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ABSTRACT

A COMPARISON OF TRADITIONAL INSTRUCTION, MENTAL 

PRACTICE, AND COMBINED PHYSICAL-MENTAL 

PRACTICE UPON THE LEARNING OF 

SELECTED MOTOR SKILLS

by  R o b e r t  C . LaLance, J r .

The p u rp o se  o f  t h i s  s tu d y  was t o  compare t h e  e f f e c t s  

o f  t r a d i t i o n a l  i n s t r u c t i o n ,  m en ta l  p r a c t i c e ,  and combined 

p h y s i c a l - m e n t a l  p r a c t i c e  upon th e  l e a r n i n g  o f  th e  power and 

l o b  s e r v i c e s  i n  h a n d b a l l .  P a r t i c u l a r  em p hasis  was g iv e n  

m e n ta l  p r a c t i c e .

The s u b j e c t s  were s i x t y  male s t u d e n t s  e n r o l l e d  a t  

M iddle T en n e sse e  S t a t e  U n i v e r s i t y .  Of t h e s e ,  f o r t y - s i x  

s u b j e c t s  w ere  d i s t r i b u t e d  among t h r e e  h a n d b a l l  c l a s s e s  

o f f e r e d  by  th e  U n i v e r s i t y  p h y s i c a l  e d u c a t io n  d e p a r tm e n t .

The r e m a in in g  f o u r t e e n  s u b j e c t s  co m p rise d  a  c o n t r o l  g rou p  

and  were c h o sen  from  among male s t u d e n t s  n o t  e n r o l l e d  i n  

p h y s i c a l  e d u c a t io n  a c t i v i t y  c o u r s e s .  S u b j e c t s  i n  a l l  g ro u p s  

w ere  g iv e n  a  m o d if ie d  v e r s i o n  o f  a  h a n d b a l l  s e r v i c e  t e s t  

d e v e lo p e d  by P e n n in g to n  an d  o t h e r s .  I n  a d d i t i o n ,  t h e  Iowa 

B race  T e s t  o f  Motor E d u c a b i l i t y  was a d m i n i s t e r e d  t o  each  

s u b j e c t .



R o b e r t  C. LaLance, J r .

Each  o f  t h e  t h r e e  h a n d b a l l  c l a s s e s  was a s s i g n e d  one 

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

s k i l l s .  The c o n t r o l  g rou p  d id  n o t  p a r t i c i p a t e  i n  any 

p h y s i c a l  e d u c a t io n  a c t i v i t y  d u r in g  t h e  e x p e r im e n ta l  p e r i o d .  

At t h e  c o n c lu s io n  o f  th e  f i v e  and o n e - h a l f  week e x p e r im e n ta l  

p e r i o d ,  a l l  s u b j e c t s  were a g a i n  t e s t e d  on h a n d b a l l  s e r v i c e  

s k i l l  a s  d e te rm in e d  by  th e  m o d if ie d  P e n n in g to n  t e s t .

The power an d  lo b  s e r v i c e  s c o r e s  were a n a ly z e d  by a 

G roups by P r e / P o s t  a n a l y s i s  o f  v a r i a n c e  w i th  r e p e a t e d  

m ea su re s  on th e  p r e / p o s t  f a c t o r .  In  a d d i t i o n ,  t h e  Iowa- 

B race  s c o r e s  were c o r r e l a t e d  w i th  t h e  p r e -  t o  p o s t - t e s t  

d i f f e r e n c e  s c o r e s  o f  th e  P e n n in g to n  t e s t  by means o f  a 

P e a rs o n  P roduct-M om ent c o r r e l a t i o n  a n a l y s i s .

M ajor f i n d i n g s  o f  t h i s  s tu d y  w ere  a s  f o l lo w t

(1 )  There w ere  no s i g n i f i c a n t  e f f e c t s  o f  th e  

i n s t r u c t i o n a l  m ethods on t h e  power s e r v i c e .

(2 )  The T r a d i t i o n a l  i n s t r u c t i o n a l  m ethod was 

s i g n i f i c a n t l y  s u p e r i o r  to  t h e  C o n t r o l  and  M enta l P r a c t i c e  

m ethods f o r  t e a c h i n g  th e  l o b  s e r v i c e .

(3 )  The Combined P h y s i c a l - M e n ta l  i n s t r u c t i o n a l  

method was s i g n i f i c a n t l y  s u p e r i o r  to  t h e  C o n t r o l  "method" 

f o r  t e a c h i n g  th e  lo b  s e r v i c e .

(4 )  T here  was no e v id e n c e  t o  s u p p o r t  t h e  a b i l i t y  o f  

t h e  Io w a-B race  T e s t  t o  p r e d i c t  im provem ent i n  e i t h e r  th e  

pow er o r  l o b  h a n d b a l l  s e r v i c e .
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C h a p te r  1

INTRODUCTION

P h y s i c a l  e d u c a t o r s ,  a t h l e t i c  c o a c h e s ,  p s y c h o l o g i s t s ,  

and  o t h e r s  c o n c e rn e d  w i th  t h e  t e a c h i n g  o f  m o to r  s k i l l s  and  

t h e  m a s te ry  o f  p h y s i c a l  p e r fo rm a n c e  o b j e c t i v e s  have lo n g  

l a b o r e d  o v e r  d e v e lo p in g  t e c h n iq u e s  and p r o c e d u r e s  w hich  w i l l  

b e n e f i c i a l l y  a f f e c t  b o th  t h e  r a t e  and  q u a l i t y  o f  l e a r n i n g  

m o to r  s k i l l s .  P h y s i c a l  e d u c a t o r s ,  i n  p a r t i c u l a r ,  have b e e n  

h a n d ic a p p e d  t o  a  c e r t a i n  e x t e n t  i n  t h i s  e n d ea v o r  due t o  t h e  

r e l a t i v e l y  l i m i t e d  amount o f  a v a i l a b l e  c l a s s  t im e .  I t  h a s  

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

make optimum u s e  o f  t h e  f a c i l i t i e s ,  eq u ip m en t,  and  t im e  

a v a i l a b l e  t o  them . I n  a d d i t i o n ,  su c h  f a c t o r s  a s  c l a s s  s i z e  

and  i n d i v i d u a l  d i f f e r e n c e s  among s t u d e n t s  m ust be  g iv e n  

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

In  t h e i r  e a r l y  a t t e m p t s  a t  m otor s k i l l  i n s t r u c t i o n ,  

p h y s i c a l  e d u c a to r s  p r i m a r i l y  u t i l i z e d  mass p r a c t i c e  

t e c h n i q u e s .  T h is  method o f  i n s t r u c t i o n  was u se d  b e c a u se  

t h e r e  were s im p ly  to o  many s t u d e n t s  w i th  to o  l i t t l e  

equ ip m en t and  s p a c e  to  do o t h e r w i s e .  A n o th e r  r e a s o n  f o r  th e  

p r e v a l e n c e  o f  mass p r a c t i c e  t e c h n iq u e s  was a  l a c k  o f  e v id e n c e

1



2

to  i n d i c a t e  t h e  n eed  f o r  d i f f e r e n t  m eth o d s . E v id en ce  s lo w ly  

d e v e lo p e d ,  how ever, w hich  i n d i c a t e d  a  need  f o r  r e c o g n i z i n g  

i n d i v i d u a l  d i f f e r e n c e s  and  m o t i v a t i o n a l  l e v e l s  among 

s t u d e n t s .  R e s u l t a n t  ch an g e s  i n  t e a c h i n g  m ethods accom panied  

t h i s  e v id e n c e j  how ever, p r a c t i c e  c o n t in u e d  to  be p h y s i c a l  i n  

n a t u r e .

As s c h o l a r l y  r e s e a r c h  and e x p e r im e n ta l  i n v e s t i g a t i o n

o f  m otor s k i l l  l e a r n i n g  c o n t in u e d ,  t h e  l i t e r a t u r e  b egan  to

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

a c q u i s i t i o n  o f  p h y s i c a l  s k i l l s .  The 1 9 3 0 's  and 19*+0's saw

t h e  d eve lop m en t o f  some o f  t h e  e a r l i e s t  t h e o r i e s  c o n c e rn in g

th e  v a lu e  o f  m e n ta l  p r a c t i c e  i n  l e a r n i n g  p h y s i c a l  s k i l l s .

S in c e  t h a t  t im e ,  many r e s e a r c h e r s  have i n v e s t i g a t e d  t h e

r e l a t i v e  v a lu e  o f  m e n ta l  p r a c t i c e  (MP) and i t s  e f f e c t  on
2

v a r i e d  ty p e s  o f  m o to r  l e a r n i n g .  T h is  i n v e s t i g a t i o n  has  l e d  

t o  t h e  g e n e r a l  c o n c lu s io n  t h a t  MP h as  d e f i n i t e  v a lu e  i n  th e  

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

R. S . S a c k e t t ,  "The I n f l u e n c e s  o f  Sym bolic  
R e h e a r s a l  Upon th e  R e te n t i o n  o f  a  Maze H a b i t , "  The J o u r n a l  
o f  G e n e ra l  P s y c h o lo g y . X (193*0* 376-395» H orace M. P e r r y ,  
"The R e l a t i v e  E f f i c i e n c y  o f  A c tu a l  and Im a g in a ry  P r a c t i c e  i n  
F iv e  S e l e c t e d  Motor T a s k s , "  A rc h iv e s  o f  P s y c h o lo g y . XXXIV 
(1939)* 5—7 5 1 and R oland  A. V a n d e l l ,  R o b e r t  A. D a v is ,  and 
H e rb e r t  A. C lu g s to n ,  "The F u n c t io n  o f  M ental P r a c t i c e  i n  th e  
A c q u i s i t i o n  o f  Motor S k i l l s , "  The J o u r n a l  o f  G e n e ra l  
P s y c h o lo g y . XXIX (O c to b e r ,  1 9 * 0 ) ,  2 * 0 -3 5 0 .

2
A lan  R ic h a rd s o n ,  "M en ta l  P r a c t i c e i  A Review and 

D i s c u s s io n — P a r t  I , "  The R e s e a rc h  Q u a r t e r l y . XXXVIII, No. 1 
(March, 1 9 6 7 ) ,  95-107*
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G iven th e  e v id e n c e  show ing  th e  v a lu e  o f  MP, i t  seems 

re m a rk a b le  t h a t  t e a c h e r s  have n o t  u sed  t h e  MP a p p ro a c h  a s  a 

p a r t i a l  s o l u t i o n  t o  t h e  p rob lem  o f  b e s t  u s e  o f  t im e .

T e a c h e rs  i n  c l a s s e s  w i th  p a r t i c u l a r l y  l a r g e  e n r o l lm e n t s  i n  

l i m i t e d - s i z e d  t e a c h in g  s t a t i o n s  c o u ld  p o s s i b l y  make v a l u a b l e  

u se  o f  c l a s s  t im e  by a l t e r n a t i n g  MP w i th  a c t u a l  p h y s i c a l  

p r a c t i c e  (PP) among v a r i o u s  g ro u p s  w i t h i n  t h e  c l a s s .  I t  

a l s o  seems r e a s o n a b l e  to  assum e t h a t  MP c o u ld  be p u t  t o  good 

u s e  on in c le m e n t  d a y s  when a c t i v i t i e s  n o rm a l ly  p r a c t i c e d  o u t  

o f  d o o rs  a r e  i m p r a c t i c a l  due t o  th e  w e a th e r  a n d /o r  l a c k  o f  

s u i t a b l e  in d o o r  s p a c e .

The f a c t o r  o f  s t u d e n t  m o t iv a t io n  m ust be c a r e f u l l y  

c o n s id e r e d  d u r in g  any  g o a l - o r i e n t e d  l e a r n i n g  p r o c e s s  s u c h  a s  

t h e  a c q u i s i t i o n  o f  a  c e r t a i n  m otor s k i l l .  The u t i l i z a t i o n  

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

m ethods c o u ld  w e l l  r a i s e  m o t i v a t i o n a l  p ro b lem s among t h e  

s t u d e n t s .  I f  h a n d le d  c a r e f u l l y ,  how ever, t h e s e  p rob lem s 

s h o u ld  be no more s e r i o u s  t h a n  t h o s e  n o r m a l ly  e n c o u n te re d  i n  

o t h e r  p r a c t i c e  s i t u a t i o n s .  R e g a r d le s s  o f  th e  p r a c t i c e  

m ethod, t h e  o b j e c t i v e s  must be c l e a r l y  i d e n t i f i e d  and u n d e r ­

s to o d  and t h e  a tm o sp h e re  o f  t h e  t e a c h i n g  s t a t i o n  must be  

c o n d u c iv e  t o  l e a r n i n g .  The t e a c h e r  who shows c o n c e rn  f o r  

t h e s e  f a c t o r s  w i l l  go a  lo n g  way to w ard  e l i m i n a t i n g  p ro b lem s 

t y p i c a l l y  a s s o c i a t e d  w i th  low  m o t i v a t i o n .
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In  l i g h t  o f  a l l  th e  e v id e n c e  and  p o s s i b l e  u s e s  

r e g a r d i n g  MP, i t  seems n o te w o r th y  to  r e p o r t  t h a t  l i t t l e  

c o n s i d e r a t i o n  h as  been  g iv e n  t o  MP by p r a c t i c i n g  p h y s i c a l  

e d u c a t o r s .  I t  a p p e a r s  t o  t h i s  w r i t e r  t h a t  MP in d e e d  m e r i t s  

a d d i t i o n a l  i n v e s t i g a t i o n  and s h o u ld  be  g iv e n  c a r e f u l  

c o n s i d e r a t i o n  a s  a p o t e n t i a l  t e a c h i n g  method i n  p h y s i c a l  

e d u c a t io n  a c t i v i t y  i n s t r u c t i o n .  T h is  s tu d y  was c o n c e rn e d  

w i th  f u r t h e r  a s s e s s i n g  t h e  v a lu e  o f  MP a s  a  t e a c h i n g  method 

f o r  m o to r s k i l l  l e a r n i n g .

STATEMENT OF THE PROBLEM

The p u rp o se  o f  t h i s  s tu d y  was t o  a s c e r t a i n  t h e  

r e l a t i v e  e f f e c t s  o f  f o u r  m ethods o f  i n s t r u c t i o n  upon th e  

l e a r n i n g  o f two v a r i a t i o n s  o f  a  s e l e c t e d  m otor s k i l l .  The 

f o u r  m ethods o f  i n s t r u c t i o n  w ere i  ( l )  t r a d i t i o n a l ,  ( 2 ) 

m e n ta l  p r a c t i c e ,  ( 3 ) com bined m e n t a l - p h y s i c a l  p r a c t i c e ,  and

(4 )  n o - p r a c t i c e .  The c r i t e r i o n  e s t a b l i s h e d  f o r  u se  i n  t h i s  

s tu d y  was th e  a b i l i t y  t o  e x e c u te  th e  l o b  and power h a n d b a l l  

s e r v i c e s  a s  m easured  by  a  v a r i a t i o n  o f  th e  t e s t  d e v e lo p e d  by 

P e n n in g to n ,  e t  a i r

■̂ G. Gary P e n n in g to n ,  James A. P .  Day, John N. 
D row atzky , and John  F . Hansan, MA Measure o f  H an d b a ll  
A b i l i t y , "  The R e se a rc h  Q u a r t e r l y . XXXVIII, No. 2 (May, 
1 9 6 7 ) .  247-253-



PURPOSE OF THE STUDY

A l l  p h y s i c a l  e d u c a t o r s ,  a s  w e l l  a s  every one  e l s e

i n t e r e s t e d  i n  human p e r fo rm a n c e ,  a r e  g e n e r a l l y  aw are  o f  t h e

n e c e s s i t y  o f  im p ro v in g  t e c h n iq u e s  by w h ich  m otor l e a r n i n g

o c c u r s .  The v e ry  p r o c e s s  o f  " e d u c a t io n  th ro u g h  th e  
k

p h y s i c a l "  h a s  b een  c h a r a c t e r i z e d ,  how ever, by to o  l i t t l e  

c o n c e rn  f o r  e x p e r im e n ta t io n  w i th  " n o n - p h y s ic a l "  t e c h n iq u e s  

d u r in g  th e  l e a r n i n g  p e r i o d .  A c o n c e p t  lo n g  a c c e p te d  by 

p h y s i c a l  e d u c a to r s  i s  th e  " u n i t y  o f  m an,"  o r  " o r g a n ic  u n i ty "  

t h e o r y .  T h is  t h e o r y  h o ld s  t h a t  t h e r e  i s  a  h i g h ly  

s o p h i s t i c a t e d  i n t e g r a t i o n  o f  t h e  human mind and  body . These 

two e n t i t i e s  can  n o t  f u n c t i o n  a s  m u tu a l ly  e x c lu s iv e  a g e n t s .* ’

I t  i s  s t r a n g e ,  t h e n ,  when c o n s i d e r i n g  t h e  h ig h  l e v e l  

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

e d u c a to r s  have  n o t  done more t o  in v o lv e  c o g n i t i v e  p r o c e s s e s  

when t e a c h i n g  m otor s k i l l s .  T h e o r e t i c a l l y ,  i t  seems t h e r e  

s h o u ld  be some s y s t e m a t i c  p ro c e d u r e  f o r  i n t e g r a t i n g  MP 

t e c h n iq u e s  w i th  PP t e c h n iq u e s  whereby t h e  end r e s u l t  would 

be so  f a v o r a b l e  t h a t  p h y s i c a l  e d u c a to r s  c o u ld  n o t  p o s s i b l y  

e x c lu d e  t h i s  "m ethod" from  t h e i r  t e a c h i n g  p a t t e r n s .

k
George W. Hartm ann, E d u c a t io n a l  P sy cho log y  (New 

Yorki A m erican Book Company, 19^1)» p« ^ 6 .

