u c t i o c s ,  a n d  

c o n f i d e n c e  o f  t h e  p l a y e r  c o u l d  h a v e  b e e n  some o f  t h e  f a c t o r s  

t h a t  i n f l u e n c e d  t h e  s p e e d  o f  r e s p o n s e  a s  well a s  i t s  

a p p r o p r i a t e n e s s .  Howeve r ,  D e s h a i e s  e t  a l .  (1978)  i m p l i e d  t h a ~  

t h e y  d i d  not c o r i s i d e r  t h e  m e a s u r e  t h e y  e m p l o y e d  t o  b e  

d i s c r i m i n a t o r y  i n  t h a t  s e n s e ,  b e l i e v i n g  t h a t  t h e  j u d q m e n t s  t o  b e  

made r e q u i x e d  c c l y  a m i n i ~ a l  k n o w l e d q e  o f  h o c k e y .  I f  t h e  



k n o w l e d q e  r e q u i r e d  was mirimal,  the^ iz miqhr h a v e  b e e n  a r q u e d  

t h a t  t h e  m e a s u r e  was b a s i c a l l y  a c h o i c e  z e a c t i o n  time i n d i c a t o r  

a n d  t h a r  c c n t e n t  o f  t h e  s l i d e s  was u n i m p o r t a n t .  

The p o z e n t i a l  o f  movement time as  a p r e d i c t o z  o f  h o c k e y  

p e r f o r m a n c e  r e c e i v e d  some  s u p p o r t  f r o m  a s t u d y  b y  M a c G i l l i v a r y  

( 1 9 0 5 ) .  He i n c l u d e d  measures o f  t o t a l  b o d y  r e a c t i o n  time, 

movement t ime, ~ e r i p h e r a l  v i s i o n  a n d  d e p t h  p e r c e p t i o n  i n  h i s  

i n v e s t i q a t i c n  a n d  h a d  c o l l e q e  h o c k e y  p l a y e r s  (N=28) r a n k e d  i n  

a b i l i t y  by e x p e r t s .  T h e  c n l y  v a r i a b l e  t o  c o r r e l a t e  s t a t i s t i c a l l y  

s i q r i f i c a n t i y  kith h o c k e y  a b i l i t y  was s i m p l e  mcvement time. 

0-7.sen ( 1 9 5 6 )  d i d  n o t  d i f f e r e n t i a t e  b e t w e e n  movemerit time a n d  

r e a c t i o n  time b u t  f o u n d  t h a t  a m e a s u r e  o f  t h e  l a t t e r  ( " s i m p l e  

r e a c t i o n  time") c o r r e l a t e d  s t a t i s t i c a l l y  s i g n i f i c a n t i y  

(r=O. i lO,pi .  05) w i t h  a m e a s u r e  o f  c f f e n s i v e  h o c k e y  $kill ( a v e r a q e  

numker  o f  q o a l s  a n d  a s s i s t s  p e z  qame f o r  26 c o l i e q e  p l a y e r s  o v e r  

t h e  h o c k e y  s e a s o n ) .  What O l s e n  c a l l e d  r e a c t i o n  t i m e  s h o u l d  more  

p r o ~ e r l y  h a v e  b c e n  t e r m e d  total r e s p o n s e  time: it was 

u n f o r t u n a r e  t h a t  t h e  r e l a t i o n s h i p  c f  t h e  r e s p o n s e  c o m p o n e n t s ,  

d e c i s i o n  time a c d  movement time, t o  h o c k e y  a b i i i t y  was n o t  

d e t e r m i n e d .  

I n  s h o r t ,  t h e  a b o v e  r e v i e w  d i d  n o t  p r o v i d e  s u p p o r t  f o r  a n y  

p a r t i c u l a r  p e r c e p t u a l - r o t o r  m e a s u r e  a s  a p r e d i c t o r  o f  h c c k e y  

a b i l i t y .  A E  d i s c u s s e d  a b o v e ,  t h e  v i s u a l  p e r c e p t u a l  s p e e d  

e m p l o y e d  ky D e s h a i e s  e t  d l *  (1978) m i g h t  h a v e  b e e n  c o n s i d e r e d  a 

c h o i c e  r e a c t i o n  time task. Some c c n c e z n  m i g h t  h a v e  b e e n  



e x p r e s s e d  a b o u t  the a p ~ r o ~ r i a t e n e s s  o r  l e v e l  o f  s o p h i s z i s a t i ~ n  

o f  t h e  s l i d e s  a c d  s i t u a t i o n s  t h e y  d e p i c t e d ,  p a r t i c u l a r l y  when 

t h e  s u b j e c t s  were e l i t e  ~ l a y e r s ,  A l t h o u g h  p l a y e r s  ~ i q h z  k a v e  

b e e n  t o l d  t h a t  a  t e s t  u s i n q  s l i d e s  o f  qame s i t u a t i o n s  was ~ o t  

i n t e n d e d  t o  t a p  k n o w l e d g e ,  t h e  p o s s i b i i i t y  o f  t h a t  i m p l i c a t i o n  

c o u i d  h a v e  c e q a r i v e i y  a f f e c t e d  p e r f o r m a n c e .  It m i q h t  h a v c  b e e n  

a r q u e d  t h a t ,  i f  l i t t l e  k n o w l e d q e  was r e q u i r e d  i n  t h e  D e s h a i e s  e t  

a l .  (1978)  m e a s u r e ,  t h e n  r e s p o n s e  s p e e d  t o  a n y  s t i m u i u s  c o u l d  

h a v e  b e e n  ~ e a s a r e d .  

T h e  o m i s s i o n  o f  a movement time m e a s u r e  i n  O l s e n ' s  ( 1956 )  

study p r o h i b i t e d  c o n c l u s i o n s  a D o u t  i t s  p o s s i b l e  c o n t r i b u t i o n  t o  

t h e  r e l a ~ i o n s h i p  b e t w e e n  r e s p o n s e  s p e e d  a n d  h o c k e y  a b i l i t y ,  

A l t h o u q h  M a c G i l l i v a r y  ( 1 9 6 5 )  n o t e d  a r e l a t i o n s h i p  ketweer h o c k e y  

a b i l i t y  a n d  movement  time, t h e  i a t t e r  v a r i a b l e  a c t u a l l y  i n v c l v e d  

a 1 5  f o o t  s k a t e  i n  r e s F c n s e  t o  a s t i m u l u s ,  The  i n v c l v e m e n t o f  

s u c k  a d i s t a n c e  seexeed n e c e s s a r i l y  t o  i n v o l v e  a s k i l l  c o m p o n e n t ,  

T h e r e f o r e ,  t h e  l i t e r a t u r e  d i d  n o t  p r o v i d e  s u b s t a n t i a l  

q u i d a n c e  i n  t h e  s e l e c t i o n  o f  a p r o m i s i n g  p e r c e p t u a l - m o t o r  

m e a s u r e  t h a t  m i g h t  h a v e  k e e n  r e l a t e d  t o  h o c k e y  a b i i i z y ,  A 

r e s p o a s e  s p e e d  measure t h a t  i r c l u d e d  i n d i c a t o r s  o f  b o t h  r e a c t i o n  

om d e c i s i o n  time a n d  movement time a p p e a r e d  t o  o f f e r  s o m e  

p r o ~ i s e  a s  a  c o r r e l a t e  o f  h o c k e y  a b i l i z y ,  e s p e c i a l l y  i f  s u c h  

m e a E u r e s  c o u l d  h a v e  b e e n  a d m i n i s t e r e d  s i m p l y  i r  a n  o n - s i t e  

i n , v e s t i q a t i o n .  



SumaarY 

This p c r t i o n  of  t h e  l i t e r a t u . r e  r e v i e w  p r o v i d e d  d e f i n t i o n s  

cf  Eome o f  t h e  terms e r n ~ l o y e d  i n  a d i s c u s s i o n  o f  

p e r c e p t u a l - m o t o r  v a r i a b l e s  and  a n  i n d i c a t i o r  a f  s o n e  f i s t s  o r  

t a x o n o m i e s  i n  t h e  p e r c e p t u a l - m o t o r  d o m a i n ,  S t u d i e s  r e i a t i n q  

p e r c e p t u a l - m o ' o r  v a r i a b l e s  t o  s p o r t s  b e h a v i o u r  were c i r e d  as  was 

a v a i l a b l e  e v i d a c e  of ~ e r c e p t u a l - m o t o r  p e r f o r m a n c e  o f  h o c k e y  

p l a y e r s .  A l t h o u q h  t h e  s e l e c t i o n  o f  a p r o m i s i n q  p e r c e p t u a l - m o z o r  

i n d i c a t o r  of h c c k e y  ~ l a y i n q  a b i l i t y  d i d  n o t  r e c e i v e  s t r o a q  

d i r e c t i o n  f r o m  t h e  l i t e r a t u r e ,  m e a s u r e s  i n c l u d i n q  r e a c t i . c n  a n d  

movement time a ~ p e a r e d  t o  b e  m o s t  p r o m i s i a q ,  



111. Elcthod 

The p r e s e n t  s t u d y  i n v o l v e d  t h e  a d m i n i s t r a 5 o n  of m e a s u r e s  

t c  q r o u p s  o f  h o c k e y  p l a y e r s  whc w e r e  d i s t i n q u i s h a b l e  b y  l e v e l  of 

p l a y  a c d  a q e .  T h e r e f o r e ,  t h e  f o l l o w i n g  d e s c r i p t i o n s  o f  s u b j e c t s  

a n d  p r o c e d u r e s  here d i v i d e d  t o  a c c o m m o d a t e  t h e  t h r e e  d i f f e r e n t  

c a t e q o r i e s  cf p l a y e r s .  P h a s e  1 was c o n c e r n e d  w i t h  ? h e  o l d e s t  

q r o u p ,  P h a s e  2 w i t h  a r  i n t e r m e d i a t e  q r o u p  a n d  P h a s e  3 w i t h  t h e  

y c u n q e s t  p l a y e r s  t e s t e d .  A d e s c r i ~ t i o n  o f  t h e  i n s t r u m e n t s  

e m p l o y e d  was a l s o  i n c l u d e d  i n  t h i s  s e c t i o n  of t h e  r e p o r t ,  ( S e e  

A p p e n d i x  B f c r  c o p i e s  o f  'he i n s t r u m e n t s . )  

P h a s e  1 ---- 
~ h j ~ c &  T h e  s u b j e c t s  were members  of t h e  New W e s t m i c s t e r  

B r u i n s  Hockey C lub ,  o n e  o f  12 teams i n  t h e  W e s t e r n  Hockey 

L e a q u e .  P l a y e r s  i n  t h i s  l e a q u e  were a n i a t e u r s  b u t  a t  z h e  t o p  

t l J u n i c r ' l  ( t i e r  1 )  l e v e l  cf p l a y .  Many p l a y e r s  a t  t h i s  l e v e l  h a v e  

p r c c e e d e d  t o  t h e  p r o f e s s i o n a l  l e a q u e s  upon q r a d u a t i o n ,  

The  s u b j e c t s  were m a l e  a n d  r a n g e d  i n  a q e  f r o m  203 t o  238 

m o n t h s  a t  t h e  time o f  i n i t i a l  t e s t i n q .  T w e n t y - f o u z  p l a y e ~ s  

c c n ~ i e t e d  some cf t h e  i t e m s  on t h e  test b a t t e r y ;  d a t a  o n  a l l  

battery m e a s u r e s  were a v a i l a b l e  f o r  1 6  p l a y e r s .  (Two p l a y e r s  

w e r e  i n j u r e d  a n d  c o u l d  n o t  b e  t e s t e d  on  a l l  m e a s u r e s ;  t h r e e  

p l a y e r s  were t r a n s f e r r e d  o r  left t h e  team b e f o r e  a l l  d a t a  c c u l d  



ke c o l l e c t e d ;  cne p l a y e r  r e f u s e d  t o  t a k e  o n e  test, a n d ;  r a t i n q s  

o f  p l a y i n q  a k i i i t y  were n o t  p r o v i d e d  f o r   he t w o  q c a i t e n d e r s ,  

p r e s u m a b l y  b e c a u s e  t h e  r a t i n q  sca les  were i n a p p r o p r i a t e . )  

P roceduyp ,  The  s u k j e c t s  were t e s t e d  n e a r  t h e  b e q i x n i n q  of - 
t h e i r  s e a s o n  ( e a r l y  O c t o b e r ,  1 3 7 9 )  a f t e r  c o m p l e f i n q  a s e r i e s  o f  

e x h i b i t i o n  qames ,  T h e  c c a c h  i n t r o d u c e d  t h e  r e s e a r c h e r  t o  t h e  

p l a y e r s  a s  t h e y  p r e p a r e d  t h e m s e l v e s  f o r  a r o u t i n e  p r a c t i c e  

s e s s i o n .  T h e  r e s e a r c h e r ,  who was d e s c r i b e d  b y  t h e  c o a c h  a s  

s c m e o n e  who would  b e  c o n d u c t i n q  18some tests1, OT! t h e  p l a y e r s ,  

t h e n  t o l d  t h e  p l a y e r s  t h a t  h e  w a n t e d  t o  g i v e  them f o u r  d i f f e r e n t  

k i n d s  of tests,  both o n  a n d  o f f  t h e  i ce ,  a n d  e x p l a i n e d  b r i e f l y  

w h a t  t h e  t e s t s  e n t a i l e d ,  (The  tests were d e s c r i b e d  a s  ( 1 )  

q u e s t i o n n a i r e s  wh ich  a s k e d  a b o u t  a t t i t u d e s  t o w a r d  h o c k e y  a n d  

s ~ o r t  ( H A S ,  S ~ o r t s  S c a l e ) ;  ( 2 )  a " r e a c t i o n - t i m e  t e s t N ;  ( 3 )  a 

s k a t i n g  s p e e d  tcsc on t h e  i ce ,  a n d  ( 4 )  a  1 8 f i t n e s s u  tesr. u s i n q  a 

s t a t i o n a r y  b i c y c l e . )  T h e  p l a y e r s  were t o l d  t h a t  t h e  f i r s t  t w o  

t e s t s  would be  q i v e n  t h a t  d a y  a n d  a s k e d  t h a t  t h e y  come t o  t h e  

t e s t i n q  rocm when c a l l e d ,  I t  was a d d e d  t h a t  t h e  s k a t i n q  s p e e d  

t e s t  would  b e  a d m i n i s t e r e d  t h e  f o l l o w i n g  d a y  a n d  t h e  1 8 f i t n e s s "  

t e s t  t h e  d a y  a f t e r  t h a t .  Q u e s t i o n s  were e n c o u r a q e d  a n d  a n s w e r e d  

by t h e  r e s e a r c h e r  a t  t h a t  time, T h e  r e s e a r c h e r  t h e q  e x p r e s s e d  

h i s  t h a n k s  f o r  t h e  p l a y e r s 8  c o o p e r a ~ i o n  a n d  h i s  p l e a s u r e  f o r  

b e i n q  a l l o w e d  t o  work  w i t h  s u c h  a we l l -kncwn  team, 

, The t e s t s  were a d m i n i s t e r e d  c o n c u r r e n t l y  w i t h  t h e  team's 

r e q u l a r  a f t e r n o o n  p r a c t i c e  s e s s i o n s ,  No t e s t i n q  w3s d o n e  OF t h e  



d a y  of a qame. The o f f - i c e  tests were a d m i n i s t e r e d  i n  a s p a r e  

c h a n q i n q  room which  t h e  t e a m  d i d  n o t  u s e .  B e n c h e s  h e r e  a v a i l a b l e  

f c r  t h e  p l a y e r s  t o  s i t  o r  a n d  a t a b l e  w i t h  a c c o m p a n y i n q  c h a i r s  

c o u l d  a l s o  b e  u t i l i z e d  ky t h e  r e s e a r c h e r ,  

O n  t h e  first t e s t i n q  d a y  s u b j e c t s  c o m p l e t e d  two 

p a p e r - a n d - p e n c i l  m e a s u r e s  ( t h e  S p o r t s  Sca le  a n d  t h e  Hockey  

A t t i t u d e  Scale) a n d  t h e  r e s p o n s e  s p e e d  t e s t .  P l a y e r s  w e r e  c a l l e d  

f r o m  the p r a c t i c e  i n  q r o u p s  o f  t w o  o r  t h r e e ,  came t o  t h e  t e s t i n q  

rocm a n d  were g i v e n  t h e  q u e s t i c n n a i ~ e s  a n d  a s k e d  t o  c o m p l e t e  

t h e m  w h i l e  s i t t i n g  on  o n e  o f  t h e  b e n c h e s .  T h e  q u e s t i o n n a i r e s  

wcr e d e s c r i k e d  a s  b e i n g  c o n c e r n e d  w i t h  t h e i r  ua". i tudes arid 

f e e i i n q s f l  a b o u t  p l a y i n q  o r  p r e p a r i n g  f o r  h o c k e y ,  Q u e s t i o n s  

r e q a r d i n q  t h e  i n s t r u c t i o n s  o r  z h e  m e a n i n g  o f  w o r d s  o r  p h r a s e s  

were  a n s w e r e d  b r i e f i y ,  C o l l a b o ~ a t i o n  b e t w e e n  s u b j e c t s  was 

d i s c o u r a q e d ,  When p l a y e r s  c o m p l e t e d  t h e  w r i t t e n  m e a s u r e s ,  t h e y  

w e r e  t e s t e d  i n d i v i d u a l l y  on  t h e  r e s p o n s e  s p e e d  a p p a r a t u s ,  T h e  

t a b l e  a n d  c h a i r s  were u t i l i z e d  f o r  t h e  l a t t e r  t e s t :  t h e  s u b j e c t  

was a s k e d  t o  s i t  i n  t h e  a p p r o p r i a t e  c h a i r ,  t h e  r e s e a r c h e r  s a t  i n  

t h e  c h a i r  o p p o s i t e  t o  t h e  s u b j e c t  a n d  e x p l a i n e d   he t e s t ,  

S u b j e c t s  were q i v e n  t w o  ~ r a c t i c e  a n d  f i v e  t e s t  t r i a l s .  On 

l e a v i n q ,  a p p r o p r i a t e  p l a y e r s  were a s k e d  t o  s e n d  o t h e r s  t c  t h e  

t e s t i n q  r c c m  s o  t h a t  t h e  t e s t i n q  p r o c e s s  was c o n t i n u o u s  f o r  t h e  

r e s e a r c h e r .  

. On t h e  s e c o n d  t e s t i n q  d a y ,  t h e  s k a t i n q  s p e e d  t e s t  was 

c o n d u c t e d  c n  t h e  i c e  s u r f a c e .  When a l l  p l a y e r s  w e r e  d r e s s e d  a n d  



02 t h e  ice ,  t h e y  c o m p l e t e d  some h a s i c  s t ~ e t c h i r ~ g  e x e z c i s e s  fo r  

a b o u t  1 0  m i n u t e s .  T h e  r e s e a r c h e r  was t h e n  i n v i t e d  t o  e x p l a i n  t h e  

test :  p l a y e i s  were t o l d  t h a t  t h e  test  was s i m p l y  a  m e a s u r e  o f  

how f a s t  t h e y  c o u l d  s k a t e  f r o m  o c e  q o a l  l i n e  t o  t h e  s e c o n d  b l u e  

l i x e .  They  l i n e d  u p  b e h i n d  t h e  g o a l  l i n e  a t  o n e  e n d  o f  r h e  a r e n a  

a n d  e a c h ,  i n  t u r n ,  s k a t e d   he r e q u i r e d  d i s t a n c e  o n  v i e w i a q  t h e  

r e s e a r c h e r ' s  d r c p p i n g  h i s  r a i s ~ d  arm a s  t h e  s t a r t i n q  s i q o a l .  The 

r e s e a r c h e r  s t o c d  a t  o n e  s i d e  o f  t h e  a r e n a  a t  t h e  a p p r o p r i a t e  

b l u e  l i n e  a n d  t i m e d  t h e  s u b j e c t s  w i t h  a s t o p w a t c h  ( s w e e p  h a r d  

t y p e ) .  T i m e s  w e r e  e s t i r c a t e d  t o  t h e  n e a r e s r  0 , l  s e c o n d .  When a l l  

s u k j e c t s  were t i m e d ,  t h e y  r e t u r n e d  f o r  a s e c o n d  t r i a l .  ( T h e  

i n t e r - t r i a l  ~ e r i o d  was a p p r o x i m a t e l y  10 m i n u t e s , )  

On d a y  t h r e e ,  p l a y e r s  c o m p l e t e d  t h e  W i n q a t e  A n a e r o b i c  les t  

o n  a  Monark k i c y c l e  e r q o m e t e r .  ( T e s t i n q  was b e g u n  e a r l i e r  t h a n  

on  t h e  p r e v i c u s  d a y s  s o  a s  n o t  t o  c o n f l i c t  w i t h  t h e  practice. 

T h u s ,  mos t  p l a y e r s  were t e s t e d  i n  s t r e e t  c l o t h e s  o r  t h e  h o c k e y  

u n d e r w e a r  t h e y  h a d  p u t  cn b e f o r e  d r e s s i n q  i n  f u l l  e q u i p m e n t  f o r  

p rac t i ce . )  P l a y e r s  came t o  t h e  t e s t i n g  room i n  q r o u p s  o f  rwo o r  

t h r e e .  T h e  r e s e a r c h e r  e x p l a i n e d  t h e  t e s t  a s  b e i n q  o f  s h o r t  

d u r a t i o n ,  i . e . ,  o n l y  3 0  s e c o n d s ,  b u t  d i f f i c u l t ,  E a c h  p l a y e r  

warmed up  b y  r i d i n q  t h e  t i c y c i e  a t  a  m o d e r a t e  s e t t i n q  u n t i l  a 

h e a r t  r a z e  o f  150 b e a t s  p e r  m i n u t e ,  p a l p a t e d  a t  t h e  c a r o t i d  

a r t e r y  by t h e  r e s e a r c h e r ,  was r e a c h e d ;  s p e e d  a n d / o =  s e t t i n q  were 

a d . j u s t e d  s o  t h a t  t h i s  r a t e  was o b t a i n e d  i n  a p p r o x i m a t e l y  f i v e  

m i n u t e s .  S u b j e c t s  t h e n  s a t  on o n e  o f  t h e  b e n c h e s  a n d  r e s t e d  f o r  



f i v e  m i n u t e s ,  a f t e r  f i v e  m i n u t e s ,  s u b j e c t s  were a q a i n  s e a t e d  o z  

t h e  b i c y c l e  f o r  t h e  3 0 - s e c o n d  t e s t .  S e a t  h e i q h '  was a d j u s t e d  a n d  

t h e  t e s t  ~ r o t o c c l  was b z i e f i y  r e v i e w e d .  T h e  s u b j e c t  b e q a n  

p e d a l l i n q  q u i c k l y  a t  no  r s s i s t a n c e ,  t h e  r e s e a r c h e z  t h e n  set t h e  

e r q c m e t e r  a c c o r d i r q  t c  ? h e  s u b j e c t ' s  w e i q h t  a n d  e n c o u r a g e d  ? k e  

s u b j e c t  d u r i c q  t h e  ies t .  Two a s s i s t a n t s  n o t e d  5mes ( f i v e  s e c o n d  

i n t e r v a l s  for 30 s e c o n d s )  a n d  r e a d i n q s  f r o m  t h e  r e v o l u t i c n  

c o u n t e r .  P l a y e r s  were c a u t i o a e d  t o  k e e p  ~ o v i n q  a f t e r  c o m ~ l e t i n q  

t h e  t e s t  t c  a v c i d  v e n o u s  ~ o o l i n q .  

The  f e w  a v a i l a k l e  s u b j e c t s  who h a d  n c t  c o m p l e t e d  r h e  o t h e r  

tests o n  d a y s  o n e  a n d  t w o  were a d m i n i s t e r e d  t h o s e  m e a s u r e s  cn 

d a y  t h r e e .  T h e  r e s e a r c h e r  t h e n  t h a n k e d  a l l  t h e  p l a y e r s  f o r  t h e i r  

c o o p e r a t i o ~  a n d  a n s w e r e d  a n y  q u e s t i o n s .  

-. y n e  c o a c h l ~  r a t i n q s  o n  t h e  a g q r e s s i o n  s ca l e  were o b r a i n e d  

a p ~ r o x i m a r e l y  tkree weeks  a f t e r  t h e  p l a y e r s  were- t e s t e d .  ( T h e  

d e l a y  was due  t c  f i n d i c q  a c o n v e n i e n t  time f o r  t h e  coach,) Names 

a n d  a d d r e s s e s  o f  c o a c h e s  of o t h e r  teams i n  t h e  l e a q u e  were 

o b t a i n e d :  a n  e x p l a n a t o r y  l e t t e r  (see A p p e n d i x  A ) a n d  a c o p y  o f  

t k e  c r i t e r i c n  m e a s u r e  were s e n ?  l a t e r  i n  t h e  s e a s c n  z o  e a c h  

c o a c h  i n  t h e  t e s t e d  team's d i v i s i o n  a s k i n q  f o r  h i s  a s s i s t a n c e  i n  

r a t i n q  t h e  s u b j e c t s .  No c o o p e r a t i o n  was  o b t a i n e d .  ? b e  c r i t e r i o n  

m e a s u r e  was c c n ~ l e t e d  by t h e  s u b j e c t s '  c o a c h  a f t e r  t h e  s e a s c n  

h a d  f i n i s h e d .  An a s s i s t a n t  c o a c h  who h a d  j o i n e d  t h e  team d u r i n q  

t h e  s e a s o n  was  a l s o  a s k e d  t o  c o m p l e t e  t h e  c r i t e r i o n  measure f o r  

p l a y e r s  w i t h  whom h e  was  famil iar .  R a t i n q s  b y  e i t h e r  o r  1 0 t h  t h e  



c o a c h  a n d  a s s i s t a n t  were t o t a l l e d  a n d  c c m p a s e d  w i r h  f h e  ratinq 

p o i n t s  p o s s i b l e  f o r  a l l  ifems c h e c k e d ;  t h e  p e r c e n t a q e  o f  r a t i n q  

p c i n t s  o b t a i n e d  o v e r  t o t a l  p o s s i b l e  p c i r t s  s e r v e d  a s  a s u b j e c t l s  

h o c k e y  a b i l i t y  r a t i n g ,  

P h a s e  2 --- 
S u b j f c t s ,  T h e  s u k - j e c t s  were 4 8  males who r a n q e d  i n  a q e  - 

frcm 187 t o  200  m o n t h s ,  The  p l a y e r s  were a t t e n d i n q  (in A u q u s t ,  

198C) t h e  E r i t i s h  C o l u m b i a  J u n i o r  O l y m p i c  F r o q r a m ,  a n  

i n v i t a t i o n a l  h o c k e y  c a m p  o r q a n i z e d  a s  p a r t  o f  t h e  H o c k e y  

C e v e l c p m e n t  P r c q r a m  of  t h e  B r i t i s h  C o l u m b i a  A m a t e u r  H o c k e y  

~ s s o c i a t i o n .  T h e  i r ~ v i t e d  p l a y e r s  were se lec ted  from teams a t  t h e  

M i d q e t  l e v e l  f rcm t h r o u q h o u t  B r i t i s h  C o l u m b i a .  D u r i r g  t h e  c a m p ,  

t h e  p l a y e r s  were e x p o s e d  t o  l e c t u r e s ,  d i c u s s i c n s  a n d  o n - i c e  

i n s t r u c z i o n  f r o m  a v a r i e t y  of " e x p e r t s I 1 .  F o r  m o s t  a c t i v i t i e s ,  

t h e  s u b j e c t s  were d i v i d e d  i n t o  t w o  q r o u p s  of 2 4 ,  e a c h  w i t h  i t s  

own h e a d  c o a c h  a n d  t h r e e  o f f - i c e  i n s t r u c t o r s .  

P r o c e d u r e ,  T h e  r e s e a r c h e r  was i n t r o d u c e d  t o  t h e  t o t a l  

p l a y e r  q r o u p  (N=48)  a t  a n  i n i t i a l  o r q a n i z a t i o n a l  m e e t i n q  i c  

w h i c h  a i l  p e r s c n n e l  were i n t r o d u c e d  a n d  t h e  c a m p  p r o q r a m  

o u t L i n e d .  The r e s e a r c h e r  b r i e f l y  e x p l a i n ~ d  t h a t  h e  was 

i n t e r e s t e d  i n  f i n d i n g  o u t  more a b o u t  h o c k e y  a n d  w o u l d  be  a s k i n q  

f o r  + h e   player^! c o o p e r a t i o n  i n  c o m p l e t i n q  q u e s t i o n n a i r e s  

c c n c e r n e d  w i t h  t h e i r  a t t i t u d e s  a b o u t  h o c k e y  a n d  o t h e r  t h i n q s ,  

a n d  i n  t a k i n q  t e s t s  t h a t  were c o n c e r n e d  w i t h  r e a c t i o n  ~ i r r e ,  



s k a t i n q  s p e e d  a n d  f i t n ~ s s ,  a s  m e a s u r e d  by a b r i e f  t e s r  o r  a 

n s t a 4 i o n a r y  k i c y c l e 1 I .  The r e s e a r c h e r  a d d e d  t h a t  h e  would  be 

m e e t i n q  w i t h  e a c h  o f  t h e  t w o  q r o u p s  (N=24) t o  a d m i n i s t e r  mos t  o f  

t h e  q u e s t i o n n a i r e s  i n  o n e  s i t t i n q  b u t  t h a r ,  f o r  t h e  r e m a i n i n q  

m e a s u r e s ,  p l a y e r s  wou ld  b e  ' e s t e d  i n  smal l  q r o u p s  khen t h e y  were 

n o t  s c h e d u l e d  f c r  a n c t k e r  a c t i v i t y .  T h e  r e s e a r c h e r  n o t e d  t h a t  

e v e r y o n e  w c u l d  r e c e i v e  a  summary o f  t h e i r  tesr resulxs,  

The f c l l o w i n g  ~ a p e r - a n d - p e n c i l  m e a s u r e s  were a d m i n i s t e r e d  

t o  one g r o u p  o n  t h e  s e c o n d  m o r n i n q  o f  camp a n d  t o  t h e  o t k e r  

q r o u p  OIL t h e  t h i r d  morn ing :  t h e  S t u d e n t  H ~ c k e y  Form, w h i c h  a s k e d  

f o r  b i r t h  d a t e  a n d  a n  i n d i c a t i o n  o f  t h e i r  h o c k e y  e x p e r i e n c e ;  t h e  

S p o r t s  S c a l e ;  t h e  Hockey A t t i t u d e  S c a l e ;  a n d ,  t h e  J u n i o r  E y s e n c k  

p e r s o n a l i t y  I n v e n t o r y  (Jr .  E P I ) ,  T h e  r e s e a r c h e r  p r ~ c e d e d  t h e  

a d m i n i s r r a t i o n  o f  t h e  a b o v e  m e a s u r e s  b y  r e i t e r a t i n s  t h e  p u r p o s e  

o f  his s t u d y  a1.d s t a i i n q  t h a t  p e r h a p s  l l a t t i t u d e f f  a s  weli a s ,  f o r  

e x a m p l e ,  s k a t i n q  s p e e d  " h a s  a I c t  t o  d o  w i t h  how qood a p l a y e r  

i su .  The c c n t e n t  of  t h e  m e a s u r e s  was b r i e f l y  d e s c r i b e d ,  p l a y e r s  

were t o l d  n c t  t o  s p e n d  I1 too  much time on e a c h  q u e s ~ i o n ~ ~ ,  a n d  t o  

ra i se  t h e i r  h a r d s  i f  p r c k l e m s  a r o s e .  Q u e r i e s  were a r i swered  

w i t h o u t  t r y i n g  t o  d i r e c t  s u b j e c t s 1  r e s p o n s e s .  

The  W i n g a t e  Anaerobic T e s t  was  a d m i n i s t e r e d  d u r i n q  

f r e e - t i m e  s e s s i c n s  i n  t h e  m o r n i n q s  i n  a l i t t l e - u s e d  s e c t i o n  o f  

t h e  a r e n a  c o m p i e x ,  n e a r  t o  b o t h  o n - i c e  a n d  o f f - i c e  i n s t r u c t i o n  

s i t e s .  The  r e s p o n s e  s p e e d  m e a s u r e  was a d m i n i s t e r e d  b e f o r e  o r  

a f t e r  d i n c e r z  i n  t h e  b u i l d i n g  where  p l a y e r s  a t e  t h e i r  m e a l s .  



(The number  of  t r i a l s  was i n c r e a s e d  from P h a s e  1 t~ i n c l u d e  f i v e  

p z a c t i c e  a n d  2 0  test t r i a l s . )  P l a y e r s  i n  e a c h  q r o u p  were 

n u m k e r e d  f r o m  o n e  t o  24 ,  T e s t i n q  on  t h e  W i n q a t e  A n a e r o b i c  Test  

k e q a 2  w i t h  p l a y e r  number  o n e ,  w h e r e a s  p l a y e r s  w i t h  n u m b e r s  2 4 ,  

2 3 ,  e t c ,  were t h e  f i r s t  t o  c o m p l e t e  t h e  r e s p o n s e  s p e e d  m e a s u r e ,  

T h i s  a r r a n q e m e n t  a v o i d e d  t h e  n e c e s s i t y  o f  two t e s t i n q  s e s s i c n s  

p e r  d a y  f o r  most p l a y e r s .  

To m a x i m i z e  t h e  u s e f u l n e s s  o f  test s e s s i o n s  i n v o l v i n q  small  

q r o u p s ,  t h e  p l a y e r s  were a s k e d  t o  c o m p l e t e  o t h e r  m e a s u r e s  when 

n c t  b e i n q  t e s t e d  o n  the t i c y c l e  e r q o m e t e r  o r  r e s p o n s e  s p e e d  

a p ~ a r a t u s .  I n  e a c h  s u b j e c t ' s  i n i t i a l  small  q r o u p  t e s t  s e s s i o n ,  

h e  was a s k e d  50 c o m p l e t e  t h e  P z o f i l e  o f  Mood S t a t e s  (POMS) 

i n z t r u m e n t  w h i l e  w a i t i n q  t o  b e  t e s t e d  o n  t h e  e r q c m e t e r  o r  

r e z p o n s e  s ~ e e c i  a p p a r a t u s .  T h e  EOMS was d e s c r i b e d  a s  a ~ o t h e n  

t e s t ,  " l i k e  t h e  g u e s t i c n n a i r e s  y o u  f i l l e d  o u t v 1  p r e v i o u s l g ,  wh ich  

a s k e d  a b o u t  f e e l i n g s  t c w a r d s  a number  o f  t h i n g s .  D u r i n q  t h e  

s e c o r d  s m a l l  qmoup test s e s s i o n ,  s u b j e c t s  were a s k e d  t o  c o m p l e t e  

a f c r m  02 w h i c h  t h e y  werE 

1. t o  s u p p l y  r a 5 i n q s  o f  t h e  o t h e r  p l a y e r s  i n  t h e i r  q roUF ( f r o m  

z e r o  t o  20, o n  "how qood  a h o c k e y  p l a y e r  you  t h i n k  h e  is'!, 

w h e r e  2 0  m e a n t  n v e r y  g o o d " ) ,  

2. t o  i n d i c a t e  (on  a f i v e - p o i n t  sca le)  how o f t e n  t h e y ,  

t h e m s e l v e s ,  p l a y e d  h o c k e y  l q a q g r e s s i v e l y u ,  a n d  

3 , .  t o  i n d i c a t ~  t h e i r  h e i g h t ,  

The  r e s e a r c h e r  a l s o  m e a s u r e d  f o r e a r m  g i r t h  d u r i n q  'he s e c o n d  



smail  q r o r p  s e s s i o n ,  

The  s k a t i n q  s p e e d  t e s t  was c o n d u c t e d  n e a r  t h e  b e g i n n i n q  o f  

r e q u l a r l y  s c h e d u i e d  o n - i c e  s e s s i o n s  d u r i n q  t h e  f i f t h  f u l l  d a y  o f  

camr .  C o a c h e s  c o n d u c t e d  w a r m - u ~  s e s s i o n s  ( some s t r e t c h i n q  

r c u t i n e s  a n d  s k a t i n q  d r i l l s )  f o r  a p p r o x i m a t e l y  10 m i n u t e s  a n d  

t h e n  i n v i t e d  t h e  r e s e a r c h e r  t o  e x p l a i n  t h e  t es t  p r o t o c o l  t o  t h e  

p l a y e r s .  P l a y e r s  were d i v i d , e d  i n t c  t w o  g r o u p s  who f o r m e d  l i n e s  

on L o t h  s i d e s  cf t h e  i c e  s u P f a c e  b e h i n d  t h e  g o a l  l i n e  a t  o n e  e n d  

o f  t h e  r i n k .  T h e  r e s e a r c h e r s  a n d  t w o  a s s i s t a n t s  w i t h  ( d i q i t a l )  

s t o ~ w a t c l i e s  were s t a t i c n e d  a t  t h e  L l u e  l i n e  f a r t h e s t  f r o m  t h e  

p l a y e r s .  P l a y e r s  i n i t i a ' e d  t h e i r  own s k a t i n g   peed t r i a l s ;  times 

( t o  t h e  n e a r e s t  0 .01  s e c c n d s )  were r e p o r t e d  by t h e  a s s i s t a c t s  t o  

t h e  r e s e a r c h e r ,  who r e c o r d e d  them.  P l a y e r s  r e t u r n e d  to  t h e  

a p p r o p r i a t e  l i n e - u p  a n d  p l a c e  f o r  t h e i r  s e c o n d  ? r i a l ,  T h e  e n t i r e  

~ r c c e d u r e  t o o k  less t h a n  15 m i n u t e s  f o r  e a c h  q r o u p  of 2 4  

p l a y e r s ,  

The  c r i t e r i o n  m e a s u r e  ( i . e . ,  r a t i n g s  f r o m  z e r o  t o  2 0  o n  

h c c k e y  a b i l i t y ,  w i t h  h i q h e r  r a t i n g s  s i q n i f y i n q  b e t t e r  p l a y e r s )  

was c o m p l e t e d  b y  a t  l e a s t  two c o a c h e s  o r  i n s t r u c t o r s  who worked  

w i t h  e a c h  q r o u p  o f  p l a y e r s  d u r i n q  t h e  week. A d d i t i c n a l  r a t i n q s  

cf some p l a y e r s  were p r o v i d e d  by o n e  v i s i t i n g  i n s t r u c t o r  who 

worked  w i t h  b o t h  g r o u p s  d u r i n q  t h e  week a n d  by  z h e  h e a d  c o d c h  o f  

o n e  q r o u p  kho r a t e d  p l a y e r s  f r o m  t h e  o t h e r  q r o u p  whom h e  h a d  

c o a c h e d  i n  t h e  f i n a l  d a y  u t o u r n a r n e n t w  ( i , e . ,  p l a y e r s  w e r e  

" d r a f t e d "  r c  f c r m  t h r e e  teams w h i c h  p i a y e d  e a c h  o t h e r  i n  a 



ser ies  o f  s h c r t e n e d  q a m e s  t C a t  s e r v e d  a s  t h e  end -o f -week  

f i n a l e ) ,  A l l  a v a i l a b l e  r a t i r i q s  were a v e r a q e d  t o  p r c d u c e  a mean 

r a t i n q  f o r  e a c h  p l a y e r .  ( U n f o r ' - , u n a t e l y ,  t h e  h e a d  c o a c h  o f  one 

q r o u p  had  t o  l e a v e  camp e a r l y .  Al'hough h e  p r o v i d e d  r a ' i n q s  03 

e a c h  of  h i s  g r o u p ' s  p l a y e r s ,  h e  d i d  n o t  e m p l o y  t h e  c r i t e r i o n  

m e a s u r e  b u t  i n s t e a d  u s e d  a  f o r m  o n  w h i c h  r a t i n g s  o f  o n e  t o  10 

were p r o v i d e d  c n  t l s k a t i n q N ,  " p u c k  c o n t r o l t 1  a n d  " t e a m  p l a y t 1 ,  The  

u s e  of  t h e s e  r a t i n q s  was  d i s c u s s e d  l a t e r  i n  t h i s  p a p e r , )  

P h a s e  3 --- 
Sub-Jeces, T h e  s u b j e c t s  were two g r o u p s  ( N = 3  I & 2 9 )  of - 

males who l a d  r e q i s t e r e d  f o r  t h e  U n i v e r s i t y  o f  B r i t i s h  

C o l u m b i a l s  Summer Hockey  S c h o o l .  E a c h  q r c u p  a t t e n d e d  t h e  camp 

f o r  o n e  week ( n o t  c o n c u r r e n t l y )  i n  J u l y  c f  1980. The b o y s  r a n q e d  

i n  a g e  f r o m  1 1 2  t o  158 m o n t h s  a n d  came fzom v a r i o u s  p l a c e s  i n  

B r i t i s h  C c l u m b i a  a n d  t h e  W e s t e r n  U n i t e d  S t a t e s ,  Boys  were 

a c c e p t e d  i n t o  ? h e  Hockey  S c h o o l  o n  a  f i r s t - c o m e ,  f i r s t - s e r v e d  

k a s i s  a g d  n o t  a c c o r d i n q  t o  p r e v i o u s  h o c k e y  e x p e r i e n c e .  Two 

i n s t r u c t o r s  wexe w i t h  e a c h  q r o u p  a t  a l l  times ( o n - i c e  a n d  

o f f  - ice)  ; a d d i t i o n a l  i n s t r u c t o r s  were a d d e d  f o r  o n - i c e  s e s s i o n s .  