^ I b i d . ,  p .  6 2 .
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W hile i t  g o e s  w i th o u t  s a y in g  t h a t  one s tu d y  se ldom  

has a  p ro fo u n d  e f f e c t  on a body o f  know ledge , i t  was hoped 

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

c o n c e rn in g  t h e  u se  o f  MP i n  t h e  t e a c h i n g  o f  p h y s i c a l  

a c t i v i t i e s  and  p e rh a p s  u n c o v e r  so m e th in g  t h a t  would 

s t i m u l a t e  s u b s e q u e n t  i n v e s t i g a t i o n  o f  th e  s u b j e c t  by f u t u r e  

i n q u i r i e s .

LIMITATIONS OF THE STUDY

Any i n v e s t i g a t i o n  r e l y i n g  on s t a t i s t i c a l  a n a l y s e s  

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

by a  c e r t a i n  e le m e n t  o f c h a n c e .  I n  d e a l i n g  w i th  g ro u p s  

c o n s i s t i n g  o f  no more th a n  s i x t e e n  ( 1 6 ) s u b j e c t s  e a c h ,  t h e  

w r i t e r  ack now ledges  a c e r t a i n  l i m i t a t i o n  o f  th e  d e s ig n  b ased  

on t h e  r e l a t i v e l y  s m a l l  g ro u p  s i z e s  u t i l i z e d .

T here  w ere  in d eed  c e r t a i n  v a r i a b l e s  e x i s t i n g  t h a t  

c o u ld  have b i a s e d  t h e  r e s u l t s  o f  t h i s  s t u d y .  One such  

v a r i a b l e  was th e  m o t i v a t i o n a l  l e v e l s  o f  t h e  s u b j e c t s .  E very  

a t t e m p t  was made by th e  w r i t e r  to  m a in t a in  a h ig h  l e v e l  o f  

m o t iv a t io n  among t h e  s u b j e c t s  d u r in g  th e  c o u rs e  o f  th e  s tu d y .  

No a s s u r a n c e  c o u ld  be made, how ever, t h a t  g u a ra n te e d  th e  

e l i m i n a t i o n  o f  t h i s  p o t e n t i a l  l i m i t a t i o n .  A n o th e r  f a c t o r  

w hich  may have  had an  u n d e s i r a b l e  e f f e c t  on th e  c r i t e r i o n  

was t h e  amount o f  c a r r y o v e r  l e a r n i n g  a v a i l a b l e  from  p r e v io u s  

e x p e r i e n c e s .  The d e s ig n  o f  t h i s  s t u d y  p ro v id e d  f o r  t h e
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u t i l i z a t i o n  o f  g ro u p s  o f  s u b j e c t s  s u b s t a n t i a l l y  

p re d e te rm in e d  by r e g i s t r a t i o n  p a t t e r n s  a n d ,  t h e r e f o r e ,  

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

d i s c r e p a n c i e s  among g r o u p s .  M atch ing  s u b j e c t s ,  f o r  exam ple , 

o r  a p p ly in g  s i m i l a r  t e c h n iq u e s  f o r  e q u a t in g  g ro u p s  a t  t h e  

o n s e t  was n o t  f e a s i b l e  i n  t h i s  d e s i g n .  I t  i s  a ck n ow ledg ed , 

t h e r e f o r e ,  t h a t  i n t a n g i b l e  f a c t o r s  such  a s  t h o s e  m en tioned  

had a p o t e n t i a l  f o r  t a i n t i n g  th e  r e s u l t s  o f  t h i s  

i n v e s t i g a t i o n .

An even  g r e a t e r  l i m i t a t i o n ,  how ever, e x i s t e d  due t o  

th e  v e r y  n a t u r e  o f  MP. Of n e c e s s i t y ,  MP was c o n d u c te d  on an 

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

w hich  t h i s  i n v e s t i g a t o r  had l i t t l e  c o n t r o l .  The w r i t e r  had 

no means o f  b e in g  a s s u r e d  t h a t  t h e  MP s u b j e c t s  d id  in  f a c t  

engage  i n  MP. I t  would have  been  an  e asy  m a t t e r  f o r  a  

s u b j e c t  n o t  e n d e a re d  w i th  t h e  MP method t o  s im p ly  have s a t  

w i th  c lo s e d  e y e s  and th o u g h t  o f  a n y th in g  b u t  t h e  c r i t e r i o n .  

The w r i t e r  c o n s t a n t l y  s t r e s s e d  t h e  im p o r ta n c e  o f  i n t e n s i v e  

in v o lv e m e n t  and  c o n c e n t r a t i o n  by t h e  s u b j e c t s .

DEFINITIONS OF TERMS

T r a d i t i o n a l  I n s t r u c t i o n

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

i n s t r u c t i o n  c o n s i s t e d  of an  o r a l  d e s c r i p t i o n  o f  t h e  s k i l l ,  

su p p lem en ted  by v a r i o u s  v i s u a l  and  v e r b a l  a i d s  and fo l lo w e d
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by a p r a c t i c a l  d e m o n s t r a t io n  by t h e  i n s t r u c t o r .  The p r im a ry  

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

t h e  s k i l l s  by s t u d e n t s  p r a c t i c i n g  i n d i v i d u a l l y  o r  i n  sm a l l  

g r o u p s .

M enta l P r a c t i c e  (MP)

F o r  th e  p u rp o s e s  o f  t h i s  s t u d y ,  MP c o n s i s t e d  

e x c l u s i v e l y  o f  c o g n i t i v e  p r o c e s s e s  d e v o te d  to  u n d e r s t a n d in g  

and  l e a r n i n g  th e  m oto r s k i l l .  MP may be d e f i n e d  i n  v a r i o u s  

ways due t o  i t s  a b s t r a c t  n a t u r e .  The f o l lo w in g  exam ples o f  

i n s t r u c t i o n  a r e  o f f e r e d i  " c lo s e  y o u r  eyes  and s e e  y o u r s e l f  

p e r fo rm in g  th e  s k i l l i  u s e  y o u r  im a g in a t io n !  f e e l  y o u r s e l f  

p e r fo rm  t h e  s k i l l  w i th o u t  o v e r t l y  moving! r e h e a r s e  t h e  

s k i l l  m e n t a l l y . "  In  a d d i t i o n ,  MP in c lu d e d  a u d i o - v i s u a l  

t e c h n iq u e s ,  w r i t t e n  d r i l l s ,  and p rob lem  s o l v i n g  i n  s m a l l  

g r o u p s .

Combined M e n ta l - P h y s ic a l  
P r a c t i c e  (MP-PP)

F o r  th e  p u rp o s e s  o f  t h i s  s t u d y ,  MP-PP c o n s i s t e d  o f  a 

c o m b in a t io n  o f  t h e  m ethods employed i n  t r a d i t i o n a l  

i n s t r u c t i o n  and MP. Each p r a c t i c e  p e r io d  ( c l a s s  m e e tin g )  

c o n s i s t e d  o f  75 p e r  c e n t  ( t h i r t y  m in u te s )  o f  th e  t im e  d e v o te d  

to  PP and 25 p e r  c e n t  ( t e n  m in u te s )  t o  MP.
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S e rv in g  S k i l l

For t h e  p u rp o s e s  o f  t h i s  s t u d y ,  s e r v i n g  s k i l l  was 

d e f i n e d  a s  t h e  a b i l i t y  t o  s t r i k e  t h e  h a n d b a l l  w i th  t h e  hand 

i n  s u c h  a  way a s  t o  c a u s e  t h e  b a l l  t o  reb o u n d  o f f  t h e  f r o n t  

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

th e  c o u r t .  The l o b  s e r v e  and t h e  power s e r v e  were t h e  o n ly  

ty p e  s e r v i c e s  u t i l i z e d  i n  t h i s  s t u d y .

Motor E d u c a b i l i t y

For t h e  p u rp o se s  o f  t h i s  s t u d y ,  m otor e d u c a b i l i t y  

was d e f in e d  a s  t h e  i n h e r e n t  a p t i t u d e  (m otor and m e n ta l )  f o r  

l e a r n i n g  new s k i l l s  q u i c k l y  and e f f e c t i v e l y . ^

HYPOTHESES

For t h e  p u rp o se s  o f  t h i s  s tu d y ,  th e  f o l lo w in g  n u l l  

h y p o th e s e s  were t e s t e d i

HO^i T h e re  w i l l  be  no s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e s  among th e  f o u r  g ro u p s  b a sed  on th e  i n i t i a l  t e s t  

d a t a .

H02 « T h ere  w i l l  be  no 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 c r e a s e s  i n  mean s e r v i n g  s k i l l  p e rfo rm an c e  a s  a r e s u l t  o f  

th e  e x p e r im e n ta l  t r e a t m e n t s .

M. G lad y s  S c o t t  and  E s t e r  F re n c h ,  Measurement and 
E v a lu a t io n  i n  P h y s i c a l  E d u c a t io n  (Dubuque, Iowai Wm. C. 
Brown Company, I n c . ,  1 9 5 9 ) ,  p .  3 ^ 2 .
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HO^i T h ere  w i l l  be no s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e s  among e x p e r im e n ta l  m ethods f o r  i n c r e a s i n g  mean 

p e r fo rm a n c e s  o f  s e r v i n g  s k i l l .

HO^i T h ere  w i l l  be no 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 o s i t i v e  r e l a t i o n s h i p s  be tw een  m otor e d u c a b i l i t y  and  mean 

im provem ent i n  s e r v i n g  s k i l l .



C h a p te r  2

REVIEW OF THE LITERATURE

The p u rp o se  o f  t h i s  c h a p t e r  i s  t o  s u rv e y  th e  

l i t e r a t u r e  r e g a r d i n g  MP from  th e  t im e  o f  i t s  c o n c e p tu a l  

em ergence u n t i l  t h e  p r e s e n t .  T hat t h i s  r e v ie w  may be more 

m e a n in g fu l ,  t h e  c h a p t e r  has  been  o r g a n iz e d  i n t o  t h r e e  m a jo r  

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

o f  MP a s  a  method f o r  d e v e lo p in g  o r  im p ro v in g  " p h y s i c a l  

e d u c a t io n  ty p e "  s k i l l s ,  and a u t h o r i t a t i v e  s t a t e m e n t s  

c o n c e rn in g  t h e  v a lu e  o f  MP. The f o u n d a t io n s  and r e l a t e d  

s t u d i e s  s e c t i o n  has  been  f u r t h e r  d iv id e d  i n t o  t h r e e  su b ­

c a t e g o r i e s  w hich  se e m in g ly  r e p r e s e n t  t h e  m ajo r  a r e a s  o f  

t h r u s t  d u r in g  t h a t  d e v e lo p m e n ta l  e r a .

EARLY FOUNDATIONS AND RELATED STUDIES

A lth o u g h  t h e  c o n c e p t  o f  MP, p e r  s e , d id  n o t  emerge 

u n t i l  t h e  e a r l y  1 9 ^ 0 's ,  a  s i g n i f i c a n t  amount o f  r e s e a r c h  

r e l a t e d  t o  t h e  e a r l y  modern s t u d i e s  o c c u r r e d  be tw een  1890  

and 19^0 . A re v ie w  o f  t h e s e  i n i t i a l  s t u d i e s  i n d i c a t e s  t h a t  

m ost o f  th e  e x p e r i m e n t a t io n  and r e p o r t i n g  was done by 

p s y c h o l o g i s t s  and  o t h e r  b e h a v i o r a l  s c i e n t i s t s .  The p r im a ry

11
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a r e a s  o f  c o n c e rn  a s  r e v e a l e d  i n  th e  r e s e a r c h  w ere m en ta l  

im a g e ry ,  n e u ro m u s c u la r  a c t i o n  d u r in g  m e n ta l  a c t i v i t y ,  and  

t h e  e f f e c t s  o f  m e n ta l  p r o c e s s e s  on t h e  a c q u i s i t i o n  and 

a cc o m p lish m en t  o f  s e l e c t e d  f i n e - m o to r  s k i l l s .

M ental Im agery

A c co rd in g  t o  Shaw,^ a s tu d y  c o n d u c te d  by D r . Jo se p h
O

J a s t r o w  i n  1892 a c t u a l l y  marked th e  b e g in n in g  o f  s c i e n t i f i c  

i n t e r e s t  b e tw een  m u sc u la r  a c t i v i t y  and m e n ta l  p r o c e s s e s .  

J a s t r o w  u t i l i z e d  a p i e c e  o f  a p p a r a t u s  s i m i l a r  t o  a  O uija  

b o a rd  w hich m easu red  t h e  movement o f  t h e  s u b j e c t s *  h a n d s .

He fo und  t h a t  h i s  s u b j e c t s  i n v o l u n t a r i l y  moved t h e i r  hands 

i n  a  d i r e c t i o n  o r  f a s h i o n  w hich  was c l o s e l y  a s s o c i a t e d  w i th  

t h e  m e n ta l  p r o c e s s  o f  c o u n t in g  t h e  b e a t s  o f  a  metronome and  

o t h e r  s i m i l a r  s im p le  m e n ta l  t a s k s .  J a s t r o w  l a t e r  had th e  

s u b j e c t s  c o n c e n t r a t e  on a  n e a r b y  p ro m in e n t  landm ark  o r  h id e  

a n  o b j e c t  somewhere i n  th e  v i c i n i t y  and th e n  a sk e d  them to  

t h i n k  i n t e n t l y  a b o u t  t h e  landm ark  o r  o b j e c t  w i th o u t  lo o k in g  

a t  i t .  I t  was found  t h a t  th e  s u b j e c t s *  hands te n d e d  to  move 

i n  t h e  d i r e c t i o n  o f  t h e  o b j e c t  o f  t h e i r  t h o u g h t .

^ W ill iam  A. Shaw, "The R e l a t i o n  o f  M uscu lar A c t io n  
P o t e n t i a l s  t o  Im a g in a l  W eight L i f t i n g , " A rc h iv e s  o f  
P s y c h o lo g y . XXXV ( F e b r u a ry ,  1 9 ^ 0 ) ,  5 -4 8 .

g

Jo s e p h  J a s t r o w ,  "A S tu d y  o f  I n v o l u n ta r y  Movements," 
The Am erican J o u r n a l  o f  P s y c h o lo g y . IV ( A p r i l ,  1 8 92 ) ,  
3 9 8 -4 0 7 .
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I n  a n  e a r l y  s tu d y  to  i n v e s t i g a t e  t h e  b e h a v io r  o f  

m e n ta l  im ag es , S l a u g h te r ^  found  a  t r e n d  w hich  i n d i c a t e d i  

( 1 ) th e  f a c t o r s  w hich  k e ep  v i s u a l  images i n  c l e a r  

c o n s c io u s n e s s  a r e  t h e i r  own i n t e r n a l  o r g a n i z a t i o n  combined 

c l o s e l y  w i th  m otor e le m e n ts i  ( 2 ) t h a t  a u d i t o r y  im ages a p p e a r  

o n ly  i n  c o n n e c t io n  w i th  an  o r g a n iz e d  a s s o c i a t i v e  s i t u a t i o n ,  

i n  w hich  m oto r  e le m e n ts  u s u a l l y  p l a y  a p re d o m in a n t  p a r t i  and

( 3 ) t h a t  im ages from  o t h e r  s e n s e  d e p a r tm e n ts  a l s o  r e q u i r e  

s u c h  a  s i t u a t i o n  w hich  i s ,  i n  m ost c a s e s ,  a l l  t h a t  a p p e a r s  

so  t h a t  t h e  r e a l  e x i s t e n c e  o f  t h e s e  im ages i s  d o u b t f u l .

Meakin10 c o n d u c te d  a  s tu d y  e x p lo r i n g  t h e  n a t u r e  o f

memory im ages i n  e a r l y  1903* He f e l t  t h a t ,  i f  t h e  m e n ta l

im age was t o  be c o n t i n u o u s ,  a  c e r t a i n  d e g re e  o f  c o m p le x i ty

n e e d e d  t o  be in v o lv e d .  I n  o r d e r  f o r  an  image t o  o c cu r  a f t e r

p e r c e p t i o n  o f  an  o b j e c t ,  Meakin s u g g e s te d  t h a t  s p e c i f i c

c o n d i t i o n s  were n e c e s s a r y »

The te n d e n c y  o f  an  o b j e c t  t o  r e c u r  and p e r s i s t  i n  i d e a  
d e p en d s  . . . upon t h e  e x t e n t  o f  i t s  s u r f a c e ,  th e  
c o m p le x i ty  o f  i t s  fo rm , th e  d i v e r s i t y  o f  i t s  c o n t e n t s ,  
t h e  l e n g t h  and  r e c e n c y  o f  t h e  t im e  d u r in g  w hich  i t  
o c c u p ie s  t h e  a t t e n t i o n ,  th e  d e f i n i t e n e s s  o f  th e  
d i r e c t i o n  w h ich  i t  i m p a r t s  t o  th e  a t t e n t i o n  ( a s  i n  t h e  
c a s e  o f  a n g le s  and l i n e s ) ,  i t s  s t a t e  o f  m o tio n  o r  o f  
r e s t ,  and f i n a l l y ,  i t s  b r i g h t n e s s  and  i t s  c o l o r s . 11

W. S l a u g h t e r ,  "A P r e l im i n a r y  S tudy  o f  th e  
B e h a v io r  o f  M ental Im a g e s ,"  The Am erican J o u r n a l  o f  
P s y c h o lo g y . X I I I  ( O c to b e r ,  1 9 0 2 ) ,  5 2 6 -5 ^ 9 .