P r o c e d u r e d  The  r e s e a r c h e r  met p l a y e r s  a n d  t h e i r  p a r e n t s  

when t h e y  r e q i s t e r e d  f o r  camp.  A l e t t e r  e x p l a i n i n g  t h e  s t u d y  was  

shown t o  p a r e n t s  a n d  q u e s t i o n s  were a n s w e r e d .  The  p l a y e r s  

r e c e i v e d  a b r i e f  v e r b a l  d e s c r i p t i o n  o f  t h e  s t u d y .  E o t h  p a r e n t s  

a n d  p l a y e r s  were a s k e d  t o  s i q n  c o n s e n t  f o r m s  (see A p p e a d i x  A f o r  



let ter a n d  c o n s e n t  f o r ~ s )  t o  allow p a r t i s i p a t i c n  of t h e  k ~ y s ,  

T h e  r e s e a r c h e r  i n d i c a t e d  t h a t  t h e  r e s u l t s  o f  t h e  p r o j e c t  would  

b e  s e n t  t o  p l a y e r s  a n d  t h e i r  p a r e n t s ,  

A f t e r  d i n n e r  o n  r e g i s t r a t i c n  d a y s ,  t h e  r e s e a r c h e r  met with 

e a c h  q r o u p  i n  a c l a s s r o o m  t o  a d m i n i s t e r  t h e  S t u d e n t  Hockey Form 

( a s k e d  f o r  a q e  a n d  h o c k e y  e x p e r i e n c e ) ,  t h e  S p o r t s  S c a l e ,  t h e  

Hockey A t t i t u d e  S c a l e  a n d  t h e  J u n i o r  E y s e n c k  P e r s o n a l i t y  

i n v e n t o r y .  The  r a t i c n a l e  a n d  g e n e r a l  d i r e c t i o n s  w i t h  r e s ~ e c t  t o  

t h e s e  p a p e r - a n d - p e n c i l  m e a s u r e s  was s i m i l a r  t o  t h a t  n o t e d  i n  

P h a s e  2. ( B e c a u s e  o f  a q e  a n d  r e a d i n q  l e v e l ,  more  q u e r i e s  a r c s e  

with t h e  P h a s e  3 p l a y e r s  i n  c o m p a r i s o n  t o  t h o s e  i n  P h a s e  2,  

A q a i n ,  a s s i s t a n c e  f o c u s e d  o n  i n t e r p r e t a t i o n  r a t h e r  t h a n  

d i r ~ c t i n q  p l a y e r s 1  r e s F o n s e s ,  ) 

The  W i n q a t e  A n a e r o b i c  T e s t  was a d m i n i s t e r e d  b e f o r e  l u n c h e s  

a n d  d i n n e r s  a n d  t h e  r e s p o n s e  s p e e d  t e s t  a f t e r  t h e s e  meals t o  

q r o u p s  o f  t h r e e  o z  f o u r  p l a y e r s .  T e s t i n g  t c o k  p l a c e  i n  a s m a l l  

room i 2  t h e  b u i l d i n g  w h e r e  p l a y e r s  h a d  t h e i r  meals. P r o t c c o l s  

f o r  t h e  W i n q a t e  a n d  r e s p o n s e  s p e e d  t e s t s  were i d e n t i c a l  t o  t h o s e  

u s e d  i n  P h a s e  2 (see I n s t r u m e n t s  section). A s  i n  P h a s e  2 ,  

t e s t i n q  was c r q a n i z e d  s o  t h a t  m o s t  p l a y e r s  h a d  o n l y  o n e  t e s t  

s e s s i c n  i n  a n y  o n e  d a y ,  A l s o ,  as  i n  P h a s e  2 ,  t h e  FCMS m e a s u r e  

was c o m p l e t e d  i n  a s u b j e c t l s  i n i t i a l  small q r o u p  t e s t  s e s s i o n ;  

d a t a  on p e e r  r a t i n g s ,  a q q r e s s i o f i  ( s e l f - r e p o r t e d )  , h e i q h t  a n d  

f o z e a r m  q i r t h  were  c o l l e c t e d  i n  e a c h  s u b j e c t ' s  s e c o n d  t e s t  



T h e  s k a t i x i q  s p e e d  m e a s u r e  was a d m i n i s t e r e d  a t  t h e  b e q i n n i n q  

of  c n - i c e  s e s s i o n s  d u r i n q  t h e  f o u r t h  f u l l  d a y  o f  camp f o r  t h e  

f i r s t  q r o u p  a n d  t h e  f i f t h  f u l l  d a y  o f  camp f o r  t h e  s e c o n d  q r o u p .  

T h e  t e s t  p r c t o c c l  w a s  i d e n t i c a l  t o  t h a t  d e s c r i b e d  i n  P h a s e  2: 

i n s t r u c t o r s  a r r a n q e d  t h e  s u b j e c t s  i n  p r o p e r  o r d e r  a n d  twc 

a s s i s t a n t e  n o t e d  times ( t o  0,O 1 s e c o n d s )  o n  d i q i t a l  s t o p k a t c h e s  

a n d  r c l a y e d  t h e n  t o  t h e  r e s e a r c h e r .  ( T h e  same zwo a s s i s t a n t s  

t i m e d  b o t h  q r o u p s  o f  p l a y e r s , )  

The  c r i t e r i o n  m e a s u r e  was c o m p l e t e d  by  t h e  t wc i n s t r u c t o r s  

who were w i t h  e a c h  q r o u p  f u l l - t i m e  d u r i n g  t h e  week,  T h e  rwo 

r a t i n q s  o n  e a c h  p l a y e r  were a v e r a q e d  t o  ~ r o d u c e  a s i n q l e  r a ' i n q  

o f  c v e r a l l  h a c k e y  a b i l i t y ,  

i n s t r u m e n t e  --- 
T h i s  s e c t i o n  d e s c r i b e d  t h e  v a r i o u s  m e a s u r e s  e m p l o y e d  i n  

t h e  p r e s e n t  s t u d y .  A l s c  n o t e d  were  t h e  m e a s u r e s  t h a t  were 

e m ~ l o y e d  i n  e a c h  o f  t h e  t h r e e  p h a s e s  o f  t h e  s t u d y ;  a n y  

d i f f e r e n c e s  i n  t e s t  p r o t o c o l s  b e t w e e n  'he p h a s e s  were a l s o  

d e s c r i b e d .  I n  q e n e r a l ,  h o w e v e r ,  m o s t  m e a s u r e s  were common t o  

F h a s e  1 ,  2 a n d  3 b u t  a d d i t i o n a l  v a r i a . h l e s  were i n c l u d e d  i n  

P h a s e s  2 a n d  3. 



W n a s r o b i c  s y s t e m s  

T h e  ~ r e n e n t  s t u d y  e m p l o y e d  t h e  W i n q a t e  A n a e r o b i c  Test 

(1477) .  I n  P h a s e  1 ,  a s i n g l e  Monark b i c y c i e  e r g o m e r e r  was 

e m ~ l o y e d .  S u k j e c t s  ~ e d a l l e d  s l o w l y  02 t h e  b i c y c l e  w i t h  l i t t l e  

r e s i s t a n c e  a s  t h e  r e s e a r c h e r  m c n i t o r e d  h e a r t  r a t e  from t h e  

c a r c t i d  p u l s e .  E e s i s t a n c e  a n d / o r  p e d a l l i n q  s p e e d  was i n c r e a s e d  

u n t i l  a  h e a r t  r a t e  o f  a p p z o x i m a t e l y  25 b e a t s  p e r  10 s e c o n d  c o u n t  

( 1 5 0  bea t s  p e r  ~ l i i n u t e )  was n o t e d .  S u c h  a h e a r t  r a te  was u s u a l i y  

a c h i e v e d  i n  a p & r o x i m a t e l y  f i v e  m i n u t e s .  S u h j e c t s  were t h e n  t o l d  

t o  s i t  d o k r  a n d  rest f o r  a b o u t  f i v e  m i n u t e s .  I n  P h a s e  2 anti  3, a 

m o d i f i e d  p r c t o c o l  (see Bar-Or, 1 9 7 8 )  was e m p l o y e d .  S u b j e c t s  

p e d a l l e d  f o r  f o u r  t o  f i v e  m i n u t e s  a-moderate w o r k l o a d ,  

i c % e r s p e r s e d  b y  t w o  o r  t h r e e  I * s p z i n t s "  a t  h i q h e r  w c r k l o a d s  f o r  

a k o u t  f i v e  s e c o n d s .  A q a i n ,  w o r k l o a d  was a d j u s t e d  d u r i n q  t h e  

warn-up  t o  a c h i e v e  t h e  c r i t e r i o n  h e a r t  r a t e  i n  four  t o  f i v e  

m i n u t e s .  The  t e s t  was e x p i a i n e d  t o  s u b j e c t s  d u r i n q  t h e  warm-up; 

suk jects were a l s o  a s k e d  f o r  t h e i r  w e i q h t  a t  i h a t  time, I n  

P h a s e s  2 a n d  3 ,  t w o  Mora rk  b i c y c l e  e r q o m e t e r s  were e m p l o y e d  s o  

i h a t  two s u b j e c t s  c o u l d  warm-up s i m u l t a c e o u s l y ,  A s  e x p l a i n e d  

a b o v e ,  s u b j e c t s  i n  P h a s e s  2 a n d  3 c o m p l e t e d  o t h e r  h r i t t e n  

m e a s u r e s  khen  n o t  o n  a b i c y c l e ,  

After r e s t i n q  f o r  a p p r o x i r u a t e l y  f i v e  m i n u t e s ,  s u b j e c t s  were 

s e a t e d  on t h e  b i c y c l e  ( o n l y  o n e  e r g o m e t e r  was u s e d  f o r  t h e  f i n a l  

t e s t  i n  P h a s e  2 a n d  3) a n d  sea: h e i g h t  was a d j u s t e d  u n t i l  one 

ieq  was a l m c s t  f u l l y  e x t e n d e d  a t  t h e  b o t t o m  of %he s s r o k e  f o r  



t h a t  l e g .  S u k j e c t s  p e d a l i e d  q u i c k l y  f o r  a few seconds a t  no  

r e s i s t a n c e  t o  o v e r c o m e  t h e  i n i t i a l  r e s i s t a n c e  o f  ;he f l y w h e e l ,  

The  r e s i s r i i n c e  was t h e n  se t  a c c o r d i a q  t o  e a c h  s u b j e c t ' s  k e i q h t ,  

the r e s e a r c h e r  s a i d  " s t a r t 1 '  a n d  a s t o p w a t c h  was s t a r t e d .  The 

b i c y c l e  was e q u i p p e d  w i t h  a r e v c l u r i o n  c c u n t e r  w h i c h  was 

a c t i v a t e d  a t  t h e  l l s t a r t l l  s i q n a l .  T h e  r e s e a r c h e r  q a v e  v e i k a l  

e n c c u r a q e m e n t  t c  e a c h  s u b j e c t  t o  p e r f o r m  t o  h i s  maximum. Each  

f i v e  s e c o r d  i n t e r v a l  was n o t e d  a n d  + h e  c o r r e s p o n d i n q  number  o f  

r e v c l u t i c n s  r e c c r d e d .  When r h e  test was c o m p l e t e d  a t  30 s e c o n d s ,  

s u h j e c t s  were u r g e d  i o  w a l k  o r ,  i n  P h a s e s  2 a n d  3,  r i d e  t h e  

o t h e r  e r q o m e t e r  f o r  a few m i n u t e s  t o  a v o i d  v e n o u s  ~ o o l i n q .  The 

test  b i c y c l e  was t h e n  f r e e d  f o r  r e s t i n g  t h e  n e x t  s u b j e c t ,  

I n  P h a s e  1 ,  o n e  a s s i s t a n t  u s e d  a s t o p w a t c h  a n d  n o t e d  t h e  

passaqe o f  f i v e  s e c c c d  i n : e r v a l s  d u r i n q  t h e  test :  a ~ o t h e r  

a s s i s t a n t  r e c o r d e d  t h e  number  o f  r e v o l u t i o n s  a t t a i n e d  d u r i n q  

e a c h  f i v e  s e c o n d  i n t e r v a l ,  I n  P h a s e s  2 a n d  3 ,  s u b j e c ' s  r e c e i v e d  

a n  e x p l a n a t i o n  o f  t h e  r e v o l u t i o n  c o u n t e r  a n d  t es t  ~ r o c e d u r e  

d u r i n q  t h e i r  warm-ups; s u b j e c t s  n o t  b e i n q  t e s t e d  s e r v e d  a s  

r e c c r d e r s  a n d  c o t e d  t h e  number  o f  r e v o l u t i o n s  o b t a i n e d  when t h e  

r e s e a r c h e r  c a l l e d  o u t f i v e  s e c o n d  p o i n t s  d u r i n g  t h e  tests, 

V a l u e s  were c o n v e r t e d  t o  m e c h a n i c a l  power  (kpm/min/kq)  

a c c o r d i n q  t o  t h e  tes? d e s c r i p t i o n  ( W i n q a t e  ~ n a e r o b i c  Tes t ,  

1 9 7 7 ) .  The test 's  d e s i q n e r s  ~ e r m e d  t o t a l  power  o u t p u t  i n  30 

s e c c n d s  a c a e r o h i c  c a p a c i t y  w h e r e a s  t h e  g r e a t e s t  o u t p u t  d u r i n q  

a n y  one f i v e  s econd  p e r i o d  was c a l l e d  a n a e r o b i c  power .  
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S p e c i f i c  S k i l l s  

M e r r i f i e l d  a n d  Walf o r d ' s  ( 1  9 6 9 )  f o r w a r d  s k a t i n q  s p e e d  

m e a s u r e  was e m p l o y e d  ir, t h e  p r e s e n t  s t u d y .  T h i s  t e s t  i n v o l v e d  

a s k i n q  p l a y e r s  t o  s k a t e  a s  f a s t  a s  p o s s i b l e  f rom o n e  q o a l  L i n e  

to t h e  s e c o n d  t l u e  l i n e ,  a  d i s t a n c e  o f  a p ~ r o x i m a t e l y  1 2 0  f e e t  o n  

a r e q u l a t i o n  s i z e d  i c e  s u r f a c e .  

A s  m e n t i o n e d  a k o v e ,  t h e  t e s t  was a d m i n i s t e r e d  a f t e r  a  

warm-up i n  e a c h  p h a s e  of t h e  s t u d y ,  T h e  w a r m - u ~ s  v a r i e d  k u t  were 

u s u a l l y  a b o u t  10 m i n u t e s  l o n q :  t h o s e  i n  P h a s e  2 were p e r h a p s  t h e  

m o s t  v i q o r c u s  of a l l  t h e  p h a s e s .  P l a y e r s  wore  f u l l  e q u i p m e n t  a n d  

s k a t e d  t h e  r e q u i r e d  d i s t a n c e  zwice, T i m e s  ( t o  ;he nearest  0 . 1  

s ~ c c n d )  were n c t e d  Icy t h e  r e s e a r c h e r  i n  P h a s e  1 u s i n q  (a s w e e p  

h a n d  t y p e )  s t o p w a t c h .  Two a s s i s t a n t s  n o t e d  times ( t o  t h e  n e a r e s t  

0.0 1 s e c o n d )  i n  P h a s e s  2 a n d  3 u s i n q  d i q i t a l  s t o p w a t c h e s  a n d  t h e  

r e s e a r c h e r  r e c o r d e d  t h e m .  T h e  a v e r a q e  time of a  s u k j e c t l n  t w o  

t r i a l s  s e r v e d  a s  h i s  s c c r e  on t h e  s k a t i n q  s p e e d  m e a s u r e .  I n  

q e n e r a l ,  t h e  t e s t  t o o k  a p p r o x i m a t e l y  10 t o  1 5  m i c u t e s  t o  

a d m i n i s t e r  i n  a l l  p h a s e s ,  

A l t h a u q h  120 f e e t  was t h e  d i s t a n c e  b e t w e e n  a q o a l  l i n e  a n d  

s e c o n d  k l u e  l i z e  ox r e q u l a t i o n  s i z e d  i c e  s u r f a c e ,  k o t h  t h e  t e s t  

s i tes i n  t h e  p r e s e n t  s t u d y  i n v o l v e d  s m a l l e r  t h a n  llnprmalf i c e  

s u r f a c e s ,  T h e  s i t e  i n  P h a s e  1 was a n  o l d e r  a r e n a ;  t h e  d i s t a c c e  

of i n t e r e s t  was o n l y  1 0 5 q 4 1 1 ,  T h e  s i t e  i n  P h a s e s  2  a n d  3 i n v o l v e d  

two a d j a c e n t  s m a l l e r  i c e  s u r f a c e s  w h i c h  were u s e d  ~ a i n l y  f o r  

r e c r e a t i o n a l  h c c k e y ;  t h e  d i s t a n c e  o i  i n t e r e s t  was 10 1 q 8 1 1 ,  



U s i n a  t h e  1 4  p l a y e r $  in t h e i r  s t u d y ,  M e r r i f i e l d  acd W a l f c r d  

( 1 9 6 9 )  r e p c r t e d  a t e s t - r e t e s t  r e l i a b i l i t y  ( t e s t s  one week a p a r t )  

c o r r e l a t i o n  o f  0 .74.  V a l i d i t y  was c l a i m e d  s i n c e  a c o r r e l a t i c n  o f  

0,83 was f c u n d  b e t w e e c  f o x w a r d  s k a t i n q  s p e e d  a ~ d  a c o a c h ' s  

r a c k i n q s  o f  ~ l a y i n q  a b i l i t y .  ( S p e a r m a n t s  r h o  was u s e d  30 

c a l c u l a t e  b o t h  r e l i a b i l i t y  a n d  v a l i d i t y  c o e f f i c i e n t s . )  

P s y c h o l o q i c a l  v a r i a b l e s  

B u t t ' s  ( 1 9 7 3 )  25- i t em I t S p o r t s  S c a l e s "  was a d m i n i s t e r e d  t o  

p l a y e r s  i n  P h a s e s  1 ,  2 a n d  3. S u b j e c t s  were a s k e d  t o  i n d i c a t e  

IfYESI1 o r  t tNO1l  i n  r e s p o n s e  t o  izems w h i c h  a s k e d  a b o u t  t h e i r  

f e e l i n q s  " d u r i n q  t h e  l a s t  mon th  w h i l e  p a r t i c i p a t i n q  ( t r a i n i n q  o r  

ccmpe  t i n q )  i n  h c c k e y t t .  ( I n  P h a s e  2 a n d  3,  w h i c h  t o c k  p l a c e  

d u r i u q  t h e  summer,   he r e s e a r c h e r  i n s t r u c t e d  s u b j e c t s  t o  acswer 

a c c c r d i n q  t o  t h e  l a s t  month t h e y  p l a y e d  h o c k e y  o r ,  f a i l i n g  t h a t ,  

f o r  t h e i r  ~ r e v i o u s  y e a r  i n  h o c k e y . )  F i v e  items were i n c l u d e d  i n  

t h e  scale f o r  e a c h  o f  B u t z t s  f i v e  m o t i v a t i o n a l  c o m p o n e n t $  i n  

s p c r t  ( a q g r e s s i c n ,  c o n f l i c t ,  c o m p e t e ~ c e ,  c o m p e t i t i o n  a n d  

c o o ~ e r a t i c n ) .  Each  s c a l e  c o u l d ,  t h e r e f o r e ,  y i e l d  a s c o r e  f r c m  

ze rc  t o  f i v e .  R q a i ~ ,  p l a y e r s  were t o l d  t c  a s k  f o r  h e l p  w i t h  a n y  

c o n f u s i n q  o r  a m h i q u o u s  terms. Most p l a y e r s  c o m p l e t e d  t h e  m e a s u r e  

i n  a few m i n u t e s .  B u t t  (1979)  x e p o r t e d  test-retest  r e l i a k i l i t i e s  

( t e s t  two  w e e k s  spar% N=67 males, N=121 f e m a l e s )  o f  0 . 4 2  t o  

0 .75  f o r  + b e  f i v e  s u b t e s i s ,  ( S u b t e s t s  were r e d u c e d  -co f i v e  f r ~ m  

10  items e a c h  t o  make t h e  Itscales more  e f f i c i e c t  i n  t h e  use of 



t i m e v 1  ( p ,  7 )  .) C o s r e l a t i ~ n s  of  s u b t e s t s  s c o r e s ,  i n  d i f f e r e n t  

p o p u l a t i o n s  ( N =  178, N=36) , w i t h  a v a r i e t y  o f  o t h e r  ~ s y c h o l o q i c a l  

m e a z u r e s  r a n q e d  f r o m  z e z o  t o  0.67.  A l t h o u q h  t h e  s t a t i s t i c a l  

s u ~ ~ o r t  was  noT s t r o n q ,  E u t t  ( 1 3 7 9 )  b e l i e v e d  tbe I 1 r e s u l t s  

q e c e r a l l y  s u p p c r t  t h e  t h e o r e t i c a l  d e s c r i p t i o n s  o f  t h e  

c o n ~ t r u c t s ~ ~  ( p ,  3 1 ,  

A 1 0 - i t e m  "Hockey A k z i f u d e  S c a l e w ,  a d a p t e d  frcm t h e  work o f  

R u s h a l l  a n d  h i s  a s s c c i a t e s  ( R u s h a l l  arid Fox (l98O)), was 

a d m i n i s t e r e d  t o  t h e  p l a y e r s  i n  P h a s e s  1 ,  2 a n d  3 .  S u b j e c t s  w e r e  

a s k e d  t o  r e s p o n d  o n  f o u r - p o i n t  s ca l e s  r a n q i n g  from l lAlways"  

( i . ~ , ,  3 )  t o  ( e ,  0 t o  items which  a s k e d  a b o u t  t h e i r  

f e e l i n q s  w i t h  r e s p e c t  t o  t r a i n i n q ,  p r e p a r i n q  f o r  a n d  p l a g i n q  

h o c k e y .  P l a y e r s  were a s k e d  t o  c o m p l e t e  t h e  m e a s u r e  i n d i v i d u a l l y  

a n d  t o  a s k  t h e  r e s e a r c k e r  f o r  a n y  n e c e s s a r y  a s s i s t a n c e  i r  

i n t e r p r e t i n q  a n y  word  c r  item. M o s t  p l a y e r s  c o m p l e t e d  t h e  

m e a s u r e  i n  f i v e  mi cute^ o r  less. R e s p o n s e s  t o  e a c h  item w e r e  

a d d e d  t o  q i v e  a t o t a l  s c o r e  f o r  e a c h  s u b j e c t ,  Items 4 ,  7 a n d  10 

were r e v e r s e d  a n d  t h u s  s c o r e d  i n  t h e  o p p o s i t e  d i r e c t i o n  t o  t h e  

o t h e r  s e v e n  i t e m s .  

I n  P h a s e  1, t h e  p r e s e n t  s t u d y  e m p i o y e d  item 6 o f  t h e  s c a l e  

d e v e l o p e d  k y  S c a r a m e l l a  a n d  Brown ( 1 9 7 8 ) .  T h e  c o a c h ,  was a s k e d  t o  

r a t e  e a c h  p l a y e r  a c c o r d i n q  t o  h i s  p e r c e i v e d  r e a c t i o n s  o f  t h e  

p l a y e r  t o  a n  a q q r e s s i v e  s i t u a t i o n .  T h e  f i v e - p o i n t  scale v a r i e d  

f r o m  a  r a t i n q  o f  f i v e ,  i .e. ,  l t a l w a y s  a b l e " ,  t o  o n e ,  i . e ,  , 

" r a r e l y  a k l e  t o  r e s p o n d  i n  a n  a q g z e s s i v e  manne r  w i t h o u t  b e c c m i n q  



i n t i m i d a t e d n .  The c o a c h  comple t ed  t h e  m e a s u r e  f o r  e a c h  p l a y e r  i z  

a f e w  m i n u t e s .  I n  P h a s e s  2 a n d  3 ,  n o  s i n q l e  c o a c h  was a v a i l a k l e  

s i n c e  p l a y e r s  came f r o m  many d i f f e r e n t  t e a m s .  T h e r e f o r e ,  t h e  

S c a r a m e l l a  a n d  Erown ( 1 9 7 8 )  m e a s u r e  was a d a p t e d  t o  become  a 

s e l f - r e p o r t  m e a s u r e .  O n  a  s c a l e  f r o m  f i v e ,  i .e . ,  t t a l w a y s l l ,  t o  

o n e ,  i . e . ,  " r a r e l y v ,  p l a y e r s  were t o  i n d i c a t e  I1How o f t e n  d o  y c u  

p l a y  h o c k e y  a g q r e s s i v e l y  ( h u s t l i n g ,  f i g h t i n q  h a r d  f o r  t h e  p u c k ,  

e t c , )  ?I1. ( T h i s  item was i n c l u d e d  o n  a f o r m  w h i c h  a s k e d  f o r  

r a t i n g s  of o t h e ~  p l a y e r s  a n d  a n  i n d i c a t i o n  o f  t h e  s u b j e c t l s  

h e i q h t  , ) 

I n  a d d i t i c n  t o  t h e  a b o v e  p s y c h o l o y i c a l  m e a s u r e s ,  s u k j e c t s  

i n  E h a s e s  2 arid 3 were a s k e d  t o  c o m p l e t e  t h e  J u n i o r  E y s e n c k  

P e r s o n a l i t y  I n v e n t o r y  (i .e . ,  Jr.  E P I )  ( E y s e c c k ,  13 63) . T h i s  

m e a z u r e  was a d a p t e d  f r o m  t h e  E y s e n c k  P e r s o n a l i t y  I n v e n t o r y  

( E y s e n c k  a n d  E y s e n c k ,  1363 )  f o r  a d u l t s .  T h e  J r , E P I  c o n t a i n e d  60  

items z e q u i r i n q  s u b j e c t s  t o  q i v e  a "YEStI c r  "NO11 r e s p o n s e  

r e q a r d i n q  t h e i r  t e n d e n c i e s  t o  f e e l  o r  b e h a v e  i n  c e r t a i n  ways, 

T h e  i n s t r u m e n t  was s c o r e d  t o  r e s u l t  i n  i n d i c e s  f o r  t h r e e  

s u b s c a l e s ,  e x t r a v e r s i o n - i n t r o v e r s i o n  ( 2 4  i tems),  n e u r o t i c i s m  o r  

e m o t i o n a l i t y  ( 2 4  i t ems) ,  a n d  a l i e  s u b s c a l e  ( 1 2  i t e m s )  f c r  t h e  

d e t e c t i o n  o f  f a k i n g .  Ex? rave r s ion - in t rove r s iox i  a n d  p e u r o i i c i s m  

were t e r m e d  l l t w o  m a j o r  p e r s o n a l i t y  v a r i a b l e s 1 1  ( E s y s e r i c k ,  1363 ,  

p .  3 ) .  E y s e n c k  r e p o r t e d  s ~ a n d a r d i z a t i o n  d a t a  on o v e r  2,OCO 

c h i l d r e n  m a n q i n g  frcm a q e s  s e v e n  t o  16. T e s t - r e t e s t  

r e l i a b i l i t i e s  ( t e s ~ s  o r e  month  a p a r t )  w i t h i n  t h i s  a q e  r a z q e  



v a r i e d  f rom O,4 1 t o  0 . 9 2  (N=1056 b e y s ,  !?=I074 g i r l s )  ; s p l i t - h a l f  

r e l i a b i l i t i e s  ( S p e a r m a r  Brown P r o p h e c y  F o r m u l a )  r a n q e d  f r o m  0.41 

t o  (2.89 (N=3372 b o y s ,  N=3388 q i r l s )  . E y s e n c k  ( 1 3 6 3 )  r e p o r t e d  

t h a t  t h e r e  was some c l i n i c a l  e v i d e r c e  p o i n t i c g  t o  t h e  v a l i d i t y  

o f  t h e  J r . E P I  b u t  i; was  t o o  s o o n  t o  make claims a b o u t  t h e  

v a l i d i t y  o f  the s c a l e ,  Most  s u b j e c t s  i n  t h e  p r e s e n t  s t u d y  

c o m ~ l e t e d  t h i s  n e a s u i e  i n  a f e w  m i n u t e s .  S c o r i n q  k e y s  were 

a v a i l a b l e  t o  a r r i v e  a t  s c o r e s  f o r  e a c h  s u b s c a l e .  ( C o p i e s  of ? h e  

J r . E P I  were a v a i l a b l e  f rom EdITS,  P.O. Box 7 2 3 4 ,  San  D i e q o ,  

C a l i f c r n i a  32107. )  

The P r o f i l e  o f  Mood S t a t e s  ( i  e , FCMS) (NcNair, Lorr a n d ,  

D r o ~ p l e m a n ,  1971) was a l s o  c o m p l e t e d  by s u b j e c t s  i n  P h a s e s  2  a n d  

3 .  S u b j e c t s  were a s k e d  t o  d e s c r i b e  5ow t h e y  " h a v e  keen  f e e i i n q  

d u r i n q  t h e  p a s t  week i n c l u d i c q  t o d a y n  b y  r e s p o n d i n q  t o  6 5  

d e s c r i p t o r s  cf f e e l i n g s ,  u s i n g  a f i v e - p o i n t  s e m a n t i c  

d i f f e r e n t i a l  r a n g i n g  f r c m  z e r o ,  i . e , ,  "No? a% a l l I1 ,  t o  f c u r ,  

i . e , ,  ~ E x t r e m e l y u .  S c o r i n g  k e y s  a l l o w e d  f o r  t h e  s e p a r a t i . c n  ef 

r e s p o n s e s  i n t o  s i x  f a c t o r s ,  i , e . ,  t e n s i o n - a n x i e t y  ( n i n e  items), 

d e ~ r e s s i o n - d e j e c t i o r .  ( 15 i tems) ,  a n q e r - h o s t i l i t y  ( 1 2  ieerrs) , 

v i q o r - a c t i v i t y  ( e i g h t  items) , f a t i q u e - i c e r t i a  ( s e v e n  i telrs) , a n d  

c o n  fusion-bewilderment. ( s e v e n  items) , The  test I s  a q i h o r s  

r e ~ c r t e d  t h a t  t h e  m e a s u r e m e n t  o f  t h e s e  s i x  mood o r  a f f e c t i v e  

s t a t e s  was u s e f u l  i n  a s s e s s i n g  c h a n q e  i n  p s y c h i a t r i c  o u t ~ a t i e n t s  

a s . a  r e s u l t  of t h e r a p y  o r  a f f e c t i v e  t r a i t s  o r  c h a n q e s  i n  n o r m a l  

s u b j e c t s .  McNair e i  a l ,  ( 1 3 7 1 )  r e p o r t e d  i n t e r n a l  c o n s i s t e n c y  



csr re la+ions  ( I t u d e r - B i c h a r d s 0 n )  of betxee::  0.84 a n d  0 . 9 5  

( N =  1000) f o r  t h e  s i x  s u b s c a l e s ;  tes t-retest  r e l i a b i l i t i e z  ( f o u r  

w e e k s  b e t w e e n  t e s t s )  o f  f r o m  0.61 t o  0 . 6 9  (M=150) were a l s o  

r o t e d .  E x a ~ i l a t i c n s  o f  v a l i d i t y  i n c l u d e d  t h e  r e p o r t i n q  o f  

c o r r e l a t i o n s  bet wee^ PCMS a n d  v a r i o u s  o t h e r  m e a s u r e s ;  r' s r a n q e d  

f r o m  0.18 (N=523) t o  0.8C (N=200) ,  t h e  l a t t e r  r e p r e s e n t i c q  t h e  

r e l a t i o n s h i p  b e t w e e n  t h e  M a n i f e s t  A r x i e t y  S c a l e  a n d  t h e  EOMS 

t e n s i o n - a n x i e t y  s u b s c a l e .  ( W h e r e a s  mosi-, F h a s e  2  s u b j e c t s  

c o m p l e t e d  t h e  EOMS i n  a  few m i n u r e s ,  many more q u e s t i o n s  were 

a s k e d  b y  t h e  y c u n q e r  s u b j e c t s  i n  P h a s e  3 .  A s  m e n t i o n e d  

p r e v i o u s l y ,  t h e  m e a n i n q s  o f  words  unknown t o  s u b j e c t s  were q i v e n  

w i t h o u t  d i r e c t i n q  s u b j e c t s v  r e s p o n s e s . )  ( C o p i e s  o f  t h e  PCMS were 

a v a i l a b l e  f rcm EdITS,  F .6 ,  Box 7 2 3 4 ,  S a r  D i e q o ,  C a l i f o r n i a  

92 1 C7.) 