10F r e d e r i c k  M eakin, "M utual I n h i b i t i o n  o f  Memory 
I m a g e s ,"  The P s y c h o l o g i c a l  R eview , Monograph S u p p le m e n ts , IV 
( J a n u a r y , 1 9 0 3 ) .  2 3 5 -2 7 9 .

11Ibid., p. 2 7 5 .
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12The p u rp o se  o f  a s tu d y  c o n d u c te d  by P e rky  was to  

d e f i n e  and d e l i m i t  th e  c o n c e p t  o f  im a g in a t io n  s i m i l a r  to  

w hat has been  done t o  a  r e l a t e d  p s y c h o l o g ic a l  c o n c e p t ,  

memory. I n  h e r  summary, P e rky  h e ld  t h a t  t h e  memory im ages 

o f  s i g h t ,  so u n d , and s m e l l  i n v o lv e  g r o s s  movements o f  th e  

e y e s ,  l a r n y x ,  and n o s t r i l s ,  w h i le  th e  c o r r e s p o n d in g  

im a g in a t io n s  i n v o lv e  no su c h  movement. She c o n c lu d e d  t h a t  

t h e  m a t e r i a l s  o f  im a g in a t io n  a r e  c l o s e l y  a k in  t o  t h o s e  o f  

p e r c e p t i o n  and t h a t  im a g in a t io n  i s  more s t a b l e  and v i v i d  

th a n  memory, p ro b a b ly  due to  i t s  k i n a e s t h e t i c  s u p p o r t .

An e a r l y  book by Washburn on th e  s u b j e c t  o f  m en ta l

im ag ery  a p p e a re d  i n  1 9 1 6 .^  She s t a t e d  t h a t i

Whenever a  m otor pa thw ay i s  a t  th e  same t im e  e x c i t e d  by 
a s e n s o r y  pathw ay and p a r t i a l l y  i n h i b i t e d  by an  
a n t a g o n i s t i c  m otor e x c i t a t i o n ,  a  p r o c e s s  o c c u r s  i n  a l l  
s e n s o ry  pa thw ays c o n n e c te d  w i th  th e  m otor pa thw ay by 
low s y n a p t i c  r e s i s t a n c e s ,  i n c l u d i n g  th e  s e n s o r y  pathw ay 
t h a t  i s  e x c i t i n g  th e  m otor pathw ay i n  q u e s t i o n .  T h is  
p r o c e s s  i s  accom panied  by c o n s c io u s n e s s .  When i t  o c c u r s  
i n  a  s e n s o r y  pathw ay t h a t  h a s  no o u t s i d e  e x c i t a t i o n ,  i t  
g iv e s  r i s e  to  t h e  ty p e  o f  c o n s c io u s n e s s  t h a t  we c a l l  a 
c e n t r a l l y  e x c i t e d  s e n s a t i o n ,  o r  m en ta l  im age.

12 Cheves West P e rk y ,  "An E x p e r im e n ta l  S tu d y  o f  
I m a g i n a t i o n , "  The A m erican J o u r n a l  o f P sy c h o lo g y , XXI ( J u l y ,  
1 9 1 0 ) ,  **22-452.

l Ĵ M arg a re t  F lo y  W ashburn, Movement and M enta l 
Im agery  (B o s to n i  H o u g h to n -M if f l in  Co . ,  1916 ) .

1^ I b i d . , p .  3 0 .
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A s tu d y  by C l a r k 1-’ i n v e s t i g a t e d  th e  r e l a t i o n s h i p  

be tw een  v i s u a l  im agery  and a t t e n t i o n .  One o f  h e r  

c o n c l u s i o n s  was t h a t  c h a r a c t e r i s t i c  o c u l a r  movements, and 

p o s s i b l y  g e n e r a l  m otor a t t i t u d e s ,  seemed t o  be t r a n s f e r r e d  

from  v i s u a l  p e r c e p t i o n s  t o  v i s u a l  im a g e ry .  Thus, a n o th e r  

c l o s e  l i n k  was i d e n t i f i e d  b e tw een  m otor a c t i v i t y  and  m en ta l  

im a g e ry .

N eu ro m u scu la r  A c t io n  D u rin g  
M ental A c t i v i t y

A s i g n i f i c a n t  amount o f  r e s e a r c h  c o n c e r n in g

n e u ro m u s c u la r  a c t i o n  d u r in g  m en ta l  a c t i v i t i e s  was c o n d u c ted
16be tw een  1925-1932 by J a c o b s o n .  I n  a  s tu d y  t o  d e te rm in e

15̂H elen  C la r k ,  " V is u a l  Im agery  and A t t e n t i o n i  An 
A n a l y t i c a l  S tu d y ,"  The A m erican  J o u r n a l  o f  P s y c h o lo g y . XXVII 
(O c to b e r ,  191 6 ) , 4 61 -^92•

■^Edmund Ja c o b s o n ,  " P r o g r e s s iv e  R e l a x a t i o n , " The 
A m erican  J o u r n a l  o f  P sy c h o lo g y . XXXVI ( J a n u a r y ,  1925)# 7 3 - 8 7 J 
" E l e c t r i c a l  M easurem ents o f  N eurom uscu lar  S t a t e s  D uring  
M enta l A c t i v i t i e s .  ( I )  I m a g in a t io n  o f  Movement I n v o lv in g  
S k e l e t a l  M u sc le ,"  The A m erican J o u r n a l  o f  P h y s io lo g y . XCI 
( J a n u a r y ,  1930)* 5 ^ 7 - ^ 0 7 j " E l e c t r i c a l  M easurem ents o f 
N eu rom u scu la r  S t a t e s  D u rin g  M ental A c t i v i t i e s .  ( I I )  
I m a g in a t io n  and R e c o l l e c t i o n  o f  V a r io u s  M uscular A c t s , "  The 
A m erican  J o u r n a l  o f  P h y s io lo g y . XCIV ( J u l y ,  1930 ) ,  2 6 t 
" E l e c t r i c a l  M easurem ents o f  N eurom uscu la r  S t a t e s  D u rin g  
M ental A c t i v i t i e s .  ( I l l )  V i s u a l  Im a g in a t io n  and 
R e c o l l e c t i o n , "  The Am erican J o u r n a l  o f  P h y s io lo g y . XCV 
(December, 1 9 3 0 ) , 6 9 ^ -7 0 2 j ' 'E l e c t r i c a l  M easurem ents o f  
N eu ro m u scu la r  S t a t e s  D uring  M ental A c t i v i t i e s .  ( IV )
E v id e n ce  o f  C o n v a r ia t io n  o f  S p e c i f i c  M uscles C o n t r a c t i n g  
D u rin g  Im a g in a t io n !  (V) V a r i a t i o n  o f  S p e c i f i c  M uscles 
C o n t r a c t i n g  D urin g  I m a g in a t io n , "  The A m erican J o u r n a l  o f  
P h y s io lo g y , XCVI ( J a n u a r y ,  1931), 1 1 5 -1 2 1 i " E l e c t r i c a l
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w h e th e r  t h i n k i n g  may t a k e  p l a c e  w here t h e r e  i s  ex trem e  

m u sc u la r  r e l a x a t i o n ,  J a c o b s o n ^  found  t h a t ,  a s  r e l a x a t i o n  

p r o g r e s s e s ,  o c u l a r  and o t h e r  fo rm s o f  m o to r ,  o r  

k i n a e s t h e t i c ,  im agery  d im in i s h e d  u n t i l  such  t im e  t h a t  

" c o m p le te "  r e l a x a t i o n  o c c u r s  w hereby im agery  seems 

a l t o g e t h e r  a b s e n t .

I n  h i s  f i r s t  s t u d y  c o n c e rn in g  e l e c t r i c a l  m ea su re -
1 8m ents  d u r in g  m e n ta l  a c t i v i t i e s ,  J a c o b so n  m easu red  t h e  

a c t u a l  p o t e n t i a l  o f  th e  r i g h t  b i c e p s  b o th  f l e x i n g  t h e  arm 

and im a g in in g  o r  r e c o l l e c t i n g  a  s i m i l a r  movement. D uring  

a c t i o n  f l e x i o n ,  he found  t h a t  m e a su ra b le  e l e c t r i c a l  ch an g e s  

d id  o c c u r  i n  th e  n e u ro m u s c u la r  r e g i o n s  which were in v o lv e d  

i n  th e  p e r fo rm a n c e .  D u r in g  i m a g in a t io n  o f  t h e  same a c t i o n ,  

J a c o b s o n  found t h a t  e l e c t r i c a l  phenomena s im u l t a n e o u s ly  

o c c u r r e d  i n  th e  b ic e p s  r e g i o n  o f  th e  a rm . The a c t i o n

M easurem ents o f  N eurom uscu la r  S t a t e s  D u rin g  M ental 
A c t i v i t i e s .  (V I)  A N ote  on M ental A c t i v i t i e s  C o n cern in g  
t h e  Am putated L im b,"  The A m erican  J o u r n a l  o f  P h y s io lo g y . 
XCVI ( J a n u a r y ,  1931 ) ,  122-125» ‘‘E l e c t r i c a l  M easurem ents o f  
N eu ro m u scu la r  S t a t e s  D u r in g  M enta l A c t i v i t i e s .  (V I I )  
I m a g in a t io n ,  R e c o l l e c t i o n ,  and A b s t r a c t  T h in k in g  I n v o l v in g  
t h e  Speed M u s c u la tu re ,"  The A m erican  J o u r n a l  o f  P h y s io lo g y . 
XCVII ( A p r i l ,  1 9 3 1 ) .  2 0 0 -2 0 9 ;  and  '‘E l e c t r o p h y s i o l o g y  of 
M ental A c t i v i t i e s , "  The A m erican  J o u r n a l  o f  P s y c h o lo g y .
XLIV (O c to b e r ,  1932), 6 7 7-& 91*.

^ Ja c o b s o n ,  " P r o g r e s s i v e  R e l a x a t i o n , "  l o c .  c i t .
18 Ja c o b s o n ,  " ( I )  I m a g in a t io n  o f  Movement I n v o lv in g  

S k e l e t a l  M u sc le ,"  l o c .  c i t .
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p o t e n t i a l  a s s o c i a t e d  w i th  im ag ery  was p e r c e p t i b l y  d i f f e r e n t  

from  t h e  p s y c h o - g a lv a n ic  r e f l e x  due to  d i f f e r e n c e s  i n  o t h e r  

f a c t o r s .
I Q

C o n t in u in g  h i s  s t u d i e s  i n  1932, J a c o b s o n  

i n v e s t i g a t e d  phenomena o c c u r r i n g  i n  th e  o rg an ism  

s im u l t a n e o u s ly  w i th  and  i n d i s p e n s a b l e  t o  m e n ta l  a c t i v i t i e s .  

C o n c lu s io n s  a r r i v e d  a t  by t h e  a u t h o r  w ere i ( l )  p h y s io lo g y  

o f  m e n ta l  a c t i v i t y  i s  n o t  c o n f in e d  t o  c lo s e d  c i r c u i t s  o f  

t h e  b r a i n ,  b u t  t h a t  m u sc u la r  r e g i o n s  p a r t i c i p a t e ;  ( 2 ) 

s p e c i f i c a l l y ,  m u sc u la r  a c t i o n  o c c u r s  i n  t h e  m usc le  g ro u p s  

t h a t  a r e  n o r m a l ly  in v o lv e d  i n  s p e c i f i c  im ag ined  m otor a c t s ,  

su c h  a s  l i p  and  to n g u e  movement d u r in g  im ag in ed  sp e a k in g !  

and  ( 3 ) a s  r e l a x a t i o n  o c c u rs  i n  th e  m u sc le s  (body i n  

g e n e r a l ) ,  m e n ta l  im agery  d i m i n i s h e s .
20A re v ie w  o f  t h e  l i t e r a t u r e  by Freeman up u n t i l  1930 

on th e  r o l e  o f  m u sc u la r  t e n s i o n  i n  c o r t i c a l l y  i n t e g r a t e d  

b e h a v i o r  l e d  t o  t h e  o b s e r v a t i o n  t h a t  most r e s e a r c h  had  been  

c o n d u c te d  a lo n g  two b a s i c  l i n e s i  ( l )  t o  v a ry  some p h a se  o f  

h i g h e r  b e h a v io r  and o b s e rv e  i t s  e f f e c t s  upon to n u s  

acco m pan im en ts!  and  ( 2 ) t o  o b se rv e  t h e  e f f e c t s  o f  v a r i a t i o n s  

i n  m u sc u la r  t e n s i o n  upon b e h a v i o r .  F re e m a n 's  own

19̂ Ja c o b so n ,  " E le c t r o p h y s i o l o g y  o f  M ental A c t i v i t i e s , "
l o c .  c i t .

20 G. L . F reem an, "M enta l A c t i v i t y  and  th e  M uscu lar 
P r o c e s s e s , "  The P s y c h o l o g i c a l  Review . XXXVIII (S ep tem b er ,  
1931), 428-^59^
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o b s e r v a t i o n s  l e d  him t o  c o n c lu d e  t h a t  m e n ta l  a c t i v i t y  

( c e r e b r a t i o n )  i s  dom in a ted  by " e x c i t a t i o n  t h r e s h o l d s "  which 

may be lo w e re d  by s t i m u l a t i o n  from  lo w e r  n e u r a l  c e n t e r s ,  

su c h  a s  t h o s e  in v o lv e d  i n  m u sc u la r  c o n t r a c t i o n .  To 

eco nom ize , th e  c e n t r a l  n e rv o u s  sy s te m  u t i l i z e s  a  c o n t in u o u s  

f lo w  of p r o p r i o c e p t i v e  im p u ls e s  from  m u sc u la r  c o n t r a c t i o n s  

t o  s u s t a i n  c o r t i c a l  p r o c e s s e s  i n  g e n e r a l .  In  e f f e c t ,  he 

c o n c lu d e d  t h a t  m u sc u la r  a c t i o n  r e s u l t s  i n  i n c r e a s e d  and 

s u s t a i n e d  c o r t i c a l  a c t i v i t y .
2i

I n  a  l a t e r  s tu d y  by Freem an, i t  was fo und  t h a t  t h e  

amount o f  s p re a d  o f  n e u ro m u s c u la r  a c t i v i t y  d u r in g  m en ta l  

work i s  a  f u n c t i o n  o f  th e  s e t .  Under c o n d i t i o n s  o f  

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

t h e  p a t t e r n  becomes more s p e c i f i c a l l y  l o c a l i z e d .
22C l i t e s  in t r o d u c e d  a  new s l a n t  to  t h e  s tu d y  o f  

n e u ro m u s c u la r  a c t i v i t y  d u r in g  m e n ta l  work by o b s e r v in g  t h e  

e f f e c t s  o f  s u c c e s s f u l  and u n s u c c e s s f u l  p rob lem  s o l v i n g  on 

s e l e c t e d  so m a tic  a c t i v i t i e s .  He found  a c t i o n  p o t e n t i a l s  

more p ro m in e n t ,  and  d e c r e a s e s  i n  m u sc u la r  movements and 

g r i p  t e n s i o n  d u r in g  s u c c e s s f u l ,  a s  compared w i th

21G. L. Freem an, "The S p read  o f  N eu rom u scu la r  
A c t i v i t y  D u rin g  M ental Work," The J o u r n a l  o f  G e n e ra l  
P s y c h o lo g y . V (O c to b e r ,  1 9 32 ) ,  ^ 7 9 -^ 9 ^ •

22Myron S .  C l i t e s ,  " C e r t a in  Som atic  A c t i v i t i e s  in  
R e l a t i o n  t o  S u c c e s s f u l  and  U n s u c c e s s f u l  P rob lem  S o l v i n g , "  
The J o u r n a l  o f  E x p e r im e n ta l  P s y c h o lo g y . XIX ( A p r i l ,  1 9 3 6 ) ,  
17 2 -1 9 2 .
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u n s u c c e s s f u l ,  p ro b lem  s o l v i n g .  C l i t e s  c o n c lu d e d  t h a t  

m u sc u la r  a c t i v i t y  i s  i n c r e a s e d  d u r in g  p rob lem  s o l v i n g ,  o r  

p ro b lem  s o l v i n g  i s  i d e n t i c a l  w i th  th e  i n c r e a s e  i n  a c t i v i t y .

In  a n o th e r  s tu d y  c o n c e rn in g  a c t i o n  p o t e n t i a l s  d u r in g  

im a g in a t io n ,  Shaw2^ a t t e m p te d  t o  d e te rm in e  i f  m u sc u la r  

a c t i v i t y  w ere  g e n e r a l i z e d  o r  l o c a l i z e d  d u r in g  s p e c i f i c  

a c t i v i t i e s .  I t  was found  t h a t  t h e  a c t i o n  p o t e n t i a l s  

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

m usc le  g ro u p s  t e s t e d .

In  a  s tu d y  i n v e s t i g a t i n g  p a t t e r n s  o f  m u sc u la r

a c t i v i t y  a s  th e y  r e l a t e d  t o  p s y c h o l o g ic a l  p r o c e s s e s ,  a c t i o n

p o t e n t i a l s  were m easu red  i n  th e  l im b s  o f  th e  s u b j e c t s  w h i le

th e y  worked u n d e r  n o rm al w ork ing  c o n d i t i o n s  and u n d e r

c o n d i t i o n s  c a l l i n g  f o r  r e l a x a t i o n  o f  t h e  r i g h t  arm d u r in g  
oh

w ork . M uscu lar a c t i v i t y  was fo und  t o  i n c r e a s e  

p r o g r e s s i v e l y  d u r in g  work p e r i o d s .  The s u b j e c t s  e x h i b i t e d  

more m u sc u la r  a c t i v i t y  i n  a l l  p a r t s  o f  th e  body d u r in g  

m e n ta l  work th a n  d u r in g  r e s t .  I t  was fo u n d , how ever, t h a t  

i n s t r u c t i o n s  t o  r e l a x  th e  r i g h t  arm d u r in g  m e n ta l  work

2^ W ill iam  A. Shaw, "The D i s t r i b u t i o n  o f  M uscu lar 
A c t io n  P o t e n t i a l s  D uring  Im a g in g ,"  The P s y c h o lo g ic a l  R e c o rd . 
I I  (May, 193 8 ) , 1 9 5 -2 1 6 .