F e i c e p t u a l - m o t o s  b e h a v i o r  

A l t h c u q h  movement time was m e a s u r e d  i n  P h a s e s  1 ,  2  a n d  3 i n  

t h e  p r e s e n t  s t u d y ,  d e c i s i o n  ( o r  r e a c t i o n )  time a n d  t o t a l  

r e s p o n s e  time were a l s o  n o t e d .  E a c h  s u b j e c t  was s e a t e d  b e f o r e  a  

t a l l e  a n d  a s k e d  t o  p l a c e  h i s  f i n q e r  ( o f  h i s  d o m i n a n t  o r  

p r e f e r r e d  h a n d )  on a s ~ a l l  b u t t o o  o n  t h e  a p p a r a t u s  i n  f r o n t  o f  

 hi^. A p p r o x i m a t e l y  3 1 /8  i n c h e s  b e y o n d  t h i s  b u t t o n  i n  t h e  

f r o n t a l  p l a n e  (see F i q u r e  1 )  was a n o t h e r  b u t t o n  a n d ,  b e y c n d  

t h a t ,  a s t i m u l u ~  l i q h t .  (The  s e c o n d  b u t t o n  a n d  t h e  s t i m u l u s  

l i q h t  were a c t u a l l y  o n e  o f  f o u r  b u t t o n s  a n d  f o u r  c c r r e s p c n d i c q  



l i q h t s  as  t h e  a p p a r a t u s  c o u l d  k e  u s e d  t o  s t u d y  r e s g o n s e s  i n  

c h c i c e  s i t u a t i o n s .  I n  t h i s  s t u d y ,  t h e  a d d i t i o n a l  t h r e e  b u t t o a s  

a n d  l i q h t s  were c o v e r e d  t o  m i n i m i z e  c o n f u s i o n  a n d  t o  a l lcw t h e  

f o c u s  t o  be C n  KovemeCf and  d e c i s i o n  o r  r e a c t i o n  t ime , )  

H i d d e n   fro^ + h e  s u b j e c t ' s  v i e w  was a b u t t o n  wh ich  t h e  

e x p e r i m e n t e r  p r e s s e d  t o  t u r n  o n  r h e  s t i m u l u s  l i q h t ,  ( T h e  b a s i c  

a p p a r a t u s  was a  Model  63028 ,  5  c h o i c e  timer made by  L a f a y e t t e  

Instrument Co, , L a f  a y e t t e ,  I n d i a n a .  ) 

In r e s p o n s e  t o  t h e  s t i m u l u s  l i q h t ,  t h e  s u b j e c t  moved h i s  

f i z q e r  a s  q u i c k l y  as  p o s s i b l e  f r o m  i h e  f i r s t  t o  t h ~  s e c o n d  

but- ;on.  Two t i m e r s  (Mode l s  20225A a n d  20225,  s i x  v c l t s  s u p p l i e d  

i r t e r n a l l y ,  L a f a y e t r e  I n s t r u m e n t s  Co., L a f  a y e t t e ,  I n d i a n a )  were 

e m p l o y e d  t o  r e c c r d  resul ts  t o  t h e  n e a r e s t  0 . 0 1  s e c o n d .  One *imer 

b e q a n  when t h e  s t i m u l u s  l i q h t  was t u r n e d  o n ;  i t  s t c p p e d  when t h e  

s u k - j e c t  moved h i s  f i n g e r  f r o m  t h e  f i r s t  b u t t o n ,  i . e , ,  t o  a l l o w  

f o r  t h e  d e t e r m i n a - l i c n  o f  d e c i s i o n  time, T h e  s e c o n d  timer was 

s t o p p e d  b y  p u s h i n q  t h e  s e c o n d  b u t t o n ,  i . e , ,  t o  d e t e r m i n e  t o t a l  

r e s r o n s e  time. B o t h  times were r e c c r d e d  f o r  e a c h  t r i a l  a s  was 

t h e  d i f f e r e n c e  L e t w e e n  them,  i .e . ,  movement time, 

Each  s u b j e c t  was q i v e n  a b r i e f  e x p l a n a t i o n  o f  t h e  a ~ p a r a t u s  

and t o l d  i t  waz a t e s t  o f  "how f a s t  you c a n  move y o u r  f i n q e r t l .  

P h a s e  1 s u b j e c t s  were q i v e n  t w o  p r a c t i c e  t z i a l s  a n d  P h a s e  2 a n d  

3  s u b j e c i ~  f i v e  p r a c t i c e  t r i a l s ;  a n y  q u e s t i o n s  abcut p r o c e d u r e  

w e r e  a n s w e r e d  k f o r e  t h e  t e s t  t r i a l s  beqan .  P h a s e  1 s u b j e c t s  

c o m p l e t e d  f i v e  t e s t  t r i a l s ;  t h i s  was i n c r e a s e d  t o  20 t e s t  t r i a l s  



i n  P h a s e s  2 a n d  3. B e f o r e  e a c h  t r i a l ,  t h e  r e s e a r c h e r  s a i d  

" R e a d y " ;  t h e  t i m e  b e t w e e n  "Ready"  a n d  t h e  s t i m u l u s  l i g h t  b e i n g  

t u r n e d  o n  was  ( s u b j e c t i v e l y )  v a r i e d  by t h e  r e s e a r c h e r  a n d  

a v e r a g e d  a f e w  s e c o n d s .  A s u b j e c t ' s  s c o r e s  f o r  t h i s  m e a s u r e  

c o n s i s t e d  o f  t h e  mean o f  t h e  d e c i s i o n ,  movement a n d  t o t a l  

r e s p o n s e  t i m e s  f o r  t h e  t e s t  t r i a l s .  ( T r i a l s  i n  w h i c h  s u b j e c t s  

o b v i o u s l y  m i s s e d  t h e  b u t t o n  o r  t h e  r e s e a r c h e r  made a n  e r r o r  w e r e  

r e r u n .  ) I 

FIGURE 1:  RESPONSE SPEED MEASURE 

( S I ~  j ect 
seated here) 

I I 

(Researcher 
seated here) 



B a c k q r o u n d  i ~ f  o r m a t i o n  

Sub-jects  i n  P h a s e s  2 a n d  3 weze a s k e d  t o  comple" t h e  

f f S t a d e n t  H c c k e y  Fosmn d u r i n q  t h e  l a r q e  g r o u p  t e s t i n q  s e s s i o n s  

( s e e  P r o c e d u r e s ) .  S e v e n  q u e s t i o n s  were asked,  w i t h  t h e  f i rs t  

i n q u i r i n q  abou) :  t h e  s u b j e c t s '  a q e s .  ( A g e s  o f  P h a s e  1 s u b j e c ~ s  

w e r e  o b r a i n e d  f rom the h c c k e y  c l u b . )  T h e  n e x t  t w o  q u e s t i o n s  

a s k e d  f o r  t h e  number  o f  years  s u b j e c t s  h a d  b e e n  p l a y i n q  h o c k e y  

a n d  p l a y i n q  i n  a c  I f o r g a n i z e d  l e a q u e f f ,  r e s p e c t i v e l y .  Q u e s t i o n s  4 

a n d  5 a s k e d  s u b j e c t s  t o  i n d i c a t e  how many t i m e s  t h e y  h a d  p l a y e d  

and p r a c t i c e d  I f l a s t  y e a r v 1 ,  Q u e s t i o n  6 a s k e d  p l a y e r s  t o  r a t e  

t h e m s e l v e s  f r c u  z e r o  t o  20 (a h i q h  number  m e a n i n q  l l qood lq )  

a c c o r d i n q  t o  "hew g o o d  a p l a y e r l l  t h e y  f e l t  t h e m s e l v e s  t o  b e ,  T h e  

l a s e  q u e s t i o n  a s k e d  s u b j e c t s  t o  i n d i c a t e  t h e  p o s i t i o n  t h e y  

u s u a l l y  p l a y e d ,  

T h e  f i v e  c a t e q o r i e s  of r e s p o n s e s  r o  q u e s t i o n s  4 a n d  5 were 

s c o r e d  f r c m  c n e  (few times p l a y e d  o r  few pract ices)  t o  f i v e  ( a 

r e l a t i v e l y  h i g h  numker  o f  times p l a y e d  o r  ~ r a c t i c e ~ ) ,  T h e s e  

s c c r e s  were a d d e d  t o  t h e  r e s p o n s e s  t o  q u e s t i o n s  2 ( y e a r s  p i a y e d )  

a n d  3 ( y e a r s  i n  a n  o r g a n i z e d  i e a q u e )  t o  p r o d u c e  a n  i n d e x  o f  

u e x p e r i e n c e u .  

D e s c r i p t i v e  m e a s u r e s  

H e i q h t  a n d  h e i q h t  were n o t e d  i n  P h a s e s  1 ,  2 a n d  3. A s  

m e ~ r i o n e d  a b o v e ,  b o r h  h e i q h t  a n d  w e i q h t  were r e q u e s t e d  d u r i n q  

t h e  a d m i n i s t r a s i o n  c f  c t h e r  m e a s u r e s  i n  P h a s e s  2 a n d  3 ;  t h e s e  



d a t a  were s e l f - r e p o r t e d .  W e i q h t  was s e l f - r e p o r t e d  i n  P h a s e  1 

w h e r e a s  h e i q h t  was o b t a i c e d  f rom team r e c o r d s ,  W e i q h t  a n d  h e i q h t  

f o r  P h a s e  3 s u k j e c t s  were a l s o  r e c o r d e d  o n  r e q i s t r a t i o n  f o r m s .  

The r e s e a r c h e r  c o m p a r e d  t b e  l a t t e r  r e c o r d s  w i t h  s e l f - r e p o r t e d  

v a l u e s  a n d  a v e r a q e d  b l a n t a n t l y  d i s c r e p a n t  v a l u e s ,  

F o r e a r m  g i r t h  was m e a s u r e d  o n  r h e  d o m i n a n t  arm i n  P h a s e s  2 

a n d  3 u s i n q  e t a c d a r d  a n t h r o p o m e t r i c  t e c h n i q u e  (Carter, 1 5 7 5 ) .  

T h i s  r e a s u r e  had  b e e n  r e l a t e d  i n  p r e v i o u s  i n v e s t i q a t i o a s  (Ward 

a n d  R o s s ,  1 9 8 0 )  t o  power  a s  m e a s u r e d  b y  a  v e r t i c a l  jump,  The 

m e a e u r e  was a t t r a c t i v e  i n  t h a t  i t  c o u l d  h e  a d m i n i s t e r e d  q u i c k l y  

d u r i n q  o n e  o f  t h e  small  q r o u p  test s e s s i o n s .  

Hockey ~ l a y i n q  a k i l i t y  

The  c r i t e r i a  m e a s u r e ,  h o c k e y  p l a y i n q  a b i l i t y ,  t h a t  was 

e m p l o y e d  i r !  P h a s e  1 was t h a t  u s e d  b y  D e s h a i e s  e t  a l .  ( 1 3 3 8 ) .  

T h i s  m e a s u r e  a s k e d  t h e  r e s p o n d e n t  t o  r a t e  a p l a y e r  o n  17  

i n d i v i d u a l  a n d  e i q h t  t a c t i c a l  s k i l l s  u s i n q  a f o u r - p o i n t  s ca le  

f r c r  z e x o ,  i. e . ,  " P o o r N ,  t o  t h r e e ,  i. e., l t E x c e l l e n t n ,  C o m b i n i n q  

t h e s e  two s c a l e s ,  a p o s s i b i l i t y  of 7 5  t o t a l  p o i n t s  e x i s t e d  f o r  

e a c h  p l a y e r .  D e s h a i e s  e ?  a l .  (1978) r e p o z t e d  a n  i n t e r - j u d q e  

( N = 5 )  r e l i a b i l i t y  o f  0 . 9 4  ( N =  116 p l a y e r s  were z e s t e d )  . As 

e x p l a i z e d  a k o v e  ( s e e  P r o c e d u r e s ) ,  t h e  P h a s e  1 c o a c h  and h i s  

a s s i s t a n t  were a s k e d  t c  c o m p l e t e  t h e  c r i t e r i o n  m e a s u r e .  E a c h  

p l a y e r s '  i o t a 1  r a t i n g  p c i n t s  were c o m p a r e d  w i t h  t h e  t o t a l  

p o s z i b l e  ( a c c o r d i n q  t o  t h e  number  of items o n  w h i c h  r a t i n q s  were 



r e c e i v e d )  t o  p r c d u c e  a p e r c e n t a a e ,  w h i s h  s e r v e d  a s  thaL p l a y e r 8 s  

r a t i n q ,  

S i n c e  i n s t r u c t o r s  i n  P h a s e  2 a n d  3 h a d  n o t  known t h e i r  

p l a y e r s  f o r  a n  e n t i r e  h c c k e y  s e a s o n  a n d  s i n c e  t h e  i n s t r u c t o r s 8  

t i n e  was l i m i t e d ,  a s i m p l i f i e d  c r i t e r i o n  measure was d e s i q n e d  

f o r  t h e s e  p h a s e s .  P l a y e r s 8  names  were l i s t e d  o n  a ~ i n q l e  s h e e t  

a n d  t h e  ra ter  was a s k e d  t o  p r o v i d e  a  r a t i n q  o f  e a c h  p l a y c r 8 s  

c v e r a l l  b c c k e y   laying a b i l i t y ,  c o n s i d e r i n q ,  i f  t h e y  w i s h e d ,  

l l s u c h  f a c t o r s  a s  s k a t i n g ,  s t i c k h a n d l i n q ,  p a s s i n q ,  z h o o t i n q ,  

c h e c k i n q ,  a n d  ~ c s i t i o n a l   lay i n  y o u r  r a t i n q n ,  R a t i n q s  c c u l d  

h a v e  r a n q e d  f ro rc  z e r o ,  i . e . ,  ' 'Very p o o ~ ~ ~ ,  t o  20 ,  i , e . ,  ' 'Very 

qoodI1. R a t i n q s  f r o m  e a c h  o f  the p a i r  of  instructor^ a s s i q a e d  t o  

t h e  t w o  q r o u p s  i n  P h a s e  3 were o b t a i n e d  arid a v e r a q e d  t o  F ~ O ~ U C ~  

d s i n q i e  r a t i n q  f o r  e a c h  p l a y e r .  r n  P h a s e  2 ,  r a t i n q s  w e r e  

o k t a i n e d  f r o m  a t  L e a s t  two c o a c h e s  o r  i n s t r u c t o r s  i n v o l v e d  w i t h  

e a c h  p l a y e r  q r o u p  (see P r o c e d u r e s ) ;  a v a i l a b l e  r a t i n q s  o n  e a c h  

p l a y e r  were a v e r a g e d  t c  p r o d u c e  a s i n g l e  r a t i n g  f o r  e a c h  p l a y e r .  

S u b j e c t s  i n  P h a s e s  2 a n d  3 were a s k e d  t o  p r o v i d e  r a t i n q s  o f  

o t h e r  p l a y e r s  i n  t h e i r  q r o u p s  a s  t o  '%ow qood  a h o c k e y  p l a y e r  

you  t h i n k  h e  is8!. S u b j e c t s  a l s o  were i n s t r u c t e d  t o  u s e  a s c a l e  

f r c u  z e r o  t o  2 0 ,  w i t h  h i q h  numbers m e a n i n q  q o u d  p l a h y e r s .  The  

l i s t  o f  p l a y e r s 1  n a m e s  i n c l u d e d  t h e i r  own, s o  t h a t  a n o x h e r  ( s e e  

B a c k q r o u n d  i n f o r m a t i o n )  self r a t i n g  was  o k t a i n e d ,  



Data C o l l e c t i o n  a n d  A r i a l y s i s  

Keys  were a v a i l a b l e  t o  s c o r e  t h e  s t a n d a r d i z e d  

p a p e r - a n d - ~ e n c i l  i n v e n t c r i e s ,  The  o t h e r  m e a s u r e s  r e q u i r e d  a d d i n q  

s c o r e s  f o r  e a c h  item b a s e d  o n  i h e  s e m a n t i c  d i f f e r e ~ t i a l  scale 

e m ~ l o y e d ,  l c i a l  s c o r e s  here r e c o r d e d  a t  t h e  t o p  o f  e a c h  

s u b j e c t ' s  f o r m .  Fo rms  were  d e s i q n e d  t o  r e c o r d  t h e  times c b t a i n e d  

f r c x  s u b j e c t s  on t h e  p e r c e p t u a l - m o t o r  t a s k  f o r  a i l  t r i a l s ;  

p l a c e s  w e r e  l e f t  t o  n o t e  mean times f o r  e a c h  s u b j e c t ,  F o r m s  t o  

r e c c r d  d a t a  f r o &  t h e  W i n q a t e  A n a e r o b i c  Test were a l s o  d e s i q n e d :  

t h e  nutribex o f  r e v o l u t i c n s  f o r  e a c h  f i v e  s e c o n d  p e r i o d  were n o t e d  

a n d  s p a c e  was l e f t  'o i n d i c a t e  a n a e r o b i c  power  a n d  c a p a c i t y  f o r  

each s u b j ~ c t .  limes f o r  t h e  t k o  t r i a l s  o f  t h e  s k a t i n q  s p e e d  t e s t  

were r e c o r d e d  c n  s e p a r a t e  f o r m s  a l o n q  w i t h  t h e  mean time f o r  t h e  

two t f i a i s .  Master s h e e t s  were d e s i q n e d  t o  r e c o r d  s c o r e s  f r c m  

a l l  i n s t r u m e n t s  f o r  e a c h  i n d i v i d u a l  i n  a manner  t h a t  was 

a m e n a b l e  f o r  k e y p u n c h i n q .  (See A p p e n d i x  C f o r  c o p i e s  o f  + h e  

r e c c r d i n q  f o r m s . )  

S c o r e s  o x  t h e  master s h e e t s  were e n t e r e d  a n d  s t o r e d  o r  d i s c  

f i l e s  f o r  a n a l y s i s  a t  t h e  S i m c n  F r a s e r  U n i v e r s i t y  Comput inq  

C e n t r e .  D a t a  a n a l y s i s  i n v o l v e d  t h e  B i o m e d i c a l  Computer P I o q r a m s  

P - S e r i e s  (BMDP) ( D i x o n ,  1977) .  P r o q r a m  BMDP9R was u s e d  z c  

p r o d u c e  u n i v a r i a t e  s t a t i s t i c s  (means ,  s t a n d a r d  d e v i a t i o n s )  , 

P e a r s o n  p r o d u c t - m o m a t  c o r r e l a t i o n s  a n d  r e g r e s s i o n  d a t a .  BMDP3E 

em.yloyed o n l y  c c m p i e t e  d a t a  s e t s  t o  p r o d u c e  t h e  " b e s t "  s u b s e t  o f  

p r e d i c t o r  v a r i a b l e s ,  O t h e r  s u b s e t s  were a i s o  p r i n t e d  so  t h a t  



a l t e r c a t e  t e s t i c q  b a t t ~ r i e s  m i q h t  h a v e  b e e n  c o n s i d e r e d :  f o r  

e x a m p l e ,  t w o  o r  t h r e e  s u b s e t s  o f  p r e d i c t o r s  m i g h t  h a v e  d i f f e r e d  

s l i g h t l y  i n  t h e i r  p z e d i c t i v e  p o w e r  b u t  t h e  i n s t r u m e n t s  t h e y  

i n c l u d e d  a i q h t  h a v e  f i t t e d  more o r  l e s s  e a s i l y  i n t o  p a r t i c u l a r  

t e s t i n q  s i t u a t i c n s ,  An a t t e m p r  was made t o  c h o o s e  s u b s e t s  w h i c h  

would  m a x i m i z e  m u l r i p l e  R '  i n  a s t a t i s t i c a i l y  s i q r i f i c a n t  

p r e d i c t i o n  e q u a t i o n  ( m i n i m i z e  r h e  sum o f  r e s i d u a l s )  t h a t  

i n v c l v e d  i n s t r u m e n t s  w h i c h  c o u l d  a p p a r e n t i y  be c o m k i n e d  t o  

p r o d u c e  v i a b l e  tes t  b a t t e r i e s .  ( T h e  BMDP9R p r o g r a m  a l l o w e d  a 

c h o i c e  o f  t h r e e  c r i t e r i a  t o  se lect  t h e  " b e s t u  s u b s s t  of 

2 p r e d i c t o r s ,  i.e., M a l l o w ' s  Cp, m u l t i p l e  R o r  a d j u s t e d  z2, T h e  

B H C E 9 F  d e f a u l t  c r i t e r i o n  was C p  a n d  t h i s  c r i t e r i o n  was c h o s e n  

f o r  u s e  i n  t h e   resent s t u d y ,  I n  r e v i e w i n q  t h e  t h r e e  c r i t e r i a  

m e n t i o n e d  a b o v e ,  a s  weii a s  o t h e r s ,  H o c k i n g  ( 1  3 7 2 )  c o n c l u d e d  

t h a t  no  o n e  c r i t e r i o n  € r o v e d  t o  be b e s t .  S i n c e  t h e  BMDP9E 

prcqram p r o v i d e d  a l l  t h r e e  o f  t h e  c r i t e r i a  m e n t i o n e d  a b o v e ,  

s e l e c t i n q  a L t e r n a t e  s u k s e t s  c o u l d  h a v e  ref lec ted a c o n s i d e c a t i o n  

o f  a l l  t h ~ e e  c r i t e r i a .  ) 



IV. R e s u l t s  

I n i t i a l l y ,  t h e  b a s i c  d e s c r i p t i v e  s t a t i s t i c s  (e,q. ,  n e a n s ,  

s t a n d a r d  d i v i a t i o n )  were e x a m i n e d  f o r  g r o u p  d i f f e r e n c e s  a n d  

p c s s i b i e  t r e n d s .  (See C h a r t  1 (pp .  132- 134) for d e s c r i p t i o n s  of 

v a r i a b l e s  a n d  u n i t s , )  T a b l e s  l a  to le (pp .  1 3 6 - 1 4 G ) p r e s e n t e d  

u n i v a r i a t e  s t a t i s t i c s  f c r  s u b j e c t s  i n  t h e  t h r e e  p h a s e s  o f  r h e  

 resent s t u d y ,  i n c l u d i n q  s t a t i s t i c s  for e a c h  o f  t h e  f i v e  q r o u p s ,  

i . e . ,  P h a s e  1  - G ~ O U F  1 ,  E h a s e  2 - G r o u p s  2 a n d  3 ,  a n d  P h a s ~  3 - 
G r o u p s  4 a n d  5. (Dri ly  s u b j e c t s  w i t h  c o l o p l e t e  d a t a  sets were 

i n c l u d e d :  t h e  N f s  r e p o r t e d  i n  t h e  r e s u l t s  were f o r  complete d a t a  

s e t s  u n l e s s  c t h e r w i s e  s p 5 c i f i e d )  T a b l e  2 a  (p.  1 4 1 )  p r o v i d e d  a 

c o m ~ a z i s o n  o f  tke f i v e  q r o u p  means  for a l l  v a r i a b l e s  a c d  T a b l e  

2b  (p. 142)  t h e  r e s u l t 2  o f  t h e  e x a m i n a t i o n  f o r  q r o u p  d i f f e r e n c e s  

amor,q t h e s e  means ,  (One-way a n a l y s i s  of v a r i a n c e  (ANOBA) was 

p e r f o r m e d  u s i n g  t h e  B M D P l V  p roq ram.  T h i s  F r o q r a E  a l s o  a p ~ l i e d  

t - t e s t s  t o  a l l  ya i rs  of group means . )  A s  was i n d i c a t e d  ir, T a b l e  

2 b ,  t h e  p h a s e s  were d i s t i ~ q u i s h a b l e  b y  a q e ,  c o n f i r m i n q  t h e  

i n i t i a l  s a m p l i n q  p r o c e s s ,  S u b j e c t s  i n  G r c u p  1  were s z a - i s t i c a l l y  

s i q r i l i c a n t  l y  c l d e r  t h a r .  t h o s e  i r ,  G r o u p s  2  ( t= 10. l ,p<.  0 0  I ) ,  3 



(t= I l . O , p < , i ) O l ) ,  4  ( t = 3 2 . 4 , p < .  001 )  a n d  5  (t=35,l.p<,001) , 

w h e r e a s  s u b j e c t s  i n  P h a s e  2  ( G r o u p s  2  ar ,d  3) were s t a t i s t i c a l l y  

s i q n i f i c a n t i y  o l d e r  t h a n  t h o s e  i n  P h a s e  3 ( G r o u p s  4  a n d  5)  ( i t s  

v a r i e d  f r c a  23,2 t o  2 6 . 3 ,  p < , 0 0 1  f o r  a l l  p a i r i n q s ) .  G r o u ~  4 was  

a l s o  s t a t i s t i c a l l y  s i q n i f i c a n t l y  o l d e r  t h a n  G r o u p  5 

(t=2+ 6,p<.O5) .  

Mean s c o r e s  on  t h e  W i n q a t e  A n a e r o b i c  T e s t  (1977)  i n d i c a t o r s  

of t f a n a e r o k i c  p o w e r f f  (POWER) a n d  N a n a e r o h i c  c a p a c i t y "  (CAP) 

s h c w e d  the s u p e r i o r i t y ,  i n  q e n e r a l ,  o f  s u b j e c t s  i n  P h a s e  2 o v e r  

t ' n c e e  i n  P h a s e  3 or, t h e  l a t t e r  m e a s u r e  ( i t s  f r o m  2 , 3  t o  6.2,  

p< .05  f o r  a l l  p a i r i n q s )  a n d  t h e  s u p e r i o r i t y  o f  G r o u p  2 ,  i n  

p a r t i c u l a r ,  cn t h e  f o r m e r  m e a s u r e ,  W i t h  r e s p e c t  t o  l l a n a e r o b i c  

p c w e r I t ,  G r o u p  2 h a d  t h e  l a r q e s t  mean score,  s t a t i s t i c a l l y  

s i q o i f i c a c t i y  h i g h e x  t h a n  t h a t  o f  t h e  o l d e r  G r o u p  1  (t=2.6, 

p < . 0 5 ) ,  a s  well a s  b e i n c  h i q h e x  t h a ~  the means  of G r o u p s  3  

( t = 2 . 5 ,  p < . 0 5 ) ,  4 ( t = 4 . 9 ,  p < , 0 0 1 )  a n d  5  ( t = 6 . 2 ,  p < , 0 0 1 )  , T h e  

mean n a n a e r o t i c  c a p a c l t y I r  s c o r e  f o r  G r o u p  1 was a l s o  l a r g e r  t h a n  

t h a t  o f  G r c u F  5  ( t = 3 . 0 ,  p < . 0 5 ) ,  w h e r e a s  Group  3  mean was l a r q e r  

t h a n  5hos.c  of b o t h  G r o u p  4 ( t = 2 . 4 ,  p< .05)  a n d  G r o u p  5 ( t = 3 . 7 ,  

p < .  00 1 )  . 
Mean s c o r e s  oc t h e  s k a t i n q  s p e e d  ( S P E E D )  v a r i a b l e  

d i s i i n q u i s h e d  s u b j e c t s  b y  p h a s e :  t h e  G ~ C U F  1 mean was 

s t a t i s t i c a l l y  s i q n i f i c a n  t l y  less t h a n  t h e  o t h e r  q r c u p  m e a n s  ( t ' s  

from 2.5 t o  11 .4 ,p< .05  f o r  a l l  p a i r i n g s ) ,  w h e r e a s  means  f o r  

q r o u p s  i n  P h a s e  2 were s t a t i s t i c a l i y  s i q n i f i c a n t l y  less  t h a n  



t h o s e  i n  P h a s e  3 ( t l s  f zom 8 . 3  t o  9 .4 ,  p < .  00 1 f o r  a l l  p a i r i n q s )  , 

(The  Group  1  mean d e c r e a s e d  f r o m  5 .08  t o  4,533 s e c o n d s  when a n  

a d j u s t m e n t  was made f o r  d i s t a n c e  s k a t e d ,  i .e . ,  1 0 5  f e e t  i n  F h a s e  

1 versus  102  f e e t  i c  P h a s e s  2 a n d  3.) 

Of t h e  r e s F o n s e  s ~ e e d  m e a s u r e s ,  d e c i s i o r ,  t i m e  (DT)  a n d  

t o t a l  r e s p o n s e  time [TRT)  d i f f e r e n t i a t e d  b e t w e e n  P h a s e  3 q r o u p s ,  

e s p e c i a l l y  G Z O U F  5, a n d  t h e  r e m a i n i n q  q r o u p s .  G r o u p  5 was 

s t a t i s ' i c a l l y  s i g n i f i c a n t l y  s i o w e r  t h a n  a l l  o t h e r  q r o u p s  cr: b o t h  

t h e s e  measures ( t l s  f r o m  2 .6  t o  8 . 2 ,  p < , 0 5  f o r  a l l  p a i r i n q s )  , 

w h e r e a s  G r o u p  4 was s t a t i s t i c a l l y  s i q n i f i c a n t l y  s l o w e r  o n  

d e c i s i o n  time a r d  t c t a l  r e s p o n s e  time t h a n  G r o u p s  1 ,  2  a n d  3  a n d  

G r o u p s  2  a n d  3, r e s p e c t i v e l y  ( t r s  f r o m  2.2 t o  5 .6 ,  a l l  p l s  

< .05 ) .  O n l y  o n e  d i f f e r e n c e  was n o t e d  w i t h  r e g a r d  t o  movement 

time (MT) a s  Gxcup 3 was S ~ O W ~ Z  t h a n  GrOUF 5 ( t=2.G, p < . C 5 ) .  

GrouF 3 h a d  T h e  h i q h e s t  mean s c o r e  on t h e  a q q r e s s i o n  sca le  

( A G G R )  b u t  i t  was s t a t i s t i c a l l y  s i q n i f i c a n t i y  l a r q e r  t h a x  o n i y  

t h e  G r o u p  1 mean ( t=2.8,  p<.005) .  No s t a t i s t i c a f l y  s i q n i f i c a n - c  

d i f f e r e n c e s  were  f o u n d  k e t w e e n  q r o u p s  o n  t h e  Hockey A t t i t u d e  

S c a l e .  

Group  mean d i f f e r e n c e s  were v a r i e d  f o r  t h e  f i v e  s u b t e s t s  

( S S l , S S 2 ,  :S3,SSllfSS5) c n  t h e  S p o r ~ s  S c a l e ,  Bo tk  G r o u p s  1 a n d  5  

h a d  s t a t i s t i c a l i y  s i g n i f i c a n t l y  l a r g e r  meacs  c h a n  Group  2  

( t t s = 2 . 8 ,  2 . 4 ;  p < .  35  f o r  b o t h  p a i r i n q s )  a n d  G r o u p  4 ( t l s  

=2,7,2.3; ~ < . 0 5  f o r  b o t h  p a i r i n g s )  u~ t h e  SS1  ( a q q r e s s i o n )  

s u b t e s t .  T h e  G r o u p  1 mean was a l s o  l a r g e r  t h a n  t h a t  o f  Group  3 



( t = 2 . 1 ,  p ( . 0 5 ) .  On SS2 ( c o n f l i c t !  a n d  S S U  { c ~ m p e t i t . i o r ~ ) ,  Group 1 

h a d  t h e  l a r q e s t m e a a  s c o r e ,  b e i n q  s z a t i s t i c a l l y  s i q n i f i c a n t l y  

l a r q e r  t h a n  a l l  c i h e r  g r o u p s  o a  S S 2  ( t l s  f r o m  2,O t o  4 ,  8 ,  a l l  

p a s  <.05) a n d  Groups 4 acd  5  o n  S S 4  ( t l s  =5.7,2.3; p<.05). 

G r o u p s  2, 3 a n d  5  a l s o  h a d  s t a z i s t i c a l l y  s i a n i f i c a n t l y  l a r q e r  

m e a n s  t h a r  GrouF  4 cn b o t h  t h e  S S 2  s u b t e s t  ( t l s  frcm 2 . 2  ", 02.  9 ,  

a l l  p l s  < .05 )  acd SS4  s u b t e s t  ( t l s  f r o m  4 .1  t o  5 . 7 ,  a l l  ~ l s  

<.OC1). O n  SS3 ( c o m p e t e n c e ) ,  b o t h  P h a s e  3 g r o u p s  had  

s t a t i s t i c a l l y  s i g n i f i c a n t l y  l a r q e r  m e a n s  t h a n  d i d  G r o u p  1  ( t l s  

=2 .  1 ,2 .2 ;  p c s  < .05 )  . G r o u p  1 h a d  t h e  l a r q e s t  mean 02 S S 5  

( c c c p e r a t i o n )  53~5 i t  was  s t a t i s t i c a l l y  s i q n i f i c a n i l y  i a r q e z  ",an 

~ r l y  G I O U F  3 ( L = 2 , 5 , p < . 0 5 ) .  



C h a r t  1 ---- 

V A R I A B L E  
A B B R E V I A T I O N  

G R O U P  

AGE 

FOWER 

CAP 

AGGR 

HAS 

SS 1 

SS2 

KH At V a r i a b l e  A b b z e ~ i a t i o r i s  - 

DESCRIPTION OF V A R I A B L E  

d e s i q n a t e d  m e m b e r s h i p  i n  G r o u p s  1  
t o  5  

c h r o n o l o q i c a f  a g e  of  s u b j e c t  in 
monchs  

I t a n a e r o b i c  power l l  ( i n  k ~ m / m i n / k q )  , 
as  d e f i n e d  b y  t h e  W i n q a t e  
A n a e r o b i c  Tes t  

I t a n a e r o b i c  c a p a c i t y n  ( i n  
kpm/min/kq)  , as  d e f i n e d  b y  t h e  
W i n g a t e  A n a e r o b i c  T e s t  

s k a t i n q  s p e e d  (ir! s e c o n d s )  

d e c i s i o n  ( o r  r e a c t i o n )  time ( i n  
.0 1 s e c o n d s )  

movement time (ir!  . 0 l  s e c o n d s )  

t o t a l  r e s p o n s e  time (the sum c f  DT 
+ MT) ( i n  .0  1 s e c o n d s )  

l * a g q r e s s i o c v ,  a s  d e t e r m i n e d  b y  
c o a c h l s  r a t i n q s  ( P h a s e  1) o r  
s e l f - r a t i u g s  ( P h a s e s  2 a n d  3 )  
(max* s c o r e  = 5) 

Hockey A t t i t u d e  Scaie  (max, s c o r e  
= 30)  

f l a q q r e s s i o n l l  subscale o i  S p o r t s  
S c a l e  (max,  s c o r e  = 5 )  

w c o n f l i c t l l  s u b s c a l e  of S p o r t s  
Scale ( m a x . s c c r e  = 5) 



S S 3  

5.54 

SS 5 

EPIEX 

EPIL 

FOMS4 

EOMSD 

EBMSA 

EOMSV 

EOMSP 

E O N S  C 

F ATKI D 

EXPER 

l l c o m p e t e n c e n  subscale  of  S p o r ~ s  
Scaie ( m a x . s c c r e  = 5) 

l l c o m p e t i t i o n n  s u b s c a l e  o f  S p o r t s  
Scale (max. s c o r e  = 5) 

f 1 c o o p e r a t i o n l ~  s u b s c a l e  o f  S p o r t s  
Scale (max, s c o r e  = 5) 

l l e x t r o v e r s i o n w  s u b s c a l e  of J u r i o r  
E y s e n c k  P e r s o n a i i t y  I n v e c t o r  y  
(max. s c o r e  = 2 4 )  

l l n e u r o t i c i s m l l  s u b s c a l e  cf J u n i o r  
E y s e n c k  P e r s o n a l i t y  I n v e n t o r y  
(max, s c o r e  = 24)  

"lieI1 s u b c a l e  of J u n i o r  E y s e n c k  
P e r s o n a l i t y  I n v e n t o ~ y  (max, s c o r e  
= 1 2 )  

l l t e n s i o n l l  s u b s c a l e  o f  P r o f i l e  o f  
Mood S t a t e s  (max, s c o r e  = 9 )  

l l d e p r e s s i o n v  s u b s c a l e  o f  P r o f i l e  
o f  Mood S t a t e s  (max, s c o r e  = 15) 

" a n g e r n  s u b s c a l e  o f  P r o f i l e  of  
Mood S t a t e s  (max. score  = 1 2 )  

" v i q o r l  s u b s c a l e  o f  P r o f i l e  o f  
Mood S t a t e s  (max. s co re  = 8 )  

I 1 f a t i q u e w  s u b s c a l e  of P r o f i f e  o f  
Mood S t a t e s  (max. score = 7 )  

f l c o n f u s i o n n  s u b s c a i e  o f  P r o f i l e  cf 
Mood S t a t e s  (max. score = 7 )  

r a t i n q  o f  h o c k e y  a b i l i t y  of 
s u b j e c t  b y  o t h e r  q r o u p  members 
(max, s c o r e  = 20 )  

i n d e x  o f  h o c k e y  e x p e r i e n c e  o f  
s u b  ject 



WEIGHT 

H E I G H T  

F A R N  

h e i g h t  of  s u b j e c t  iri c e n t i m e t r e s  

f o r e a r m  q i r t h  o f  s u b j e c t ' s  
d o m i n a n t  arm i n  c e n t i m e t r e s  

r a t i n q  of  k o c k e y  a b i l i t y  o f  
s u b j e c t  by i n s t r u c t o ~ s / c o a c h e s  
(max, s c o r e  = 2 0 )  



T a b l e  Jl --- 

V a r i a b l e  

A G E  
PC Gi ER 
CAP 
SPEED 
CT 
M I  
TRI 
AG G E 
HAS 
SS 1 
s s 2  
S S 3  
SS4  
S S 5  
WEIGHT 
H E I E H T  
RAZIWS 

U n i v a r i a t e  S t a t i s t i c s  f o r  P4?g 1 2 Gzqgg 1 --------- --------- --- 
LCg&gte cases  &I61 

Mean S t a n d a r d  
D e v i a t i o n  

S m a l l e s t  
V a l u e  

L a r q e s t  
Value 



V a r i a b l e  Mean S t a n d a r d  S m a l l e s t  L a r q e s t  
D e v i a t i o n  Value V a l u e  

AGE 
PCWER 
CAP 
SPEED 
DT 
M I  
TRT 
AG G T; 
HAS 
SS 1 
SS2 
SS3  
SS4 
SS5  
E P I E X  
E E I N  

' E P I T  
ECMST 
PCMSD 
ECMSA 
POMSV 
FCMSF 
PCMSC 
R A T K I D  
EXPER 
WEIGHT 
HEIGHT 
FAZE! 
RATINS 



Table _L_c ---- 

Var iakile Rean Standard S m a l l e s t  Largest  
Deviation Value Value 

A G E  
P O K E R  
CAI; 
SFEED 
C T  
MT 
I R T  
A G G E  
HAS 
SS 1 
SSS 
S S 3  
SS4  
S S 5  
EPIEX 
WIN 
E E S L  
POMST 
P C E S D  
PCMSA 
FOMSV 
PCMSP 
PCrlSC 
RATKID 
EX F ER 
WEIGHT 
HE 1 GHT 
F A R E  
RATINS 



Variable Mean S t a n d a r d  S m a l l e s '  L a r q e s t  
D e v i a t i o n  Value V a l u e  

A G E  
POSER 
CAF 
SPEED 
DT 
MT 
TRI 
AG G F 
H A S  
ss 1 
SS2  
SS3 
SS4 
SS5 
E P I E X  
EPIN 
E P  IL 
ECBST 
POHSD 
PCMSA 
PCMSV 
P C M S F  
PCPlSC 
R A ' I K I D  
E X F E R  
W E I G H T  
H E I G H T  
FABI'! 
R A T I N S  



Table J_e ---- 

Variable 

A G E  
POWER 
C AF 
SPEED 
D'I 
M9 
TRT 
A G  G F 
HAS 
SS 1 
S S 2  
ss3 
S S 4  
S S 5  
EPIEX 
E F l N  
EPIL 
FCMST 
PCMSD 
POHSA 
PCMSV 
POMSF 
PCMSC 
R A T K I D  
EXP ER 
WEIGHT 
HEIGHT 
EAKE 
RAZINS 

Univariate S t a t i s t i c s  for Pbgze 3 Group 5 ---------- -------- --- 
JCcm~&$n cases  N = 2 9 L  

Standard 
Deviation 

Smallest 
Value 

Larqest  
Value 



A G G  F 
HAS, 
SS 1 
S S ~ ~  
S S 3  
s s 4 '  
S S 5  
E P I  EX 
E E I P  
EFIL  
POI4 ST 
PCMSD, 
FGHSA 
PCMSV 
FOflSF 
POMSC 
EATINS'  
R A I K I D ~  
EXE E R ~  
WEIGHT* 
HEIGHT' 

GFUUP 1 G R O U F  2 GRCUP 3 CROUF 4 GROUP 5 T C T A L  
(N= 16 )  (N=20) (N=23) (N=27) (N= 2 3) M E A N  

( a = i  15)  

F A R E =  - N / A  27 .33  27 .93  21 .56  21 .18  24 .22  
1 A N O V A  (BMCP 1V) d e m o n s t r a t e d  s t a t i s t i c a l l y  s i g r i f  i c a n t  ( p <  .O5) 
d i f f e r e n c e s  amcnq g r o u F  means  f o r  t h e s e  v a r i a b l e s .  
2 A N O V A  (EMCPI V) d e m o n s t r a t e d  s t a t i s t i c a l l y  s i g n i f i c a n t  ( p < .  0 1) 
d i f f e r e n c e s  amcnq q r o u p  E e a n s  f o r  t h e s e  v a r i a b l e s .  
3 V a r i a t l e s  n o t e d  by N/A were n o t  a d m i n i s t e r e d  t o  P h a s e  1 
s u b j e c t s .  
4 S i n c e  P h a s e  1 s u b  j e c t o  s k a t e d  1 0 5  f e e t  v e r s u s  1 0 2  f e e t  i n  
Ph .anes  2 a n d  3, the G r c u p  1 mean would  h a v e  d e c r e a s e d  z o  4, 93 
s e c c z d s  i f  ar. a d j u s t m e n t  was made f o r  d i s t a n c e  ( i . e , ,  5. C8 x 
1 0 2 / 1 0 5 ) .  