24R. C. D a v is ,  " P a t t e r n s  o f  M uscular A c t i v i t y  D urin g  
'M e n ta l  Work' and T h e i r  C o n s ta n c y ,"  The J o u r n a l  o f  
E x p e r im e n ta l  P s y c h o lo g y . XXIV (May, 193 9 ) ,  ^ 5 1 - ^ 5 *
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pro d u ced  a  d e c r e a s e  o f  a c t i v i t y  t h e r e  w i th  s m a l l e r  d e c r e a s e s

i n  th e  o t h e r  l im b s ,  w i th  no d i s c o v e r a b l e  c o m p e n sa t io n .

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

p a p e r  h a s  s u b s t a n t i a t e d  one o f  t h e  e a r l i e s t  t h e o r i e s  on

m otor a c t i v i t y ,  i . e . ,  t h a t  t h e r e  a r e  s u b c o n s c io u s

c o n n e c t io n s  b e tw een  th e  m en ta l  and p h y s i c a l  a t t r i b u t e s  o f

t h e  p e r s o n .  However, a p p a r e n t l y  no a t t e m p t s  were made t o

l i n k  th e  two i n  a  c o n s c io u s  r e l a t i o n s h i p  i n  t h e  t e a c h i n g -
25l e a r n i n g  p r o c e s s e s .  In  d e v e lo p in g  h e r  t h e o r y ,  Washburn 

d i s c u s s e d  a s s o c i a t i o n s  t h a t  o c c u r  w i th  a  s e r i e s  o f  n o n se n se  

s y l l a b l e s  o r  when a  man i s  a b o u t  t o  w r i t e  a  ch eck  t h a t  t h e r e

a r e  p r o b a b ly  "g o in g  on i n  th e  m u sc le s ,  l i g h t  a c t u a l

c o n t r a c t i o n s . "

E f f e c t s  o f  M ental P ro c e s s e s  
on F in e -M o to r  S k i l l s

The m id d le  t o  l a t e  1 9 3 0 's  saw t h e  em ergence o f

r e s e a r c h  l i n k i n g  im a g in a ry  p r a c t i c e  t o  s e l e c t e d  m otor

s k i l l s .  One o f  th e  e a r l i e s t  s t u d i e s  i n  t h i s  a r e a

i n v e s t i g a t e d  t h e  i n f l u e n c e s  o f  sym bo lic  r e h e a r s a l  upon th e
26r e t e n t i o n  o f  a  maze h a b i t .  S a c k e t t ' s  s tu d y  com pared two 

fo rm s o f  m e n ta l  r e h e a r s a l  ( t h i n k i n g  o r  e n d e a v o r in g  t o  r e c a l l

25-'Washburn, o p .  c i t . ,  p .  32.
26 R. S .  S a c k e t t ,  "The I n f l u e n c e s  o f  Sym bolic  

R e h e a r s a l  Upon t h e  R e te n t i o n  o f  a  Maze H a b i t , "  l o c .  c i t .
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t h e  p a t t e r n  o f  t h e  maze i n  i d e a t i o n a l  o r  v e r b a l  t e r m s ,  and 

a t t e m p t i n g  t o  draw  th e  maze from  memory) a s  a  f u n c t i o n  o f  

r e t a i n i n g  t h e  maze p a t t e r n  and c o n c lu d e d  t h a t  d raw in g  th e  

maze from  memory was t h e  more e f f e c t i v e  form  o f  r e h e a r s a l .  

Both fo rm s o f  p r a c t i c e  p rov ed  to  be  s i g n i f i c a n t ,  how ever, 

f o r  l a t e r  r e c a l l i n g  th e  p a t t e r n .
27A s u b s e q u e n t  s t u d y  by S a c k e t t  c o n t in u e d  h i s  

e f f o r t s  i n  i d e n t i f y i n g  th e  r e l a t i o n s h i p  be tw een  sym b o lic  

r e h e a r s a l  and r e t e n t i o n  o f  a  maze h a b i t .  The p u rp o se  o f  t h e  

s tu d y  was t o  d e te rm in e  th e  r e l a t i v e  e f f e c t s  o f  v a r y in g  

num bers o f  m e n ta l  r e h e a r s a l s  upon th e  r e t e n t i o n  o f  a maze 

h a b i t .  The s u b j e c t s  were d iv id e d  i n t o  g ro u p s  and  w ere  to  

im ag ine  g o in g  th ro u g h  a h i g h - r e l i e f  maze one , t h r e e  o r  f i v e  

t im e s  each  p r a c t i c e  p e r i o d ,  d e p en d in g  on t h e i r  g ro u p  

a s s ig n m e n t .  A l l  o f  th e  e x p e r im e n ta l  g ro u p s  had b e t t e r  

r e t e n t i o n  o f  t h e  maze th a n  t h e  c o n t r o l  g ro u p ,  and th o s e  

p r a c t i c i n g  a  g r e a t e r  number o f  r e p e t i t i o n s  had more 

r e t e n t i o n  th a n  t h o s e  w i th  few er  p r a c t i c e s  p e r  s e s s i o n .  

S a c k e t t  c o n c lu d e d  t h a t  t h e  r e l a t i o n s h i p  be tw een  sym b o lic  

r e h e a r s a l  and  r e t e n t i o n  was one o f  " n e g a t iv e  a c c e l e r a t i o n . "

2 7'R .  S . S a c k e t t ,  "The R e l a t i o n s h i p  Between Amount o f  
Sym bolic  R e h e a r s a l  and R e te n t i o n  o f  a Maze H a b i t , "  The 
J o u r n a l  o f  G e n e ra l  P s y c h o lo g y . X I I I  (1935)» 1 1 3 -1 2 8 .
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28S i i p o l a  was i n t e r e s t e d  i n  t h e  e f f e c t s  o f  w a tc h in g

m i r r o r  d raw in g  on th e  a c t u a l  p e r fo rm a n c e  o f  t h a t  s k i l l .

S u b j e c t s  w ere  g rouped  i n t o  p a i r s  and i n s t r u c t e d  t o  w a tc h  th e

r e f l e c t i o n  i n  t h e  m i r r o r  o f  t h e i r  p a r t n e r ' s  hand movements.

No o v e r t  p r a c t i c e  was a l lo w e d  b e f o r e  t h e  a c t u a l  t r i a l .  The

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

w ere  im p o r t a n t  t o  s u c c e s s  i n  t h a t  t a s k .

A d e t e r m i n a t i o n  o f  th e  r e l a t i v e  e f f i c i e n c y  o f  a c t u a l

p r a c t i c e  and  im a g in a ry  p r a c t i c e  i n  f i v e  s e l e c t e d  m otor  t a s k s
2 9was th e  p u rp o se  o f  a  s tu d y  by P e r r y  r e p o r t e d  i n  1939* The 

t a s k s  ra n g e d  from  s im p le  v o l u n t a r y  movements t o  h i g h ly  

c o o r d i n a te d  m otor s k i l l s  which demanded i d e a t i o n a l  and 

sym b o lic  a c t i v i t i e s .  R e s u l t s  o b t a i n e d  from  f o u r t h - ,  f i f t h - ,  

and  s i x t h - g r a d e  boys i n d i c 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  

im provem ent from  p r e -  t o  p o s t - t e s t  s c o r e s  i n  a l l  t a s k s .

P e r r y  c o n c lu d e d  t h a t  MP was e f f e c t i v e  i n  im p ro v in g  s k i l l s  i n  

a  v a r i e t y  o f  t a s k s .
3 0An i n t e r e s t i n g  e x p e r im e n t  by Buegel-^ i n v e s t i g a t e d  

t h e  l e a r n i n g  o f  a  p a t t e r n e d  m o to r  p e rfo rm an c e  w i th  and

2®Elsa M. S i i p o l a ,  " S t u d i e s  i n  M ir ro r -D ra w in g ,"  
P s y c h o lo g ic a l  M onographs. XLVI, No. 210 (1 9 3 5 ) .  6 6 - 7 7 *

2^H orace M. P e r r y ,  "The R e l a t i v e  E f f i c i e n c y  o f  
A c tu a l  a n d  Im ag in a ry  P r a c t i c e  i n  F iv e  S e l e c t e d  Motor T a s k s ,"  
l o c .  c i t .

3 0 Herman D. B u e g e l ,  "The E f f e c t s  o f  I n t r o d u c i n g  
I d e a t i o n a l  E lem en ts  i n  P e r c e p t u a l  Motor L e a r n i n g , " The 
J o u r n a l  o f  E x p e r im e n ta l  P s y c h o lo g y . XXVII (1 9 4 0 ) ,  111 -124 .
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w ith o u t  th e  a i d  o f  i d e a t i o n a l  e le m e n t s .  F our g ro u p s  o f  

s u b j e c t s  w ere  g iv e n  t h e  t a s k  o f  l i g h t i n g  lam ps u n d e r  f o u r  

s e t s  o f  c i r c u m s ta n c e s  which p r o v id e d  them  so m e th in g  to  

a s s o c i a t e  w i th  th e  p r o p e r  o r d e r  f o r  l i g h t i n g  t h e  lam p s .

These c o n d i t i o n s  i n c lu d e d  d i g i t s ,  r e l a t e d  s e r i e s  o f  l e t t e r s ,  

u n r e l a t e d  s e r i e s  o f  l e t t e r s ,  and no p e r c e p t u a l  e le m e n t s .

D ata  w ere  c o l l e c t e d  by  r e c o r d i n g  t h e  t r i a l s ,  t im e ,  and 

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

Buegel c o n c lu d e d  t h a t  t h e  i d e a t i o n a l  c o n t e x t s  

i n t r o d u c e d  d u r in g  t h e  l e a r n i n g  o f th e  m otor p e rfo rm a n c e  

p ro ved  t o  be a  d i s t i n c t  a d v a n ta g e  d u r in g  i n i t i a l  l e a r n i n g .  

The o r d e r  o f i d e a t i o n a l  c o n t e x t s  from  most t o  l e a s t  

a d v a n ta g e  was d i g i t s ,  u n r e l a t e d  l e t t e r s ,  r e l a t e d  l e t t e r s ,  

and n o n - i d e a t i o n a l  m a t e r i a l .

A s tu d y  w hich  in t r o d u c e d  MP a t  two d i f f e r e n t  p o i n t s

d u r in g  p ia n o  k e y b o ard  l e a r n i n g  was c o n d u c te d  t o  e v a l u a t e  t h e

e f f e c t s  o f  MP when some k e y b o ard  l e a r n i n g  had a l r e a d y  been  
31a c c o m p l is h e d .  The a u t h o r  com pared t h r e e  p r o c e d u r e s ,  a l l  

o f  w h ich  i n c o r p o r a t e d  a f i v e - m in u t e  p e r io d  o f  a n a l y s i s  

b e f o r e  any  k e y b o a rd  t r i a l s .  The f i r s t  i n t r o d u c e d  a f o u r -  

m in u te  p e r i o d  o f  MP midway i n  t h e  l e a r n i n g  and th e n  

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

31 G. A. R ub in -R abso n , "A Com parison o f  Two Forms o f  
M ental R e h e a r s a l  and Keyboard O v e r l e a r n i n g , " The J o u r n a l  o f  
E d u c a t io n a l  P s y c h o lo g y . XXXII (1 9 ^ 1 )•  5 9 3 -6 0 2 .
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l e a r n i n g  was a c c o m p l i s h e d .  The se co n d  p ro c e d u re  c a r r i e d  

k e y b o ard  t r i a l s  t o  t h e  c r i t e r i o n  and t h e n  added  f o u r  

m in u te s  o f  MP. The t h i r d  r e a c h e d  t h e  c r i t e r i o n  and th e n  

added e x t r a  k ey b o ard  t r i a l s  f o r  f o u r  m in u te s .  The p a t t e r n  

o f  l e a r n i n g  u s in g  MP a t  t h e  m id - p o in t  p roved  r e l i a b l y  

s u p e r i o r  t o  t h e  o t h e r  t e c h n i q u e s .  I t  n o t  o n ly  re d u c e d  th e  

number o f  k e y b o a rd  t r i a l s ,  b u t  a c h ie v e d  r e t e n t i o n  a s  w e l l  a s  

any o t h e r  method u s e d .

A r e l a t i v e l y  r e c e n t  s tu d y  compared v a r i o u s  fo rm s of

p r a c t i c e  upon sp eed  and a c c u ra c y  o f  p e r fo rm in g  a s im p le
3 2ey e -h an d  c o o r d i n a t i o n  t a s k .  S ix  d i f f e r e n t  g ro u p s  o f  t e n  

male u n i v e r s i t y  s t u d e n t s  were each  g iv e n  a o n e -m in u te  speed  

t e s t  and  r e - t e s t  on a  t h r e e - h o l e  s t y l u s  punch b o a rd .  To 

compare th e  e f f e c t s  o f  v i s u a l ,  m o to r ,  m e n ta l ,  and g u id e d  

p r a c t i c e  upon sp eed  and a c c u ra c y  o f  th e  p e r fo rm a n c e ,  f i v e  

g ro u p s  r e c e i v e d  d i f f e r e n t  t y p e s  o f  p r a c t i c e  be tw een  th e  

t e s t s .  One g ro u p  a c t e d  a s  a  c o n t r o l  and r e a d  be tw een  t e s t s .

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

p r a c t i c e  g ro u p s  s i g n i f i c a n t l y  im proved p e rfo rm an c e  i n  te rm s 

o f  c o r r e c t  h i t s  and t h e  t o t a l  number o f  t r i a l s j  th e y  d id  

n o t ,  how ever, r e d u c e  t h e i r  number o f  e r r o r s .  The v i s u a l  and

■̂2L. E. S m ith  and J .  S .  H a r r i s o n ,  "Com parison  o f  th e  
E f f e c t s  o f  V i s u a l ,  M otor, M ental and  Guided P r a c t i c e  Upon 
Speed and A ccuracy  o f  P e r fo rm in g  a  S im ple  Eye-Hand 
C o o rd in a t io n  T a s k ,"  The R e se a rc h  Q u a r t e r l y . XXXIII, No. 2 
(May, 1 9 62 ) ,  2 9 9 -3 0 7 .
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MP g ro u p s  re d u c e d  t h e i r  t o t a l  number o f  e r r o r s  and a l s o  

i n c r e a s e d  t h e i r  p e rfo rm a n c e  s i g n i f i c a n t l y  i n  te rm s  o f  

c o r r e c t  h i t s  and  t o t a l  number o f  t r i a l s .  I t  was c o n c lu d e d  

t h a t  v i s u a l  p r a c t i c e  and  MP im proved  a c c u ra c y  on a punch 

b o a rd  l e a r n i n g  t a s k ,  w hereas  m otor  p r a c t i c e  and  g u id e d  

p r a c t i c e  d id  n o t .

MENTAL PRACTICE AS A METHOD FOR DEVELOPING 
OR IMPROVING PHYSICAL EDUCATION 

TYPE SKILLS

Shaw33 compared m u sc u la r  a c t i o n  p o t e n t i a l s  d u r in g  

a c t u a l  and im a g in a l  w e ig h t  l i f t i n g .  T hree  s u b j e c t s  l i f t e d  

w e ig h ts  v a r y in g  from  100-500  grams w hich w ere h id d e n  from  

t h e i r  v iew  b e h in d  a s c r e e n .  A f t e r  r e t u r n i n g  t h e  w e ig h t  t o  

i t s  r e s t i n g  p l a c e ,  t h e  s u b j e c t s  im ag ined  l i f t i n g  th e  w e ig h t  

th e y  had j u s t  l i f t e d .  The r e s u l t s  i n d i c a t e d  t h a t  a c t i o n  

p o t e n t i a l s  v a r i e d  a c c o r d in g  t o  t h e  m agn itude  o f  th e  w e ig h t  

d u r in g  im ag ined  a s  w e l l  a s  a c t u a l  l i f t i n g .  The more v i v i d  

th e  im ag ined  l i f t i n g  r e s u l t e d  i n  t h e  g r e a t e r  amount o f  

m u sc u la r  a c t i v i t y .
34

A m ost i n t e r e s t i n g  and  u n iq u e  s tu d y  by K e lsey^  

s t u d i e d  th e  e f f e c t s  o f  MP upon m u sc u la r  e n d u ra n c e .  The

33W. A. Shaw, "The R e l a t i o n  o f  M uscu lar A c t io n  
P o t e n t i a l s  t o  I m a g in a l  W eight L i f t i n g , "  l o c .  c i t .

3k
J ! •  B. K e ls e y ,  " E f f e c t s  o f  M ental P r a c t i c e  and 

P h y s i c a l  P r a c t i c e  Upon M uscular E n d u ra n c e ,"  The R e se a rc h  
Q u a r t e r l y . XXXII, No. 1 ( J a n u a r y ,  1 9 6 l ) ,  4 7 -5 4 .
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r e s u l t s  i n d i c a t e d  t h a t  m u sc u la r  e n d u ra n c e  o f  t h e  a b d o m in a l  

and t h i g h  f l e x o r  m u sc le s  i s  i n c r e a s e d  s i g n i f i c a n t l y  o v e r  a  

tw e n ty -d a y  p e r i o d  by a  d a i l y  f i v e - m in u t e  MP s e s s i o n  o f  s i t -  

u p s .  The i n c r e a s e ,  how ever, was s i g n i f i c a n t l y  s m a l l e r  th a n  

t h a t  a c h ie v e d  by a d a i l y  f i v e - m in u t e  PP s e s s i o n  o f  s i t - u p s .  