V A F l A E L E  G R C U P  1 G R O U P  2 G R O U P  3 G E O U P  4  G R O U P  5  
M E A N  GT M E A N  G T  M E A N  GT M E A N  G T  F E A N  GT 

-----a----- 

A G E  2 8 3 ~ 4 r 5  4 f 5  4 , s  5 
P G B E R  4 , 5  
C A E  5  1 , 3 , 4 r 5  4 , s  
S P E E D '  2 , 3 , 4 , 5  4 , 5  4 , 5  
DT ' 1 t 2 f 3  1 8 2 f 3 f 4  
MT' 4  

HAS 
SS 1 2 f 3 f 4  
S S 2  2 , 3 , 4 , 5  
S S 3  
S S 4  4 f 5  
S S 5  3 
E P I E X  N/ 
EFIB N/ B 
EEIL N / A  
P O M S T  N / A  
FOPlSD N/ A  
P O M S A  N/  A 
FOfiSV N / A  
P C  if SF N / A  
PCMSC N / A  
R A ' I I N S ~  N / A  5  5 5 
R A T K I D  N / A  4 t 5  4 t 5  
EXPER N / A  4 ~ 5  4 t 5  
W E I G H T  2 # 3 # 4 , 5  4 f 5  4 , 5  
H E I G H T  2 , 3 , 4 , 5  4  8 5  4 , 5  
F A S E  - --- N / A  -- 4 f 5  4 ~ 5  --- 
1 T h e s e  v a r i a b l e s  i n v o l v e d  s p e e d ;  t h e r e f o r e ,  q r e a t e r  s c o r e s  
m e a n t  slower r e s p o n s e s .  
2  T h e s e  m e a s u r e s  were roz  a d m i n i s t e r e d  t o  G r o u p  1 ,  (See f o o t n o t e  
3.1 
3 G r o u p  1 u s e d  a d i f f e r e n t  r a t i n q  s ca l e  a n d  was n c t  i n c l u d e d  i n  
t h i s  c o m p a r i s o n  t a b l e .  



No q r o u p  mean d i f f e r e r i c e s  e x i s t e d  b e t w e e n  t h e  P h a s e s  2 and 

3 q r o u p s  o n  t h e  s u b t e s t s  o f  t h e  J u n i o z  E y s e r c k  P e r s o n a i i t y  

I n v e c t o r y  ( E P I E X ,  E E I N ,  EFIL) a n d  f e w  d i f f e r e n c e s  were n o t e d  

w i t h  sesp~ct t o  &he s u k t e s t s  cf t h e  P r o f i l e  cf Mood S t a t e s  

(POBS) m e a s u r e .  (The  Jr. E P I  a n d  POMS were n o t  a d m i n i s t e r e d  t o  

G r o u p  1.) ' i he  Group  2  mean on t h e  FOMST ( r e n s i o n )  v a r i a b l e  was 

s t a t i s t i c a l l y  s i g n i f i c a n t l y  q i e a t e r  t h a n  t h e  G r o u p  4 mean 

( t = 3 . 0 ,  p < ,  01)  . The  GrGUp 5  mean o f  t h e  POMSA ( a n q e r )  s u k t e s t  

was s ~ a t i s t i c a l l y  s i g n i f i c a n t l y  l a r q e r  t h a n  means  f o r  G r c u p s  2  

( t = 2 . 7 ,  p < . 0 1 ) ,  3  (t=2.7, p< .0  1 )  a n d  4 ( t = 2 . 1 ,  p < . 0 5 ) .  

C o m p a r i s o n s  o f  m e a n s  o f  G r o u p s  2  t o  5,  wh ich  u s e d  a common 

i n s t r u c t o r t s  r a t i n q  s c a l e  o r  c r i t e r i o n  n e a s u r e  (RATINS),  s h o w e d  

t h a t  GrOUF 5 h a d  a s t a t i s r i c a l l y  s i q n i f i c a n t l y  lower mean than 

Groups 2, 3 a n d  ii ( t t s  f r o m  3 .1  t o  4 . 0 ,  p i s  <.01). Mean scores 

of s u b j e c t s  r a t ~ d  b y  o t h e r s  i n  a s u b j e c t t s  q r o u p  ( R A T K I D )  

i n d i c a t e d  t h a t  means  of q r o u p s  i n  P h a s e  2 were s t a t i s t i c a l l y  

s i g n i f i c a n t l y  h i g h e r  t k a r  t h o s e  i n  q r o u p s  i n  P 3 a s e  3 ( t t s  f r o m  

2.2 t o  4 , 5 ,  p ' s < . 0 5 ) .  Ihe e x p e r i e n c e  m e a s u r e  (EXPER) a l s o  showed  

t h e  s u p e r i c r i t y  o f  P h a s e  2  q r o u p  m e a n s  o v e r  t h o s e  o f  P h a s e  3 

( t l s  from 6 . 3  t o  6. 9,  ~ l s  < . 0 0 1 ) .  

B o t h  w e i g h t  a n d  h e i g h t  d i s t i n q u i s h e d  g r o u p  m e a n s  b y  p h a s e s ,  

Gzoup 1  was h e a v i e r  t h a n  a l l  o t h e r  q r o u p s  ( t t s  f r o m  6.4 t o  2 7 , 1 ,  

p<.G01 f o r  a l l  F a i r i n g s ) ,  w h e r e a s  P h a s e  2 q r o u p s '  mean w e i q h t s  

w e r E  s t a t i s t i c a l l y  s i q n i f i c a n t l y  l a r g e r  t h a n  t h o s e  o f  q r c u p s  i n  

P h a s e  3 ( i t s  f r o m  13 .5  t o  2 2 . 7 ,  a l l  p t s  < , 0 0 1 ) ,  A s im i l a r  



p a t t e r n  was e v i d e n t  w i t h  r e s p e c t  to h e i q h t ,  a s  Phase 1 mean 

h e i q h t  was q r e a t e r  t h a n  a l l  o t h e r  q r o u p s  (tls f r o m  2.4 t c  1 7 . 9 ,  

a i l  p r s < . 0 5 )  a c d  P h a s e  2 g r o u p s  were 'al ler ,  or, a v e r a q e ,  t h a n  

P h a ~ e  3 qroups ( t l s  f rom 1 4 . 0  t o  1 7 . 2 ,  a l l  p ' s  < . 0 0 1 ) .  F c r e a r m  

q i r t h  (FARM) was  not m e a s u r e d  i n  G r o u p  1: h o w e v e r ,  t h e  trend was 

s i n i i a r  t c  t h c s e  observed f o r  h e i q h ?  a n d  w e i q h t ,  q r o u p  m e a n s  for 

P h a s e  2 were s ? a t i s t i c a l l y  s i q n i f i c a n t l y  l a r g e r  t h a n  those f o r  

P h a s e  3 ( i t s  f r o m  15 .7  t o  1 7 . 6 ,  a l l  p l s < . O O 1 ) .  



Table 33 --- 
Coxrelation Matrix Between All qai ' iabigs 
------I--- ----I- ------- --- 

i n  P h a s e  1 = G r O U g  1 $N=16) - ---- 
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Table 3s 

Cor re l a t i on  Matrix Between 421 Var iab les  
in Ehase 2 Group  3 4N=231 -- ---- 
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Table 32 --- 
C p r ~ e l a ~ i o n  Matrix Between 111 Variables 

in Fhase 3 Group 4 (N=271 -- ---- 
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C o r r e l a t i o n  Matzix Between A= Var i ab l e s  
i s  Ehssn 1 z G r s u E  5 A,N=231 
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T a b l e s  3 a  t o  3e ( ~ p .  1 4 5 - 1 5 2 )  p r e s e n t e d  t h e  p r o d u c t - m o m e n t  

c c r r e l a t i o n s  h e t w e e n  a i l  p a i r s  o f  v a r i a b l e s  i n  e a c h  of t h e  f i v e  

q r o u p s  t e s t e d  il! t h e  p r e s e n t  s t u d y .  A l l  q r o u p s  weze c o m b i n e d  a n d  

t h e  c o r r e l a t i o n  m a t r i x  f c r  t h e  17 v a r i a b l e s  common t o  a l l  p h a s e s  

a n d  g r o u p s  was p r e s e n t ~ d  i n  T a b l e  4 a  (p ,  l 5 5 ) ,  To a l l o w  f o r  a n  

e x a m i n a t i o n  o f  r e l a t i o n s h i p s  t o  i n c l u d e  t h e  a d d i t i o n a l  m e a s u r e s  

a d m i n i s t e r e d  t o  P h a s e  2 a c d  3 s u b j e c t s ,  T a b l e  4b ( F .  1 5 7 )  was 

~ r o v i d e d ;  t h e  l a t t e r  t a k l e  p r e s e n t e d  a c c r r e l a t i o n  m a t r i x  

i n v o l v i n q  t h e  29  v a r i a k l e s  common t o  g r o u p s  (2  t o  5) i n  E h a s e s  2 

a n d  3.  

A s  T a k i e  4 a  i n d i c a t e d ,  n u m e r o u s  s t a t i s t i c a l l y  s i q n i f i c a n t  

r e l a t i o n s h i p s  e x i s t e d  amonq t h e  17  v a r i a b l e s .  The r e s u l t s  o f  a 

f a c t o r  a n a l y s i s  (B6DP4M) o n  t h e s e  d a t a  were p r e s e n t e d  i n  T a k l e  

5a (p .  1 5 3 ) .  F a c t o r  1  s e e m e d  t o  l o a d  m o s t  h e a v i l y  c n  v a r i a b l e s  

cf aqe a n d  s i z e ,  F a c t o r  2 on  movement time (MT) a n d  ' o t a l  

r e s F o n s e  time (TRT), F a c t o r  3 on t h e  a n a e r o b i c  m e a s u r e s  (POWER, 

CAE), F a c t o r  4 o n  d e c i s i o n  time ( D T ) ,  a n d  F a c t o r  5  o n  t h r e e  

s u b s c a l e s  (SSI, S S 2 ,  S S 4 )  o f  t h e  S p o r t s  Scale. O f  p a r t i c u l a r  

i n t e r e s t  i n  Table 4 a  w e r e  t h e  r e l a t i o n s h i p s  b e t w e e n  t h e  

c r , i t e r i o n  m e a s u r e  ( R A T T N S )  a n d  t h e  r e m a i n i n q  v a r i a b l e s .  ( G r o u p  1  

s c o r e s  o n  R A T I N S  were s c a l e d  t o  a l l o w  t h e i r  i n c l u s i o n  i n  = h e  



m a t r i x . )  S i q n i f i c a n t  c c r r e l a t i o n s  were n o t e d  b e t w e e r  t h e  

c r i t e r i c n  m e a s u r e  a c d  e a c h  o f  ( l a n a e r o b i c  p o w e r n  (POWER; r = 0 . 2 3 ,  

p < .  O5), " a n a e r o b i c  c a p a c i t y v v  (CAP; r = 0 . 2 7 ,  p< .  0 1 )  . d e c i s i o n  time 

(DT; r=-0 .21 ,  ~ < , 0 5 ) ,  a q q r e s s i o n  (AGGR; r = 0 . 2 9 ,  p < , 0 1 )  , a n d  t h e  

a q q r e s s i o n  s u b s c a l e  o f  t h e  S p o r t s  S c a l e  (SS1;  r=-0 .30 ,  pC.0 1) . 
An e x a m i n a t i o n  o f  l a k l e  4 b  r e v e a i e d  t h a t ,  o f  t h e  a d d i t i o n a l  

m e a s u r e s  a d m i r i s t e r e d  t o  P h a s e  2 a n d  3 q r o u p s ,  o n i y  s c o r e s  on  

r h e  e x t r o v e r s i o n  s u b s c a l e  o f  t h e  Jr, E P I  (EPIEX; r = 0 . 2 3 ,  p < . 0 5 ) ,  

t h e  e x p e r i e n c e  measure (EXPER; r=O.41 ,  p < . 0 1 ) ,  t h e  s u b  j e c t s v  

peer r a t i r q  s c a l e  (RATKID; r=0 .83 ,p< .  0 1 )  , a n d  t h e  f o r e a r n  q i r t h  

m e a s u r e  (FARM; r = 0 . 3 4 ,  p < ,  0 1 )  were s t a t i s t i c a l l y  s i q n i f i c a n $ l y  

r e l a t e d  t o  s c o r e s  or? t h e  c r i t e r i o n  m e a s u r e  (RATINS). T h e  

r e l a t i o n s h i p s  n o t e d  i n  T a k l e  4 a  b e t w e e 3  t h e  c r i t e r i o n  m e a s u r e  

a n d  scores on t h e  POGJEF, CAP, CT anci SS1  v a r i a b l e s  were a l s o  

a p p a r e n t  i z  T a b l e  4b. C o n s i d e r i n q  s u b j e c t s  i n  o n l y  P h a s e s  2 a n d  

3  ( T a b l e  4 b ) ,  s t a t i s t i c a l l y  s i q n i f i c a n t  c o r r e l a t i c n s  w i t h  t h e  

c r i t e r i o n  m e a s u r e  were a l s o  f o u n d  f o r  a q e  ( r = 0 , 4 1 ,  p < . 0 1 ) ,  

s k a t i n q  s p e e d  (SPEED; z=-0 .37 ,  p< .  0  1 )  , t o t a l  r e s p o n s e  tirre (TRT; 

r=-C.34,  p< .C1) , w e i g h t  ( r = 0 . 3 4 ,  p<,O 1 )  a n d  h e i q f i t  ( r = 0 . 3 6 ,  

p < . C I ) ,  i n  a d d i t i o n  t o  t h o s e  f c u n d  i n  T a b l e  4a .  T h e  

s t a t i s z i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n  f o u n d  i n  T a b l e  4 a  ket ween 

t h e  c r i t e r i c r !  m e a s u r e  a n d  a q q r e s s i o n  ( A G G R )  was n o t  a p p a r e n t  i n  

T a b l e  4b ,  when o n l y  P h a s e  2 a n d  3 s u b j e c t s  were c o n s i d e r e d .  

, T a b l e  5b ( p ,  1 0 1 )  p r e s e n t e d  t h e  r e s u l t s  o f  a f a c z o r  

a n a l y s i s  (BEDF4N) o f  t h e  P h a s e  2 a n d  3 d a t a .  T h e  f a c t o r s  n o t e d  



i n  Table 5 a  a l s o  s e e m e d  t o  be  p r e s e n t  i n  T a b l e  Sb ,  a l t h o u q h  t h e  

a d d i t i o n  o f  13 v a r i a b l e s  o b v i o u s l y  made some d i f f e r e n c e s .  

F o r c a r m  g i r t h  ( F A R M )  a n d  e x p e r i e n c e  ( E X F E B )  l o a d e d  most  h e a v i l y  

o n  Factor 1, w h i c h ,  a s  i n  T a b l e  5 a ,  was p r e d c m i n a c t i y  c o m p o s e d  

of  a q e  a c d  s i z e  v a r i a b l e s ,  a l t h o u q h  d e c i s i o n  time was also 

i n c i u d e d  in Table 5b. F a c t o r  2 i n  T a b l e  5 b  was l o a d e d  m o s t  

h e a v i l y  with new v a r i a k l e s ,  i n c l u d i n q  f i v e  of t h e  EONS subscales 

(is e . ,  C - c o n f u s i o n ,  D - d e  j e c t i o n ,  A-ange r ,  T - t e n s i o n ,  F - E a t i q u e )  

a n d  t h e  n e u r o t i c i s m  s u k s c a l e  (EPEN) o f  t h e  J r . E P I ,  F a c t o r s  3 ,  6  

a n d  7 i n  T a b l e  5b  were s imi la r  t o  P a c t o z s  3,  2 a n d  4 ,  

r e s ~ e c t i v e l y ,  i n  T a b l e  5 a ,  The  s u b j e c t s 1  p e e r s  r a t i n q  s c a l e  

( R A ' I K I D )  d o m i n a t e d  F a c t o r  4 w i t h  t h e  c r i t e r i o n  m e a s u r e  ( R A T I N S ) .  

F a c t o r  5 h a d  a  ~ i x t u r e  o f  c o n t r i b u t o r s  but t h e  h i q h e s t  i c a d i n q  

was from t h e  c o c p e r a t i a n  s u b s c a l e  o f  t h e  S p o r t s  S c a l e  ( S S 5 ) .  

I n t e r - R a t  e z  --------- R e i i a b i l i t  ies  

T a b l e  6 a  (p, 1 6 7 )  p r e s e n t e d  t h e  c o r r e l a t i o n s  k e t w e e n  a l l  

a v a i l a b l e  F a i r s  o f  r a t i n q s  o f  h o c k e y  a b i l i t y  ( R A T I N S )  p r o v i d e d  

b y  t h e  i n s t r u c t c r s  c r  c o a c h e s  of e a c h  q r o u p .  C o r r e l a ~ i o n s  r a n q e d  

frcrr a l o w  of 0 , 3 9  i r !  Group  3 t o  a h i q h  o f  0 .88 i n  G r o u p  4. ( A s  

m e n t i o n e d  p r ~ v i o u s l p ,  ~ a t i n q s  were p r o v i d e d  b y  o n e  i n s t r u c t o r  i n  

G r o u p  3 b y  u s i n g  a r a t i n g  sca le  d i f f e r e n t  from t h e  c r i t e r i o n  

me 'asure .  T h e s e  r a t i n q s  were a d j u s t e d  f o r  cornl ;azison w i t h  r a t i n q s  

o f  c t h e r s  u s i n g  t h e  c r i t e r i o n  m e a s u r e ;  t h e  r e l a t i o n s h i p  t e t w e e n  



r a t i n q s  u s i n q  t h e  d i f f e r e n x  s c a l e s  was s u f f i c i e n t l y  low ( r = 0 . 3 8 )  

t o  w a r r a n t  o m i t t i n q  ? h e  n o n - c r i t e r i o n  m e a s u r e  r a t i n q s  f r c m  

f u r t h e r  a n a l y s i s .  The c o r r e l a t i o n  p r e s e n t e d  i n  T a b l e  6a f o r  

Group 3 was d e r i v e d  f r c m  e x a m i ~ ~ i n q  a l l  a v a i l a b l e  r e m a i n i n q  ? a i r s  

o f  r a t i ~ q s .  A s  h a s  s e e n  i n  T a b l e  6a ,  t h e  i n t e r - r a t e r  c o z r e l a t i o ~  

(r=G.39) r e m a i n e d  low. ) 

S u b j e c t s  i n  P h a s e s  2 a n d  3 were a s k e d  t o  r a t e  t h e i r  peers 

on h o c k e y  a b i l i t y ,  The c o r r e l a t i o n s  b e t w e e n  t h e  means o f  p e e r s 1  

r a t i n q s  (RATKIC) a n d  t h e  means o f  i n s t r u c t o r s '  r a t i n q s  ( E A T I N S )  

were shown i n  T a b l e  6b ( p p .  ) .  The r e s u l t i n q  c o z r e l a t i o n ~  r a n q e d  

f r o m  0.78 i r ,  Gxoup 2 t c  0.92 i n  Group  4, C o r r e l a t i o n s  were 

h i q h e s t  i n  P h a s e  3 q r o u p s ,  





R e s x e s s i o n  A n a l y s i s  

R e q r e s s i o n  a n a l y s i s  was c o n d u c t e d  o r  a l l  ~ h a s e s  c o m k i n e d  t o  

e x a m i r L e  o v e c a l l  t r e c d s ,  on P h a s e s  2 a n d  3 c o m b i n e d  t o  l o c k  a t  

t h e  i n c r e a s e d  number  of v a r i a b l e s  common t o  t h e s e  p h a s e s ,  a n d  on  

i c d i v i d u a l  ~ h a s ~ s  a n d  q s o u p s  t o  e x a m i n e  s p e c i f i c  t r e n d s .  

A l l  p h a s e s  a n d  q r o u p s  

T h e  EMCP3E p r o g r a m  (Dixor!, 1977)  was u t i l i z e d  t o  se lec t  

t h e  " b e s t n  s u b s e t  of p r e d i c t o r s  u s i n q  s u b j e c t s  in a l l  p h a s e s  a n d  

q r o u p s  (N= 1 15) , RATINS, t h e  c r i t e r i o n  m e a s u r e  i n v c l v i n q  r a t i n q s  

cf hockey a b i l i t y ,  was t h e  d e p e n d e n t  v a r i a b l e  a n d  t h e  r e m a i n i n q  

v a z i a b l e s  s e r v e d  a s  i n d e p e n d e n t  v a r i a b f  es. The i n d e p e n d e n t  

v a r i a b l e s  t o t a l l e d  18 a s  two1  v a r i a b l e s  i n d i c a t i n q  p h a s e  

m e m k e r s h i p  (i. e. ,  XI ,X2) were a d d e d  to ? h e  a n a l y s i s .  T h e  " b e s t f t  

subse t  of variables ( b a s e d  o n  M a l l o w ' s  Cp (see p. 1 2 8 ) )  was 

d e s c r i b e d  i r  T a b l e  7 ( p ,  1 7 1 ) :  s e v e n  v a r i a b l e s  were i n v o l v e d  i n  

a m u l t i p l e  c c r r e l a t i o n  ( R )  o f  0 .74  o r  a c c o u n t e d  f o r  55 p e r c e n t  

o f  z h e  v a r i a n c e  (R'=o. 55) i n  r a t i n q s  o f  h o c k e y  a b i l i t y  a c r o s s  

a l l  p h a s e s  a n d  q r o u p s  ( F 7 , 1 0 7  -18.65, p<.001)  . However ,  t h e  

l S i n c e  GRCUP d i d  n o t  i n v o l v e  a n  i n t e r v a l  scale, i t  was n e c e s s a r y  
t a  r e p r e s e n t  e a c h  p h a s e  by a c o m b i n a t i o n  of t w o  v a r i a b l e s ,  i , e . ,  
XI a n d  X 2 .  A s s i g n m e n t s  were a s  f o l l o w s :  F h a s e  1  (Group  1) - 
X1=1,X2=0; P h a s e  2 ( G r o u p s  2 ar,d 3 )  - X1=CfX2=1; a n d ,  P h a s e  3 
( G r c u p s  4  a n d  5) -XI=O,X2=0, 



p r e s e n c e  o f  X I  a n d  X2 a s  s t a t i s t i c a l l y  s i q n i f i c a n t  i tems ( p < . 0 5 )  

among t h e  s e v e n  p r e d i c t o r  v a r i a b l e s  m e a n t  t h a t  the p h a s e s  w e r e ,  

i n  f a c t ,  d i f f e r e n t  a n d  a e a n i n q f u l  a n a l y s i s  was n o t  p o s s i b l e  

t h x c u q h  c c r n b i a i ~ q  d a t a  f rom a l l  p h a s e s ,  

P h a s e s  2 a n d  3 

T h e  E M D E 9 E  " b e s t f 1  s u b s e t s  p r o q r a m  was a l s o  a p ~ l i e d  t o  t h e  

c o n ~ f e t e  d a t a  ~ e t s  cf s u b j e c t s  i n  P h a s e s  2 a n d  3 ( G r o u p s  2 t o  5 )  

( N =  9 9 )  s o  t h a t  a n a l y s i s  i n c l u d i n q  z h e  a d d i t i o n a l  m e a s u r e s  

a d m i n i i t e r e d  t o  t h e s e  s u b j e c t s  was a v a i i a k l e ,  The  GROUP2 

v a r i a b l e ,  u s e d  t o  i a d i c a t e  p h a s e  m e m b e r s h i p  was  i n c l u d e d  t o  make 

a t o t a l  o f  2 8  i n d e p e n d e n t  v a r i a b l e s ;  t h e  d e p e n d e n t  v a r i a k l e  was 

t h e  c r i t e r i o n  m e a s u r e  o r  RATINS. (RATKID, t h e  s u b j e c t s '  r a t i n q s  

of t h e i r  p e e r s s  h o c k e y  a b i l i t y  was n o t  i n c l u d e d  i n  t h i s  a n a l y s i s  

b e c a u s e  o f  q e n e r a l  h i q h  c o r r e l a t i o n s  b e t w e e n  RBTINS a n d  RATKID. ) 

T a b l e  8  (p. 1 7 2 )  c o n t a i n e d  a d e s c r i p t i o n  o f  t h e  f l b e s t f f  s u b s e t  o f  

v a r i a b l e s ;  t h e y  n u m b e r e d  e i q h t  a n d  p r o d u c e d  a m u l t i p l e  

c o r z e l a t i . c n  o f  0 .68 w i t h  t h e  c r i t e r i o n  m e a s u r e  o r  a c c o u n t e d  f o r  

47  p e r c e n t  o f  t h e  v a r i a n c e  (R'=o. 47 )  i n  h o c k e y  a b i l i t y  r a t i n q s  

(Fg,qO =9.40 ,  p<.00  1 )  . A q a i n ,  h o w e v e r ,  GRCUP was a  s t a t i s t i c a l l y  

s i q n i f i c a n t  ( p < . 0 0 1 )  member o f  t h e  l t b e s t f l  p r e d i c t o r  s u b s e t ,  t h u s  

i n d i c a t i n q  s u b s t a n t i a l  d i f f e r e n c e s  b e t w e e n  P h a s e s  2 a n d  3 d a t a .  

2GECUP was u s e d  t o  d i s t i n g u i s h  members hi^ i n  P h a s e  2 o r  3. GBOUP 
was qiveir,  a v a l u e  o f  1 f c r  m e m b e r s h i p  i n  P h a s e  2 ( G r o u p s  2  a n d  
3) a n d  a v a l u e  cf 2 f o r  m e m b e r s h i p  i n  P h a s e  3 ( G r o u p s  4 a n d  5 ) .  



T h i s  heinq f h e  case, o t h e r  s u b s e t s  were n o t  i c v e s t i q a t e d  a s  d a t a  

frcm t h e  twc p h a s e s  were not amecable  t o  combined a c a l y s i s ,  



T a b l e  2 ---- 

V a r i a k l e  Eeg re s s io r  S z a n d a r d  p o f  t- C o n t r i b u t i o n  
C o e f f i c i e n t  E r r o r  S t a t i s t i c  t o  R "  

f o r  Var. 

AGE 
C A E  
MT 
TRT 
SS 1 
X 1  
X 2  
I n t e r c e p t  

M u l t i p l e  C o r r e l a t i o n  ( R )  - 0 . 7 4  
S q u a r e d  M u l t i p i e  C o r r e l a t i o n  ( R ~ )  - 0 . 5 5  --- 

A n a l y s i s  of V a r i a n c e  --- 

R e q r e s s i o n  7 771.49 110.21 18.65 0 .000  
R e s i d u a l .  107 6 C2. 3 4  5.91 





P h a s e  1 

The  a p p l i c a t i o n  o f  EiJIDP9fi t o  P h a s e  1 (Group  1 )  was n o t  

~ c s s i b l e  b e c a u s e  s a m p l e  size (N=16 c o m p l e t e  cases)  was t c o  small 

r e l a t i v e  t o  t h ~  number  o f  v a r i a b l e s .  D i f f e r e n t  v a r i a b l e s  were 

d e l e t e d  f r c m  s u b s e q u e n t  BMDP9Ii r u n s  b u t  n o  s t a t i s t i c a l l y  

s i q r i f i c a n t  c o r n k i n a t i o n  o f  v a r i a b l e s  was f o u n d ,  

P h a s e  2 

The EMDF9E p r o q r a m  was a p p i i e d  t o  d a t a  i n  P h a s e  2 ( G r o u p s  2 

a n d  3)  (W=43) arrd r e s u l t e d  i n  t h e  t l b e s % l l  s u b s e t  o f  p r e d i c t o r s  

described i n  T a b l e  9 ( p .  175) .  The  c o m b i n a x i o n  of 42 v a r i a b l e s  

p r o d u c e d  a m u l t i p l e  c o r r e l a t i o n  ( R )  o f  0.89 o r  a c c o u n t e d  f o r  7 9  

2 p e r c e n t  of t h e  v a r i a n c e  ( R  =0,79) i n  r a t i n g s  o f  h o c k e y  a f i l i t y  

in E h a s e  2 ( F I Z , p  =9 .37 ,p< .OOl ) .  S i n c e  GROUP d i d  not a p p e a r  a s  

o n e  o f  t h e  p r e d i c t o r s ,  t h e  t w o  q r o u p s  ( G r o u p s  2 a n d  3) i n  P h a s e  

2 were c o n s i d e r e d  as  a s i n q l e  u n i t  f o r  p u r p o s e s  o f  a n a l y s i s ,  

A l t h o u q h  t h e  " b e s t n  s u b s e t  i n  Phase  2 c o n t a i n e d  1 2  

v a r i a b l e s ,  s i x  cf t h e  v a r i a b l e s  were a c t u a l l y  s u b s c a i e s  c f  c t h e r  

m e a s u r e s  ( S S I ,  SS2, SS3 a n d  SS5 were s u b s c a l e s  o f  t h e  S p c r t s  

S c a l e ;  POLST a n d  POMSF were t w o  o f  t h e  s i x  POMS s u b s c a l e s ) ,  

Th.us ,  t h e  12  v a r i a b l e s  were a c t u a l l y  a c c o u n t e d  f o r  b y  e i q h r -  

measur 'es .  (An e x a m i n a t i o n  o f  t h e  - , - s t a t i s t i c s  f o r  e a c h  v a r i a b l e  



showed t h a t  HAS a n d  S S 3  were n o t  s t a t i s t i c a l l y  s i q n i f i c a n t  a -  

t h e  . 0 5  l e v e l .  R Z  w o u l d  h a v e  b e e n  d e c r e a s e d  b y  t h e i r  r e m c v a i  b u t  

t h e  e l i m i n a t i o n  o f  HAS would  r e d u c e  t h e  number o f  m e a s u r e s  

e m p l o y e d  t o  eiql i t , )  T h e  effects o n  f t 2  ar .d on  t h e  number  o f  

i n v c l v e d  m e a s u r e s  b y  a d d i n g  o r  d e l e t i n g  v a r i a b l e s  f rom t h e  

t l k e s t t f  s u b s e t  b e r e  shown i n  T a b i e  1 0  (p.  1 7 6 ) ,  F o u r  e x a m p i e  

s u k ~ e t s  were p r e s e n l e d  b u t  many o t h e r  c c r n b i n a f i o n s  were, of 

c o u r s e ,  p c s s i b i e ,  As i n d i c a t e d  i n  T a b l e  1 0 ,  t h e  a d d i t i o n  cf t w o  

v a r i a b l e s  (EXPER, CAP) t c  f o r m  s u b s e t  B r e s u l t e d  i n  t h e  a d d i t i o r ,  

o f  c n l y  or:e m e a s u r e  (EXPER; CAP a n d  POWER were d e r i v e d  fxom t h e  

s a m e  m e a s u r e )  v h i i e  i n c r e a s i n q  t h e  R' t o  0 .83 .  (Twc v a r i a b l e s ,  

C A E  a n d  SS3 ,  w e r e  s t a t i s t i c a l l y  n o n - s i g n i f i c a n t  i n  this 

c c f i k i n a t i o n  k u t  b o t h  were p a r t  of o t h e r  m e a s u r e s . )  Ac R' o f  0 .76  

was attainable hy d e c r e a s i n q  t h e  number  o f  v a r i a b l e s  a n d  

m e a s u r e s  by  c n e  ( s u b s e t  C ) ,  w h e r e a s  a c o m b i n a t i o n  c f  10 

v a r i a b l e s  k u t  s i x  m e a s u r e s  { s u b s e x  D )  r e s u l t e d  i n  a n  f t Z  cf  0 .74 ,  

A l l  t h e  sxksets  i n  T a b l e  10 were s i q n i f i c a n t .  

L i t t l e  i m ~ r o v e r n e n t  o n  s u b s e t  B t s  R' v a l u e  was n o t e d  when 

v a r i a b l e s  o r  m e a s u r e s  were  a d d e d ;  f t Z  i n c r e a s e d  t o  o n l y  0 .86  when 

20 v a r i a b l e s  





T a b l e  19 
L 

E f f e c t s  3 A Number & V a r i a b l e s  gmJ Number of ----- 
I n v o l v e d  Measures pf Addipq to g= Delecgg from ----- ----- 

" E ~ s C - ~ I  S u b s e t o I l f  P r e d i c t o r s  a P h a s e  2 G r o u p s  2 _and 3 (N=43L --- ----- 

Some P o s s i b l e  S u b s e t s  

FOWEE 
MT 
AGG R 
HAS '  
SS 1 
S s 2 1  
SS3 
SS5 
POMST 
POMSF 
WEIGHT 
FARM 

POWER 
MT 
A G G R  
HAS 
SS 1 
SS2 
ss3' 
SS5 
POMST' 
POMSF 
E X P E R '  
WEIGHT 
FARM 

POWEE 
C A P '  
MT 
AGGR 
HAS 
ss 1 
S S 2  
s s 3 '  
S S 5  
POMST 
POMSF 
EXPER 
WEIGHT 
FARM 

POWEF 
MT 
AGGR 
SS 1 
S S 2  
s s 3 '  
S S 5  
POMST 
POMSF 
WEIGHT 
FAEM 

POWEF 
&GGB 
SS 1 
s s 2  ' 
SS 5  
POMS? 
P O M S A '  
POMSF 
WEIGHT 
FARM 

 of S u b s e t  0 .79  0.81 0 . 8 3  0 , 7 6  0 .74  
Na, of V a r i a k l e s  1 2  13 1 4  1 1  10 
No. of M e a s u r e s  8 9 9  7 6 
V a r i a k l e s  Added - EXPER EXPER,CAP - POMSA 
V a r i a b l e s  Deleted - - - HAS MT,HAS,SS3 

S  ul; set c 9 0 3 7  3.27 9 . 4 5  8 . 9 6  8 . 9 6  
S t a t i s t i c s  d f  12 .30  13,29 1 4 . 2 8  1 1 , 3 1  1 0 , ? 2  

0 .000  0 .000  0 . 0 0 0  0.,000 0 .000  

'!These v a r i a b l e s  h a d  s t a t i s t i c a l l y  n o n - s i q n i f i c a n t  (p> .05 )  
t= ,s ta t i s t ics  when u s e d  i n  t h e  s u b s e t  n o t e d .  



Table Jl --- 

V a r i a b l e  R e q r e s s i o n  S t a n d a r d  p cf t- C c n t r i b u t i o n  
C o e f f i c i e c t  E r r o r  S t a t i s t i c  t o  R Z  

f o x  Var. 

F C W E R  
CAI2 
MT 
A G G B  
H A S  
SS 1 
ss2 
SS3 
SS5 
POMST 
FOMSF 
EXPER 
WEIGHT 
FBEM 
I n t e r c e p ~  

M u i t i p l e  C o r r e l a t i o n  ( R )  - 0.9 1 
S q u a r e d  E l u l t i p l e  C o r r e l a t i o n  (R') 0 . 8 3  

Reqression 1 4  82.46 5.83 9.45 0.000 
R e s i d u a l  2 8 17.45 0.62 



P r e d i c t e d  B a t i n g ~  _(PREDICTgL Based gg S u b s e 3  g --------- ---- 
( P h a s e  21 v e x s u s  Ac$A_a& Ratiriqs ( R A T I N S 1  _of Hockeq A b i l i f y  

i n  P h a s e  2 = G r o u p s  2 3 l N = 4 3 1  -- ----- 



F I G U R E  2 
P R E D I C T E D  R A T I N G S  ( P R E D I C T D )  B A S E D  ON S U B S E T  B 

( P H A S E  2) V E R S U S  ACTUAL R A T I N G S  ( R A T I N S )  O F  HOCKEY A B I L I T Y  
I N  P H A S E  2 - G R O U P S  2 AND 3 (N=43) 

. 
18.0 + . . . . . 
16.5 + 

. . . 
15.0 + + 

. . 
+.... . 

13.5 + + 
. . . 

12.0 +1 + 
X . . ..+....+....+....+....+....+....+....+..... 
12.75 14.25 15.75 17.25 

13.50 15.00 16.50 18 .OO 
43 
0908 P R E D I  CTD 

ME AN S T - D E V .  R E G R E S S I O N  L I N E  R E S  .MS. 
X 15.433 1.4012 X= .82532*Y+ 2.6958 e35132 
Y  15.433 1.5424 Y= 1.0000*X+ 954E-9 ,42568 



were e m p l o y e d  ( k u t  M a l i o w l s  C F  i n c r e a s e d  fsorr 5 , 5 5  t o  1 3 , 9 2 ,  t3.e 

a d d i t i o n a 3  ~ i x  v a r i a b l e s  a d d e d  l i x t l e  t o  p r e d i c t i o n )  , S u k s e t  E 

was c h o s e n  a s  a n  i l l u s t r a t i v e  s u b s e t  w h i c h  a p p e a r e d  t o  p r e s e a t  

t o  h i q h  I?' w h i l e  u i i l i z i n q  a " m a n a q e a b l e "  n u m t e r  o f  measures, 

S t a t i s t i c s  f o r  s u b s e t  B were shown i n  T a b l e  11  ( p ,  177)  ; a 

q r a ~ h i c a l  r e p r e s e n s a t i o n  o f  p r e d i c t e d  r a t i n q s  u s i n q  t h i s  s u b s e t  

o f  v a r i a b l e s  (PRECICTD) v e r s u s  a c t u a l  r a t i n g s  of h o c k e y  a b i l i t y  

( R A T I N S )  was p r e s e n t e d  i n  F i q u r e  2 [ p ,  1 7 8 ) .  ( A l t h o u q h  s u b s e r ,  B 

c o n t a i n e d  t w o  v a r i a b l e s  (CAP a n d  SS3) w h i c h  d i d  n o t a d d  

s t a t i s t i c a l l y  s i g n i f i c a n t l y  t o  t h e  r e g r e s s i o n  e q u a t i o n ,  s c o r e s  

f o r  b o t h  v a r i a s l e s  c o u l d  ke o b t a i n e d  b y  t h e  a d m i n i s t r a 5 . c n  o f  

o t h e r  m e a s u r e s ,  Thus ,  w i t h o u t  a f  f e c t i r g  t e s t  p r o t o c o l s ,  t h e y  

z w e r e  c o n t r i b u t i n q  t c  a n  i n c r e a s e  i n  R , )  

P h a s e  3 

A t ~ e m p t s  t o  r u n  BMDF3R u s i n q  c o m p l e t e  d a t a  s e t s   fro^ P 5 a s e  

3 ( G r o u p s  4 a n d  5) s u b j e c t s  (N=56) were u n s u c c e s s f u l  when a l l  

a v a i l a b l e  2 8  v a r i a b l e s  w e r e  e m p l o y e d ,  (BMDP3R se t  t l t o l e r a n c e M  

limits o n  t h e  e x t e n t  t o  w h i c h  v a r i a b l e s  c o u l d  h a v e  b e e n  

i n = e r r e l a t e d  ( l - ~ * )  ; when t o l e r a n c e  l imi t s  weze v i o i a t e d ,  t h e  

p r o q r a m  was t e r m i n a t e d ,  The  p r o q r a m  c o u l d  h a v e  b e e n  a t t e m p t e d  

a q a i n  w i t h  the s p e c i f i e d  v a r i a ~ l e s  r e m o v e d . )  The BMDP9R F r o q r a m  

was e m p l o y e d ,  a f t e r  r e m o v i n q  f o u r  v a r i a b l e s  ,(POWER, POMSA, 

WEIGHT, FARM), t o  a n a l y z e  t h e  relations hi^ o f  2 4  i n d e p e n d e n t  



v a r i a k l e s  t o  the c r i t e r i c n  measure. T a b l e  12 (p. 182) p r e s e n r e d  

t h e  d e s c r i p t i o n  o f  t h e  I1kes t1f  s u b s e t  of p r e d i c t o r s  w i t h  E h a s e  3 

s u b j e c t s .  S i x  v a r i a b l e s  c o m b i n e d  t o  p r o d u c e  a m u l t i p l e  

c o r r e l a t i o n  (I?) o f  0.7C o r  a c c o u n t e d  f o r  43 p e r c e n t  of t h e  

v a r i a n c e  ( ~ ~ = 0 . 4 9 )  i n  h o c k e y  a b i l i t y  r a t i n g s  o f  P h a s e  3 s u b j e c t s  

(F6,49 =7.7C,  p < . 0 0 1 ) .  I h e  p r e s e n c e  o f  GRCUE a s  a v a r i a b l e  i n  t h e  

l l b e s t ' f  s u b s e t  was n o t e d ;  h o w e v e r ,  GROUP d i d  not make a 

s t a t i s t i c a l l y  s i g n i f i c a n t  (t=- 1.67, p=.  10 1 )  c o n t r i b u t i o n  t o  t h e  

p r e d i c t i o n  e q u a t i o n  a n d  was, t h e r e f o r e ,  removed.  C e s c r i p t i o n  o f  

t h e  s u b s e t  w i t h o u t  GROUP was p r o v i d e d  i n  T a b l e  13 (p ,  1 8 3 ) ,  

( N o t e  t h a t ,  upon  r e m o v i n q  GROUP, R a n d  R' d e c r e a s e d  t o  0,68 a n d  

0.46 r e s p e c t i v e l y .  ) G r o u p s  4  a n d  5 were, t h e r e f o r e ,  c o n s i d e r e d  

as c n e  u n i t .  

O t h e r  ~ e s s i i i e  s u k s e t s  were p r e s e n t e d  ir T a b l e  14 (F. 184 )  

w i t h  i n f o r m a t i o n  on  t h e  e f f e c t  o f  a d d i n g  o r  d e l e t i n q  v a r i a b l e s  

on  gZ a n d  o n  t h e  number  cf m e a s u r e s .  E a c h  s u b s e t  was r u n  t h r o u q h  

r e q r e s s i o n  a n a l y s i s  i n i t i a l l y  with GROUP a s  a v a r i a b l e ,  GROUP 

was n o t  s t a t i s t i c a l l y  s i q n i f i c a n t  ( p > . 0 5 )  i n  e a c h  case a n d  

r emoved  f r o m  t h e  s u b s e q u e n t  a n a i y s e s ,  t h e  r e s u i t s  o f  w h i c h  were 

p r e s e n t e d  i n  T a k i e  14. All t h e  s u b s e t s  were s i g n i f i c a n t .  A s  was 

n o t e d ,  R' c o u l d  h a v e  b e e n  i n c r e a s e d  t o  0 .58  ( s u b s e t  C )  by t h e  

a d d i t i o n  o f  s e v e n  v a r i a b l e s  o r  



E s p e s s i o n  A 3 a l y ~ i s  I n v o 1 v i n q  P h h ~ g  2 = 
G r o u ~ s  _t! _agd 5 1 N = 5 6 I : D e s c r i p t i o n  --- 

gf "estn S u b s e t  f prgdiciqg q a r i a b l g s  

G E G U P  -1.187 0.710 0.101 0.029 
AGE 0.069 0.035 0.056 0,040 
CAE 0. 186 0.055 0.001 0 .122 
SS 1 -0,686 0.266 0.013 0.070 
SS2 0.689 0. 290 09022  0.059 
EXF ER 0.153 0,062 0.018 0 .063 
Intercepi-, 1.365 6. 121 0.824 

M u l t i p l e  C o r r e l a t i o n  ( R )  - 0.70 
S q u a r e d  ~ u l t i p l e  C o r r e l a z i o n  ( R ~ )  - 0.49 .............................................................. 

A n a l y s i s  f V a r i a n c e  -- 

R e q ~ e s s i o u  6 239.28 39.88 7.70 0.OOC 
R e s i d u a l  4 9 253.83 5.18 



V a r i a b l e  R e g r e s s i o n  S t a n d a r d  p o f  t- C c n t r i b u t i o n  
C o e f f i c i e n t  E r ro r  S t a t i s t i c s  t o  iiz 

f o r  Variable 

AGE 0.085 0.035 0.019 0.064 
CAF 0.136 0,055 0 .001  0,137 
SS 1 -0.820 0.258 0.003 0. 110  
SS2 0.587 0,283 0,047 0.045 
E X P E R  0. 137 6.063 0.034 0.052 
I n t e r c e p t  -5 .666 4.528 0.217 

Multiple Corre la t ion  ( R )  - 0,68 
Squared  M u l t i p l e  C o r r e l a t i o n  ( R ~ )  - 0.46 

- -L--------OI-o~--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

R e q r e s s i o n  5 224.80 44.96 8.38 0.000 
R e s i d u a l  50  P 6 8 , 3 2  5.37 





f o u r  m e a s u r e s  t c  t h e  "bestvf  s a b s e t .  However ,  t h e  a d d i z i o n  of  

s e v e n  v a r i a b l e s  a l s o  r e s u l t e d  i n  f i v e  v a r i a b l e s  h a v i n q  

s t a t i s t i c a l l y  n o n - s i g n i f i c a n t  ( p > . 0 5 )  7-sta+ist ics .  T h u s ,  

a l t k o u q h  i n c ~ e a s i n q  R ~ ,  t h e s e  f i v e  v a r i a b l e s  d i d  n c t  a d d  

s t a t i s t i c a l l y  s i q n i f i c a n t l y  t o  t h e  p r e d i c t i o n  e q u a t i o n ,  I n  

s h o r t ,  t h e n ,  t h e  f fbes t l l  s u b s e t  o r  s u b s e z  A ( i n  w h i c h  a 

n o n - s i q n i f i c a n t  v a r i a b l e  (POMST) c o u l d  h a v e  b e e n  d e r i v e d  f r o m  a 

m e a s u r e  w h i c h  i n c i u d e d  a  s t a t i s t i c a l l y  s i q n i f i c a n t  v a r i a k l e  

( P C t S F ) )  seexced p r e f e r a b l e  to l o n q e r  s u b s e t s  w i t h  R'IS i n f l a t e d  

by  a  number  o f  s t a t i s t i c a l l y  n o n - s i q n i f  i c a n t  v a r i a b l e s .  A 

q r a ~ h i c a l  r e p r e s e n t a t i o n  o f  r a t i n q s  p r e d i c t e d  f r o m  t h e  nkestn  

s u b s e t  ( P R E D I C I D )  v e r s u s  a c t u a l  r a t i n q s  (EIATINS) o f  h o c k e y  

a b i l i t y  of P h a s e  3 s u b j e c t s  was p r e s e n t e d  i n  F i q u r e  3 ( p .  186)  . 



P r e d i c t e d  R a t i n g ~  JPREDICTDI E a s e d  ~q Z & S ~  S u b s e t  ------ ---- 
JPi-iase 3J v e r s u _ s  Actual •’hAjiq~ IRATINS1  of Hock_ey 

A b i l i t y  Ilqase 2 = Gzqu~s 2 2nd 5 /&5fiL ----- 



FIGURE 3 
PREDICTED RATINGS (PREDICTD) BASED O N  "BEST1'SUBSET 
(PHASE 3 )  VERSUS ACTUAL RATINGS (RATINS) OF HOCKEY 

ABILITY I N  PHASE 3  - GROUPS 4  AND 5  ( N = 5 6 )  

. 1 . 1 
. 

. . 
6 .  + + .+.. . .X.. . .+.. . .+ .... .+.. . .+.. . .+.. . .+.. . .+. 

8 . 7 5 0  1 1 . 2 5  1 3 . 7 5  1 6 . 2 5  - 1 8 . 7 5  
1 0 . 0 0  1 2 . 5 0  1 5 . 0 0  1 7 . 5 0  

N= 5 6  
COR- . 6 7 5  PREDI CTD 

MEAN STmDEV. REGRESSION LINE RES .MS. 
X 1 3 . 7 9 3  2 . 0 2 1 7  X =  .45587*Y+ 7 . 5 0 5 1  2 . 2 6 5 1  
Y 1 3 . 7 9 3  2 . 9 9 4 3  Y =  1 .0000*X-954E-9  4 . 9 6 8 8  



V. ~ i a c u s s i o n  

T h e  f i n d i n g s  p r e s e n t e d  i n  C h a p t e r  4 were d i s c u s s e d   elo ow. 

P a r t i c u l a r  r e f e r e n c e  was made t o  t h e  r e l a t i o n s h i p s  b e t w e e n  t h e  

f i n d i n q s  a n d  t h e  q e c e r a l  a n d  s ~ e c i f i c  h y p o t h e s e s  s z a t e d  i n  

C h a p t e r  1 .  Comments here a l s o  made a b o u t  t h e  v a r i a b l e s  e n p l o y e d  

a n d  t h e  o b l r e r v e d  r e s u l t s ,  T h e  s u b s e t s  o r  t e s t  b a t t e r i e s  which  

e m e r q e d  f som r e q r e s s i o n  a n a l y s e s  were d i s c u s s e d  i n  terms of 

their u t i l i t y  i n  the f i e l d .  

F i n d i n =  and jhg G e n e r a l  H v p o t h e s i s  -- 
S i n c e  t h e  q e c e r a l  h y p o t h e s e s  ( s t a t e d  i n  C h a p t e r  I )  

p r o v i d e d  t k e  f o c u s  f o r  t h e  p r e s e n t  i n v e s t i g a t i o n ,  t h e  f i n d i n q s  

wcze d i s c u s s e d  i n i t i a l l y  i n  r e l a t i c n  t o  t h a t  h y p o t h e s i s .  The 

q e n e r a l  h y p c t h e s i s  was t h a t  a c c u r a t e  e s t i m a t i c n s  o f  r a r i n q s  o f  

h c c k e y  p l a y i n g  a b i l i t y  were o k t a i n a b l e  f r o m  s c c r e s  o n  a n  

i s c l a t e d  k a r t e r g  o f  m e a s u r e s ,  i .e . ,  t h e  v a r i a n c e  i n  p e r c e i v e d  

h o c k e y  p l a y i n g  a b i l i t y  was e x p l i c a b l e  b y  s c o r e s  o n  a b a t t e r y  o f  

t e s t s  p u r p o r t i n q  t o  m e a s u r e  a n a e r o b i c  power  a n d  c a p a c i t y ,  

s p e c i f i c  h o c k e y  skills, p s y c h o l o q i c a l  f a c t o r s  . and  

p e r c e p t u a l - m o t o x  a b i l i t y ,  T h e  f i n d i n q s  s u g g e s t e d  q u a l i f i e d  

s u p p o r t  f c r  t h i s  h y p o t h e s i s ;  a l t h o u q h  d i f f e r e n c e s  amonq t h e  

t h r e e  c a t e q o r i e s  o f  s u b j e c t s  t e s t e d  p r o h i b i t e d  - h e  d i s c o v e r y  o f  

a s i n q l e    re diction e q u a t i o n  a p p l i c a b l e  a c r o s s  a l l  c a t e q c r i e s ,  



p r e d i c r i o n  e q u a t i o r i s  w e r e  f o u n d  t h a t  e x p l a i n e d  c o n s i d e r a k l e  

p r o ~ o r t i o n s  o f  'he v a r i a n c e  i n  h o c k e y  a b i l i t y  r a t i n q s  w i t h i n  

c a t e q o r i e s  o f  s u b j e c t s .  

An i m m e d i a t e  i m p l i c a t i o n  of t h e  f a i l u r e  t o  f i n d  a 

q e n e r a l i z e d  p r e d i c t i o n  e q u a t i o n  was t h a t  :he r e q r e s s i o n  

e q u a t i o n s  o b t a i n e d  were  " p o p u l a t i o n  s p e c i f i c v 1 .  T h a t  t h i s  m i q h t  

h a v e  b e e n  r h e  c a s e  wou ld  h a v e  a q r e e d  w i t h  a s t a t e m e n t  b y  K a t c h  

a n d  K a t c h  ( 1 3 8 0 )  t h a ~  "Ii I i s  w e l l  d o c u m e n t e d  t h a t  l c r e d i c t i o n  

e q u a t i o n s  d e r i v e d  o z  o n e  s e q m e n t  o f  t h e  p o p u l a t i o n  d o  a 

r e l a t i v e l y  p o o r  j o b  when u s e d  t o  p r e d i c t  o t h e r  p o p u l a t i o n  

v a l u e s u  ( p ,  258) .  T h e  l a t t e r  a u t h o r s  a r g u e d  f o r  t h e  n e e d  t o  

e x a m i n e  t h e  p r e d i c t i v e  v a l i d i t y  o r  c r o s s - v a l i d a t i o n  o f  

r e q r e s s i o n  e q u a i i o n ~  b y  a p p l y i n q  t h e  e q u a t i o n s  i~ o t h e r  s a m p l e s  

f r o a  the same ~ o p u i a t i o n  a n d  r i g o r o u s l y  i n v e s t i q a t i n g  t h e  

p r o c e d u r e s  a n d  f i n d i n g s .  Among t h e  s u g g e s t i o n s  o f  K a t c h  a n d  

K a t c h  ( 1 9 8 0 )  was t h a t  l a r q e  ( o v e r  7 5 ) ,  r a n d o m l y  s e l e c t e d  s a n p l e s  

t e  e m p l o y e d  f o r  c r o s s - v a l i d a t i o n ,  O b v i o u s l y ,  t h e n ,  a n  e x t e n s i o n  

c f  t h e  present p a p e r  would  h a v e  i n v o l v e d  a n  a t t e m p t  t o  

c r o s s - v a l i d a t e  t h e  r e g r e s s i o n  e q u a t i o n s  wh ich  e m e r q e d  f r c m  t h e  

c u r r e n t  d a t a  by a p p l y i n g  t h e m  t o  o t h e r  s a m p l e s ,  

P e r h a p s  t h e  d i s c o v e r y  o f  l l p o p u l a t i o n  s p e c i f i c v 1  e q u a t i o n s  

seGmed less u n l i k e l y  when t h e  p o p u l a t i o n s  were q u i t e  d i f f e r e n t ,  

A r q u m e n t s  miqht h a v e  b e e n  a d v a n c e d  t h a '  s u c h  was t h e  case i n  t h e  

p r e s e n t  s t u d y ,  T a b l e s  2 a  a n d  2 b  ( p p .  1 4  1 E 142)  i n  C h a p t e r  4 

p r o v i d e d  scme i n d i c a t i c n  t h a t  differences d i d  e x i s t  berween t h e  



p h a s e s  a n d  q r o u g s  e m p l o y e d ,  a l t h o u q h  s u c h  e v i d e n c e  d e p e n d e d  o n  

t h e  a p p r o p r i a t e n e s s  a n d  v a l i d i t y  of % h e  i n s t r u m e n t s  u s e d ,  It 

s e e m e d  c lea r ,  h o w e v e r ,  t h a t  t h e  s e l e c t i o n  ~ r o c e d u r e s  a n d  p h a s e  

members hi^ w e r e  d e t e r m i n e d  i n  d i s t i n c t l y  d i f f e r e r ? w a y s .  I n  

P h a s e  1, s u b j e c t s  were p a r t  of a team a n d  s u c c e s s f u l  p e r f o r m a n c e  

was c r u c i a l  f o r  a f u t u r e  career a s  a h o c k e y   layer; i n  P h a s e  2 ,  

s u b j e c t s  were i n v i t e d  on t h e  b a s i s  o f  s u p e r i o r  p e r f o r m a n c e  f o r  

t h e i r  a q e  b u t  were b r o u g h t  t o g e t h e r  i n  r e l a t i v e l y  l a r q e  q r o u p s  

f o r  l e a r n i n q  e x ~ e r i e n c e s ;  P h a s e  3 s u b j e c t s  were t h e  y o u n q e s t ,  

w e r e  s e l f - s e l e c t e d ,  h a d  a v a r i e t y  o f  b a c k q r o u n d s  a n d  s k i l l  

l e v e l s  i n  h o c k e y ,  a n d  were p a r t  o f  b r o a d  summer camp  e x p e r i e n c e .  

G i v e n  t h e  d i f f e r e n c e s  h e t w e e n  p h a s e s ,  t h e  l a c k  o f  a q e n e r a l i z e d  

e q u a t i o n  t o  p r e d i c t  t h e  h o c k e y  a b i l i t y  o f  p l a y e r s  i n  t h e s e  

d i v e r s e  s e t t i n q s  s e e m e d  l e s s  u n e x p e c t e d .  

S p e c u l a t i o n  m i g h t  a l s o  h a v e  i n c l u d e d  a d i s c u s s i o n  o f  t h e  

m e a z u r e s  a E d  m e t h o d o l o g i e s  e m p l o y e d .  D a t a  02 a v a i l a b l e  

r e l i a b i l i t y  a n d  v a l i d i t y  s t a t i s t i c s  were p r e s e n t e d  e a r l i e r  i n  

t h i s  r e p o r t ;  d i s c u s s i o n  of z h e  r e c e n t l y  d e v e l o p e d  m e a s u r e s ,  i n  

p a r t i c u l a r ,  t o a k  p l a c e  b e l o w ,  The o m i s s i o n  of v a r i a b l e s  i n  t h e  

p r e s e n t  s z u d y  wh ich  m i q h t  h a v e  k e e n  m o r e  e f f e c t i v e  p r e d i c t o r s  o f  

h o c k e y  a b i l i t y  was a m a t t e r  f o r  f u r t h e r  r e s e a r c h .  

M e t h c d o l o g i c a l  p r o b l e m s  a p p e a r e d  t o  b e  e s p e c i a l l y  e v i d e n t  

i n  F h a s e  1. ? h e  r e d u c t j . c n  o f  s a m p l e  s i z e  t o  16  c o m p l e t e  d a t a  

eets l i m i t e d  t h e  u t i l i t y  o f  t h e  s a m p l e .  T h e  u s e  o f  a smaller 

number o f  v a r i a b l e s  i n  t h i s  p h a s e  r e s t r i c t e d  c o m p a r i s o n s  w i t h  



o t h e r  p h a s e s .  The e x p l c y m e n t  o f  a d i f f e r e n +  criterion m e a s u r e  

a l s o  p r e s e n t e d  d i f f i c u l t i e s .  A l t h o u q h  t h e  l o n q e r  form u s e d  i n  

P h a s e  1 was o s t e n s i b l y  more p r e c i s e  z h a n  t h e  c r i t e r i o n  m e a s u r e  

u s e d  i n  P h a s e s  2 a n d  3 ,  t h e  time r e q u i r e d  t o  c o m p l e t e  i t  a n d  ? h e  

a p p a r e n t  l a c k  c f  a p p l i c a b i l i t y  o f  some c a t e g o r i e s  r e d u c e d  i t s  

u s e f u l n e s s .  A d a p t i n q  s c o r e s  o n  t h i s  m e a s u r e  f o r  c o m p a r i s o n s  

a c r o s s  a l l  p h a s e s  h a d  unknown e f f e c z s .  I n  s h o r t ,  P h a s e  1 d a t a  

were o f  g u e s t i o ~ a b l e  v a l u e  a n d  a p p e a r e d  t o  s e r i o u s l y  r es t r i c t  

e f f e c t i v e  a n a i y s i s  i n  t h i s  s t u d y  a c r o s s  t h r e e  c a t e q o r i e s  o f  

p l a y e r s .  

The  d a t a  f rom P h a s e  2 s e e m e d  m o s t  p r o m i s i ~ q ,  The  e m a q e n c e  

o f  a n  o f  0 . 6 3  b e t u e e n  s u b s e t  B (see T a b l e  1 1 ,  p. 1 7 7 )  a n d  t h e  

c r i t e r i o n  m e a s u r e  ( R A T I N S )  was t h e  m o s t  i m p r e s s i v e  f i n d i n q  i n  

t h e  s t u d y .  S p e c u i a t i o n  a s  ro r e a s o n s  f o r  z h i s  f i n d i n q  m i q h t  h a v e  

i n c l u d e d  t h e  r e l a t i v e  e l i t e n e s s ,  i n  terms o f  s k i l l s ,  a n d  

h o m o q e n e i t y  of t h e  s a m p i e ,  the e x p e r t i s e  o f  t h e  raters,  a n d  t h e  

~ o s s i b i l i t y  t h a t  t h e  t e s t  b a t t e r y  was m o s t  a p p r o p r i a t e  a n d  

s e n s i t i v e  t o  p l a y e r s  a t  t h a t  l e v e l .  A l t h o u q h  c r o s s - v a l i d a t i o n  

was w a r r a n t e d ,  t h e  s e l e c t i o n  o f  a n d t h e r  s a m p l e  d e p e n d e d  c n  a 

d e s c r i p t i  cn o f  t h e  ccmmon p o p u l a t i o n .  A c r o s s - v a l i d a t i o n  s a m p l e  

c h o s e n  s o i ~ l y  o n  t h e  b a s i s  of a q e  l e v e l  o f  t h e  p l a y e r s  ( M i d q e t )  

m i q h t  n o t  h a v e  s e r v e d  a s  weil a s  t h e  e i i t e  s a m p i e  t e s t e d  i n  t h e  

p r e s e n t  s t u d y .  C r o s s - v a l i d a t i o n ,  t h e n ,  m i q h t  h a v e  keen a t t e m p t e d  

on .  s a m p l e s  cf  b o t h  s e l e c t ,  s u p e r i c r  p l a y e r s  a n d  n o n - s e l e c t  

p l a y e r s  f r c a  t h e  a p p z o ~ r i a t e  a g e  l e v e l  o f  c o m p e t i t i o n  ( M i d q e t ) .  



The s t r e n q t h  o f  R Z  i n  P h a s e  3 s u b s e t s  of p r e d i c t o r s  was 

l e s s  i m p r e s s i v e ;  a m o d e s t  i n c r e a s e  i n  R~ ef t h e  l l b e s t l l  s u b s e t  

was p o s s i b l e  b u t  t h e  a d d i t i o n  of v a r i a b l e s  t o  a c h i e v e  t h i s  

i n c r e a s e  r e s u l t e d  i n  t h e  e r e r q e n c e  o f  s t a t i s t i c a l l y  

n o n - s i q n i f i c a c t  (p>,05) t - s ta t i s t i cs  f o r  some o f  t h e  s u b s e t  

v a r i a b l e s .  It was n o t e d  t h a t  AGE a n d  EXPER, a n  i n d e x  o f  h o c k e y  

e x ~ e r i e n c e ,  were among the f i v e  v a r i a b l e s  t h a t  c o m p o s e d  :he 

I 1 b e s t "  s u b s e t  of p r e d i c t o r s .  The  i n c l u s i o n  o f  t h e s e  v a r i a b l e s  

a p p e a r e d  t o  e m p h a s i z e  t h e  i m p o r t a n c e  o f  r n a ~ u r a ~ i o n  a n d  l e a r n i n q  

i n  t h e  p r e d i c t i c n  o f  h o c k e y  a b i l i t y  i n  s u b j e c t s  a t  t h i s  aqe 

level. A s  Table 2b i n d i c a t e d ,  G r o u p s  4 a n d  5 were s t a t i s t i c a l l y  

s i g n i f i c a n t l y  d i f f e r e n t  on  s e v e n  v a r i a b l e s ,  i n c l u d i n q  a q e .  

T h e r e f o r e ,  It m i q h t  b e  a r q u e d  t h a t ,  d e s p i t e  t h e  s t a t i s z i c a l  

n o n - s l q n i f i c a n c e  ( p > . 0 5 )  of GROUP i n  t h e  r e q r e s s i o n  a n a l y s i s  o f  

P h a s e  3 d a t a ,  t h e  c o m b i n a t i o n  of G r o u p s  4 a n d  5 i n  P h a s e  3 

r e s u l t e d  i n  less h o m o q e n e i t y  t h a n  d i d  t h e  c o m b i n a t i o n  o f  G r o u p s  

2 a n d  3 i n  P h a s e  2. T h e  d i f f e r e n c e s  f o u n d  b e t w e e n  G r o u p s  4 a n d  

5, a s  well a s  c thers  t h a t  m i q h t  h a v e  b e e n  u n d e t e c t e d ,  m i g h t  h a v e  

c o n t r i b u t e d  t o  t h e  e x p l a n a t i o n  o f  o n l y  a p p r o x i m a t e l y  h a l f  o f  t h e  

v a r i a n c e  (RZ =0.46) i n  h o c k e y  a b i l i t y  r a t i n q s  o f  P h a s e  3 s u b j e c t s  

by t h e  " b e s t "  s u b s e t  o f  p r e d i c t o r s .  



S i x  s p e c i f i c  h y p o t h e s e s  were s t a t e d  i n  C h a p t e r  1 o f  t h i s  

p a p e r  t o  p r o v i d e  o p e r a t i o n a l  d e f i n i t i c n s  o f  t h e  s t r e n q t h  o f  t h e  

r e l a t i o n s h i p s  u n d e r  i n v e s t i q a t i o n .  The  f i r s t  s p e c i f i c  h y p o t h e s i s  

was t h a t  t h e  e a ~ l o y e d  b a t t e r y  o f  m e a s u r e s  wouid h a v e  a c c c u n t e d  

f o r  more t h a n  55 p e r c e n c ,  o f  t h e  v a r i a n c e  i n  h o c k e y  a b i l i t y  

r a t i r q s ,  t h e  l a t t e r  f i q u r e  h a v i n q  b e e n  r e p o r t e d  b y  D e s h a i e s  e t  

a l .  ( 1  978)  . As d i s c u s s e d  a b o v e ,  t h i s  f i g u r e  was s u r p a s s e d  in 

P h a s e  2 o f  t h e  p r e s e n t  s t u d y ,  i n  w h i c h  8 3  p e r c e n t  o f  t h e  

v a r i a n c e  ( ~ ' = 0 , 8 3 )  i n  r a t i n q s  was a c c o u n t e d  f o r  b y  s u b s e t  B ,  I n  

P h a s e  3, tke f i g u r e  of D c s h a i e s  e t  a l .  was n o t  s u r ~ a s s e d  a s  t h e  

p r e f e r r e d  s u b s e t s ,  i . e , ,  t h e  l t b e s t u  s u b s e t  a n d  s u b s e t  A ,  

a c c c u n t e d  f o r  Y O  p e r c e n t  ( R ~ = o  ,46) a n d  5 0  p e r c e n t  (R'=Q.so) of the 

v a r i a n c e  i n  r a t i n q s ,  r e s p e c t i v e l y .  No s t a t i s t i c a l l y  s i q n i f i c a n t  

r e q r e s s i o n  e q u a t i o n  was f o u n d  i n  P h a s e  I ,  a l t h o u q h  t h i s  s a m p l e  

was c o m p o s e d  o f  p l a y e r s  a t  t h e  same l e v e l  o f  p l a y  a s  i n  t h e  

D e s h a i e s  et a l .  ( 1 9 7 8 )  s t u d y ,  P o s s i b l e  r e a s o n s  f o r  t h e  P h a s e  1 

f i n d i n q  were d i s c u s s e d  a k o v e .  

T h e  s e c o n d  s p e c i f i c  h y p o t h e s i s  was t h a t  t h e  e m p l o y e d  

m e a s u r e s  o f  " a n a e r o b i c  p o w e r t t  a n d  I t a n a e r o b i c  c a p a c i t y 1 I  w c u l d  

h a v e  c o r r e l a t e d  more  s t r o n q l y  w i t h  h o c k e y  a b i l i t y  r a t i n q s  t h a n  

t h e  v a l u e  (r=0.42) r e p o r t e d  b y  D e s h a i e s  e t  a l .  ( 1  578) b e t w e e n  

a b i l i t y  and a c a e r o b i c  power  ( a s  m e a s u r e d  by  t h e  M a r q a r i a  e t  a l .  

( 1 5 6 6 )  t e s t ) .  As d i s c u s s e d  e a r l i e r ,  t h e  p r e s e n t  s t u d y  e m ~ l o y e d  



t h e  W i n q a t ~  A r a e r o b i c  l e n t  (1977) t o  o b t a i n  i n d i c e s  w h i c h  were 

c a l l e d  "anaerobic p o w e r f f  (POWER) a n d  f f a n a e r o b i c  c a p a c i t y f f  (CAP). 

T a k l e s  3a t o  3e (pp.  1 4 5  t o  1 5 3 ) a n d  T a b l e s  4 a  a n d  4b ( p p .  1 5 5  t o  

1 5 7 )  p r e s ~ n i e d  t h e  c o r r e l a t i o n s  b e t w e e n  v a r i a b l e s  w i t h i n  q r c u p s  

a n d  a c r o s s  p h a s e s .  C o r r e l a t i o n s  b e t w e e n  r a t i n q s  ( R A T I N S )  arid 

FOWER i n  G r o u p  2 (r=O. 4 2 ) ,  RATINS a n d  CAP i n  G r o u p  4  (r=C. 5 2 )  , 

a n d  RATINS a n d  FOWER i n  Group  5 ( r=O.42)  e q u a l l e d  o r  s u r ~ a s s e d  

t h e  D e s h a i e s  et a l ,  ( 1378 )  f i g u r e ;  the c o r r e l a t i o n  b e t w e e n  

RATINS a n d  CAP i n  P h a s e s  2 a n d  3 c o m b i n e d  ( r = 0 , 4 6 )  a l s o  

s u r ~ a s s e d  t h e  D e s h a i e s  e t  a l .  f i g u r e .  However ,  s t a t i s t i c a i  

s i q n i f i c a n c e  was n o t e d  w i t h  r e s p e c t  t o  o n l y  t h e  G r o u p  4 

( r = O m 5 2 , p < . 0  1) , Group  5 ( r = 0 . 4 2 , p < .  O5) ,  a n d  c o m b i a e d  P h a s e  2 a n d  

3 ( r=O.46  , p < . 0 1 )  f i g u r e s .  A l t h o u g h  c o r r e l a t . i o n s  o f  t h e  s t r e n q t h  

f e u n d  b y  D e s h a i e s  e t  a l .  were n o t  n o t e d  w i t h i n  a l l  q r o u p s  i n  t h e  

p r e s e n t  s t u d y ,  POWER a n d  CAP were b o t h  s t a t i s t i c a l l y  

s i g n i f i c a n t l y  c o r r e l a t e d  with h o c k e y  a b i l i t y  r a t i n g s  when a l l  

p h a s e s  were c o m k i n e d  (see T a b l e  4 a )  o r  when P h a s e s  2  a n d  3 w e r e  

c o m k i n e d  (see T a b l e  4 b ) .  I n  s h o r t ,  o n l y  q u a l i f i e d  s u p p o r t  f o r  

t h e  s e c o n d  hypothesis was f o u n d .  ~ i f f e r e n c e s  b e t w e e n  t h e  p r e s e n t  

s t u d y  a n d  t h a t  cf D e s h a i e s  e t  a l .  ( l 9 7 8 ) ,  w h i c h  i n c l u d e d  s a m p l e  

c o m ~ o s i t i o n  a n d  d i f f e r e n c e s  i n  t h e  r a t i n q  a n d  a n a e r o b i c  n e a s u r e s  

t h a t  were r e l a t e d ,  m i g h t  h a v e  b e e n  i n f l u e n t i a l  i n  t h e  l a c k  o f  

t o t a l  c o n s i s t e c c y  i n  f i n d i n g s  o f  t h e  t w o  s t u d i e s .  