K e lsey  c o n c lu d e d  t h a t ,  w henever PP i s  a t  a l l  p o s s i b l e ,  i t  i s  

recommended o v e r  MP t o  i n c r e a s e  abdo m ina l m u s c u la r  e n d u ra n c e .

The e f f e c t s  o f  p e r i o d s  o f g u id e d  MP upon t h e  

p e rfo rm a n c e  o f  t h e  s t a n d in g  b ro ad  jump and m anual s t r e n g t h  

were d e te rm in e d  i n  a  t w o - p a r t  s tu d y  w hich  u t i l i z e d  i d e n t i c a l  

c o n d i t i o n s  i n  te rm s  o f  p e rfo rm an c e  t a s k s ,  a g e ,  and  sex  o f  

th e  s u b j e c t s .  ^ The v a r i a b l e s  were th e  l e n g t h  o f  th e  

t r a i n i n g  p e r io d  and d i f f e r e n t  c o m b in a t io n s  o f  MP and  PP.

The t e s t - r e t e s t  m ethod o f  e v a l u a t i o n  l e d  t o  t h e  f o l lo w in g  

c o n c l u s i o n s i  ( l )  MP a lo n e  o r  i n  c o m b in a t io n  w i th  PP d id  n o t  

have a  s i g n i f i c a n t  e f f e c t  upon th e  p e rfo rm a n c e  o f  manual 

s t r e n g t h  o r  t h e  s t a n d in g  b ro a d  jump i n  th e  o n e -d a y  s tu d y ?

(2) t h e  c o m b in a t io n  o f  t h r e e  MP and t h r e e  PP s e s s i o n s  was 

s i g n i f i c a n t l y  more e f f e c t i v e  i n  im p ro v in g  jum ping 

p e rfo rm a n c e  th a n  o t h e r  c o m b in a t io n s  o r  MP a l o n e ,  a l t h o u g h  

i t  was n o t  s i g n i f i c a n t l y  b e t t e r  t h a n  PP a lo n e  i n  t h e  

e x te n d e d  s tu d y ?  (3 )  MP a lo n e  o r  i n  c o m b in a t io n  w i th  PP d id

3
v - 'B e t ty  Ja n e  W i l l s ,  "M enta l P r a c t i c e  a s  a  F a c to r  i n  

th e  P e r fo rm a n ce  o f  Two Motor T asks"  ( u n p u b l is h e d  Ph.D . 
t h e s i s ,  U n i v e r s i t y  o f  W isco n s in ,  1 9 6 6 ) .
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n o t  have  a  s i g n i f i c a n t  e f f e c t  upon th e  o v e r t  p e rfo rm an c e  o f  

m anual s t r e n g t h  i n  th e  e x te n d e d  s tu d y t  and (4 )  v a r i a t i o n  o f  

t h e  p r o p o r t i o n s  o f  MP and PP d id  n o t  have d i f f e r e n t  e f f e c t s  

by s e x  and age  i n  e i t h e r  t h e  on e -day  o r  e x te n d ed  s t u d y .

T w in in g -^  c o n c lu d ed  t h a t  b o th  MP and PP a r e  

e f f e c t i v e  i n  f a c i l i t a t i n g  " r i n g - t o s s i n g "  f o r  a c c u ra c y  a s  

d e te rm in e d  u n d e r  t h e  c o n d i t i o n s  o f  t h e  s tu d y .  The r e s u l t s  

showed t h a t  a  tw e n ty - tw o  day e x p e r im e n ta l  p e r io d  r e n d e re d  

137 p e r  c e n t  im provem ent by PP and 36 p e r  c e n t  im provem ent 

by t h e  MP method in  t h i s  s im p le  m otor s k i l l .

The e f f e c t s  o f  v a r y in g  ty p e s  o f  p r a c t i c e  on th e  

deve lop m en t o f  d a r t - t h r o w i n g  s k i l l  w ere  s t u d i e d  by B u rn s . ^  

Two hu ndred  and  f i f t y  a d o l e s c e n t  g i r l s  were d iv id e d  i n t o  

c o n t r o l ,  PP, MP, and combined MP-PP g roup s  t o  d e te rm in e  t h e  

r e l a t i v e  v a lu e s  o f  t h e  d i f f e r e n t  m ethods o v e r  a  f i f t e e n - d a y  

e x p e r im e n ta l  p e r i o d .  The c o n t r o l  g ro u p  had no p r a c t i c e  

be tw een  t e s t i n g j  th e  PP g ro u p  th rew  e v e ry  d ay j  th e  MP g ro u p  

im ag ined  th ro w in g  e v e ry  day j and th e  combined g roup  

a l t e r n a t e d  m ethods th ro u g h o u t  each day o f  t h e  e x p e r im e n t .

An a n a l y s i s  o f  th e  d a t a  shows s i g n i f i c a n t  im provem ent f o r

-^W. E . T w in ing , "M ental p r a c t i c e  and  P h y s i c a l  
P r a c t i c e  i n  L e a rn in g  a  Motor S k i l l , "  The R e se a rc h  Q u a r t e r l y . 
XX, No. 4 (December, 1 9 ^ 9 ) ,  ^ 3 2 -^ 3 5 .

- ^ P a t r i c i a  L . B u rns , "The E f f e c t  o f  P h y s i c a l  
P r a c t i c e ,  M ental P r a c t i c e  and M e n ta l - P h y s ic a l  P r a c t i c e  on 
th e  D evelopm ent o f  a Motor S k i l l "  (u n p u b l is h e d  J f e s t e r ' s  
t h e s i s ,  P e n n s y lv a n ia  S t a t e  U n i v e r s i t y ,  1962 ) .
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t h e  PP and combined MP-PP g r o u p s .  The MP g r o u p 's  

im provem ent was s u b s t a n t i a l ,  b u t  n o t  q u i t e  s i g n i f i c a n t .  No 

s i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  among t h e  t h r e e  e x p e r im e n ta l  

g r o u p s .

Stebbins-^® d i v id e d  h i s  s u b j e c t s  i n t o  MP, PP, MP th e n  

PP, PP th e n  MP, and c o n t r o l  g ro u p s  t o  s tu d y  th e  r e l a t i v e  

e f f e c t s  o f  each  method on l e a r n i n g  t o  a c c u r a t e l y  th row  

r u b b e r  b a l l s .  N e i th e r  th e  PP n o r  t h e  MP g ro u p  was 

s i g n i f i c a n t l y  more e f f e c t i v e  i n  l e a r n i n g  t h e  s k i l l  t h a n  th e  

c o n t r o l  g r o u p .  S te b b in s  s u g g e s te d  t h a t  p o s s i b l e  

e x p e r im e n ta l  d e s ig n  e r r o r s  w ere  r e s p o n s i b l e  f o r  t h e s e  

u n e x p e c te d  r e s u l t s .  He c o n c lu d e d  t h a t  t h e  combined m ethods 

( e i t h e r )  w ere  th e  most e f f e c t i v e  t e c h n iq u e s  f o r  l e a r n i n g  th e  

b a l l  th ro w in g  s k i l l  and  sh o u ld  be u t i l i z e d  when l e a r n i n g  a 

s im p le  h a n d -e y e  c o o r d i n a t i o n  t a s k .

S ix  random ly  s e l e c t e d  g ro u p s  o f  tw e n ty  male c o l l e g e  

s t u d e n t s  w i t h  a  r i g h t  hand p r e f e r e n c e  w ere  s t u d i e d  to  

d e te rm in e  t h e  e f f e c t s  o f  v a r y in g  em p hasis  on c o n c e p t u a l i z i n g  

and m anual p r a c t i c e  d u r in g  t h e  e a r l y  l e a r n i n g  o f  a n o v e l  

b a l l i s t i c  g r o s s - m o to r  s k i l l .  7 I t  was found  t h a t

-^ R ic h a r d  J .  S t e b b in s ,  "A C om parison  o f  th e  E f f e c t s  
o f  P h y s i c a l  and  M enta l P r a c t i c e  i n  L e a rn in g  a Motor S k i l l , "  
The R e se a rc h  Q u a r t e r l y . XXXIX, No. 3 (O c to b e r ,  1 9 6 8 ) ,  
7 1 4 -7 2 0 .

3 977G. H. E gstrom , " E f f e c t s  o f  a n  Em phasis  on 
C o n c e p t u a l i z i n g  T ech n iq u es  D u rin g  E a r ly  L e a rn in g  o f  a  G ross 
Motor S k i l l , "  The R e s e a rc h  Q u a r t e r l y . XXXV, No. 4 (December, 
1 9 6 4 ) ,  4 7 2 -4 8 1 .
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a l t e r n a t i n g  p e r i o d s  o f  em phasis  on c o n c e p t u a l i z i n g  and 

m anual p r a c t i c e  was a s  e f f e c t i v e  a s  s u c c e s s iv e  p e r i o d s  

e m p h a s iz in g  m anual p r a c t i c e  d u r in g  l e a r n i n g  to  h i t  a  t a r g e t  

a f t e r  s t r i k i n g  a  p r o p e l l e d  b a l l  w i th  a  p a d d le .

C o rb in **0 s t u d i e d  th e  e f f e c t s  o f  MP, PP, and combined 

MP-PP on l e a r n i n g  a  s im p le  j u g g l i n g  t a s k .  The s u b j e c t s  

w ere  c l a s s i f i e d  i n t o  s k i l l  l e v e l s  b e f o r e  b e in g  a s s i g n e d  t o  

t h e  c o n t r o l  o r  one o f  t h e  e x p e r im e n ta l  g r o u p s .  The r e s u l t s  

i n d i c a t e d  t h a t  t h e  com bined MP-PP and PP g ro u p s  w ere  

s i g n i f i c a n t l y  b e t t e r  th a n  th e  MP and c o n t r o l  g r o u p s .

However, t h e r e  was no d i f f e r e n c e  betw een  th e  two s u p e r i o r  

m e th o d s .  The s k i l l  l e v e l  o f  t h e  s u b j e c t s  was n o t  a f a c t o r  

i n  t h e i r  a b i l i t y  t o  b e n e f i t  from  any o f  th e  l e a r n i n g  

m ethods*

A s tu d y  by V a n d e l l ,  e t  al«*** i n  19̂ +3 marked t h e

b e g in n in g  o f  an  e r a  c h a r a c t e r i z e d  by a  th o ro u g h  and

e x h a u s t iv e  i n v e s t i g a t i o n  o f  t h e  v a lu e  o f  MP to  l e a r n i n g  

a n d /o r  im p ro v in g  f r e e  th row  s h o o t i n g  i n  b a s k e t b a l l .  The 

a u th o r s  d iv id e d  t h i r t y - s i x  m ale s u b j e c t s  i n t o  t h r e e  age  

g ro u p s  and  th e n  s u b - d i v i d e d  e ac h  age  g ro up  i n t o  a  PP, MP,

and c o n t r o l  s u b -g r o u p .  The y o u n g e s t  and  o l d e s t  ag e  g ro u p s

40 C. C o rb in ,  "The E f f e c t s  o f  M ental P r a c t i c e  on th e  
D evelopm ent o f  a  Unique Motor S k i l l , "  The J o u r n a l  o f  G e n e ra l  
P sy cho logy  ( A p r i l ,  1 9 6 7 ) ,  1 ^ 3 -1 5 0 .

hi
V a n d e l l ,  D a v is ,  and C lu g s to n ,  "The F u n c t io n  o f  

M ental P r a c t i c e  i n  th e  A c q u i s i t i o n  o f  Motor S k i l l s , "  
l o c .  c i t .



30

p r a c t i c e d  d a r t  th ro w in g  and  t h e  m id d le -a g e d  g ro u p  p r a c t i c e d  

f r e e  th row  s h o o t in g *  I t  was c o n c lu d e d  t h a t  b o th  t h e  MP and 

PP t e c h n iq u e s  had v a lu e  i n  l e a r n i n g  t h e  s e l e c t e d  m otor

s k i l l s  a t  a l l  t h r e e  age  l e v e l s .
li?

H a lv e r so n  c o n t in u e d  t h e  i n v e s t i g a t i o n  o f  th e

e f f e c t s  o f  MP on f r e e  th ro w  s h o o t i n g .  She e s t a b l i s h e d

d e m o n s t r a t i o n ,  k i n e s i o l o g i c a l ,  MP, and c o n t r o l  g ro u p s  and

c o n d u c te d  a  f iv e - w e e k  s tu d y  to  com pare th e  r e l a t i v e  v a lu e  o f

t h e  t h r e e  e x p e r im e n ta l  m ethods on t e a c h in g  f r e e  th row

s h o o t i n g .  I n  h e r  c o n c l u s i o n s ,  H a lv e r so n  s t a t e d i

A l l  t h r e e  m ethods o f  th e  s t u d y  p roved  e f f e c t i v e  i n  
t h e  d e v e lo p m e n t o f  m otor  s k i l l .  The m e n ta l  p r a c t i c e  
method was n o t  a s  e f f e c t i v e  i n  t h e  deve lopm en t o f  
m otor s k i l l  a s  th e  a c t u a l  p r a c t i c e  g ro u p s .  However, 
m en ta l  p r a c t i c e  i s  e f f e c t i v e  i n  t h e  deve lopm en t o f  a
c o n c e p t  o f  s k i l l  and r e s u l t s  i n  im provem ent i n
a c t u a l  p e r fo rm a n c e . ^

Two h un d red  and f i f t y  s u b j e c t s  were d iv id e d  i n t o  MP 

and  PP g ro u p s  t o  compare th e  v a lu e  o f  th e  two m ethods i n  

l e a r n i n g  t o  s h o o t  f r e e  th r o w s .  The MP g ro u p  v iew ed m o tio n  

f i l m  o f  t h e  s k i l l  w h i le  t h e  PP g ro u p  a c t u a l l y  p r a c t i c e d  f o u l  

s h o t s .  I t  was fo u n d  t h a t  MP a s  u sed  i n  t h i s  s tu d y  was a

4-2L . E . H a lv e r s o n ,  "A C om parison  o f  T hree  Methods o f  
T each in g  Motor S k i l l s "  (u n p u b l i s h e d  M a s te r 's  t h e s i s ,  
U n i v e r s i t y  o f  W isco n s in ,  1 9 ^ 9 ) .

^ 3 I b i d .
kix

S .  F . Harby, "C om parison  o f  M ental and P h y s i c a l  
P r a c t i c e  i n  th e  L e a r n in g  o f  a  P h y s i c a l  S k i l l , "  U .S .N .
S p e c i a l  Developmen t  C e n te r  T e c h n ic a l  R e p o r t . S .D .C . 
2 6 9 - 7 - 2 5 , 1 9 5 2 .
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s i g n i f i c a n t l y  e f f e c t i v e  method f o r  l e a r n i n g  f r e e  th ro w  

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

s u b j e c t  and l e n g t h  o f  t im e  s p e n t  i n  p r a c t i c e .  Harby 

s u g g e s te d  t h a t  combined MP-PP was p ro b a b ly  more e f f e c t i v e  

th a n  MP a l o n e .

T h ree  m ethods, i n c l u d i n g  o v e r t  p r a c t i c e ,  o v e r t  

p r a c t i c e - i m p l i c i t  l e a r n i n g ,  and a  k i n e s i o l o g i c a l  m ethod were 

found to  p ro d u c e  s i g n i f i c a n t  im provem ent i n  f r e e  th ro w
4 5

s h o o t in g  when a s p e c i a l  " s c o r in g - t e c h n i q u e "  was u t i l i z e d .

However, when th e  a c t u a l  number o f  b a s k e t s  made was

c o n s id e r e d ,  no s i g n i f i c a n t  im provem ents w ere  e v i d e n t .
46A s i m i l a r  s tu d y  by C la r k  found t h a t  MP was n e a r l y

a s  e f f e c t i v e  a s  PP when com paring  g ro u p s  e q u a te d  on arm

s t r e n g t h ,  i n t e l l i g e n c e ,  and b a s k e t b a l l  e x p e r i e n c e .  The

s u b j e c t s  i n  t h e  MP g ro u p  r e a d  a co m p re h en s iv e  d e s c r i p t i o n  o f

th e  s k i l l  e a c h  day b e f o r e  m e n ta l ly  r e h e a r s i n g  t h e i r  s h o t s .
47

A s e r i e s  o f  s t u d i e s  by S t a r t  ' i n v e s t i g a t e d  th e  

e f f e c t s  o f  v a r i o u s  f a c t o r s  on th e  a b i l i t y  o f  th e  s u b j e c t s  to

^ G i l m a n  W. H e r tz ,  "The E f f e c t i v e n e s s  o f  T h ree  
Methods o f  I n s t r u c t i o n s  i n  One-Hand Fou l S h o o t in g "  
( u n p u b l is h e d  D o c to r a l  d i s s e r t a t i o n ,  I n d ia n a  U n i v e r s i t y ,
1 9 5 6 ) .

46 L. V e r d e l l e  C la r k ,  " E f f e c t  o f  M enta l P r a c t i c e  on 
th e  D evelopm ent o f  a  C e r t a i n  Motor S k i l l , "  The R e s e a rc h  
Q u a r t e r l y . XXXI, No. 4 (December, I9 6 0 ) ,  560 - 5 6 9 *

4 7
'K .  B. S t a r t ,  " R e l a t i o n s h i p  Between I n t e l l i g e n c e  

and t h e  E f f e c t  o f  M ental P r a c t i c e  on th e  P e rfo rm a n ce  o f  a  
Motor S k i l l , "  The R e se a rc h  Q u a r t e r l y , XXXI, No. 4 (Decem ber, 
I9 6 0 ) ,  644-64-91 E . R i l e y  and K. B. S t a r t ,  "The E f f e c t
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u t i l i z e  MP f o r  e f f e c t i v e l y  l e a r n i n g  to  s h o o t  f r e e  th r o w s .

I n  com paring  t h e  r e l a t i o n s h i p  b e tw ee n  i n t e l l i g e n c e  and  th e  

e f f e c t  o f  MP, i t  was found  t h a t  s i g n i f i c a n t  im provem ent 

o c c u r r e d  i n  th e  s k i l l ,  b u t  t h a t  IQ had no e f f e c t  on th e
kg

p e rfo rm a n c e  o f  t h e  s k i l l  a f t e r  MP. An i n v e s t i g a t i o n  o f  

t h e  e f f e c t s  o f  v a r i o u s  p a t t e r n s  o f  s p a c in g  MP and  PP on t h e  

a c q u i s i t i o n  o f  f r e e  th ro w  s h o o t in g  s k i l l  showed t h a t  a  week 

o f  PP fo l lo w e d  by a  week u s in g  MP was n o t  q u i t e  a s  e f f e c t i v e  

a s  d a i l y  a l t e r n a t i n g  be tw een  MP and  PP o v e r  t h e  two-week 

p e r i o d . ^  Both  m ethods 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 e c h n iq u e s  f o r  t h e  a c q u i s i t i o n  o f  th e  s k i l l .  A s u b s e q u e n t  

s tu d y  showed t h a t  s u b j e c t i v e l y  a s s e s s e d  "games a b i l i t y "  had 

no s i g n i f i c a n t  e f f e c t  on f r e e  th ro w  s h o o t in g  a f t e r  MP, 

a l t h o u g h  S t a r t  s t a t e d  f a c t o r s  su c h  a s  games a b i l i t y  and 

m o t i v a t i o n  m ust be c o n s id e r e d  i n  MP.^°

o f  th e  S p a c in g  o f  M ental and  P h y s i c a l  P r a c t i c e s  on th e  
A c q u i s i t i o n  o f  a  P h y s i c a l  S k i l l , " The A u s t r a l i a n  J o u r n a l  o f  
P h y s i c a l  E d u c a t io n . XX ( i 9 6 0 ) ,  1 3 - 1 6 i and K. B. S t a r t ,  "The 
I n f l u e n c e  o f  S u b j e c t i v e l y  A s se s se d  'Games A b i l i t y *  on G ain  
i n  Motor P e rfo rm a n ce  A f t e r  M enta l P r a c t i c e , "  The J o u r n a l  o f  
G e n e ra l  P s y c h o lo g y . LXVII ( 1962 ) ,  159-173*

kg
S t a r t ,  " R e l a t i o n s h i p  Between I n t e l l i g e n c e  and th e  

E f f e c t  o f  M ental P r a c t i c e  on t h e  P e rfo rm a n ce  o f  a  Motor 
S k i l l , "  l o c .  c i t .

JLlq
R i le y  and  S t a r t ,  "The E f f e c t  o f  t h e  S p a c in g  o f  

M enta l and P h y s i c a l  P r a c t i c e s  on t h e  A c q u i s i t i o n  o f  a 
P h y s i c a l  S k i l l , "  l o c .  c i t .

^ S t a r t ,  "The I n f l u e n c e  o f  S u b j e c t i v e l y  A s se s se d  
'Games A b i l i t y '  on G ain  i n  Motor P e rfo rm a n ce  A f t e r  M ental 
P r a c t i c e , "  l o c .  c i t .
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Webb^1 i n v e s t i g a t e d  t h e  e f f e c t s  o f  v a r y in g  am ounts 

o f  “i m p l i c i t  r e h e a r s a l "  and t h e  e f f e c t s  o f  t h e  s p a c in g  o f  

t h e s e  r e h e a r s a l s  on th e  amount o f  l e a r n i n g  t h a t  can  be 

a c c o m p l ish e d  i n  c e r t a i n  a r c h e r y  s k i l l s  when th e  i m p l i c i t  

r e h e a r s a l  i s  combined w i th  o v e r t  p r a c t i c e .  The s tu d y  

combined e i g h t ,  tw e lv e ,  and  s i x t e e n  i m p l i c i t  r e h e a r s a l s  w i th  

o v e r t  p r a c t i c e .  A lth o u g h  u n a b le  t o  b a s e  h e r  c o n c lu s io n s  on 

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 ,  Webb o b se rv e d  a  t r e n d  

i n d i c a t i n g  th e  b e s t  number o f  m e n ta l  r e h e a r s a l s  was some­

where be tw een  e i g h t  and tw e lv e  s p r e a d  o v e r  a  two-week 

p e r i o d .

In  one o f  th e  few s t u d i e s  i n v e s t i g a t i n g  th e  e f f e c t s  

o f  MP on swimming, S h e ld en ^  c o n c lu d e d  t h a t  MP was n e a r l y  a s  

e f f e c t i v e  a s  PP i n  im p ro v in g  t h e  b r e a s t  s t r o k e j  how ever, 

im provem ent i n  t h e  e f f i c i e n c y  o f  t h e  s t r o k e  by b o th  m ethods 

was s i g n i f i c a n t .

S t a r t ^  s h i f t e d  h i s  i n t e r e s t  i n  MP from  i t s  e f f e c t s  

on f r e e  th row  s h o o t i n g  to  t h e  e f f e c t s  on m a s te ry  o f  a

^ F l o r e n c e  Webb, "An E x p lo r a to r y  S tu d y  to  D e te rm in e  
t h e  E f f e c t s  o f  t h e  Number o f  I m p l i c i t  R e h e a r s a l s  and  th e  
S p a c in g  o f  These R e h e a r s a l s  on t h e  L e a rn in g  o f  a Motor 
S k i l l "  (u n p u b l i s h e d  D o c to r a l  d i s s e r t a t i o n ,  U n i v e r s i t y  o f  
Oregon, 1 9 o l ) .

^2 M. F .  S h e ld e n ,  "An I n v e s t i g a t i o n  o f  th e  R e l a t i v e  
E f f e c t s  o f  M ental P r a c t i c e  i n  Im prov in g  th e  E f f i c i e n c y  o f  
t h e  B r e a s t  S t ro k e "  (u n p u b l i s h e d  B las te r’ s t h e s i s ,  U n i v e r s i t y  
o f  Oregon, 1 9 6 3 ) .

K. B. S t a r t ,  " K i n a e s t h e s i s  and M ental P r a c t i c e , "  
The R e se a rc h  Q u a r t e r l y . XXXV, No. 3t P t .  1 (O c to b e r ,  1 9 6 4 ) ,
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g y m n a s tic  s t u n t  on t h e  Olympic h o r i z o n t a l  b a r .  I n  a t t e m p t i n g  

to  d e te r m in e  th e  r e l a t i o n s h i p  be tw een  k i n a e s t h e s i s  and t h e  

a b i l i t y  t o  s u c c e s s f u l l y  p e r fo rm  t h e  s i n g l e - l e g  u p s t a r t  a f t e r  

MP, S t a r t  c o n c lu d e d  t h a t  k i n a e s t h e s i s  was u n r e l a t e d  to  t h e  

p h y s i c a l  p e r fo rm a n c e  o f  t h e  s k i l l  w hich had been  m e n ta l ly  

p r a c t i c e d . I n  a  s i m i l a r  d e s i g n ,  S t a r t ^  c o n c lu d e d  t h a t  

t h e r e  was a  h ig h  p o s i t i v e  c o r r e l a t i o n  be tw een  IQ and  s k i l l  

s c o r e s  on t h e  s i n g l e - l e g  u p s t a r t  among t h e  h ig h ly  s k i l l e d  

s u b j e c t s .

J o n e s ^  p a r t i a l l y  r e p l i c a t e d  S t a r t ' s  g y m n as tic  

s t u d i e s  when he s t u d i e d  t h e  e f f e c t s  o f  MP w i th o u t  b e n e f i t  o f  

a  d e m o n s t r a t io n  o r  p h y s i c a l  r e h e a r s a l  on l e a r n i n g  th e  

h o r i z o n t a l  b a r  u p s t a r t .  The r e s u l t s  i n d i c a t e d  t h a t  s u b j e c t s  

w i th o u t  p r e v io u s  e x p e r i e n c e  may l e a r n  g r o s s - m o to r  s k i l l s  

w i th o u t  PP and t h a t  MP w i th o u t  d i r e c t i o n  i s  s u p e r i o r  to  MP 

w i t h  d i r e c t i o n  i n  l e a r n i n g  g y m n as tic  s k i l l s .

3 1 6 -3 2 0 j an d  K. B. S t a r t ,  " I n t e l l i g e n c e  and  t h e  Im provem ent 
i n  a  G ross Motor S k i l l  A f t e r  M ental P r a c t i c e , "  The B r i t i s h  
J o u r n a l  o f  E d u c a t io n a l  P s y c h o lo g y . XXXIV (1 9 6 4 ) ,  85- 9 0 .

^ S t a r t ,  " K i n a e s t h e s i s  and  M ental P r a c t i c e , "  
l o c .  c i t .

c c
- ^ S t a r t ,  " I n t e l l i g e n c e  and  th e  Im provem ent i n  a 

G ro ss  Motor S k i l l  A f t e r  M ental P r a c t i c e , "  l o c .  c i t .

* ^ J .  G. J o n e s ,  "M otor L e a rn in g  W ithou t D e m o n s t ra t io n  
o r  P h y s i c a l  R e h e a r s a l  Under Two C o n d i t io n s  o f  M ental 
P r a c t i c e , "  The R e se a rc h  Q u a r t e r l y . XXXVI, No. 3 (O c to b e r ,  
1 9 6 5 ) ,  270-275^
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57The p u rp o se  o f  a s tu d y  by W i l l s  was t o  d e te rm in e  

t h e  r e l a t i v e  e f f e c t  o f  MP and  PP on l e a r n i n g  t o  p a s s  a 

f o o t b a l l  f o r  a c c u r a c y .  S i x t y  s e v e n th - g r a d e  boys were 

e q u a te d  by a  m otor a b i l i t y  t e s t  and  w ere  d i v id e d  i n t o  PP,

MP, and c o n t r o l  g r o u p s .  The a u th o r  c o n c lu d e d  t h a t  MP and PP 

w ere  s i g n i f i c a n t  m ethods f o r  im p ro v in g  f o o t b a l l  p a s s i n g  f o r  

a c c u r a c y i  how ever, t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  

be tw een  MP and PP and PP and n o - p r a c t i c e  f o r  im p ro v in g  

a c c u r a c y .  MP was s i g n i f i c a n t l y  b e t t e r  th a n  n o - p r a c t i c e  o f  

t h e  s k i l l .

The e f f e c t  o f  MP on th e  l e a r n i n g  o f  t h r e e  m otor 

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

by P h ip p s  and M orehouse. I t  was c o n c lu d e d  t h a t  th e  

e f f e c t i v e n e s s  o f  MP w i th o u t  p r i o r  PP i s  s p e c i f i c  t o  t h e

s k i l l  and  i s  more p ronounced  f o r  s i m p le r  s k i l l s .
59Among th e  p u rp o se s  o f  a  s t u d y  by W ilson  was l i s t e d  

t h e  i n v e s t i g a t i o n  o f  th e  r e l a t i v e  e f f e c t s  o f  t h r e e

K e i th  C la r k  W i l l s ,  “The E f f e c t  o f  M en ta l P r a c t i c e  
and  P h y s i c a l  P r a c t i c e  on L e a rn in g  a  Motor S k i l l "
( u n p u b l i s h e d  M a s t e r ' s  t h e s i s ,  A rk a n sa s  S t a t e  C o l l e g e ,  1 9 6 5 ) .

^ S t e p h e n  J .  P h ip p s  and Chauncey A. M orehouse, 
" E f f e c t s  o f  M ental P r a c t i c e  on t h e  A c q u i s i t i o n  o f  Motor 
S k i l l s  o f  V a r ie d  D i f f i c u l t y , "  The R e s e a rc h  Q u a r t e r l y . XL,
No. 4 (December, 1969 ) ,  7 7 3 - 7 7 ^

-*^M. E. W ilso n , "The R e l a t i v e  E f f e c t  o f  M ental 
P r a c t i c e  and  P h y s i c a l  P r a c t i c e  i n  L e a rn in g  t h e  T en n is  
F o reh an d  and Backhand D r iv e s "  ( u n p u b l is h e d  M a s t e r ' s  t h e s i s ,  
U n i v e r s i t y  o f  O regon, 1 9 6 4 ) .
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c o m b in a t io n s  o f  MP and PP i n  l e a r n i n g  t h e  fo re h a n d  and 

backhand  d r i v e s  i n  t e n n i s .  The r e s u l t s  i n d i c a t e d  t h a t  a l l  

t h e  c o m b in a t io n s  o f  MP an d  PP p ro v ed  s i g n i f i c a n t  f o r  

im p ro v in g  p r o f i c i e n c y ,  b u t  t h a t  no method was s u p e r i o r  t o  

th e  o t h e r s .

W h i t e h i l l ^0 s t u d i e d  f o u r  v a r i a t i o n s  o f  MP f o r  

l e a r n i n g  th e  o n e -w a l l  h a n d b a l l  s e r v e  by boys ag ed  t e n  t o  

t w e lv e .  The a u t h o r  fo u n d  t h a t  t h r e e  o f  th e  MP m ethods 

( d e m o n s t r a t io n  and  MP, p u re  MP, and  d iag ra m s  and MP) w ere  

s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  making im provem ent i n  t h e  

s k i l l .  The c o n t r o l  g ro u p  and k i n a e s t h e t i c  MP g ro u p  d id  n o t  

r e a l i z e  s i g n i f i c a n t  im provem en t.  A co m p a r iso n  among m ethods 

showed no s i g n i f i c a n t  d i f f e r e n c e s }  how ever, t h e r e  was a  

te n d e n c y  tow ard  s u p e r i o r i t y  o f m ethods by th e  "d iag ram  and  

MP" a p p ro a c h .

A l a t e r  s tu d y  by W h i t e h i l l ^1 d e v e lo p e d  f u r t h e r  t h e  

d e s i g n  used  e a r l i e r  t o  i n c l u d e  t h r e e  s k i l l s  b e in g  l e a r n e d  

u n d e r  a  v a r i e t y  o f  KIP c o n d i t i o n s  by b o th  boys and g i r l s  i n  

g r a d e s  one th ro u g h  s i x .  I n  a d d i t i o n ,  W h i t e h i l l  was 

c o n c e rn e d  w i th  t h e  am ount o f  r e t e n t i o n  up to  tw e lv e  weeks

^°M. P a t r i c k  W h i t e h i l l ,  "A C om parison  o f  D i f f e r e n t  
V a r i a t i o n s  o f  M enta l P r a c t i c e  on t h e  A b i l i t y  o f  Boys t o  
L ea rn  a  Motor S k i l l "  ( u n p u b l i s h e d  M a s t e r ' s  t h e s i s ,
U n i v e r s i t y  o f  O regon, 196*0 .

^*M. P a t r i c k  W h i t e h i l l ,  "The E f f e c t s  o f  M ental 
P r a c t i c e  on C h i l d r e n ' s  L e a rn in g  and R e te n t io n  o f  G ross 
Motor S k i l l s "  ( u n p u b l i s h e d  Ed.D . d i s s e r t a t i o n ,  U n i v e r s i t y  o f  
O regon, 1 9 6 5 ) .
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a f t e r  t h e  e x p e r im e n ta l  p e r i o d .  The c o n c l u s i o n s  h e ld  t h a t  PP 

o f  a g r o s s  m otor s k i l l  was no more e f f e c t i v e  i n  im p ro v in g  

t h e  p e rfo rm an c e  o r  l e a r n i n g  o f  f i r s t -  t o  f o u r t h - g r a d e  

c h i l d r e n  t h a n  MP o r  n o - p r a c t i c e .  I t  a p p e a re d ,  how ever, t h a t  

PP o f  a  g r o s s  m otor s k i l l  may be more e f f e c t i v e  th a n  

n o - p r a c t i c e  i n  im p ro v in g  t h e  p e rfo rm an c e  o r  l e a r n i n g  o f  

f i f t h -  and  s i x t h - g r a d e  s t u d e n t s .

A c o m p ar iso n  o f  t h e  e f f e c t i v e n e s s  o f  MP by v iew in g  

lo o p  f i l m s  on th e  l e a r n i n g  o f  t h e  lo n g  and s h o r t  s e r v e s  i n

b adm in ton  was c h a r a c t e r i z e d  by an  i n t e r e s t i n g  s i d e l i g h t
6 2w ith  th e  s u b j e c t s  i n  th e  c o n t r o l  g ro u p .  In  o r d e r  to  

m o t iv a te  t h e s e  s u b j e c t s ,  Beckhow had them p r a c t i c e  th e  g o l f  

p u t t  th ro u g h  MP. Beckhow c o n c lu d e d  t h a t  t h e  u se  o f  lo o p  

f i l m  a s  a  MP te c h n iq u e  was e f f e c t i v e  i n  im p ro v in g  b o th  

s k i l l s .  However, m otor s k i l l s  r e q u i r i n g  f i n e  c o n t r o l  and 

p r e c i s e  movements, su c h  a s  i n  t h e  s h o r t  s e r v e ,  were 

i n f lu e n c e d  by MP to  a  l a r g e r  e x t e n t  th a n  t h o s e  s k i l l s  w hich 

a r e  e x p lo s iv e  o r  dynam ic, su c h  a s  th e  lo n g  s e r v e .