, T h e  t h i r d  s p e c i f i c  h y p o t h e s i s  was t h a t  t h e  s k a t i n q  s p e e d  

m e a s u r e  e n p l c y e d ,  b e i n q  t h e  s a m e  a s  t h a t  u s e d  b y  D e s h a i e s  e t  a l ,  



( l 5 7 8 ) ,  w o u l d  h a v e  shown a s imi la r  s t r e f i a r h  cf c o r r e l a t i c n  

(I=-0.55) w i t h  h o c k e y  a b i l i t y  a s  t h a t  o b t a i n e d  b y  t h e  l a t t e r  

a u t h o r s .  T h e  p r e s e n t  f i n d i n g s  showed t h a t  t h e  c o r r e l a t i o n  

b e t w e e n  s k a t i n q  s p e e d  (SPEED) a n d  r a t i n g s  of h o c k e y  a b i l i t y  

(RATINS) e x c e e d e d  t h e  D e s h a i e s  e t  a l .  f i q u r e  f o r  o n l y  G r c u p  5  

( r = - 0 . 6 6 , p <  . 0 1 ) .  A l t h o u q h  n o t  r e a c h i n q  t h e  m a q n i t u d e  r e p a r t e d  by 

D e s h a i e s  e t  a l . ,  s t a t i s t i c a l l y  s i q n i f  i c a n t  c o r r e l a t i o n s  k e t  ween 

SPEED a n d  R A T I N S  -were a l s o  n o t e d  i n  Group  1 ( r = - 0 . 5 0 ,  p<.05) a a d  

when d a t a  f r o m  P h a s e s  2 a n d  3 were c o m b i n e d  ( r = - 0 , 3 7 , p < . C 1 ) .  The  

i m ~ l i c a t i c n  s of t h e  f i n d i n g s  were u n c l e a r .  S i n c e  s t a t i s t i c a l l y  

s i q r i f i c a n t  c o r r e l a t i o n s  were f o u n d  i r  o n l y  two o f  t h e  f i v e  

q r o u p s ,  t h e  s u q q e s t i o n  a p p e a r e d  t o  b e  t h a t  s k a t i n q  s p e e d  was 

q e n e r a l l y  l e s s  i m p o r t a n t  t h a n  o t h e r  v a r i a b l e s  i n  c o n t r i b u t i n q  t o  

r a t i n q s  o f  h o c k e y  a b i l i t y .  I t  was a moo t  p o i n t  a s  r o  w h e t h e r  t h e  

r a t e r s  were n o t  a b l e  t o  d i f f e r e n t i a t e  b e t w e e n  p l a y e r s  o n  t h e  

b a s i s  of s k a t i n q  s p e e d ,  w h e t h e r  s p e e d  was n o t  a n  i m p o r t a n t  

c o n s i d e r a t i o n  i n  t h e i r  r a t i n g s ,  o r  w h e t h e r  s k a t i n q  s k i l l  was n o t  

s u f f i c i e n t l y  d e v e l o p e d  i n  s u b j e c t s  w i t h i n  p h a s e s ,  i n  c o m p a r i s o n  

t o  c t h e r  s k i l l s ,  t o  a l i c w  f o r  d i f f e r e n t i a t i o n .  I t  was 

i n t e r e s t i n q  t h a t  t h e  c o r r e l a t i o n  b e t w e e n  SPEED a n d  R A T I N S  was 

s t a t i s t i c a l l y  s i g n i f i c a n t  i n  P h a s e  1 ,  a s  t h i s  s a m p l e  was a t  t h e  

s a m e  l e v e l  ( J u n i o r )  a s  t h e  s a m p l e  t e s t e d  b y  D e s h a i e s  e t  a l .  

( 1 9 7 8 ) .  P h a s e  1 a l s o  e m p l o y e d  t h e  D e s h a i e s  e t  al, c r i t e r i o n  

m e a s u r e ,  an i n s t r u m e n t  w h i c h  s p e c i f i c a l l y  a s k e d  f o r  r a t i n q s  o n  

d i f f e r e n t  a s ~ e c t s  o f  s k a t i n q ;  t h e  c r i t e r i o n  m e a s u r e  e m p l c y e d  i n  



P h a s e s  2 a ~ d  3, h o w e v e r ,  m e r e l y  m e n t i o n e d  s k a t i n q  a s  o n e  faces= 

t h a t  n i q h t  h a v e  b e e n  c c n s i d e r e d  i n  d e c i d i n q  on  r a t i n q s ,  T h u s ,  

t h e  p o s s i b i l i t y  e x i s t e d  t h a t  t h e  d i f f e r e n c e s  i n  t h e  r a t i n q  

s c a l e s  m i q h t  h a v e  c o n t r i b u t e d  t o  t h e  f i n d i r q s .  P h a s e  1 ra ters ,  

the c o a c h e s ,  a l so  h a d  a s e a s o n  t o  become  f a m i l i a r  w i t h  t h e  

s k i l l s  of t h e i r  p l a y e r s ,  w h e r e a s  ra ters  i n  P h a s e s  2 a n d  3 h a d  

o s i y  a week w i t h  ' h e i r  ~ l a y e r s ,  o b s e r v i n q  them m o s t l y  i n  p r a t i c e  

( r a t h e r  t h a n  game) c o n d i t i o n s ,  T h e  small  P h a s e  1  s a m p l e  s i z e  

l i m i t e d  s ~ e c u l a t i o o  a b c u t  t h e  f i n d i n q  o f  a s p e e d / r a t i n q s  

r e l a t i o n s h i p  i n  t h i s  s a m ~ l e  p r o v i d i n q  c o n f i r m a t i o n  for  t h e  

f i n d i n q s  of D e s h a i e s  e t  a l e  ; f u r t h e r  r e p l i c a t i v e  s t u d i e s  c o u l d  

h a v e  a d d r e s s e d  t h i s  m a t t e r .  T h e  f i n d i n q  o f  a s t a t i s t i c a l l y  

s i q n i f i c a n t  c o r r e l a t i o n  k e t w e e n  SPEED a n d  RATINS when d a t a  f r o m  

P h a s e s  2 a n d  3 were c o m k i n e d  seemed  t o  r e f l e c t  t h e  r e l a t i v e l y  

s t r o n g  c o r r e l a t i o n  ( r = - 0 . 6 6 )  i n  G r o u p  5 ;  c o r r e l a t i o n s  i n  t h e  

o t h e r  q r o u p s  i n  t h e s e  p h a s e s  were low ( r l s  of 0.01,  -0 .08,  

-0 16) 

The f o u r t h  s p e c i f i c  h y p o t h e s i s  was t h a t  o n e  o r  a 

c o m k i n a t i o n  o f  t h e  e n p l o y e d  p s y c h o l o q i c a l  m e a s u r e s  c o r r e l a t e d  

more  s t r o n q l y  w i t h  h o c k e y  a b i  l i t y  t h a n  t h e  r e l a t i o n s h i p  

(r=-O.35) r e p o r t e d  ky D e s h a i e s  e t  a l e  (1978)  b e t w e e n  a m e a s u r e  

o f  a c h i e v e m e n t  n o t i v a t i o n  a n d  h o c k e y  a b i l i t y .  An e l a m i n a t i o n  o f  

t h e  p r e s e n t  d a t a  r e v e a l e d  c o r r e l a t i o n s  b e t w e e n  S S 3  ( t h e  

c .omFe tence  s u b s c a l e  o f  t h e  S p o r t s  S c a l e )  a n d  SATINS of 0 - 4 5  i n  

Group 2 a n d  k c t w e e n  HAS ( t h e  Hockey A t t i t u d e  S c a l e )  a n d  E A T I N S  
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o f  6 . 3 7  i n  G I O ~ F  5. C o r r e l a t i o n s  b e t w e e n  AGGR (ratings of  

a q q r e s s i o n )  a n d  RATINS ( r = 0 , 2 9 , p < .  0 1 )  a n d  b e t w e e n  SS1 ( t h e  

a q q r e s s i o n  s u b s c a l e  o f  tke S p o r t s  S c a l e )  a n d  RATINS 

(r=-O.3O8p<.01)  were a l s o  s t a t i s t i c a l l y  s i q n i f i c a c t  when d a t a  

f r o m  a l l  ~ h a s e s  were c o m b i o e d ,  a s  were t h e  c o r r e l a t i o n s  t e t w e e n  

SS 1 a n d  RATINS ( r = - 0 . 2 3 ,  p < . 0 5 )  a n d  b e t w e e n  EPIEX ( t h e  

e x t r o v e r s i c n  s u b s c a l e  cf t h e  Jr. EPI) afid RATINS ( i = 0 . 2 3 . ~ < ,  0 5 )  

when P h a s e  2  a n d  3 d a t a  were combined .  

The  r e l a t i o n s h i p s  k e t w e e n  t h e  c r i t e r i o n  measure a n d  

c o m b i n a t i c n s  o i  p s y c h o l o q i c a l  v a r i a b l e s  were e x a m i c e d  b y  u s i n q  

t h e s e  p s y c h o l o g i c a l  v a r i a b l e s  as i n d e p e n d e n t  m e a s u r e s  a n d  t h e  

c r i t e r i o n  m e a s u r e  a s  t h e  d e p e n d e n t  v a r i a k l e  i n  r e q r e s s i o n  

a n a l y s e s .  ( D a t a  f rom i n d i v i d u a l  q r o u p s  were n o t  e x a m i n e d  b e c a u s e  

o f  small s a r n ~ l e  s i z e s . )  C o m b i n a t i o n s  o f  ~ s y c h o l o q i c a l  v a r i a b l e s  

d i d  n c t  p r o d u c e  s t a t i s  t i c a l l y  s i q n i f i c a n t  F - s t a t i s t i c s  ( r > .  0 5 )  

when p h a s e s  w e r e  c o n s i d e r e d  s e p a r a t e l y .  When P h a s e  2  a n d  3 d a t a  

were c o m b i n e d ,  a  m u l t i p l e  c o r r e i a t i o n  o f  0.51 was n o t e d  t e t w e e n  

a l l  p s y c h o l o q i c a l  v a r i a b l e s  a n d  RATINS (F16,g2 = I  a 80,  p = ,  046)  ; 

h o c e v e r ,  o n l y  t w o  v a r i a b l e s ,  HAS ( ~ o c k e ~  A t t i t u d e  Scale) a n d  

PCCST ( t h e  t e n s i o r  s u b s c a l e  o f  POMS) , h a d   tati is tic ally 

s i q a i f i c a n t  t - s t a t i s t i c s  ( t = - 2 , 2 0 , 2 . 5  1 ;  p 1 s < . 0 5 ) ,  When d a t a  f rom 

a l l  p h a s e s  were c o m b i n e d ,  a m u l t i p l e  c o r r e l a t i c n  o f  0 .39  wan 

f o u r d  (F7,,07 = 2 . 6 0 , ~ = . 0 1 6 ) ;  o n l y  SS2 a n d  5 5 3  ( t h e  c o n f l i c t  a n d  

c o m ~ e t e n c e  s u b s c a l e s ,  r e s p e c t i v e l y ,  o f  t h e  S p o r t s  S c a l e )  h a d  

s t a t i s t i c a l l y  s i q n i f i c a r i t  r - s t a t i s t i c s  ( t = 2 . 2 7 ,  -2 .08 ;  p < . 0 5 )  



Hence ,  when d a t a  were csm)Jined across aL1 p h a s e s  o r  a c r o s s  

P h a s e s  2  a n d  3 ,  r e l a t i c n s h i p s  b e t w e e n  c o m b i n a t i o n s  o f  

p s y c h o l o q i c a l  v a r i a b l e s  a n d  t h e  c r i t e r i o n  measure h e r e  s t r o n q e r  

t h a n  t h a t  r e ~ o r t e d  by C e r h a i e s  e t  a l .  ( 1  S78) ( r=O.  3 5 ) .  

The R o f  0.51 ( o r  R' o f  0 . 2 6 )  w h i c h  r e s u l t e d  when P h a s e  2 

a n d  3 d a r a  were c o m b i n e d  d i d  nct a p p e a r  t o  b e  s u b s t a n t i a l  when, 

a s  Morqan ( 1 9 8 0 ,  p. 2 3 )  c o n t e n d e d ,  p e r s o n a l i t y  t r a i t s  h a d  

c o n s i s t e n t l y  a c c o u n t e d  f o r  20  t o  4 5  p e r c e n t  o f  t h e  v a r i a n c e  i n  

s ~ o r t s  p e r f  c r m a n c e .  S i n c e  t h e  ~ s y c h o l o q i c a l  v a r i a b l e s  e m ~ l o  yed  

i n  t h e   resent s t u d y  i n c l u d e d  m e a s u r e s  o t h e r  t h a n  j u s t  

p e r s o n a l i t y  t r a i t s ,  t h e  f i n d i n q s  were n o t  i m p r e s s i v e .  I t  m i q h t  

h a v e  b e e n ,  a s  Mcrqan ( 1980) a l s o  s t a t e d ,  t h a t  t h e  c o m b i n a t i c n  o f  

p s y c h o l o q i c a l  w i t h  p h y s i o l o g i c a l  v a r i a b l e s  r e s u l t e d  i n  i m p r o v e d  

p r e d i c t i o n ;  t5is a p p e a r e d  t o  b e  t h e  case i n  t h e  p r e s e n t  s t u d y .  

The  f i f t h  s p e c i f i c  h y p o t h e s i s  was t h a t  t h e  e m p l o y e d  

m e a s u r e s  o f  p e r c e p t u a l - m o t o r  a b i l i t y  c o r r e l a z e d  more  s t r c n q l y  

w i t h  h o c k e y  a b i l i t y  t h a n  t h e  r e l a t i o n s h i p  ( r = - 0 . 2 2 )  r e p o r t e d  b y  

Des%aies e t  a l e  ( 1 9 7 8 )  . I n s t a n c e s  o f  c o r r e l a t i c n s  q r e a t e r  t h a n  

t h e  l a t t e r  f i q u r e  were f o u n d  b u t ,  b e c a u s e  o f  r e l a t i v e l y  small 

s a n r l e  s i zes ,  scme o f  t h e  r e i a t i o n s h i p s  were s t a t i s t i c a l l y  

n o n - s i q n i f i c a n t  ( p > . 0 5 ) .  S i q n i f i c a n t  r e l a t i o n s h i p s  were f o u n d  

k e t w e e n  D T  ( d e c i s i o n  C,ime) a n d  RATINS ( r= -0 .46 ,p<  .C5) i n  G r o u p  
I 

4,  f e t w e e n  DT arid R A T I N S  ( r = - 0 , 4 3 , p < . 0 1 )  a n d  TBT ( t o t a l  r e s p o n s e  

t i ,me)  a n d  RA'IINS ( r=-0 .34 ,p<.O 1)  when P h a s e  2  a n d  3 d a t a  were 

c c m h i n e d .  A s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n  o f  -0 .21  



( p < . 0 5 ) ,  a p p r o x i m a t i n g  the f i g u r e  o f  D e s h a i e s  e': al* ( 1 9 7 8 1 ,  was 

f o u n d  b e t w e e n  DT arid RATTNS when d a t a  f r o m  a l l  p h a s e s  were 

c o m k i n e d .  T h u s ,  t h e  h y p o t h e s i s  was q i v e n  o n l y  q u a l i f i e d  s u p p o r t ;  

d e c i s i c n  time (DT)  s h o k e d  s imi lar  r e l a t i o n s h i p s  w i t h  h o c k e y  

a b i l i t y  r a t i n g s  t h a t  o f  D e s h a i e s  e t  aL, when d a t a  %ere c ~ m b i n e d  

a c r o s s  q r o u p s  b u t ,  e x c e p t  f o r  Group 4 ,  c o t  when d a t a  f o r  

i n d i v i d u a l  q r  o u p s  w e r e  c o n s i d e r e d .  N o n e t h e l e s s ,  i t  was 

i n t e r e s t i n q  t o  n o t e  some s i m i l a r  r e s u l t s  d e s p i t e  d i f f e r e n c e s  i n  

t h e  p r e s e n t  s t u d y  a n d  t h a t  D e s h a i e s  e t  a l . ,  when t h e s e  s t u d i e s  

u s e d  d i f f e r e n t  p e r c e p t u a l - m o t o r  measures. It m i q h t  h a v e  k e e n  

a r q u e d  t h a t  t h ~  h o c k e y  c o n t e n t  o f  t h e  t a c h i s t o s c o p i c a l l y  

p r e s e n t e d  s l i d e s  was u n i m p o r t a n t  i n  t h e  D e s h a i e s  e t  a l ,  s t u d y  

a n d  t h a t  s i m p l e  r e a c t i o n  time, a s  m e a s u r e d  i n  t h e  p r e s e n t  s t u d y ,  

would h a v e  s e r v e d  a s  well, 

The  s i x t h  and  f i n a l  s p e c i f i c  h y p o t h e s i s  was t h a t  z h e  o t h e r  

h y p o t h e s e s  s t a t e d  a b o v e  were v a l i d  i n  h o c k e y  p l a y e r s  o f  

d i f f e r e n t  a q e s  a n d  s k i l l  l e v e l s .  G r o u p  d i f f e r e n c e s  w i t h  r e s p e c t  

t o  e a c h  h y p o t h e s i s  were d i s c u s s e d  a b o v e .  S u p p o r t  f o r  t h e  s i x t h  

h y p c t h e s i s  was s t r o n g e s t  when e v i d e n c e  was p r o v i d e d  b y  c c m b i n i n q  

d a t a  from E h a s e s  2 a n d  3 (see T a b l e  4 b ,  p. 1 5 7 ) .  S i q n i f i c a n t  

c o r r e l a t i o n s  were n o t e d  b e t w e e n  h o c k e y  a b i l i t y  r a t i n q s  a n d  e a c h  

o f  " a n a e r c b i c  power t1  (r=C. 4O,p<. 0  1 )  , l l a n a e r o b i c  c a p a c i t y l l  

(r=C. 46,pC. 01)  , s k a t i n g  s p e e d  (I=-0, 3 7 ,  p<.01)  , p s y c h o l o g i c a l  

v a r i a b l e s  ( r = - 0 . 2 3 ,  p<.05)  f o r  S S I ;  r = O a 2 3 , p < . 0 5  f o r  EPIEX; 

R=0.5 1 ,  p < .  0 5  when p s y c h o l o q i c a l  v a r i a b l e s  wefe c o m b i n e d )  , a n d  



p e r c e p t u a l - m o t o r  measures !r=-0,43,p<,O 1 f o r  d e c i s i o n  t i n e ;  

-- L--C.34,p<. 0 1  f c r  t o t a i  r e s p o n s e  time). However ,  t h e  s t r e n q t h  of 

t h e s e  c o r r e l a t i o n s  d i d  n c t  c o m p a r e  w i t h  t h c s e  r e p o r t e d  b p  

Desfiaies e t  a l ,  ( 1978 )  i n  a l l  cases. A l t h o u g h  g e n e r a l l y  l o w e r  i n  

m a q n i t u d e  t h a n  t h o s e  f o r  P h a s e s  2 a n d  3 ,  s t a t i s t i c a l l y  

s i g n i f i c a n t  c o r r e l a t i o n  were n o t e d  b e t w e e n  h c c k e y  a b i l i t y  

r a t i n s s  a n d  v a r i a b l e s  i n  t h r e e  o f  r h e  c a t e g o r i e s  m e r t i o n e d  a b o v e  

when d a t a  f r o m  a l l  p h a s e s  were c o m b i n e d  ( s e e  Table 4a ,  p .  155) ; 

t h e r e  was a n o n - s i q n i f i c a n t  c o r r e l a t i o n  b e t w e e n  r a t i n q s  a n d  

s k a t i n q  s p e e d  (r=0.06; ~ > . 0 5 ) .  

Thus ,  t h e  s p e c i f i c  h y p o t h e s e s  were n o t  s u p p o r t e d  i n  t h e  

r r e s e n t  s t u d y  when d a t a  from a l l  q r o u p s  were c o n s i d e r e d  

i n d i v i d u a l l y  o r  c o m k i n e d .  T h e  r e l a t i o n s h i ~ s  n o t e d  when d a t a  f r o m  

P h a s e s  2 a n d  3 were c o m h i n e d  c i e a r l y  s u p p o r t e d  t h e  s e c o n d  a n d  

fifth s p e c i f i c  h y p o t h e s e s ,  i e . ,  c o r r e l a t i c n s  b e t w e e n  r a t i n q s  of 

h o c k e y  a b i l i t y  a n d  a n a e r o b i c  m e a s u r e s  a n d  b e t w e e n  h o c k e y  r a t i n q s  

a n d  p e r c e p t u a l - m o ' o r  a k i l i t y ,  r e p e c t i v e l y .  

S i n c e  t h e  s p e c i f i c  h y p o t h e s e s  were f o r m u l a t e d  t o  p r o v i d e  

o p e r a t i o 3 a l  d e f i n i t i o n s ,  t h i s  l a c k  o f  t o t a l  c o n s i s t e n c y  b a s  n o t  

i a t e r ~ r e t e d  as  c r i t i c a l ,  T h e  p r e s e n t  s t u d y  was n o t  a s p e c i f i c  

r e p l i c a t i o n  of t h e  D e s h a i e s  e t  a l .  (1378)  s t u d y  d e s p i t e  t h e  

q u i d a n c e  r e c e i v e d  f r o m  t h e  m e t h o d o l o q y  a n d  f i n d i n q e  r e p o r t e d  b y  

t h e  l a t t e r  a u t h o r s .  



C o a n e n t s  22 --tts ~ m ~ l o y f d  M e a s u r e s  ------ 
M e a s u r e  o f  a n a e r o k i c  s y s t e m s  

The  p r e s e n t  s t u d y  e m p l o y e d  t h e  W i n q a t e  A n a e r o k i c  T e s t  

( 1  5.77) . A s  d i s c u s s e d  a k c v e ,  t h e  t e s t  d e s i q n e r s  p r o ~ o s e d ,  a l b e i t  

c a u t i o u s l y ,  t h a t  i n d i c e s  o f  b o t h  a c a e r o b i c  power  a n d  a ~ ~ a e r o k i c  

c a p a c i t y  c o u l d  h a v e  b e e n  d e r i v e d  f r o m  a s i n g l e  a d m i n i s t r a t i o n  o f  

t h e  test. T h e  p r e s e n t  F a p e r  d i d  n o t  a t t e m p t  t o  a d d  t o  t h e  d a t a  

on  r e l i a b i l i t y  o r  v a l i d i t y  t h a t  were p r e s e n t e d  by t h e  t e s t  

d e s i q n e r s  (Bar-Or, 1 9 7 8 ) :  h e n c e ,  t h e  terms, t l a n a e r o b i c  pcwer t1  

a n d  " a n a e r o b i c  c a p a c i t  y n ,  were u s e d  i n  t h e  p r e s e n t p a p e r  merely 

as  d e s c r i ~ t o r s  o f  t h e  t e s t  i n d i c e s  a n d  were n o t  i n t e n d e d  t o  

s u p p o r t  claims o f  v a l i d i t y  f o r  t h e s e  terms. 

Data a v a i l a b l e  f r o m  t h e  p r e s e n t  s t u d y  s e e m e d  to  i n d i c a t e d  

t h e  u t i l i t y  o f  t h e  W i n q a t e  test. E i t h e r  o r  b o t h  o f  t h e  t e s t  

i n d i c e s ,  FOWER a n d  CAP, a p p e a r e d  i n  t h e  r e q r e s s i o n  e q u a t i o l s  

u s i n q  P h a s e  2 (see T a b l e  1 1 ,  p. 1 7 7 )  o r  E h a s e  3 (see T a b l e  13  p, 

1 8 3 )  d a t a .  CAP could h a v e  b e e n  e l i m i n a t e d  f r o m  t h e  f o r m e r  

e q u a t i o n  a s  i t  was a  s t a t i s t i c a l l y  n o n - s i q n i f i c a n t  c o n t r i b u t e r  

(t=-I.76,~=0,89) ; PCWER h a d  t o  b e  d r o p p e d  f r o m  t h e  l i s t  cf 

i n d e p e n d e n t  v a r i a b l e s  i n  P h a s e  3 b e f o r e  t h e  r e g r e s s i o n  a c a l y s i s  

p r o q r a m  w o u l d  r u n ,  T h e s e  f i n d i n g s  m i q h t  h a v e  s u q q e s t e d  a 

r e l a t i o n s h i p  b e t w e e n  t h e  two  i n d i c e s  w h i c h  was e v i d e n t  when t h e  

c o r r e l a t i o n  matrices were e x a m i n e d  (see T a b l e s  3a t o  3e (pp .  1 4 5  

to 153) a n d  T a b l e s  4a  a n d  4b  ( p .  1 5 5  & 1 5 7 )  . C o r r e l a t i o n s  w e r e  

h i q b  when d a t a  a c r o s s  a l l  p h a s e s  ( r = 0 , 8 2 , p < . 0 1 )  o r  a c r o s s  P h a s e s  



! 

I 
I 
! 

I 
2 a n d  3 ( r = 0 . 8  l , p < .  0 1 )  were c o n s i d e r e d ,  C o r r e l a t i o n s  bet, wee2 j 

I 
I 
I POWER a n d  C A P  v a r i e d  f r o m  0 .64  t o  C.95 (p< .01  i n  a l l  c a s e s )  when 1 

i n d i v i d u a l  q r o u p  da ta  were c o n s i d e r e d .  O t h e r  r e p o r t s  o n  t h e  1 
r e l a t i o n s h i p s  b e t w e e n  these i n d i c e s  were n o t  a v a i l a b l e ,  However ,  

K a t c h  a n d  Weltman (1979) n o t e d  a c o r r e l a t i o n  o f  o n l y  0 . 3 0  (N=16; 

p > .  C5) b e t w e e n  t h e i r  m e a s u r e  of  ; 'peak a n a e r o b i c  power t1  a rd  

t l a n a e r o b i c  c a p a c i t y n  ( h i q h e s t  s i x  seccnd o u t p u t  a n d  t o t a l  o u t p u t  

f rcn a t w o  m i n u t e  a l l - o u t  erqometer t es t ) .  Thus ,  some question 

o f  t h e  i c d e p e n d e n c e  of PGWER a n d  CAP i n  ~ r e s e o t  d a t a  was 

a p p a r e n t .  

Data f r c m  t h e  p r e s e n t  p a p e r  c c m p a r e d  f a v o u r a b l y  w i t k  t h o s e  

i n  t h e  test d e s c r i p t i o n  ( W i n q a t e  A n a e r o b i c  Test, 1977)  . F o r  10 

t o  12 y e a r  o l d  ga l e s  ( N t s  n o t  a v a i l a b l e ) ,  t h e  l i t e ~ a t u r e  

r e p o r t e d  ! ' a n a e r o b i c  c a p a c i t y t t  s c o r e s  o f  a p p r o x i m a t e 1  y  38.0 - + 5.0 

k ~ m / m i n  p e r  k g ,  c o m ~ a r ~ d  t o  G r o u p  4 a n d  5 v a l u e s  o f  38.5 2 7,7 

and  36.3  _+ 5.3,  r e s p e c t i v e l y ,  i n  t h e  p r e s e n t  s t u d y ,  ( F i q u f e s  o o  

t 8 a n a e r o b i c  pcwer l '  were n o t  p r o v i d e d  b y  t h e  test d e s i q n e r s . )  

E x p e r i e n c e  i n  t h e  p r e s e n t  s t u d y  c o n f i r m e d  t h e  

a t t r a c t i v e n e s s  o f  t h e  W i n g a t e  t e s t  a s  a x  i n s t r u m e n t  f o r  u s e  

o n - s i t e .  A s  e x p l a i n e d  a b o v e ,  a s u b j e c t  c o u l d  h a v e  c o m p l e t e d  t h e  

t e s t  p r o t o c o l  (warm-up, r e s t ,  tes t )  i n  t e n  t o  12 m i n u t e s ;  t h e  

res t  p e r i o d  was a l s o  u t i l i z e d  f o r  t h e  c o m p l e t i o n  of 

p a p e r - a n d - p e c c i l  m e a s u r e s ,  S u b j e c t s  were c o o p e r a t i v e  a n d  t h e i r  

~ i l l i n q n e s s  t o  t a k e  p a r t  s e e m e d  t o  ref lect ,  t o  some e x t e n r ,  t h e  

b r e v i t y  o f  t h e  test. One d i f f i c u l t y  o f  n o t e  c o n c e r n e d  t h e  



p r e c i s i o n  i n  s e t t i n a  t h e  r e s i s z a n c e  an t h e  e r q u m e t c r ,  The  

s e t t i n q  t e n d e d  t o  w a i v e r  d u r i n q  t h e  3 0  s e c o n d  t e s t  d u r a t i o n ,  

p r ~ k a b l y  d u e  t o  t h e  e f f e c t  of h e a t  ( r e s i s t a n c e )  o n  t h e  b e l t ,  

C a r e  h a d  t o  b e  t a k e n  t c  m a i n t a i n  ? h e  a p p r o p r i a t e  s e t t i n q .  

S ~ e c i f i c  s k i l l s  

T h e  p r e s e n t  s t u d y  e m p l o y e d  t h e  f o r w a r d  s k a t i n q  s p e e d  

m e a s u r e  P ~ C F C S € ~  b y  M e r r i f i e l d  a n d  W a l f o r d  ( 1 3 6 9 ) .  A l t h o u q h ,  a s  

d i s c u s s e d  a b o v e ,  s k a t i n q  s p e e d  was s t a t i s t i c a l l y  s i g n i f i c a n t l y  

c c r x e l a t e d  w i t h  h o c k e y  a k i l i t y  r a t i n g s  when P h a s e  2 a n d  2 d a 5 a  

were c o m b i n e d ,  t h e  c o r r e l a t i o n s  were s t a t i s t i c a l l y  s i q n i f  i c a n t  

i n  o n l y  t w o  g r o u p s  c o n s i d e r e d  i n d i v i d u a l l y  a n d  q u i t e  low i n  t h e  

o t h e r s .  W k e t h e r  t h i s  f i n d i n q  r e f l e c t e d  s y s t e m a t i c  d i f f e r e n c e s  

b e t w e e n  the q s a u p s  i n  t h e  r e l a x i o n  b e t w e e n  s k a t i n q  s p e e d  a n d  

h o c k e y  a b i l i t y  r a t i n g s  o r  r e f l e c t e d  r a n d o m  s a m p l i n q  e f f e c t s  was 

a mco t  p o i n t ,  The f a i l u r e  of s k a t i n g  s p e e d  t o  a p p e a r  a s  a  

v a r i a b l e  i n  t h e  r e q r e s s i o n  e q u a t i o n s  o f  e i t h e r  P h a s e s  2 c r  3 

i a p l i e d  t h e  r e l a t i v e  u n i m p o r t a n c e  o f  s k a t i n q  s p e e d  a s  a 

p r e d i c t o r  o f  h o c k e y  p l a y i a q  a b i l i t y ,  a t  l e a s t  i n  terms o f  t h e  

s a m p l e s  e m p l o y e d  i n  t h e  p r e s e n r  s t u d y  o r  when u s e d  i c  

c c m k i n a t i o n  w i t h  t h e  v a r i a b l e s  e m p l o y e d  i n  t h e  p r e s e n t  

i n v e s t i q a -  L ~ C I ! ~  ' 

One p o s s i b l e  s o u r c e  o f  i n f l u e l c e  on t h e  p r e s e n t  f i n d i n q s  

wa.s t h e  r e l a t i v e l y  small ice s u r f a c e  o n  w h i c h  e a c h  o f  t h e  p h a s e s  

was t e s t e d .  T h u s ,  i n s t e a d  o f  t h e  1 2 0  f e e t  c o u r s e  s k a t e d  ky  



s u k j e c t s  i n  o t h e r  s t u d i e s  C D e s h a i e s  e t  a l . ,  1 3 7 8 ;  H e r r i f i e d d  a n d  

W a l f o r d ,  l 3 6 9 ) ,  s u b j e c t s  i n  t h e  p r e s e n t  s t u d y  s k a t e d  o n l y  abour ,  

1 0 5  f e e t  ( F h a s e  1 )  c r  102  f e e t  ( P h a s e s  2 a n d  3 ) .  It miqhx  w e l l  

h a v e  b e e n  t h a t  t h e  a d d i t i o n  o f  a n c t h e r  1 5  f e e t  o r  s o  w o u l d  h a v e  

s e r v e d  t o  f u r t h e r  d i f f e r e n t i a t e  p l a y e r s  on  t h e  b a s i s  of ~ k a t i n q  

s k i l l .  

I n r e r - t r i a l  c o r r e l a t i o n s  f o r  a l l  a v a i l a b l e  d a t a  w e r e  a s  

f c l l o w s :  G r c u p  1  - r = 0 , 6 2 ,  N=20; G r o u p  2  - r = 0 . 9 0 ,  N=23; Group  3  

- r = 0 . 9 5 ,  N=22; G r o u p  4  - r = 0 . 8 1 ,  N=28; Group  5  - r = 0 , 9 1 ,  N=31; 

a l l  p h a s e s  - r = 0 . 3 5 ,  N=124. T h u s ,  e x c e p t  f o r  G r o u p  1 ,  

r e l i a b i f  i t i e s  h e t w e e n  t r i a l s  were h i q h e r  t h a n  t h e  t e s t - r e t e s t  

c o r x e l a t i . c n  ( r = 0 . 7 4 )  r e p o r t e d  by  the test ' s  d e s i q n e r s  

( M e r r i f i e l d  a n d  W a l f o r d ,  1969)  . 
The s k a l i n q  s p e e d  m e a s u r e  a p p e a r e d  t o  s e p a r a t e  e f f e c t i v e l y  

p l a y e r s  a t  v a r i o u s  l e v e l s ;  P h a s e  1 p l a y e r s  were s t a t i s t i c a l l y  

s i q n i f i c a n t l y  f a s t e r  t h a n  a l l  o t h e r s  a n d  P h a s e  2 p l a y e r s  were 

f a s t e r  t h a n  t h o s e  i n  P h a s e  3 ( s e e  T a b l e  2 b ,  p. 1 4 2 ) .  O b v i o u s l y ,  

m o t i v a t i o n  was  a f a c t o r  i n  a t e s t  o f  t h i s  n a t u r e .  S u b j e c t s  i n  

t h e  p r e s e n t  s t u d y  q e n e r a l l y  a p p e a r e d  t o  ke w e l l - m o t i v a t e d ;  t h e  

p r e s e n c e  o f  t h e i r  p e e r s  a n d  i n s t r u c t o r s  m i q h ~  h a v e  h e l p e d  t o  

a s s u r e  m o t i v a t e d  s u b j e c t s .  (However ,  t h e  r e l a t i v e l y  Low (r=O. 6 2 )  

i n t e r - t r i a l  c o r r e l a t i o n  n o t e d  i n  P h a s e  1  m i q h t  h a v e  r e f l e c t e d ,  

t o  some e x t e n t ,  less  m o t i v a t i o n  amonq t h e s e  p l a y e r s  t h a n  i n  

c t h e r  p h a s e s ,  i , e . ,  t h e  p r a c t i c e  a t m o s p h e r e  was r e l a x e d  a n d  

p e r f o r m a n c e  o n  t h e  m e a s u r e  was n o t  c r i t i c a l  t o  t h e i r  h o c k e y  



c a r e e r s , )  

The  f o r w a r d  s k a t i n q  s p e e d  t e s t  p r o v e d  t o  b e  s i m p l e  t o  

a d m i n i s t e r ,  e s p e c i a l l y  i f  a s s i s t a n t s  were b r i e f e d  i n  a d v a n c e ,  I n  

a l l  p h a s e s ,  q r o u p s  of u ~  t o  3 0  p l a y e r s  were t e s t e d  ( t w o  t r i a l s  

e a c h )  i n  l e s s  t h a n  15 m i n u t e s  p e r  q r o u p .  

Hence, a l t h o u g h  t h e  t e s t  p r o v e d  t o  be  a n  e a s i i y  

a d m i n i s t e r e d  o n - s i t e  m e a s u r e  of s k i l l ,  t h e  p r e s e c t  f i n d i z q s  

i m ~ l i e d  t h a t  s h a t i n q  s F e € d  was n o t  a p r e d i c t o r  of h o c k e y  

a b i l i t y ,  a t  l e a s t  when c o m b i n e d  w i t h  t h e  m e a s u r e s  e m p l o y e d  i n  

t h e  p r e s e n t  F a F e r ,  The  i m p o r t a a c e  o f  d i s t a n c e  i n  a d m i n i s t e r i n q  

t h i s  Eeasure r e m a i n e d  t o  b e  d e t e r m i n e d  by f u t u r e  r e s e a r c h ,  As 

m e n t i o n e d  e a r i i e r ,  t h e  r e l a t i v e  i n f l u e n c e s  on the f i n d i n q s  o f  

f a c t o r s  s u c h  a s  t h e  r a t e r s 9 n o w l e d q e  o f  t h e i r  p l a y e r s f  s k i l l s  

a n d  t h e  r a t e r s '  c o n s i d e r a t i o n  of s k a t i n g  s p e e d  i n  t h e i r  r a t i n q s  

were unknown. It may b e ,  a s  M e r r i f i e l d  a n d  W a l f o r d  ( 1 9 6 9 )  

s u q q e s t e d ,  t h a t  a more  c o m p l e x  s k i l l ,  s u c h  as  s t i c k h a n d l i n q ,  

wou ld  h a v e  b e t t e r  d i f f e r e n t i a t e d  p l a y e r s  a c c o r d i n q  t o  o v e r a l l  , 

h o c k e y  a b i l i t y ,  

P s y c h o l o q i c a f  v a r i a b l e s  

T h e  a q q r e s s i o n  m e a s u r e  ( A G G R )  o f  S c a r a m e l l a  a n d  B r 0 k n  

( 1  978) was s t a t i s t i c a l l y  s i q n i f i c a n t l y  c c r r e l a t e d  w i t h  h c c k e y  

a b i l i t y  r a t i n g s  (r=0.23, p < , 0 1 )  when d a t a  f r o m  a l l  p h a s e s  w e r e  

c c m k i n e d  (see T a b l e  4 a ,  p. 155)  ; h o w e v e r ,  i t  was n o t  

s t a t i s t i c a l l y  s i q n i f i c a n t l y  c o r r e l a t e d  wi-ih h o c k e y  a b i l i t y  when 



q r o u p s  were c o c s i d e r e d  i n d i v i d u a l l y  ( s e e  T a b l e s  3 a  t o  3 e ,  p p .  