62P a u l  Beckhow, "A Com parison  o f  th e  E f f e c t i v e n e s s  
o f  M ental P r a c t i c e  Upon t h e  L e a rn in g  o f  Two G ross-M otor 
S k i l l s "  ( u n p u b l is h e d  M a s t e r ' s  t h e s i s ,  U n i v e r s i t y  o f  Oregon, 
1 9 6 7 ) .
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63 64Somewhat s i m i l a r  s t u d i e s  by K e l ly  J  and S h ic k

i n v e s t i g a t e d  th e  e f f e c t i v e n e s s  o f  s e l e c t e d  MP t e c h n iq u e s  on 

th e  a c q u i s i t i o n  o f  v o l l e y b a l l  s k i l l s .  K e l l y ^  fo u n d  t h a t  

v e r b a l  MP, PP-MP, and  PP w ere  more e f f e c t i v e  i n  d e v e lo p in g  

a b i l i t y  t o  p e rfo rm  t h e  ove rh an d  s e r v e  th a n  was im a g ery  MP. 

She a l s o  found  no s i g n i f i c a n t  d i f f e r e n c e  i n  th e  e f f e c t i v e ­

n e s s  o f  v e r b a l  MP, PP-MP, and  PP i n  l e a r n i n g  t h e  s k i l l .  I n  

t h r e e  s u b - s t u d i e s ,  S h ic k  found  t h a t  a MP g ro u p  had l e a r n e d  

t o  s e r v e  s i g n i f i c a n t l y  b e t t e r  t h a n  th e  n o - p r a c t i c e  g ro u p ,  a

combined MP-PP g ro u p  was s i g n i f i c a n t l y  s u p e r i o r  t o  a

n o - p r a c t i c e  g rou p  o v e r  a  f iv e -w e e k  p e r i o d ,  and  when re d u c e d  

t o  t h r e e  weeks o f  p r a c t i c e  t h e r e  was no d i f f e r e n c e  be tw een  a

combined MP-PP g ro u p  and n o - p r a c t i c e  g ro u p .

A tw o -p ro n g ed  a p p ro a c h  c h a r a c t e r i z e d  a s t u d y  on MP
67e f f e c t i v e n e s s  by Jo h n so n .  ' One p u rp o se  was t o  s tu d y  t h e

^ D a r l e n e  A l ic e  K e l ly ,  "The R e l a t i v e  E f f e c t i v e n e s s  
o f  S e l e c t e d  M ental P r a c t i c e  T ec h n iq u e s  i n  High S c h o o l  G i r l ' s  
A c q u i s i t i o n  o f  a  G ross  Motor S k i l l "  ( u n p u b l is h e d  M a s te r 's  
t h e s i s ,  U n i v e r s i t y  o f  W ash ing ton , 19 6 5 ) .

^ J a c q u e l i n  S h ic k ,  " E f f e c t s  o f  M ental P r a c t i c e  on 
S e l e c t e d  V o l l e y b a l l  S k i l l s  f o r  C o l le g e  Women," The R e se a rc h  
Q u a r t e r l y . XLI, No. 1 (M arch, 1 9 7 0 ) ,  88-9^»

^ K e l l y ,  "The R e l a t i v e  E f f e c t i v e n e s s  o f  S e l e c t e d  
M enta l P r a c t i c e  T ec h n iq u e s  i n  High S choo l G i r l ' s  A c q u i s i t i o n  
o f  a G ross Motor S k i l l , "  l o c .  c i t .

^ S h i c k ,  " E f f e c t s  o f  M ental P r a c t i c e  on S e l e c t e d  
V o l l e y b a l l  S k i l l s  f o r  C o l le g e  Women," l o c .  c i t .

^ B o n n i e  L . Jo h n so n , "An E x a m in a t io n  o f  Some F a c to r s  
Which Might be R e la te d  to  E f f e c t i v e  U t i l i z a t i o n  o f  M ental 
P r a c t i c e  i n  L e a rn in g  a  G ro ss-M o to r  S k i l l "  (u n p u b l is h e d  
M a s t e r ' s  t h e s i s ,  U n i v e r s i t y  o f  Oregon, 1 9 6 ? ) .
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e f f e c t  o f  MP on l e a r n i n g  th e  o n e -w a l l  h a n d b a l l  s e r v i c e .  She 

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

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

memory, la n g u a g e  a b i l i t y ,  n o n - la n g u a g e  a b i l i t y ,  m otor 

a b i l i t y ,  and  s e l f - c o n c e p t  on th e  a b i l i t y  t o  e f f e c t i v e l y  

u t i l i z e  MP t e c h n iq u e s  on l e a r n i n g  a g r o s s  m otor  s k i l l .  The 

s u b j e c t s  w ere  171 s i x t h - g r a d e  s t u d e n t s  who w ere t e s t e d  i n  

t h e  v a r i o u s  a r e a s  o f  c o n c e rn  and g iv e n  a  t e s t ,  r e - t e s t  t o  

d e te rm in e  t h e  amount o f  l e a r n i n g  on th e  h a n d b a l l  s e r v e .  

R e s u l t s  showed t h a t  MP i s  somewhat e f f e c t i v e  i n  l e a r n i n g  th e  

h a n d b a l l  s e r v e  by s i x t h  g r a d e s ,  b u t  t h a t  t h e  p h y s i c a l  

and m e n ta l  c h a r a c t e r i s t i c s  exam ined w ere  n o t  r e l a t e d  to  

a b i l i t y  t o  p r o f i t  by MP. I t  was a l s o  fou nd  t h a t  boys c o u ld  

more e f f e c t i v e l y  u se  MP f o r  im provem ent i n  m otor s k i l l s  th a n  

g i r l s .

The e f f e c t i v e n e s s  o f  MP a s  a f u n c t i o n  o f  a u d io ,  

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

hand d r i v e  i n  t e n n i s  was t h e  o b j e c t  o f  a  r e c e n t  s tu d y  by
68S u r b u r g .  One h undred  and e i g h t y - t h r e e  s u b j e c t s  w ere  

d iv id e d  i n t o  one c o n t r o l  and  s i x  e x p e r im e n ta l  g r o u p s .  The 

e x p e r im e n ta l  g ro u p s  i n c l u d e d  h e a r i n g ,  v ie w in g ,  and h e a r in g

68 P a u l  R. S u rb u rg ,  "A udio , V i s u a l ,  and  A u d io -V isu a l  
I n s t r u c t i o n  w i th  M enta l P r a c t i c e  i n  D e v e lo p in g  th e  F o rehand  
T en n is  D r i v e , "  The R e se a rc h  Q u a r t e r l y . XXXIX, No. 3 
(O c to b e r ,  1 9 6 8 ) ,  7 2 8 -7 3 4 .
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and v ie w in g  a  sound f i l m s t r i p  d e s c r i b i n g  th e  f o r e h a n d  d r i v e

i n  t e n n i s .  T hree  s i m i l a r  g ro u p s  r e c e i v e d  p a r a l l e l

i n s t r u c t i o n  b u t  a l s o  engaged i n  t e n  m in u te s  o f  MP. The

e x p e r im e n t  l a s t e d  e i g h t  weeks w i th  t h r e e  s e s s i o n s  p e r  w eek.

The t h r e e  e x p e r im e n ta l  g ro u p s  w hich  engaged i n  MP showed

s i g n i f i c a n t  im provem ent i n  t h e  p e rfo rm an c e  o f  t h e  s k i l l .

The g ro u p  u s in g  a u d io  i n  c o n ju n c t i o n  w i th  MP had th e  m ost

s i g n i f i c a n t  im provem ent on t h e  f o re h a n d  d r i v e .
69Oxendine c o n d u c te d  t h r e e  s e p a r a t e  e x p e r im e n ts  

i n v o lv i n g  (a )  t h e  p u r s u i t  r o t o r ,  (b )  a  s o c c e r  k i c k  f o r  

a c c u r a c y ,  and ( c )  a m o d if ie d  jump s h o t  i n v o lv i n g  212 

s e v e n t h - g r a d e  boys t o  i n v e s t i g a t e  t h e  e f f e c t s  o f  d i f f e r e n t  

s c h e d u le s  o f  MP and PP on th e  l e a r n i n g  and r e t e n t i o n  o f  th e  

m otor t a s k s .  In  e ac h  e x p e r im e n t ,  f o u r  g ro u p s  p r a c t i c e d  f o r  

s e v en  s u c c e s s iv e  s c h o o l  d a y s .  T hree  o f  th e  g ro u p s  w ere  

i n v o lv e d  w i th  s c h e d u le s  w hich  in c lu d e d  d i f f e r e n t  p r o p o r t i o n s  

o f  MP and PP, w h i le  th e  f o u r t h  g ro u p  engaged i n  PP o n l y .  The 

r e s u l t s  l e d  Oxendine t o  make t h e  f o l lo w in g  c o n c lu s io n s  1 

( l )  up t o  50 p e r  c e n t  o f  th e  MP t im e  can  be a s  e f f e c t i v e  a s  

100 p e r  c e n t  o f  t h e  t im e  i n  PP» (2 )  f o r  s u b j e c t s  w i t h i n  

n o rm al i n t e l l i g e n c e  r a n g e ,  IQ s c o r e s  a r e  n o t  i n d i c a t i v e  o f

69̂ Jo se p h  B. O xendine, " E f f e c t  o f  M ental and P h y s i c a l  
P r a c t i c e  on t h e  L e a rn in g  o f  T h ree  Motor S k i l l s , "  The 
R e se a rc h  Q u a r t e r l y . XL, No. 4 (December, 1 9 69 ) .  7 5 5 -7 6 3 .



o n e 's  a b i l i t y  t o  b e n e f i t  from  MPj and  (3 )  s e v e n t h - g r a d e  

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

o f  MP.
7 0The p u rp o se  o f  a  s tu d y  by Ham erslough was to  

d e te rm in e  t h e  e f f e c t i v e n e s s  o f  t h r e e  m ethods o f  i n s t r u c t i o n ,  

fo l lo w e d  by MP, on th e  l e a r n i n g  o f  t h e  s o f t b a l l  w in d m il l  

p i t c h ,  g o l f  c h ip  s h o t ,  and  s o c c e r  d r i b b l e .  The t h r e e  

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

p e rfo rm a n c e  t e c h n iq u e s  o f  th e  m otor s k i l l ,  o b s e r v in g  a 

f i lm e d  se q u en c e  o f  th e  t a s k ,  o r  l i s t e n i n g  t o  a  t a p e  

r e c o r d i n g  d e s c r i b i n g  t h e  m otor t a s k .  A two-week 

e x p e r im e n ta l  p e r io d  was begun and c o n c lu d e d  w i t h  s k i l l s  

t e s t s  f o r  each  t a s k ,  f o l lo w e d  by a n o th e r  r e - t e s t  f o u r  weeks 

a f t e r  t h e  c o n c lu s io n  o f  t h e  e x p e r im e n ta l  p e r i o d .  The 

r e s u l t s  l e d  th e  a u th o r  t o  c o n c lu d e  t h a t  th e  p r e s e n t a t i o n  o f  

i n s t r u c t i o n  f o l lo w e d  by MP, a s  u sed  i n  th e  s t u d y ,  was 

r e l a t i v e l y  i n e f f e c t i v e  i n  i n c r e a s i n g  p e rfo rm a n c e  i n  a 

com plex g ro s s - m o to r  t a s k .  S k i l l  l e v e l  a c h ie v e d  by MP i n  th e  

t a s k s  u se d  i n  t h i s  s tu d y  a p p e a re d  t o  be r e t a i n e d  w i th  no 

l o s s  up t o  f o u r  weeks a f t e r  th e  c e s s a t i o n  o f  p r a c t i c e .

Males e x h i b i t e d  no d i f f e r e n c e  i n  th e  a b i l i t y  t o  u se  v e r b a l

7 0' W a l te r  S c o t t  H am erslough, "The E f f e c t i v e n e s s  o f  
T hree  Methods o f  I n s t r u c t i o n  Fo llow ed  by M ental R e h e a r s a l ,  
i n  L e a rn in g  T hree  Complex G ross-M o to r  T asks" ( u n p u b l i s h e d  
Ed.D . t h e s i s ,  U n i v e r s i t y  o f  Oregon, 1 9 7 1 ) .
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and v i s u a l  s t i m u l i  i n  l e a r n i n g  g r o s s - m o to r  s k i l l s .  However, 

fe m a le s  w ere  more e f f e c t i v e  i n  u t i l i z i n g  i n f o r m a t i o n  

p r e s e n t e d  i n  an  a u d i t o r y  f a s h i o n  th a n  t h a t  w h ich  was

p r e s e n t e d  by a  f i lm e d  d e m o n s t r a t i o n .
71In  1967, R ic h a rd s o n ' r e p o r t e d  a  c o m p re h en s iv e  

re v ie w  o f  l i t e r a t u r e  c o m p le te d  th ro u g h  1965 on th e  r e l a t i o n  

o f  MP t o  p e rfo rm an c e  and  t o  i n d i v i d u a l  d i f f e r e n c e s  i n  th e  

amount o f  g a in  o b t a i n e d .  R e g a rd in g  t h e  r e l a t i o n  o f  MP to  

p e r fo rm a n c e ,  R ic h a rd so n  found  t h a t  p r im a ry  i n t e r e s t  has 

fo c u s e d  on t h e  g e n e r a l  v a lu e  o f  MP i n  f a c i l i t a t i n g  th e  

i n i t i a l  a c q u i s i t i o n  o f  a  p e r c e p t u a l  m o to r s k i l l ,  a i d i n g  th e  

c o n t in u e d  r e t e n t i o n  o f  su ch  a  s k i l l ,  o r  i n  im p ro v in g  th e  

im m ed ia te  p e rfo rm an c e  o f  a s k i l l .  The a u th o r  c o n c lu d e d  

t h a t  t h e  t r e n d  o f  most s t u d i e s  i n d i c a t e s  t h a t  MP p ro c e d u re s  

a r e  a s s o c i a t e d  w i th  im proved p e rfo rm an c e  o f  t h e  t a s k .  He 

f u r t h e r  c o n c lu d e d  t h a t i  ( l )  t h e r e  i s  e v id e n c e  t h a t  MP can  

le a d  t o  b i l a t e r a l  t r a n s f e r  e f f e c t s *  (2 ) th e  d e g re e  o f  

f a m i l i a r i t y  w i th  th e  p h y s i c a l  p e rfo rm an c e  o f  t h e  t a s k  i s  

r e l a t e d  t o  t h e  e f f i c i e n c y  o f  MP r e l a t i v e  to  PP* (3 )  t h e r e  i s  

a t r e n d  w hich s u g g e s t s  when MP and PP t r i a l s  a r e  a l t e r n a t e d  

d u r in g  l e a r n i n g  t h a t  t h e  im provem ent i n  p e rfo rm a n c e  w i l l  be 

a s  good o r  b e t t e r  th a n  PP t r i a l s  only* and (4 )  t h e r e  i s  an

^ R i c h a r d s o n ,  "M en ta l P r a c t i c e  1 A Review and 
D i s c u s s io n — P a r t  I , "  l o c .  c i t .
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i n d i c a t i o n  t h a t  MP s e s s i o n s  sh o u ld  n o t  exceed  f i v e  m in u t e s

i f  c o n c e n t r a t i o n  i s  to  be  m a i n t a i n e d .

I n  sum m ariz ing  t h e  i n d i v i d u a l  d i f f e r e n c e  s t u d i e s ,  
7 2R ic h a rd so n  c o n c lu d ed  t h a t  on ly  games a b i l i t y  and one  of  

t h e  two s t u d i e s  on m otor  a b i l i t y ,  im aging  a b i l i t y ,  a n d  t h e  

c a p a c i t y  f o r  s e l e c t i v e  a t t e n t i o n  showed a s i g n i f i c a n t  

r e l a t i o n s h i p  t o  amount o f  g a in  f rom  MP.

AUTHORITATIVE STATEMENTS CONCERNING 
THE VALUE OF MENTAL PRACTICE

I n  a  su rv e y  o f  r e s e a r c h  i n  t h e  t e a c h i n g  o f  s p o r t s ,

Kre tchm ar  made t h e  f o l l o w i n g  comment on m en ta l  p r a c t i c e i

T ied  i n t o  g e n e r a l  c o n s i d e r a t i o n s  o f  l e a r n i n g  f ro m  
t h e  o b s e r v a t i o n  o f  o t h e r s  and from v a r i o u s  s o r t s  o f  
v i s u a l  a i d s  i s  t h e  prob lem  o f  l e a r n i n g  th ro u g h  " m e n ta l  
p r a c t i c e , "  which i s  a  p r o c e s s  o f  t r y i n g  to  v i s u a l i z e  a  
d e s i r e d  m o to r  a c t i o n  w i th o u t  a c t u a l l y  p e r f o r m i n g  i t  a t  
t h e  m oment .73

I n  i n t r o d u c i n g  h i s  s t u d y ,  Egst rom  made t h e  f o l l o w i n g  

o b s e r v a t i o n i

P e rh a p s  t h e  t r a d i t i o n a l  m ethodology  u se d  i n  l e a r n i n g  
motor  s k i l l s  has r e s u l t e d  f rom  t h e  a c h ie v e m e n t s  which 
i n d i v i d u a l s  have made a s  a  r e s u l t  o f  l e a r n i n g  b a s e d  
p r i m a r i l y  on t r i a l  and  e r r o r  methods i n  which t h e  
r e s p o n s e  t o  e x t e r n a l  s t i m u l i  was pa ram o un t .  No one 
would d i s p u t e  th e  f a c t  t h a t  t h e  p u r p o s e f u l  p r a c t i c e  o f  
a  g r o s s  m o to r  s k i l l  can r e s u l t  i n  improved p e r f o r m a n c e .