1 4 5  t o 1 5 3 ) .  A q q r e s s i o n  was n o t  a s t r o n q  c o n t r i b u t o r  t o  t k e  

f a c t o r s  n o t e d  i n  T a b l e s  5a  a n d  5b. A l t h o u q h  n o t  a  s t a t i s t i c a l f  y 

s i q n i f i c a n t  member o f  the t T b e s t "  s i lbser ,  o f  p r e d i c t o r s  i n  P h a s e  3 

( s e e  T a b l e  13 ,  p ,  1 8 3 ) ,  a q g r e s s i o n  was a s t a t i s t i c a l l y  

s i q r i f i c a n t  v a r i a b l e  i n  b o t h  t h e  I t b e s t "  s u b s e t  (t=- 3 .59 ,  p=*OOl )  

a n d  s u b s e t  B ( t = - 3 . 7 5 , ~ = . 0 0 1 )  i n  P h a s e  2 (see T a b l e s  3 a n d  11 ,  

p. 175 & 1 7 7 ) ,  

A l t h o u q h  t h e  a g q r e s s i o n  m e a s u r e  c o n t r i b u t e d  t o  t h e  

r e q r e s s i o n  e q u a t i o n  i n  P h a s e  2, some  q u e s t i o n s  seemed  

a p ~ r o p r i a t e  a b c u t  f i n d i a q s  r e l a t e d  t o  t h i s  v a r i a b l e .  T h e  

n e c e s s i t y  o f  c h a n g i n q  t h e  m e a s u r e  f r o m  c o a c h e s t  r a i i c q s  i n  P h a s e  

1 t c  s e l f - r a t i n g s  i n  P h a s e s  2  a n d  3  h a d  unknown e f f e c t s  o n  

c c m ~ a r i s o n n  a c r c s s  a l l  ~ h a s e s .  However ,  a s  T a b l e  2b (p.  142)  

i n d i c a t e d ,  means  f r o m  c n l y  G r o u p s  1  ar id 3 were s t a t i s t i c a l l y  

s i g ~ i f i c a n t l y  d i f f e r e n t  ( t = 2 . 8  I ,  p<,O1) . The G r o u p  1 mean was  

the l o w e s t  o f  a l l  f i v e  q r o u p s ,  a f i n d i n g  t h a t  a p p e a r e d  s c m e w h a t  

i n c o n s i s t e n t  w i t h  GrOUF 1 s r e p u t a t i o n  a s  a n  " a q q r e s s i v e I t  team. 

S p e c u l a t i c n  m i q h t  h a v e  s u q q e s t e d  t h a t  s e l f - r a t i n q s  i n  P h a s e s  2 

a n d  3 were somewha t  i n f l a t e d  a n d  iess  o b j e c t i v e  t h a n  t h e  c o a c h ' s  

r a t i n q s  e m p l o y e d  i c  P h a s e  1.  

A d d i t i o n a l  c o n c e r n  f o r  t h e  a q g r e s s i o n  m e a s u r e  a r o s e  fzom a n  

e x a m i n a t i c n  c f  t h e  c o r r e l a t i o n  matrices (see T a b l e s  3 a  tc 3 e ,  4 a  

a n d  4b) a n d  t h e  r e s u l t s  c f  f a c t o r  a n a l y s i s  ( s e e  T a b l e s  5 a  a n d  

5b, pp .  1 5 9  E 1 6 1 ) .  T h e r e  s e e m e d  t o  be  l i t t l e  e v i d e n c e  of a 



r e l a t i o n s h i p  b e t w e e n  ~ a g q r e s s i ~ n ~ ~  r a t i n g s  a n d  scores on t h e  

g f a q q r e s s i o n "  s u b s c a l e  o f  t h e  S p o r t s  S c a l e  ( S S I ) ,  I n  f a c t ,  t h e  

o n l y  s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i c n  n o t e d  was i n  Group  1 

bu.L, i n  t h e  n e q a t i v e  d i r e c t i o c  ( r = - 0 . 5 6 ,  p <  . 0 5 ) .  T h i s  f i z d i 2 q  was 

comjAica t , ed  ky t h e  n e e d  f o r  f u r c h e r  v a l i d a t i o n  o f  t h e  S S 1  

s u b s c a l e .  T h u s ,  a l t h o u q h  s h o w i n q  s c m e  p r o m i s e  a s  a  p r e d i c t o r ,  

t h e  a g q r e s s i c r  m e a s u r e  a k a i t e d  f u r t h e r  s t u d y ,  

A l t h o u q h  t h e  Hockey A t t i t u d e  S c a l e  (HAS) a p p e a r e d  as  a 

s i g n i f i c a n t  c o n t r i b u t o ~  t o  subse :  B i n  P h a s e  2 ( t = - 2 . 4 3 , ~ < . 0 5 ) ,  

it was a s t a t i s t i c a l l y  n o s - s i q n i f i c a n t  v a r i a b l e  i n  t h e  P h a s e  2 

l f b e e t v  s u b s e t  ( t = - 2 , 0 2 , p > . 0 5 )  a n d  d i d  n o t  a p p e a r  a t  a l l  i n  t h e  

"bestu s u b s e t  i n  P h a s e  3. S c o r e s  o n  HAS were s t a t i s t i c a l l y  

s i q n i f i c a n t l y  c c r r e l a t e d  w i t h  h o c k e y  a b i l i t y  r a t i n q s  i n  G r o u p s  5  

( r=0.37,p<.05)  kut c o r r e l a t i o n s  were l o w  and s t a t i s t i c a l l y  

n o n - s i q n i f i c a n t  when d a t a  i n  o t h e r  q r o u p s ,  b o t h  s i n q l y  a n d  

c o m k i n e d ,  were c o n s i d e r e d ,  R e l a t i o n s h i p s  w i t h  o t h e r  v a r i a b l e s  

w e r e  n o t e d .  A l e h o u g h  HAS a n d  SS5 ( c o o p e r a t i o n  s u b s c a l e  of  S p o r t s  

S c a l e )  were s t a t i s t i c a l l y  s i g n i f i c a n t l y  c o r r e l a t e d  when d a t a  

f r c m  a l l  p h a s e s  were c o m k i n e d  (r=0.29, p<.Ol)  a n d  when P h a s e  2 

a n d  3 d a t a  were c o m b i n e d  (r=O. 30, ~ < . 0 1 )  n e i t h e r  t h i s  f i n d i z q  

n o r  o t h e r  t r e n d s  were c b s e r v e d  i n  i n d i v i d u a l  g r o u p  d a t a .  I n  

s h o r t ,  i t s  a p p e a r a n c e  i n  t h e  P h a s e  2  s e l e c t e d  s u b s e t  o f  

p r e d i c t o r s  o f f e r e d  some p r o m i s e  b u t ,  i n  g e n e r a l ,  s u p p o r t  was 

weak f o r  t h i s  m e a s u r e .  R e v i s i o n  o f  t h e  m e a s u r e  m i q h t  h a v e  

r e s u l t e d  i n  i t s  b e i n g  a n  i m p r o v e d  r e p r e s e n t a t i v e  o f  an 



" e n v i r o n m e n t  s p e c i f i c I 1  i n v e n t o r y  (see R n s h a l l  a n d  Fox, 1980) ,  

When d a t a  a r o s s  a l l  p h a s e s  were c o m b i n e d ,  t h e  c o r r e l a t i o n  

b e t w e e n  SS1 (the I 1 a g c j r e s s i o n l l  s u b s c a l e  o f  z h e  S p o r t s  S c a l e )  a n d  

h o c k e y  r a t i n q s  was s t a t i s t i c a l l y  s i q n i f  i c a n t  (I=-!). 30,  ?< .01 )  , A 

s i n i l a r  r e s u i t  ( r= -0 .23 ,  p< .05 )  was f o u n d  when P h a s e  2  a n d  3  

d a t a  were c o m b i n e d ,  C o n s i d e r i n g  d a t a  f r o m  i n d i v i d u a l  q r o u p s ,  a  

s t a t i s t i c a l l y  s i q n i f i c a n t  c o r r e l a t i o n  was f o u n d  i n  G r o u p  2  

b e t w e e n  SS3  ( t h e  l f c o m p e t e n c e l l  s u b s c a l e  o f  t h e  S p o r t s  S c a l e )  a n d  

h o c k e y  a b i l i t y  ( r = - 0 . 4 5 ,  p < , 0 5 ) .  B o t h  S S 1  a n d  SS2 ( l l c o n f l i c t l l  

s u k s c a l e )  a p p e a r e d  i n  t h e  I1bes t l t  s u b s e t s  c f  p r e d i c t o r s  i n  P h a s e  

2 a t d  P h a s e  3 r e g r e s s i o n  a n a l y s e s .  SS5  ( ~ l c o o p e r a t i o n w )  was a l s o  

a  s t a t i s t i c a l i y  s i g n i f i c a n t  p r e d i c t o r  i n  P h a s e  2  (t=3.31, 

p<.01)  ; SS3  was i c c l u d e d  i n  t h e  P h a s e  2  r e g r e s s i o n  e q u a t i o n  b u t  

h a d  a s t a t i s r i c a l l y  n o n - s i g n i f i c a n t  t - s t a t i s t i c  (r=1. 9  1 , p > * 0 5 ) .  

The S p o r t s  S c a i e  a p p e a r e d  t o  o f f e r  p r o m i s e  a s  a p r e d i c t o r  

o f  h o c k e y  a b i l i t y ,  It a l s o  s e e m e d  s e n s i t i v e  t c  q r o u p  d i f f e r e n c e s  

( s e e  T a b l e  2 b ) .  T h e  i n t e r c o r r e l a t i o n s  shown i n  T a b l e s  2a a n d  2b  

(pp .  1 4 1  & 1 4 2 )  among t h e  s c a l e l s  s u b t e s t s  a p p e a r e d  t o  s u p p c r t  

Butt's ( 1 9 7 9 )  model  o f  s p o r t s  m o t i v a t i o n  (see B u t t ,  1 9 7 9 ,  p .  

2 7 ) .  S i q n i f i c a c t  c o r r e l a t i o n s  b e t w e e n  S p o r t s  S c a l e  s u b t e s t s  a a d  

J r . E P 1  o r  POMS s u b t e s t s  were n o t e d  b u t  c o n s i s t e n t  t r e n d s  w i t h i n  

a n d  a c r o s s  q r o u p s  were n o t  a p p a r e n t .  A c o m p a r i s o n  o f  t h e  t o t a l  

means  o f  t h e  p r e s e n t  d a t a  (N=115) w i t h  t h o s e  r e p o r t e d  b y  B u t t  

( 1 9 7 9 )  f o r  67  m a l e s  (a m i x t u r e  o f  u n i v e r s i t y  s t u d e n t s  a n d  s e v e n  

t o  16 y e a r  o l d  c o m p e t i t i v e  swimmers) s h o w e d  t h e  p r e s e n t  s a m p l e  



I 

w i t h  r e l a t i v d y  E i g k e r  s c o r e s  oa  SSI, S S 3 ,  SS4 a ~ d  S S 5  

( a q q r e s s i o n ,  c o m p e t e n c e ,  c o m p e t i t i o r  a n d  c o o p e r a t i o n )  a n d  l o w e r  

s c o r e s  o n  t h e  SS2 ( c o n f l i c t )  s u b s c a l e ,  T h e  S p o r t s  S c a l e  was 

s i m ~ l e  t o  a d m i o i s t e r  a n d  a p p e a r e d  w o r t h y  o f  i n c l u s i o n  i n  f u z u r e  

s t u d i e s  i n v o l v i n g  t h e  p r e d i c t i o n  o f  h o c k e y  a b i l i t y .  

A d d i t i o n a i  p s y c h o l o q i c a l  m e a s u r e s  a d m i n i s t e r e d  t o  o n l y  

P h a s e s  2 a n d  3 i n c l u d e d  t h e  J u n i o r  E y s e n c k  P e r s o n a l i t y  I n v e n t o r y  

(Jr.EP1) a n d  t h e  P r o f i l e  o f  Mood S t a t e s  (POMS) A l t h o u q h  she  

e x t r o v e r s i o n  s u b s c a l e  o f  t h e  J r . E P I  was s t a t i s t i c a i l y  

s i q n i f i c a n t l y  r e l a t e d  t o  h o c k e y  a b i l i t y  ( r = 0 . 2 3 ,  p<. 05) when 

P h a s e  2  a n d  3 d a t a  were c o m b i n e d ,  t h e r e  was n o  o t h e r  e v i d e n c e  t o  

s c ~ p o ~ t  i t s  u t i l i t y  a s  a p r e d i c t o r  o f  h o c k e y  a b i l i t y ,  However ,  

an e x a m i n a t i o r  o f  T a b l e  5 b  (p .  151) i n d i c a t e d  t h a t  t h e  t h r e e  

s u k s c a i e s  o f  t h e  Jr . E P I  l o a d e d  on  f a c t o r s  i n  w h i c h  o t h e r  

v a x i a b l e s  were d o m i n a n t .  A s  T a b l e  4 b  (p. 157) c o n f i r m e d ,  

i n t e r c o r r e l a t i o n s  w i t h  o t h e r  v a r i a b l e s  e m p l o y e d  i n  t h e  p r e s e n t  

s t u d y  u n d o u b t e d l y  m i n i m i z e d  t h e  c o n t r i b u t i o n  made by the J r . E P 1 .  

C c m ~ a r i s o n s  k e t w e e n  p r e s e n t  d a t a  a n d  t h e  J r . E P I  s t a n d a r d i z a t i o n  

f i q u r e s  ( s e e  E y s e n c k ,  1 3 6 3 )  s h o w e d  P h a s e  2 s u b j e c t s  s c o r i n q  

h i q h e r  o n  a l l  t h r e e  s u b t e s t s  t h a n  n o r m s  f o r  b o y s  of t h e  same 

a q e .  I n  P h a s e  3 ,  t h e  G r o u p  4 mean o n  t h e  e x t r o v e r s i o n  s u k s c a l e  

was s i m i l a r  r o  t h e  n o r m s  w h e r e a s  G r o u p s  5 ' s  mean war r e l a t i v e l y  

l o w ;  b o t h  q s c u p s ,  b u t  e s p e c i a l l y  G r o u p  5, h a d  m e a n s  a b o v e  t h e  

s t a n d a r d i z a t i o n  v a l u e s  on t h e  n e u r o t i c i s i m  sca le ,  a n d ;  b o t h  

q r o u p s  were l o w e r  t h a n  ~ o o r m a l "  v a l u e s  on  t h e  l i e  s u b s c a l e ,  (The  



q e n e r a l l y  l o w  v a l u e s  on t h e  l i e  scale a u q u z e d  well f o r  t h e  

v a l i d i t y  cf t h e  p r e s e n t  s u b j e c t s t  r e s p o n s e s  o n  t h e  

p a p e r - a n d - ~ e n c i l  m e a s u r e s .  ) 

A s  T a b l e s  4b a n d  5b i n d i c a t e d ,  many o f  t h e  PCMS s u b s c a l e s  

a p p e a r e d  t o  k e  h i q h l y  c o r r e l a t e d ;  t h e s e  f i n d i n q s  t e n d e d  t o  

d i s a q r e e  k i t h  + h o s e  o f  t h e  t e s t  d e s i q n e r s  (McNair et a l . ,  1971) 

t h a t  t h e  s u b s c a l e s  r e p r e s e n t e d  s i x  f a c r o r s .  D e s p i t e  t h e  f a i l  u r e  

o f  a n y  POMS s u b s c a l e  t c  c o r r e l a t e  w i t h  h o c k e y  a b i l i t y  i n  p a i r e d  

c o x  r e l a t i o n s ,  t h e  t 1 t e n s i o n I t  (PCMST) a n d  " f a z i g u e I 1  (POMSF) 

s u b s c a l e s  were b o t h  s t a t i s t i c a l l y  s i q n i f i c a n t  (POMST 

t=-2 .02 , -2 .07;  p < .  05; POMSF t = 4 . 3 4 , 4 . 2 6 ;  p < . 0 1 )  p r e d i c t o r s  i n  

t h e  P h a s e  2  p r e f e r r e d  s u b s e t s  ( " b e s t t t  a ~ d  s u b s e t  B). A l t h o u q h  

b o t h  t h e s e  s u b s c a l e s  a ~ p e a r e d  i n  s u b s e t  A o f  P h a s e  3 p r e d i c t o r s ,  

n e i t h e r  was a  member o f  t h e  n b e s t l t  P h a s e  3 s u b s e t ,  The  e m e r q e n c e  

o f  FOMST as a  p r e d i c t o r  was i n t e r e s t i n q  s i n c e  N a q i e  e t  a l .  

( 1 5 7 5 )  f o u n d  t h i s  s u b s c a l e  was a s t r o n g  p r e d i c t i o n  o f  success i r ,  

S i q n i f i c a c t  c o r r e l a t i o n s  b e t w e e n  POMS s u b s c a l e s  a n d  o t h e r  

v a r i a b l e s  w e r e  n o t e d  b u t  n o  t r e n d s  were a p p a r e n t  w i t h i n  a u d  

a c r o s s  q r o u p s .  The  tes t  d e s i q n e r s  (ElcNair e t  a l . ,  1971)  d i d  nct 

p r c v i d e  a ~ p r o p r i a t e  d a t a  f o r  c o m p a r i s o n s  w i t h  s u b i e c t s  a t  t h e  

a q e s  f o u n d  i n  t h e  p r e s e n t  s t u d y .  (However ,  c o r n ~ a r i s o n s  o f  t o t a l  

means  ( s e e  T a b l e  2 a ,  F, 141)  w i t h  a s a m p l e  o f  c o l l e q e  men  

(M=340) s h o w e d  t h e  P h a s e  2 a n d  3 c o m b i n e d  means  t o  b e  l o w e r  o n  

t h e  t e n s i o n ,  d e ~ r e s s i o n ,  f a s i q u e  a n d  c o n f u s i o n  s u b s c a l e s ,  h i q h e r  



o n  t h e  v i a c r  s u b s c a l e ,  and similar to t h e  coileqe s a m p l e  on t h e  

a n x i e t y  s u b s c a L e . )  

The  u s e  o f  t h e  POMS m i q h t  h a v e  b e e n  more e f f e c t i v e  i n  

c o m k i o a t i o c  w i t k  o t h e r  v a r i a b l e s  but t h e  POMS showed  s o m e  

p r o m i s e  i n  t h e  ~ z e s e n t  s t u d y .  C o n c e r n  was n o t e d ,  h o w e v e r ,  when 

t h e  i r s t r u m e n t  was employed  w i t h  P h a s e  3 s u b j e c t s  i n  t h e  p r e s e n t  

s t u d y .  A l t h o u g h  IYIcNair e t  a l .  (1971)  c l a i ~ e d  t h a t  "a  7 t h  q r a d e  

e d u c a t i o n t 1  (F, 5) was s u f f i c i e n t  t o  u n d e r s t a n d  t h e  POMS, t h e  

i n s t r u m e n t  was k a s i c a l l g  f o r  u s e  w i t h  a d u l t s .  Many s u b j e c t s  i n  

P h a s e  3 d i d  n o t  know t h e  m e a n i n q  o f  terms e m ~ l o y e d  i n  t h e  PCMS, 

I n t e r p r e t a t i o z  was g i v e n  w i t b o u t  d i r e c t i o n  but t h e  impact  of 

l a n q u a q e  d i f f i c u l t y  on  t h e  test r e s p o n d e n t  was unknown. I n  t h e  

p r e s e n t  s t u d y ,  t h e  POMS was a d m i n i s t e r e d  d u r i n g  small q r c u p  

s e s s i o n s  s o  t h a t  more p e r s o n a l  a s s i s t a n c e  w i t h  v o c a b u l a r y  was 

a v a i l a b l e .  N o n e t h e l e s s ,  v i r t u a l l y  a l l  s u b j e c t s  a p p e a r e d  t o  

c c m ~ i e t e  t h e  sca le  h o n e s t l y ,  F u t u r e  u s e  with y o u n q e r  ( t h a n  15 

y e a r  o l d )  s u b j e c t s  m i g h t  h a v e  i n c l u d e d  c a r e f u l  c o n s i d e r c t t i o n  o f  

e x p e c t e d  r e a d i n q  l e v e l s .  I n  a d d i t i o n ,  f u t u r e  r e s e a r c h  m i q h t  h a v e  

a d d r e s s e d  the n e e d  f o r  a l l  s i x  s u b s c a l e s .  

P e r c e p t u a l - m c t c r  a b i i i t y  

The r e p o r , s e  s p e e d  m e d s u r e  e m p l o y e d  i n  :he p r e s e n t  s t u d y  

i n c l u d e d  t h e  c o ~ p o n e n t e  o f  d e c i s i o n  o r  r e a c t i o ~  time ( D T ) ,  

mo-vement time (MT) a n d  t o t a l  r e s p o n s e  time (TRT). When 

i n d i v i d u a l  q r o u p s  were c o n s i d e r e d ,  a s t a t i s t i c a l l y  s i q n i f i c a n t  



c o ~ r e l a t l i o n  ketweela DT a n d  h o c k e y  a b i l i t y  ( r = - 0 , 4 6 , p < . 0 5 )  was 

n o t e d  f c r  o n l y  Group 4. When d a t a  f r o n  a l l  p h a s e s  were c c m b i n e d  

o r  when P h a s e  2 a n d  3 d a t a  were c o m b i n e d ,  t h e  DT v e r s u s  E A T I N S  

r e l a t i o n s h i ~ s  were s t a t i s t i c a l l y  s i q n i f i c a r t  ( a l l  ~ h a s e s ,  

r=-0 .21 ,  p< .05 ;  P h a s e s  2  ar, 3 ,  r=-(2.43, p<.01)  i n  b o t h  

i n s t a n c e s .  TRT was a l s o  s t a t i s t i c a l l y  s i q n i f i c a n t l y  r e l a t e d  t o  

h o c k e y  a b i l i t y  (r=-0.34, p < . 0 1 )  when P h a s e  2 a n d  3 d a t a  %ere 

c o n s i d e r e d .  

The r e s u l t s  o f  t h e  r e q r e s s i o n  a n a l y s i s  r e v e a l e d  MT a s  a  

s t a t i s t i c a l l y  s i q n i f i c a n t  member of  t h e  " b e s t 1 '  s u b s e t  ( t = - 2 . 4 2 ,  

p<.05)  a n d  s u b s e t  B ( t = - 2 . 8 8 ,  p < . 0 1 )  i n  F h a s e  2. MT was n o t  a 

member o f  t h e  I 1 k e s t r t  s u b s e t  i n  P h a s e  3 d a t a  k u t  d i d  emerqe i n  

t h e  o t h e r  s u b s e t s  n o t e d  i n  T a b l e  1 4  (p .  1 8 4 )  ( s u b s e t  A ,  t = 2 , 4 5 ,  

p<.C5). The  a p F e a r a n c e  o f  MT, r a t h e r  t h a o  DT, i n  t h e  r e q r e r s i o n  

e q u a t i o n s  was l e s s  s u r p r i s i n q  when T a b l e s  5a a n d  5b  ( p p ,  153 E 

1 6 1 )  were e x a m i n e d .  DT t e n d e d  $0 l o a d  h i q h l y  o n  f a c t o r s  

c o n t a i n i n g  s e v e r a l  o t h e r  s t r o n g  c o n t r i b u t o r s ,  i n c l u d i n q  c t h e r  

c o r r e l a ' r e s  ( w e i q h t )  of  h o c k e y  a b i l i t y ,  w h e r e a s  MT bas t h e  

d c ~ i n a n t  v a r i a b l e  i n  a a o t h e r  f a c t o r .  Thus ,  MT a p p e a r e d  t o  a d d  

more  a s  a n  i ~ d e p e n d e n t  f a c t o r  when c o m b i n e d  w i t h  o t h e r  v a r i a b l e s  

t o  p r o d u c e  t h e  c b s e r v e d  r e g r e s s i o n  e q u a t i o n s  t h a n  d i d  Dr. 

Hence ,  i n  g e n e r a l ,  t h e  p r e s e r t  f i n d i n g s  s e e m e d  t o  s u p p o r t  

o t h e r  results ( D e s h a i e s  e t  a l . ,  1 9 7 8 ;  M a c G i l l i v a r y ,  1 9 6 5 )  wh ich  

s u q q e s t e d  t h a t  p e r c e p t u a l - m o t o r  v a r i a b l e s  were r e l a t e d  tc h o c k e y  

a k i l i t y .  A s  m e n t i o n e d  e a r l i e r ,  a l t h o u g h  M a c G i l l i v a r y  ( 1  365)  



t e r m e d  h i s  p r e d i c t o s ,  t l m o v e m e n ~  timeits i t  a c t u a l l y  i n v o l v e d  a 

s u b s t a n t i a l  s k i l l  c o m p c n e n t .  P e r h a ~ s  a s i m p l e r  t a s k ,  s u c h  a s  t h e  

o n e  e m p l o y e d  i n  t h e  p r e s e n t  s t u d y ,  w o u l d  h a v e  s e r v e d  a s  well. 

A l t h o u q h  i n c o n c l u = i v e ,  t h e  p r e s e n ?  r e s u l z s  seemed t o  

d i s p u t e  t h e  p o s i t i o r  t h a t  t h e r e  was a n  l f e s sec t i a l l y  z e r o n  

( H e n r y ,  1961) r e l a t i o n s h i p  b e t w e e n  movement time a n d  d e c i s i c r i  

t i m e .  When d a t a  f r o m  a l l  p h a s e s  were c o m b i n e d ,  a s t a t i s t i c a l l y  

s i q n i f i c a n t  c o r r e l a t i o n  ( r = O .  2 1, p < , 0 5 )  was f o u n d  L e t w e e n  DT and 

MT. S u c h  was n o t  t h e  c a s e ,  h o w e v e r ,  wher-. P h a s e  2 a r ~ d  3 c c m b i n e d  

d a t a  were e x a m i n e d ,  C o n s i d e r i n g  i n d i v i d u a l  q r o u p  d a t a ,  

s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  b e t w e e n  DT a n d  MT were 

n o t e d  i n  G r o u p  2 ( r = 0 . 4 8 ,  p<.05)  a n d  i n  G r o u p  4  ( r = 0 . 4 9 ,  p < , 0 1 )  

b u t  n o t  i n  t h e  c t h e r  q r o u p s .  

The  p r e s e n t  d a t a  a p p e a r e d  t o  s u p p o r t  o n l y  p a r t i a l l y  t h e  

f i n d i n q  of F u l t o n  ard Hukbard  (1975)  t h a t  r e a c t i o n  a n d  movemen' 

t i m e s  c i e c r e a s e d  f r o m  a q e s  n i n e  t o  17. A s  T a b l e  2b (p.  1 4 2 )  

i n d i c a t e d ,  t h e  y o u n q e s t  b o y s  ( G r o a p  5) were s t a t i s t i c a l l y  

s i q z i f i c a n t l y  slower t h a n  a l l  t h e  o t h e r  q r o u p s ,  e v e n  Group  4 ,  

w i t h  r e s p e c t  t o  DT ( t t s  f r o m  2,8 to 8 . 3 ,  a l i  p t s < , O l ) ;  h o w e v e r ,  

n o  t r e n d s  were a p p a r e n x  i n  movement time s c o r e s .  ( A  c o n c e r n  w i t h  

c c m ~ a r i n q  P h a s e  1 d a t a  w i t h  t h c s e  o f  t h e  o t h e r  q r o u p s  was c h a t  

o n l y  f i v e  t e s t  t r i a i s  kere u s e d  i n  P h a s e  1  a s  o p p o s e d  t o  20 

t r i a l s  i n  P h a s e s  2 a n d  3. A s  r e p o r t e d  b y  Haywood a n d  T e e ~ l e  

(1.976), a miaimum o f  e i q h t  t r i a i s  I 1 w i i 3 .  y i e l d  a s c o r e  

r e p ~ e s e n t a t i v e  cf p e r f o r m a n c e  o v e r  35 t r i a l s t t  (p .  856) , E s w e v e r ,  



t h e  Tatter au'hors d i d  a l l o w  t h a t  t h e  first two o f  t h e  e i q h t  

t r i a l s  s e r v e d  a s  p r a c t i c e  t r i a l s .  T h e r e f o r e ,  a l t h o u q h  P h a s e  1 

s u k j e c t s  f e l l  c c l y  s i i q h i l y  s h o r t  o f  t h i s  f i g u r e  w i t h  t w c  

p r a c t i c e  and  f i v e  t e s t  t r i a l s ,  t h e z e  s c o r e s  m i q h t  b e  s u s ~ e c t  

b e c a u s e  o f  t h e  r e l a t i v e l y  few t r i a l s ,  ) 

I n  p r a c t i c e ,  t h e  r e s p o n s e  s p e e d  m e a s u r e  employed  i n  t h e  

p r e s e n t  s t u d y  a ~ p e a r e d  t o  b e  r e l a t i v e l y  e a s y  t o  a d m i n i s t e r  a n d  

e n j c y e d  b y  t h e  s u b j e c t s ,  S u b j e c t s  seemed  t o  be w e l l - m o t i v a t e d  

a n d  some ~ e r c e i v e d  t h e  m e a s u r e  a s  a c o n t e s t  o f  q u i c k n e s s .  T h e  

p o r t a b i l i t y  of  t h e  a p p a r a t u s  c o n t r i b u t e d  t o  t h e  a t t r a c t i v e n e s s  

o f  t h e  m e a s u r e .  I n  s h o r t ,  t h e  r e s p o n s e  s ~ e e d  measure o f f e r e d  

p r o m i s e  a s  a p r e d i c t o r  cf h o c k e y  a b i l t y ,  The emerqer ice  o f  e i t h e r  

movement time o r  d e c i s i o n  time a s  p r e d i c ~ o r s  m i q h t  h a v e  b e e n  

d e t e r m i n e d ,  however ,  b y  t h e  c o m p l e x  o f  o t h e r  measures e m ~ l o y e d .  

R a C i a c  s c a l e  

A 3  d i s c u s s e d  e a r l i e r ,  t h e  employment  o f  a d i f f e r e n t  

c r i t e r i o n  m e a s u r e  i n  P h a s e  1 a s  o p p o s e d  t o  t h e  o t h e r  p h a s e s  

b r o u g h t  i n t o  q u e s t i o n  c o m p a r i s o n s  a c r o s s  a l l  p h a s e s .  T h e  s h i f t  

t o  t h e  s i m p l e r  c r i t e r i o n  m e a s u r e  u s e d  i n  P h a s e s  2 a n d  3 was 

t k o u q h t  n e c e s s a r y  t o  e a s u r e  t h e  c c o p e r a t i o n  o f  b u s y  i n s t r u c t o r s  

i n  t h e s e  t e s t i n g  s i t u a t i o n s ,  T h e  s i m p l e r  m e a s u r e  a p p e a r e d  t o  

c f f e r  n o  ~ r c b l e m s  f o r  t h e  r a t e r  w h e r e a s  t h e  P h a s e  1 m e a s u r e ,  

p r o p o s e d  ky Deshaies e t  a i ,  ( 1 3 7 8 ) ,  was c o n s i d e r a b l y  more  

t i m e - c o n s u m i n q  and i n c l u d e d  c a t e q o r i e s  ( " p e n e t r a t i o n  i n  



o f f e n s i v e  z o n e s t )  w h i s h  m i q h t  have  been a n c l e a r  to t h e  r a t e r .  

I n t e r - r a t e r  r e l i a b i l i t i e s  t e n d e d  t o  b e  h i q h e r  i n  P h a s e s  2 a n d  3 

t h a n  i n  P h a s e  1 (see T a b l e  6 a ,  p.  1 6 7 )  h u t  f u t u r e  i n v e s t i q a ~ i o n s  

w e r e  n e e d e d  t o  d e t e r m i n e  t h e  r e l a t i v e  r e l i a b i l i t i e s  of t h e  t w o  

c r i t e r i c n  m e a s u r e s ,  T h e  l o w  i n t e r - r a t e r  r e l i a b i l i t y  i n  Group  3 

(r=0.39) u n d o u k ~ e d l y  r e f l e c t e d  t h e  f a i l u r e  o f  t h e  h e a d  c o a c h  t o  

c o m ~ l e t e  t h e  c r i t e r i o n  m e a s u r e .  T h u s ,  t h e  r e l i a b i l i t y  f i q u r e  

r e p o r t e d  h a d  t o  be  b a s e d  o n  a v a i l a b l e  p a i r s  o f  r a t i n q s  (N=14) 

g i v e n  by r a t e r s  who w e r e  n o t  a l l  a s  f a m i l i a r  w i t h  t h e  t e a m  a s  

t h e  h e a d  c c a c h  was, 

A n o t h e r  d i f f e r e n c e  r e q a r d i n q  t h e  c r i t e r i o n  m e a s u r e  

c o n c e r n e d  t h e  time o f  i t s  u s e  r e l a t i v e  t o  t h e  c o m p l e t i o n  o f  t h e  

o t h e r  m e a s u r e s .  I n  , P h a s e  1 ,  - ,he  c r i t e r i c n  m e a s u r e  h a s  

d i s t r i b u t e d  some m o n t h s  a f t e r  t h e  o t h e r  m e a s u r e s  s o  t h a t  r a t e r s  

w o u l d  h a v e  become  f a m i l i a r  w i t h  t h e  p l a y e r s .  T h i s  d e s i q n  was 

t h a t  u s e d  b y  D e s h a i e s  e t  a l .  (1978)  a n d  was a i m e d  a t  a s s e s s i n q  

t h e  p r e d i c t i v e  v a l i d i t y  o f  t h e  m e a s u r e s  o n  wh ich  t h e  p l a y e r s  

were t e s t e d .  S i n c e  p l a y e r s  i n  P h a s e  2 a n d  3 were t o q e t h e r  f c r  

~ n l y  a  week ,  t h e  c r i t e r i c a  m e a s u r e  was c o m p l e t e d  n e a r  t h e  e n d  o f  

t h e  week ( c o n c u r r e n t  v a l i d i t y )  , T h u s ,  t h e  j u d q m e n t s  made  a f t e r  

m o n t h s  o f  w c r k i n q  w i t h  p i a y e r s  m i q h t  h a v e  b e e n  c o n s i d e r a k l y  

d i f f e r e n t  z h a n  t h o s e  made a f t e r  a few d a y s ,  r e g a r d l e s s  o f  

d i f f e r e n c e s  i n  t h e  c r i t e r i o n  m e a s u r e s .  M e a s u r e s  m i q h t  a i s o  h a v e  

been d i f f e r e ~ t  w h e ~  g i v e n  i n  a team s e t t i n g  w h e r e  wi r in inq  w a s  

u n d o u b t e d l y  i m p o r t a n t  ( P h a s e  1)  t h a n  i n  l e a r n i n q  o r  t e m p o r a r y  



s e t t i n q s  ( P h a s e s  2 and 3 1 ,  

A l t h o u q h  P h a s e  2 mean r a t i n g s  were h i g h e r  t h a n  t h o s e  i n  

P h a s e  3 ,  c n l y  t h e  d i f f e r e n c e s  b e t w e e n  t h e  mean o f  Group 5 a n d  

t h e  means c f  G r c u p s  2, 3 and  4 were s t a t i s t i c a l l y  s i g n i f i c a n t  

( t l s  f rom 3.1 t c  4,0, p t s  < . 0 1 ) .  T h u s ,  r a c i n g s  a p p e a r e d  t o  b e  

r e l a t i v e  r a t h e r  t h a n  g i v e n  i n  c o m p a r i s o n  t o  some a b s o l u t e  

s t a n d a r d .  (In s ~ a r c h i n g  f o r  a  s t a n d a r d  o f  c o m p a r i s c n  o n  t h e  

p e e r - r a t i n q  s c a l e ,  c n e  13  year o l d  s a i d ,  "We'd a l l  b e  z e r o ' s  i f  

we compared o u r s e l v e s  t c  Guy L a F l e u r l l . )  The r e s e a r c h e r s  d i d  n o t  

d i r e c t  r a t e r s  a s  t o  t h e  s t a n d a r d s  t h e y  were t o  employ.  

The s i m p l e r  c r i t e r i o a  m e a s u r e  was a l s o  a m e n a b l e  t o  c s e  a 

p e e r - r a t i n g  s c a l e  w i t h  s u b j e c t s ,  T a b l e  6k p r e s e n t e d  t h e  

c c r r e l a t i o n s  b e t w e e n  i n s t r u c t o r s 1  r a t i n g s  a n d  t h o s e  of t h e  

p l a y e r s .  It was p a r t i c u l a r l y  i n t e r e s t i n g  t o  n o t e  c o r r e l a t i o n s  o f  

0.52 a n d  0 .90  w i t h  z e g a r d  t o  G r o u p s  4 a n d  5, r e s p e c t i v e l y .  These 

f i q u r e s  i m p l i e d  t h a t  p l a y e r s t  r a t i n g s  o f  hockey  a k i l i t y ,  e v e n  

f rc l r  b o y s  a s  young a s  10 t o  13 y e a r s ,  were c o n s i s t e n t  w i t h  t h o s e  

o f  t h e i r  i n s t r u c t o r s .  T h i s  was n o t  t o  d e n y  i n t e r - r a t e r  

v a r i a b i l i t y  b u t  t o  s t a t e  t h a t  mean r a t i n q s  p r o d u c e d  s u c h  

c a n f i s t e ~ c y  when s a m p l e f  o f  t h e  p r e s e n t  s i z e s  were u s e d .  

The a s s e s s m e n t  of t h e  r a t i n q  scales  u s e d  i n  t h e  p r e s e n t  

s t u d y  would h a v e  b e e n  less  d i f f i c u l t  w i t h o u t  t h e  p r o b l e m s  

d i s c u s s e d  a b o v e .  A l i h o u q h  t h e  s i m p l e r  c r i t e r i o n  m e a s u r e  seemed 

p r o m i s i n q  a s  a r e l a t i v e l y  q u i c k  means  o f  o b t a i n i n g  h o c k e y  

a b i l i t y  r a t i n g s ,  f u r t h e r  s t u d y  was n e e d e d  t o  e v a l u a t e  t h e  



m e a s u r e t s  r e l i a b i l i t y .  

O t h e r  v a r i a b l e s  

D e s c r i p t i v e  m e a s u r e s ,  s u c h  a s  aqe, e x p e r i e n c e ,  w e i q h t ,  

h e i q h t  a n d  f c r e a r m  g i r t h ,  d i d  nct a p p e a r  c o n s i s t e n t l y  a s  

s t a t i s t i c a l l y  s i q n i f i c a n t  co r r e l a t e s  o f  h o c k e y  a b i l i t y  when 

i n d i v i d u a l  q r o u p  d a t a  were c o n s i d e r e d  r o r  when d a t a  wece 

c c r n k i n e d  acrcss  a i l  p h a s e s .  When P h a s e  2 a n d  3 d a t a  were 

c o m b i n e d ,  h o w e v e r ,  s t a t i s t i c a l l y  s i q n i f i c a n t  c o r r e l a t i o n s  were 

n o t e d  b e t w e e n  h o c k e y  a k i l i t y  a n d  e a c h  o f  a g e  ( r = 0 . 4 1 ,  pC.0 I ) ,  

e x p e r i e n c e  ( r = 0 . 4 1 ,  p < . 0 1 ) ,  w e i q h t  (r= 0 . 3 6 ,  p<,O I ) ,  h e i q h t  

( r=C.36 ,  p< .01 )  a n d  f o r e a r m  g i r t h  ( r = 0 . 3 4 ,  p < . 0 1 ) .  E x p e r i e n c e ,  

w e i q h t  a n d  f c r e a r m  g i r t h  were a l l  s t a t i s t i c a l l y  s i q n i f i c a n t  ( t r s  

frcm 2.10 t o  5.83; p l s  < . 0 5 )  v a r i a b l e s  i n  s u b s e t  B o f  P h a s e  2 

p r e d i c t o r s ,  w h e r e a s  a g e  a n d  e x p e r i e n c e  were s t a t i s t i c a l l y  

s i g n i f i c a n t  ( t = 2 . 4 3 ,  2 .18;  p<.  05) c o n t r i b u t o r s  t o  t h e  H b e s t f l  

s u b s e t  i n  P h a s e  3. 

I t  a ~ p e a r e d ,  t h e n ,  t h a t  s i z e  ( w e i q h t )  a n d  power  o r  r e l a t i v e  

m u s c u l a r i t y  ( a s  r e p r e s e n t e d  b y  f o r e a r m  g i r t h )  were more 

i m p o r t a n t  p r e d i c t o r s  of h o c k e y  a b i l i t y  i n  P h a s e  2 ,  when e l i t e  

p l a y e r s  frcm a small  a g e  r a n g e  were t e s t e d ,  a r d  a q e  was 

r e l a t i v e l y  mcre  i m p c r t a n t  i n  P h a s e  3 when y o u n g e r  p l a y e r s  w i t h  

d i v e r s e  s k i l l  l e v e l s  a n d  less  h o m o q e n e i t y  o f  a q e  were 

r e g r e s e n t e d .  T h e  e f fec t s  o f  a q e  i n  o l d e r  p i a y e z s  who w e r e  l e s s  

s e l e c t  was a t o p i c  o f  s t u d y  f o r  s u b s e q u e n t  i n v e s t i q a t i o n s ,  



U t i l i t y  of &_he B a t t e r i e s  ~2 P r e d i c t o ~ _ s  - 
P r e d i c t i o n  o f  h o c k e y  a b i l i t y  r a t i n g s  showed  most p r o m i s e  

i n  F h a s e  2. C f  t h e  s u b s e t s  o r  b a t t e r i e s  cf p r e d i c ~ o r s  s h c w e d  i n  

T a b l e  1 0 ,  s c k s e t  B was c h o s e n  for i l i u s t r a t i o n ,  T h i s  b a t t e r y  was 

c o m p o s e d  o f  14 v a r i a d e s  w h i c h  were d e r i v e d  f r o m  n i n e  m e a s u r e s ,  

a l l  o f  w h i c h  c c u l d  h a v e  b e e n  a d m i n i s ? e r e d  o f  • ’ - i c e .  The  

p a p e r - a n d - ~ e n c i l  m e a s u r e s ,  i n c l u d i n q  t h e  Hockey A t t i t u d e  S c a l e ,  

t h e  S p o r t s  S c a l e ,  t h e  EOMS, a n d  t h e  e x p e r i e n c e  m e a s u r e ,  c o u l d  

h a v e  b e e n  a d m i n i s t e r e d  i x  a q r o u p  s e t t i n q  i n  10 t o  15 m i o u t e s ,  

a s s u m i n g  a  r e a d i n q  l e v e l  s imi la r  t o  t h e  P h a s e  2 s u k j e c t s  t e s t e d  

i r !  t h e  p r e s e n t  s t u d y .  T h i s  e s t i m a t i o n  i n c l u d e d  a l l  POMS a n d  

S p c r t s  S c a l e  s u b s c a l e s ;  time w 0 ~ 2 . d  ke  r e d u c e d ,  o f  c o u r s e ,  by  

u s i c q  s e l e c t e d  FOMS s u b s c a l e s  b u t  t h i s  would  h a v e  n e c e s s i t a t e d  

some  a l t e r a t i o i l ~  t o  t h e  c o p y r i q h t e d  v e r s i o n  (McNair e t  a l , ,  

1 9 7 1 ) .  I f  t h e  a q g r e s s i o n  s c a l e  was t o  b e  s e l f - r e p o r t e d ,  i t  c o u l d  

h a v e  k e e n  a d d e d  t o  t h e  a k o v e  c o m b i n a t i o n  cf m e a s u r e s  w i t h  l i t r l e  

a • ’ • ’  e c t  o x  a d r c i n i s t r a t i o n  time. 

T h e  r e m a i n i n g  m e a s u r e s  were t o  be a d m i n i s t e r e d  

i n d i v i d u a l l y ,  a l t h o u q h  s ~ a l l  q r o u p s  c o u l d  h a v e  b e e n  u t i l i z e d  a s  

i n  t h e  p r e s e n t  s t u d y .  As d i s c u s s e d  i n  C h a p t e r  3, t h e  W i n q a t e  

A n a e r o b i c  l e s t  (1977)  r e q u i r e d  a b o u t  1 2  m i n u t e s  p e r  s u b j e c t ;  

b o t h  i n d i c e s  (PCWER a n d  CAP) were d e r i v e d  f rom t h e  same t e s t .  

The  r e s p o n s e  s p e e d  m e a s u r e  c o u l d  b e  c o m p i e t e d  i n  a b o u t  f i v e  

m i n c t e s  b y  e a c h  s u b j e c t .  B o t h  the wingate  T e s t a n d  t h e  z e s p o n s e  
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s p e e d  test  r e q u i s e d  e q u i p m e n t  wh ich  was p o r t a b l e ,  B r e l a t i v e l y  

p r i v a t e  t e s t i n q  s i t e  was  preferred so t h a t  e q u i p m e n t ,  e s ~ e c i a l l y  

b i c y c l e  e r q o m e t e r s ,  c o u l d  h a v e  r e m a i n e d  i n  o n e  p l a c e  t h r c u q h o u t  

t h e  t e s t i n q  ~ e r i o d .  

To s a v e  time, t h e  p a p e r - a n d - p e n c i l  m e a s u r e s  c o u l d  h a v e  b e e n  

c c m ~ l e t e d  khile small q r o u p s  o f  s u b j e c t s  a w a i t e d  i e s t i n q  on Chc 

W i n q a t e  t e s t  or  r e s p o n s e  s p e e d  m e a s u r e .  F c r e a r m  q i r t h  a n d  w e i q h t  

c c u l d  h e  o b t a i n e d  d u r i n g  small  q r o u p  s e t t i n g s .  Thus, i f  a l l  

m e a s u r e s  were a d m i n i s t e r e d  i n  t w o  s e s s i o n s  which  c e n t e r e d  a r o u n d  

t h e  c o m p l e t i o n  cf e i t h e r  t h e  W i n q a t e  t e s t  o r  r e s p o n s e  s p e e d  

m e a s u r e ,  t h e  1 4  v a r i a k l e  k a t t e r y  of t e s t s  ( S u b s e t  E) c o u l d  be  

c c m ~ l e t e d  i n  t w c  15 m i n u t e  s e s s i o n s  p e r  s u b j e c t .  T i m e s  c c u l d  

h a v e  v a r i e d ,  o f  c o u r s e ,  d e p e n d i n q  o n  a v a i l a b i l i t y  of e q u i p m e n t  

a n d  a s s i s z a  n c e .  

S c o r i n g  o f  t h e  p a ~ e r - a n d - p e n c i l  m e a s u r e s  was 

s t r a i g h t f o r w a r d ;  a s c o r i n g  k e y  was a v a i l a b l e  f o r  t h e  POMS, EOWER 

a n d  CAP were d e t e r m i n e d  by  f o l l o w i n q  i n s t r u c t i o n s  q i v e n  k y  t h e  

t e s t  d e s i q n e r s  ( W i n g a t e  A n a e r o b i c  Tes t ,  1977) . 
I n  s h o r t ,  t h e  k a t t e r y  d i s c u s s e d  ( s u b s e t  B ,  P h a s e  2 )  

o f f  e r r e d  a  m a n a q e a b l e  ~ r o t o c o i  f o r  e s t i m a t i n g  h o c k e y  a b i l i t y ,  

F u r t h e r  s t u d y  was n e e d e d  t o  d e t e r m i n e  t h e  r e l i a b i l i t y  of t h e  

m e a s u r e s  e m p l o y e d  i z  t h e  p r e s e n t  s t u d y  a n d  t h e  q e n e r a l i z a b i l i t y  

o f  the p r e s e n t  f i n d i n g s  t o  o t h e r  s a m p l e s .  However ,  i f  t h e  

b a . t t e r i e s  f o u n d  i n  t h e  F r e s e r . t  s t u d y  were t o  h a v e  q a i n e d  s u ~ p o r t  

f r o m  a d d i t i o n a l  i a v e s t i q a t i o n s ,  a n o t h e r  me thod  f o r  e s t i m a t i n q  



h o c k e y  a b i l i t y  c o u l d  h a v e  been  f a r w a r d e d ,  T h u s ,  whe re  s e l e c t i o n  

of p l a y e r s  c o u l d  not b e  b a s e d  on s u b j e c t i v e  r a t i n q s  o r  w h e r e  

s u c h  z a t i n g s  m i q h t  h a v c  keen a u q m e n t e d  b y  o t h e r  e v i d e n c e ,  s u c h  a 

k a t t e r y  o f  t e s t s  wou ld  have b e e n  v a l u a b l e ,  I n  a d d i t i o c ,  s p e c i f i c  

items i n  t h e  b a t t e r y  (POWER) m i q h t  h a v e  been a m e n a b l e  t o  c h a n q e .  

Thus, t r z i n i n g  c o u l d  h a v e  attempted t o  m a x i m i z e  s c o r e s  o r  

v a r i a b l e s  t h a t  h a d  c o n s i s t e n t l y  e m e r g e d  a s  p r e d i c t o r s  o f  h o c k e y  

a b i l i t y .  



VI. Summary a n d  C o n c l u s i o n s  

T h e  r r e s e n t  s t u d y  i n v e s z i q a t ~ d  b a t t e r i e s  o f  m e a s u r e s  a s  

p r e d i c t c r s  o f  ice  h o c k e y  a b i l i t y ,  The  m e a s u r e s  e m p l o y e d  w e r e  

d i v e r s e  b u t  f o c u s e d  on  f o u r  m a j o r  d o m a i n s :  a n a e r o b i c  systems, 

s g e c i f i c  s k i l l s ,  p s y c h o l o q i c a l  v a r i a b l e s  a n d  p e r c e p t u a l - m o t o r  

a b i l i t y .  ? h e  c r i t e r i o n  m e a s u r e ,  h o c k e y  a b i l i t y ,  was d e t e r m i n e d  

by t h e  r a t i n q s  cf  c o a c h e s  c r  i n s t r u c t o r s .  

The s u b j e c t s  t e s t e d  c o m p r i s e d  t h r e e  c a t e q o r i e s  o f  m a l e  

h o c k e y  p l a y e r s ,  d i f f e r e n t i a t e d  b y  a g e  a n d  l e v e l  o f  p l a y .  The  

s t u d y  was d e s c r i b e d  a s  t h r e e  p h a s e s  t o  a c c o m m o d a t e  t h e  t h r e e  

c a t e q o r i e s  o f  p l a y e r s ,  i . e , ,  P h a s e  1 ( J u n i o r s ,  N=24) , P h a s e  2  

( M i d q e t s ,  N=48) a n d  P h a s e  3 ( n i n e  t o  13  y e a r  o l d s  a t t e z d i n q  

summer h o c k e y  s c h o o l ,  N=60). M e a s u r e s  from which  17 v a r i a b l e s  

w e r e  d e r i v e d  w e r e  a d m i a i s t e r e d  t o  P h a s e  1 s u b j e c t s ;  a n  

a d d i t i o n a l  1 2  v a r i a b l e s  were i n c l u d e d  i n  P h a s e s  2 a n d  3 ,  A l l  

m e a s u r e s  were a d m i n i s t e r e d  o n - s i t e ;  o n l y  o n e  m e a s u r e  was 

a d m i n i s t e r e d  o n  t h e  i c e .  

The  d a t a  were a n a l y z e d  t o  p r o v i d e  u n i v a r i a t e  s t a t i s t i c s  a n d  

c o r r e l a t i o n  matrices f o r  a l l  p h a s e s  c o m b i n e d ,  . f o r  P h a s e  2 a n d  3 

c o m k i n e d ,  f o x  e a c h  ~ h a s e  a n d  f o r  e a c h  q r o u p  w i t h i n  a p h a s e  

( t h e r e  were t w o  q r o u p s  i n  e a c h  o f  P h a s e s  2 artd 3 ) .  R e q r e s s i o n  

a n a l y z i s ,  u s i r q  p r o q r a m  EMDP9R ( D i x o n ,  1 5 7 7 ) ,  was c o n d u c t e d  on 

d a t a  i n  i n d i v i d u a l  a n d  c o m b i n e d  p h a s e s  t o  e x a m i n e  a n y  o v e r a l l  o r  



s p e c i f i c  trends, T h i s  Ffoqram p r o v i d e d  t h e  " b e s t f t  a c d  o t b r r  

s u b s e t s  of p r e d i c t o r s  s o  t h a t  v a r i o u s  s u k s e t s  o r  b a t t e r i e s  o f  

tests c o u l d  Cave  b e e n  s e l e c t e d  b a s e d  o n  c t h e r  c o n s i d e r a t i o n s  

( e x p e n s e ,  time r e q u i r e d )  b e s i d e s  t h e i r  p r e d i c t i v e  power .  

S i q n i f i c a n t  b a t t e r i e s  of p r e d i c + o r s  were f o u n d  i n  P h a s e s  2 

a n d  3 .  The s e l e c t e d  s u b s e t  i n  P h a s e  2 h a d  a m u l t i p l e  c o r x e l a t i o n  

o f  0, 5 1  ( R ~ = O .  83)  w i t h  x a t i n g s  o f  h o c k e y  p l a y i n q  a b i l i t y  

(Pj4,2g =3.45,p<.001). Ihs t r b e s t l f  s u b s e t  i n  P h a s e  3 had  a 

m u l t i p l e  c c r r e l a t i o n  o f  0 .68 (B==o. 46)  w i r h  h o c k e y  a b i l i t y  

r a t  i n  qs (F5,50 =8.38,p<,001) . 
D i s c u s s i o n s  o f  t h e  f i n d i n g s  i n c l u d e d  a c o n c e r n  f o r  s a m p l e  

s p e c i f i c i t y ,  t h e  r e l a t i o n  o f  t h e  f i n d i n g s  t o  t h e  s t a t e d  

h y p o t h e s e s ,  t h e  p e r f o r m a n c e  o f  i n d i v i d u a l  m e a s u r e s  a n d  t h e  

u t i i i t y  o f  a b a t t e r y  o f  t e s t s  o n - s i t e .  F u z t h e r  r e s ~ a r c h  was 

n e e d e d  t o  d e t e r m i n e  t h e  v a l i d i t y  o f  t h e  p r e s e n i  f i n d i a q s  i n  

o t h e r  s a m p l e s .  Some o f  t h e  m e a s u r e s  e m p l o y e d  showed p r o m i s e  a s  

p r e d i c t o r s  cf h c c k e y  a h i l i t y  i n  $ h e  b a t t e r i e s  w h i c h  e m e r q e d  a n d  

o t h e r s  d i d  n o t ,  T h e  u t i l i t y  o f  a s e l e c t e d  P h a s e  2 b a t t e r y  was 

d i s c u s s e d  i n  terms o f  t h e  time r e q u i r e d  f o r  i t s  a d m i n i s t r a t i o n  

o n - s i t e .  It was p r o p o s e d  t h a t  s c o r e s  o n  t h e  14 v a r i a b l e s  i n  t h i s  

k a t t e r y  c o u l d  k a v e  b e e n  c b t a i n e d  i n  t w o  15 m i n u t e  t es t  s e s s i o n s  

p e r  s u b j e c t .  S u c h  a b a t t e r y  c o u l d  h a v e  b e e n  e m p l o y e d  t o  a u q m e n t  

o t h e r  i n f o r m a t i c n ,  s u c h  a s  o b s e r v e r s t  o p i n i o n n ,  i n  s e l e c t i n q  

p l a y e r s  f o r  t e a m s  o r  b y  i t se i f  when n o  c t h e r  i n f o r m a t i o n  was 

a v a i i a b l e .  I f  p a r t i c u l a r  items i n  a b a t t e r y  were a m e n a b l e  t c  

2 22 
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Appendix B - Letters and C ~ n s e n t  Forms 



U.B.C. HOCKEY SCHOOL STUDY 

4148 R ipp le  Road, 
West Vancouver, B.C., 
June 16, 1980. 

Dear Parent, 

Your c h i l d  w i l l  be a t t end ing  t h e  U.B.C. Hockey School t h i s  sumner 

i n  Vancouver, B.C. My long- t ime i n t e r e s t  i n  hockey has r e s u l t e d  i n  my 

s tudy ing performance i n  hockey as t he  sub jec t  f o r  my M.Sc. t hes i s  a t  

Simon Fraser  Un ivers i ty .  I have approached t h e  people runn ing the  U.B.C. 

Hockey School i n  connect ion w i t h  my study. I b e l i e v e  t h a t  i t  i s  impor tant  

t h a t  we study hockey more thorough ly  i n  o rde r  t h a t  we understand and, 

t he re fo re ,  improve the  q u a l i t y  o f  t h e  game i n  No r th  America. 

I would l i k e  t o  t e s t  some of the  s tudents  who w i l l  be a t t end ing  the 

U.B.C. Hockey School t o  t r y  t o  determine which t e s t s  b e s t  p r e d i c t  perform- 

ance on the  i ce .  The t e s t s  are  as s imple  and b r i e f  as I could  make them. 

They i n c l u d e  t e s t s  of a t t i t u d e s ,  f e e l i n g s ,  r e a c t i o n  t ime, ska t i ng  speed 

and f i t n e s s .  A l l  the  t e s t s  have been admin is tered before and w i l l  be 

g iven t h i s  summer under my superv is ion .  Al though I b e l i e v e  the students 

w i l l  en joy  t ak ing  the tes t s ,  they a r e  f r e e  t o  s top  p a r t i c i p a t i n g  a t  any 

t ime i f  f o r  any reason they d o n ' t  want t o  cont inue. 

The Hockey School has agreed, i n  p r i n c i p l e ,  t o  my study. I w i l l  

n o t  i n t e r f e r e  w i t h  any o f  t he  a c t i v i t i e s  planned f o r  you r  c h i l d :  a l l  

my t e s t s  w i l l  be conducted i n  " f r ee "  t ime  (e.g., between the morning 

p r a c t i c e  and lunch) and w i l l  n o t  r e q u i r e  very  much t ime f o r  any c h i l d  

du r i ng  any day. I n d i v i d u a l  t e s t  r e s u l t s  w i l l  be  c o n f i d e n t i a l  and on l y  

seen by t he  researchers; I would be happy t o  d iscuss the  t e s t s  o r  t he  

t e s t  r e s u l t s  w i t h  you o r  you r  c h i l d .  I p l a n  t o  send a  summary o f  my 

f i n d i n g s  t o  a l l  p a r t i c i p a n t s .  

Your permission t o  i n v o l v e  you r  c h i l d  i n  my study would be most 

appreciated. You may i n d i c a t e  you r  permission by s i gn ing  the  a t tached 

consent form and by sending t h e  fo rm w i t h  you r  c h i l d  t o  t h e  Hockey 

School. You may c a l l  me a t  731-1131 (ext.281) o r  926-9668 i f  you w i s h  

t o  d iscuss t h i s  f u r t he r .  

Thank you f o r  you r  coopera t ion  . 

Sincere ly ,  

Robert  Stevens, 
Gradudte Student, 
K i  nes i  01 ogy Dept. , 
Slmon Fraser Un i ve rs i t y .  



PARENTAL CONSENT FORM - U.B.C. HOCKEY SCHOOL 

I understand t h a t  Robert  Stevens, a graduate s tudent  i n  K ines io logy  

a t  Simon Fraser  U n i v e r s i t y ,  w i l l  be conduct ing some t e s t s  as p a r t  o f  

h i s  s tudy  a t  t h e  U.B.C. Hockey School t h i s  summer. This  i s  t o  g r a n t  

permiss ion f o r  my c h i l d ,  , t o  take  

p a r t  i n  t h i s  study, w i t h  t h e  understanding t h a t  he can s top  h i s  

p a r t i c i p a t i o n  a t  any t ime. 

Signed: 

( ParentIGuardi  an) 

Date: 



STUDENT CONSENT FORM - U . B . C .  HOCKEY SCHOOL 

Mr. Bob Stevens has t o l d  me about  h i s  s tudy  on hockey and about  

t h e  t e s t s  t h a t  he wants t o  use. I understand about  the tests and would 

l i ke  t o  t a k e  p a r t  i n  t h e  s tudy.  I a l s o  understand t h a t  I may s t o p  

t a k i n g  p a r t  i n  t h e  t e s t s  a t  any time. 

Signed: 

Date: 



504 Eas t  15 th .  S t r e e t ,  

North Vancouver, B.C. ,  

February 19, 1980. 

Dear 

I am doing a s tudy  on hockey a s  my t h e s i s  p r o j e c t  a t  Simon F r a s e r  

Un ive r s i t y  h e r e  i n  Vancouver and would g r e a t l y  a p p r e c i a t e  your  he lp .  My 

p r o j e c t  i nvo lves  two th ings :  (1) conducting a number of  tests on a hockey 

team, and ( 2 )  having coaches r a t e  t hese  p l a y e r s  l a t e r  i n  t h e  season  on 

s k i l l s  l i k e  s k a t i n g ,  pas s ing ,  and defens ive  s k i l l s .  I have done t h e  f i r s t  

p a r t  of t h e  p r o j e c t  a s  t h e  New Westminster Bruins were kind enough t o  le t  

me t e s t  t h e i r  p l a y e r s  a t  t h e  beginning of t h e  season. Now I a m  approaching 

coaches l i k e  y o u r s e l f  who have seen  t h e  Bruins p lay  a number of t imes t h i s  

season and a sk ing  whether  you can h e l p  me out .  

B a s i c a l l y ,  h e r e ' s  what i t  w i l l  involve  i f  you can s p a r e  t h e  t ime t o  

h e l p  me. I w i l l  g i v e  you a l i s t  of p l a y e r s  t h a t  I t e s t e d  a t  t h e  beginning 

of t h e  y e a r  and a s k  you t o  f i l l  ou t  both of t h e  a t t a c h e d  s h e e t s  f o r  each 

p layer .  The l i s t  w i l l  i nc lude  only  about  14 p l aye r s  a s  t h e  Bruins '  r o s t e r  

has  changed q u i t e  a b i t  s i n c e  t h e  s t a r t  o f  t h e  year .  I would s t i l l  l i k e  

r a t i n g s  on former Bruins who a r e  now p lay ing  f o r  o t h e r  WHL teams b u t  were 

wi th  New Westminster when I d i d  my t e s t i n g .  

I f  you can h e l p  me wi th  my p r o j e c t ,  p l ea se  drop t h e  enc losed  ca rd  i n  

t h e  m a i l  o r  cal l  m e  c o l l e c t  a t  (604) 980-2986. I ' l l  then  send you enough 

forms and e x p l a i n  t h e  c a t e g o r i e s  on t h e  a t t ached  s h e e t s  i n  more d e t a i l ,  i f  

" necessary.  Perhaps ,  i f  you wish,  you could c a l l  me t h e  next  t ime you ' re  i n  

town and .we could g e t  t oge the r  then.  I do a p p r e c i a t e  any a s s i s t a n c e  you can 

g ive  me a s  t h e  coaches '  r a t i n g s  a r e  c r u c i a l  t o  my study.  My aim i s  t o  be  

a b l e  t o  p r e d i c t  more a c c u r a t e l y  those  p l a y e r s  who a r e  l i k e l y  t o  be t h e  b e s t  

performers  a t  some .time i n  t h e  fu tu re .  

Thanks f o r  your  t ime - hope t o  h e a r  from you soon. 

S ince re ly ,  



Appendix  B - Instruments 



. . 

Student 's Name: 

STUDENT HOCKEY FORM - U.B.C. HOCKEY SCHOOL 

Please answer these quest ions about you r  background i n  hockey. 

1. How o l d  are  you ? yea rs  

2. How long  have you been p lay ing  hockey? yea rs  

3. How long  have you been p lay ing  i n  an organized league? years 

4. About how many t imes d i d  you p lay  l a s t  year?  (Put a  check mark ( Iv;T) i n  
one o f  t he  boxes below.) 

0 I played about 0  t o  5 t imes l a s t  year.  

a I played about 6 t o  10 t imes l a s t  year. 

0 I played about 11 t o  20 times l a s t  year.  

a I played about 21 t o  30 times l a s t  year. 

a I played over 30 t imes l a s t  year.  

5. About how many times d i d  you p r a c t i c e  l a s t  year?  (Put a  check mark (a) 
i n  one o f  t he  boxes below.) 

I p r a c t i c e d  about 0  t o  5 t imes l a s t  year.  

I p r a c t i c e d  about 6 t o  10 times l a s t  year. 

I p r a c t i c e d  about 11 t o  20 times l a s t  year.  

I p r a c t i c e d  about 21 t o  30 times l a s t  year.  

0 I p r a c t i c e d  over 30 t imes l a s t  year.  

6. Give y o u r s e l f  a  r a t i n g  as a  hockey p laye r  by us ing  numbers from 0 t o  20. 
A low number means t h a t  you d o n ' t  t h i n k  you a re  very good y e t  whereas 
a  h i g h  number means t h a t  you t h i n k  you a r e  a  good p layer .  The h ighe r  
t he  number, the  b e t t e r  t h e  p layer .  

Your r a t i n g  o f  y o u r s e l f  

7 .  What p o s i t i o n  do you u s u a l l y  p l a y  i n  hockey? 



Student 's Name: 

Z U D E N T  HOCKEY FORM - .JUNIOR OLYMPIC PROGRAM 

Please answer these questions about your background in hockey. 

1. W hen were you born? month - day - year - 
2. How long have you been playing hockey? . years  

3. How long have you been playing in an organized league? years  

4. About how many times did you play l a s t  year? (Put a check mark ( 6 i n  
one of the boxes below.) . . 

0 I played about 0 t o  20times l a s t  year. 

a 1 played about 21to 30 times l a s t  year. 

a I played about 31 t o  40 times l a s t  year. 

0 I played about 41 t o  50 times l a s t  year. 

a I played over 50 times l a s t  year. 

5. About h a  many times did you pract ice l a s t  year? (Put a check mark ( d) 
in  one of the boxes below.) 

I practiced about 0 t o  20 times l a s t  year. 

n 1 practiced about 21 t o  30 times l a s t  year. 

a I practiced about 31 t o  40 times l a s t  year. 

I practiced about 41 t o  50 times l a s t  year. 

I practiced over 50 times l a s t  year. 

6. Give yourself  a ra t ing  as a hockey player by using numbers from 0 t o  20. 
A low number means t h a t  you don't  think you a r e  very good y e t  whereas 
a high number means t h a t  you think you a re  a good player. The higher 
the number, the b e t t e r  the player. 

Your rat ing of yourself 

7. What posi t ion do you usually play i n  hockey? 



1. Sports Scales 

Instructions: Answer all the questions below by checking "yes" or "no". If the question 
is not applicable to your sport answer "no". If you feel the best answer is "sometimes" 
then check the "yes". Do not miss any questions. 

During the last month' while participating (training or competmg) In: 

- Hot did you ever feel? 

Listless or tired? 

Determined to come in first? 

Thrilled? 

Like helping someone else to improve? 

Full of energy? 

Moody for no real reason? 

Like winning is very important to you? 

Like part of, or very friendly towards, the group (partner, 
team or club)? 

Impulsive? 

Irritated that someone did better than you? 

Happier than you have ever been? 

Guilty for not doing better? 

Powerful? 

Very nervous? 

Pleased because someone else did well? 

That you were performing your best yet? 

Like crying? 

Like telling someone off? 

More interested in your sport than in anything else? 

Annoyed because you didn't win? 

Like doing something to help the team or group? 

That if anyone got in your way, you could let them have it 
(push them, hit them)? 

You had accomplished something (a skill) new to you? 

Like others were getting more than they deserved (more than 
their fair share of attention and reward)? 

Like congratulatlng someone because they had done well? 



Name : - 

HOCKEY ATTITUDE SCALE 

Please answer the  items below by put t ing a check ( d, i n  the box t h a t  

best expresses how often you feel  t h a t  way. 
.................................................. 

1. When I t h i n k  t h a t  I ' v e  played r e a l l y  well ,  I t r y  not to l e t  the coach 
and the other  players know how pleased I am with myself. 

n Always a Frequently fl Some times  ever 
2 .  I feel  t h a t  j u s t  being se lected t o  play on my team i s  a s u f f i c i e n t  

honour t o  make playing hockey worthwhile fo r  me. 

0 A1 ways a Frequently u ~ o m e t i m e s  Never 

3.  ki'hen I'm t ra in ing  o r  p rac t ic ing ,  .I'may of ten seem grouchy. 

) Always C ]  Frequently D s o m e t i  mes I  ever 
4. To be honest, I don ' t  r e a l l y  l i k e  t ra in ing  o r  practicing hard. 

Always a Frequently 17 sometimes  ever 
5. I l i k e  to  prepare f o r  a game by being by myself. 

a Always 0 Frequently n some t imes   ever , 

6. I 1 ike t o  s e t  a goal o r  object ive  f o r  myself before every game. 

Always 0 Frequently Some times Never 

7. I ' d  ra ther  p rac t ice  o r  t r a i n  w i t h  somebody e l s e  than by myself. 

[7 Always Frequent1 y Dsometimes [7  ever 

8. I t r y  t o  ge t  more information on a l l  aspects of hockey ( f o r  example, 
trainin,g,  shooting, skat ing,  mental preparation).  

a Always Frequently D Sometimes Never 

9. Before a game, I f ee l  I ' v e  gone through the  necessary preparation. 

. Always fl Frequently D Sometimes n Never 

10. Nothing r e a l l y  bothers me when I'm preparing o r  warming u p  f o r  a game. 

Always Frequently [f sometimes Never 
2 3 3  



AGGRESSION SCALE - COACH ' S RATINGS -- 

Instructions: Give a rating from 1 t o  5 f o r  each player l i s t e d  

below. For example, i f  a player i s  always able t o  respcnd 

aggressively in an aggressive s i tua t ion ,  then p u t  a - 5 beside 

his name. If  you feel tha t  he i s  rarely able t o  respond 

aggressively, p u t  a Lbes ide  his  name. 

Rating Description 

When faced with an asqressive s i tuat ion,  t h i s  
player i s  always able-to respond in an aggressive 
manner without become intimidated. 

When faced with an aggressive s i tua t ion ,  t h i s  
player i s  almost always able t o  respond in an 
aggressive manner without becoming intimidated. 

When faced with an aggressive s i tua t ion ,  t h i s  
player i s  usually able t o  respond in an aggressive 
manner without becoming intimidated. 

When faced with an aggressive s i tua t ion ,  t h i s  . 

player i s  occasionally able t o  respond in an 
aggressive manner without becoming intimidated. 

When faced with an aggressive s i tua t ion ,  t h i s  
player i s  rarely able t o  respond in an aggressive 
manner without becoming intimidated. 

Pl ayer Ratinq Pl ayer Rating 



Student ' s  Name: 

STUDENT HOCKEY FORM - U.B.C.  HOCKEY SCHOOL 

Introduction: Most s tudents  come t o  the  hockey school t o  have fun 

and t o  learn  more about playing hockey. Some of you have played 

hockey f o r  a few years  while o thers  a r e  j u s t  s t a r t i n g .  I suppose 

everyone needs p rac t i ce  t o  ge t  be t t e r .  For t h i s  study,  we would 

l i k e  t o  ge t  some idea as t o  how good a hockey player  you a r e  now. 

I t  wi 11 be in t e res t ing  t o  see  how much you have improved i n  a yea r  

o r  two. 

We would l i k e  you t o  do two things on t h i s  form t o  help us compare 

a l l  t h e  players we have t e s t ed :  (1) t e l l  us what you think of the 

hockey a b i l i t y  of the o ther  beys who have been a t  camp t h i s  week, 

and; ( 2 )  t e l l  us how you l i k e  t o  play hockey. 

(1) Give each player below a number from 0 t o  20 t o  t e l l  us how good 

a player you think he i s .  A low number means t h a t  you don ' t  
think t h a t  player i s  very good y e t  whereas a high number means 

t h a t  you think he i s  a good player now. You can give more 

than one player the  same number r a t ing  o r  give everyone a 

d i f f e ren t  number r a t ing .  

P laye r ' s  Name Your Rating Player ' s  Name Your Rating 



- 2 -  

(STUDENT HOCKEY FORM - con t '  d) 

(2) How often do you play hockey aggressively (hustling, fighting 

hard for the puck, e tc . )?  (Check one of the boxes below.) 

I always play aggressively. 

0 I almost always play aggressively. 

I usually play aggressively. 

0 I occasionally play aggressively. 

I rarely play aggressively. 

How t a l l  are you? 



XNDI\IXDUAL SKILL EVALUATION CI-V\RT (Phase 1) 

Playert  s &me : NO.: 

Ins t ruc t ions :  Rate player  on each s k i l l  l i s t e d ,  judging t h e  technical  
aspects  and overa l l  e f f i c iency  within  t h e  following four  categor ies  : 
Excellent (3),  Good (2), Average ( I ) ,  Poor (0). 

Coach's s ignature:  

S k i l l s  

Skating: 
Forward 

S t a r t s  
Backward 

Lef t  
Stops 

Right - 
Left  

Precis ion 

Speed 

Shots : 

Precis ion 

Speed 

Checking: 

Body 

S t i ck  

1 

Rating 

Poor (0) Excellent (35 Good (2) Average (1) 



TACTICAL SKILL EVALUATXON ClWT (Phase 1) 

Player's Kame: No.: 

Ins t ruc t ions :  Rate player 's  a b i l i t y  t o  be In the  pos i t ion  required du- 
r i n g  each of the game phases iden t i f i ed  below. Your judgement should 
r e f l e c t  t h e  extent t o  which the  player conforms t o  the  requirements of 
t h e  t a c t i c a l  system u t i l i z e d .  Place player i n  one of the  following four  
categories:  Excellent (3) ,  Good (2), Average (I) ,  Poor (0). 

Game phases I Rating 

Off ens ive  : 

Out of t h e  zone 

Central  zone 

Penetration i n  
offensive zone 

Attack within 
of fens ive zone 

Dcfensive: 

Checking i n  
offensive zone 

Backchecking 

Blue l i n e  defense 

Checking i n  
defensive zone 

Coach's s ignature:  

1 
Excellent (3) Good (2) 1 ~ v e r a ~ e  (1) Poor (0) 

i 

I 



Rater's Name: 

RATINGS OF HOCKEY ~BILITY (Phases 2 and 3) 

Instructions: For each player listed below, please provide a rating of 
overall hockey playing ability. You may consider such factors as skating, 
stickhandling, passing, shooting, checking, and positional play in your 

11 rating. Use a scale from 0 to 20, where 0 means Very poor" and 20 means 
I I Very good" hockey playing ability. 

Player's Name Rat n g  



Appendix C - Data Collection Forms 



DATA RECORDING FORM : 

Weight 

Wingate Anaerobic Test 

Ergometer 
setting(Kp) - 

No. of Revolutions at 
Sl015~2030 - 

Power Output (Kpm/min/kg) 
30 sec. 5 sec. -- 



DATA RECORDING FORM: Skating Speed Test 

Subject - 
Time (sec. ) 

Trial 1 'Trial 2 -- Mean Time(sec.) 



DATA RECORDING FORM: Perceptual-motor task (Individual times) 

Subject's Name: 

Decision Movement Total Response 
Time Time Time 

Trial. No. (.01 sec) (.01 set) (.01 sec) 

1 

20 

Mean Times 





Appendix D - Raw Data 
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