7 2 I b i d .
7 3' - 'R o b e r t  T. Kretchman,  "A Survey  o f  R e s e a r c h  i n  t h e  

T ea ch in g  o f  S p o r t s , "  The R e se a rc h  Q u a r t e r l y . XX, No. 3 
(O c to b e r ,  1949)» 243.
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One c o u l d ,  however,  q u e s t i o n  t h e  e f f i c i e n c y  o f  any  
method which  d i d  n o t  t a k e  f u l l  a d v a n t a g e  o f  any  
a b i l i t i e s  t h a t  an i n d i v i d u a l  p o s s e s s e d  which  c o u ld  
c o n c e i v a b l y  c o n t r i b u t e  t o  t h e  l e a r n i n g  p r o c e s s  i n  a 
p o s i t i v e  m anner .  P e r h a p s  s k i l l s  a r e  l e a r n e d  a s  t h e y  
have  been  t a u g h t ,  when p r i o r  e x p e r i e n c e  h as  p r o v e n  t h e  
e f f e c t i v e n e s s  o f  t h e  p r e v i o u s  m ethod .  N e v e r t h e l e s s ,  
i t  seems c o n c e i v a b l e  t h a t  i n d i v i d u a l s  c o u ld  l e a r n  t o  
f o c u s  t h e i r  c o n c e n t r a t i v e  powers and r e s p o n d  t o  
i n t e r n a l  a s  w e l l  a s  e x t e r n a l  s t i m u l i .  Improved 
p e r f o r m a n c e s  might  r e s u l t  from t h i s  more s e n s i t i v e  
r e l i a n c e  upon t h e  c e n t r a l  mechanisms t h r o u g h  w h ich  
l e a r n i n g  i s  r e g u l a t e d . 74

A d d r e s s in g  t h e  v a l u e  o f  m e n ta l  p r a c t i c e ,  K in g s l e y

s t a t e d i

I n  t h e  a b s e n c e  o f  a n  i n s t r u c t o r ,  i t  would seem t h a t  an 
i n d i v i d u a l  m ig h t  i n  some c a s e s  be a b l e  t o  t h i n k  o u t  t h e  
p r o p e r  p r o c e d u r e  f rom d e v e l o p in g  a  new t y p e  o f  s k i l l .
To t h i n k  o u t  t h e  b e s t  method o f  p e r f o r m in g  a  s k i l l  
r e q u i r e s  a c e r t a i n  amount o f  knowledge o r  e x p e r i e n c e  
r e l e v a n t  t o  t h e  s k i l l  and an  a c q u a i n t a n c e  w i t h  t h e  
p r i n c i p l e s  i n v o l v e d .  I t  i s  p r o b a b l y  more o f t e n  th e  
e x p e r t  o r  p e r s o n  who has  a l r e a d y  a c q u i r e d  more 
p r o f i c i e n c y  t h a n  t h e  n o v i c e  who a c t u a l l y  t h i n k s  o u t  a 
way t o  p e r f o r m  a s k i l l .  When r e f l e c t i v e  t h i n k i n g  i s  
h e l p f u l ,  i t s  c o n t r i b u t i o n  i s  o f  t h e  same s o r t  a s  t h a t  
made by t h e  i n s t r u c t i o n  o f  a  t e a c h e r .  I t  p r o v i d e s  
s u g g e s t i o n s  on how t o  p r o c e e d .  Of i t s e l f  i t  c a n  n e v e r  
y i e l d  a  m oto r  s k i l l ,  however,  i t  may f o r e s h o r t e n  t r i a l  
and e r r o r  and  t h e r e b y  c o n t r i b u t e  t o  t h e  e f f i c i e n c y  of  
l e a r n i n g .  The deve lopm en t  o f  s k i l l  r e q u i r e s  p h y s i c a l  
p r a c t i c e  on t h e  p a r t  o f  t h e  l e a r n e r ,  a l t h o u g h  m e n ta l  
p r a c t i c e  can  a s s i s t  t h e  p r o c e s s . 75

n l i
E gst rom ,  o p .  c i t . ,  p .  472 .

7«;
-'Howard L. K i n g s l e y ,  The N a tu re  and C o n d i t i o n s  o f  

L e a r n in g  (Englewood C l i f f s ,  N . J . i  P r e n t i c e - H a l l ,  I n c . ,
19 5 7 ) .  p p .  3 0 7 -3 0 8 .



One o f  t h e  s t r o n g e s t  a d v o c a t e s  o f  t h e  v a l u e  o f
7 6m e n ta l  p r a c t i c e  t o  l e a r n i n g  g o l f  was M o r r i so n ,  who f e l t  

t h a t  m e n ta l  r e h e a r s a l  be tw een  p h y s i c a l  p r a c t i c e  i s  

d e s i r a b l e  and  h e l p f u l .  I n  a d d i t i o n ,  m e n t a l  p r a c t i c e  t e n d s  

t o  i n c r e a s e  l e a r n i n g ,  d e c r e a s e  f o r g e t t i n g  and r e a r r a n g e  

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

F i n a l l y ,  M o r r i so n  s t a t e d  t h a t  c r e a t i v e  i m a g i n a t i o n  may 

b r i n g  new i n s i g h t s  i n t o  b e t t e r  fo rm .

I n  t h e i r  t e x t b o o k ,  P h y s i o lo g y  o f  E x e r c i s e . Morehouse

and M i l l e r  s t a t e d i

T h in k in g  a b o u t  m u sc u la r  p e r fo rm a n c e  has been  shown t o  
p ro d u ce  a n  i n c r e a s e  i n  t h e  t e n s i o n  o f  t h e  m u sc le s  
which  would p a r t i c i p a t e  i n  a c t u a l  p e r f o r m a n c e .  T h is  
phenomenon s u g g e s t s  t h a t  l e a r n i n g  and p e r f e c t i o n  o f  
s k i l l  can  p r o c e e d  th r o u g h  r e a d i n g  and t h i n k i n g  a b o u t  
t h e  t e c h n i q u e  o r  e v e n t .  Thus,  a  g o l f e r  d u r i n g  t h e  
w i n t e r  s e a s o n  may improve  h i s  swing by s t u d y i n g  t e x t s  
w r i t t e n  on t h e  s u b j e c t . ' '

SUMMARY

The l i t e r a t u r e  r e v ie w e d  i n  t h i s  c h a p t e r  l e a d s  t o  t h e  

g e n e r a l  c o n c l u s i o n  t h a t  MP h as  p ro v e n  t o  be 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  method f o r  e f f e c t i n g  m otor  l e a r n i n g  i n  s e l e c t e d  

s p o r t s  and p h y s i c a l  e d u c a t i o n  a c t i v i t i e s  a s  w e l l  a s  many

^ A l e x  J .  M o r r i so n ,  B e t t e r  G o l f  W ithou t  P r a c t i c e  
(New Yorki  Simon and  S c h u s t e r ,  i 9 6 0 ) ,  p .  6 9 *

7 7'L a u r e n c e  E .  Morehouse and A ugus tus  T. M i l l e r ,  
P h y s i o lo g y  o f  E x e r c i s e  ( S t .  L o u is  1 The C. V. Mosby Company, 
19 5 9 ) ,  p .  6 9 .
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o t h e r  u n r e l a t e d  m oto r  s k i l l s .  I n  a few r a r e  c a s e s ,  MP h as  

b een  more e f f e c t i v e  t h a n  PP when d e te r m i n e d  by p h y s i c a l  

p e r f o r m a n c e  t e s t i n g .  C o m bin a t io n  o f  b o th  MP and PP 

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

u t i l i z e d  s i n g u l a r l y .  More o f t e n  t h a n  n o t ,  PP was t h e  s i n g l e  

most e f f e c t i v e  a p p ro a c h  when c o n s i d e r e d  i n  s t u d i e s  i n c l u d i n g  

MP, PP, and  MP-PP.



Chapter 3

PROCEDURE

This chapter is devoted to the general procedure 
used during this study. It includes the procedure used for 
the selection of subjects, a description of the instruments 
used in determining serving skill and capacity for learning 
new motor skills, and the teaching approach followed during 
the actual experimental period.

SUBJECTS

The subjects were sixty male students enrolled at 
Middle Tennessee State University during the spring semester, 
1973* Of these, forty-six subjects were distributed among 
three handball classes in which all were enrolled for 
academic credit. These classes served as the experimental 
groups used for this study. The remaining fourteen subjects 
comprised a control group and were chosen from among male 
students not enrolled in physical education activity courses. 
This group was selected to parallel as closely as possible 
the other three groups based on age, varsity athletic

^7
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e x p e r i e n c e ,  p r e v i o u s  h a n d b a l l  e x p e r i e n c e  and number o f  

p h y s i c a l  e d u c a t i o n  a c t i v i t y  c o u r s e s  c o m p le te d .

To accommodate t h e  s e l e c t i o n  o f  t h e  s u b j e c t s  f o r  t h e  

c o n t r o l  g r o u p s ,  a  p e r s o n a l  d a t a  form was com ple ted  by each  

s u b j e c t  i n  t h e  e x p e r i m e n t a l  g ro u p s  ( h a n d b a l l  s e c t i o n s )  which 

p r o v id e d  t h e  f o l l o w i n g  i n f o r m a t i o n i  name; a g e i  h e i g h t ;  

w e i g h t ;  academ ic  c l a s s i f i c a t i o n ;  QPR; day and t im e  o f  c l a s s  

m e e t in g ;  s e c t i o n  number;  number o f  p h y s i c a l  e d u c a t i o n  

a c t i v i t y  c o u r s e s  c o m p le te d ;  h ig h  s c h o o l  and c o l l e g e  v a r s i t y  

a t h l e t i c  e x p e r i e n c e ;  and amount o f  p r e v i o u s  h a n d b a l l  

e x p e r i e n c e .

A f t e r  c o l l e c t i n g  t h e s e  d a t a ,  t h e  w r i t e r  d e v e lo p e d  a 

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

g r o u p s .  F i f t e e n  s t u d e n t s  who c l o s e l y  p a r a l l e d  th e  p r o f i l e  o f  

t h e  e x p e r i m e n t a l  s u b j e c t s  were  chosen  a s  members o f  t h e  

c o n t r o l  g r o u p .  One o f  t h e s e  s u b j e c t s  was u n a b le  t o  c o m p le te  

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

c o n t r o l  g ro u p  t o  f o u r t e e n  s u b j e c t s .

INSTRUMENTS

The l i t e r a t u r e  r e v e a l s  a  r e a l  s c a r c i t y  o f  s k i l l  

t e s t s  t h a t  may be u se d  w i t h  h a n d b a l l  i n s t r u c t i o n .  A number 

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

t e x t b o o k s  and  o t h e r  t e a c h i n g  g u i d e s ;  however,  few have  b e en  

s t a t i s t i c a l l y  e v a l u a t e d .  T h is  w r i t e r  has been  a b l e  t o
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i d e n t i f y  o n l y  a few h a n d b a l l  s k i l l  t e s t s  which  have been  

s u b j e c t e d  t o  s t a t i s t i c a l  a n a l y s i s .  C o r n i s h  d e v e lo p e d  a 

h a n d b a l l  s k i l l  t e s t  which had a m u l t i p l e  c o r r e l a t i o n  

c o e f f i c i e n t  o f  .6 9 4  f o r  f i v e  i t e m s  and  t h e  t o t a l  number o f  

p l u s  p o i n t s  on games won i n  a  h a n d b a l l  tou rn am en t .^®  The 

h i g h e s t  z e r o - o r d e r  c o r r e l a t i o n s  on t h e  C o r n i s h  t e s t  were .6?  

be tween  t h e  c r i t e r i o n  and t h e  3 ° - s e c o n d  w a l l  v o l l e y  and .67  

be tw een  t h e  c r i t e r i o n  and t h e  s e r v i c e  p la c e m e n t  i t e m .

I n  a more r e c e n t  s t u d y ,  P e n n i n g to n ,  e t  a l . ,  r e p o r t e d

t h e  deve lopm en t  o f  a n  i n s t r u m e n t  t o  measure  h a n d b a l l  
7 9a b i l i t y . 7 These i n v e s t i g a t o r s  r e p o r t e d  a m u l t i p l e  

c o r r e l a t i o n  c o e f f i c i e n t  o f  .802 f o r  t h r e e  e x p e r i m e n t a l  

v a r i a b l e s  and  t h e  c r i t e r i o n  o f  t h e  a v e r a g e  s c o r e  p e r  game 

o b t a i n e d  i n  a  p a r t i a l  r o u n d - r o b i n  to u rn a m e n t  among t h i r t y -  

se v en  male u n d e r g r a d u a t e  s t u d e n t s .  The h i g h e s t  z e r o - o r d e r  

c o r r e l a t i o n  o b t a i n e d  was .711 be tw een  t h e  s e r v i c e  p la c e m e n t  

t e s t  and t h e  c r i t e r i o n .

The s e r v i c e  p lac em en t  t e s t  d e v e lo p e d  by P e n n in g to n ,  

e t  a l . .  was s e l e c t e d  f o r  u se  i n  t h i s  e x p e r im e n t  due t o  i t s  

r e l a t i v e l y  h ig h  v a l i d i t y  c o e f f i c i e n t  and e a se  i n

7 8 C la y to n  C o r n i s h ,  "A Study  o f  Measurement o f  
A b i l i t y  i n  H a n d b a l l , "  The R e s e a r c h  Q u a r t e r l y . XX, No. 2 (May, 
1949) ,  2 1 5 -2 2 2 .

79 P e n n i n g to n ,  e t  a l . ,  l o c .  c i t .



50

a d m i n i s t e r i n g .  I t  was n e c e s s a r y ,  however ,  t o  s l i g h t l y  

modify  t h i s  t e s t  i n  two ways f o r  u s e  i n  t h i s  s t u d y .  The 

c o u r t  m a rk in g s  were s l i g h t l y  a d j u s t e d  f o r  u se  on t h e  

r e g u l a t i o n  Middle T e n n e s se e  S t a t e  U n i v e r s i t y  c o u r t s  s i n c e  t h e  

P e n n in g to n  s t u d y  was c o n d u c te d  on a  c o u r t  s l i g h t l y  s m a l l e r  

t h a n  r e g u l a t i o n  s i z e .  While t h e  P e n n in g to n  s t u d y  u se d  a 

b l a c k  r u b b e r  b a l l  w i t h  a  d i a m e t e r  o f  2 .5 '* ,  t h i s  s t u d y  

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

P e n n in g to n  S e r v i c e  P la ce m e n t  
T e s t

The c o u r t  was d i v i d e d  i n t o  a r e a s  t h a t  were  a s s i g n e d  

n u m e r i c a l  v a l u e s  a s  shown i n  F i g u r e  1 .  S e r v i n g  i n  a 

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

b a l l  i n t o  t h e  c o u r t  a r e a  h a v in g  th e  h i g h e s t  n u m e r i c a l  v a l u e .  

Each s u b j e c t  was g i v e n  t e n  t r i a l s  on e ac h  ty p e  s e r v i c e  

(power and l o b )  and h i s  s c o r e  was computed by a d d in g  th e  

r e s u l t s  o f  each  t r i a l .  Thus, a  t o t a l  s c o r e  f o r  e ac h  o f  t h e  

two s e r v e s  was r e c o r d e d  f o r  each  s u b j e c t .  The t e s t  was 

a d m i n i s t e r e d  t o  t h e  s u b j e c t s  on t h e  second  and e l e v e n t h  c l a s s  

p e r i o d s ,  o r  t h e i r  e q u i v a l e n t s ,  d e p en d ing  on t h e  g ro u p  t e s t e d .  

The a d m i n i s t r a t i o n  o f  t h e  t e s t  was u n d e r  t h e  s u p e r v i s i o n  o f  

t h e  w r i t e r .

I n  o r d e r  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  l e v e l  o f  t h i s  

t e s t ,  i t  was a d m i n i s t e r e d  a second  t im e  d u r i n g  t h e  i n i t i a l
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t e s t i n g  p e r i o d .  A r e l i a b i l i t y  c o e f f i c i e n t  was computed by
go

u s i n g  t h e  P e a r s o n  Product-Moment C o r r e l a t i o n  method.

Iow a-B race  T e s t  o f  Motor 
E d u c a b i l i t y

81The Iow a-B race  T e s t  o f  Motor E d u c a b i l i t y  i n c l u d e s ,  

among o t h e r s ,  a  b a t t e r y  o f  t e n  s t u n t s  d e s i g n e d  f o r  h ig h  

s c h o o l  boys which p u r p o r t e d l y  m ea su re s  t h e  e a s e  w i t h  which  

p e r s o n s  l e a r n  new motor  s k i l l s .  T h is  t e s t  was u se d  to  

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

g r o u p s  t o  l e a r n  new s k i l l s .  I n  a d d i t i o n ,  t h e  r e s u l t s  o f  t h e  

Iow a-B race  T e s t  were  c o r r e l a t e d  w i t h  t h e  n e t  d i f f e r e n c e  

be tw een  p r e -  and p o s t - t e s t  r e s u l t s  on t h e  P e n n in g to n  t e s t .  

These  c o r r e l a t i o n s  p r o v id e d  i n f o r m a t i o n  c o n c e r n i n g  t h e  amount 

o f  a g re em e n t  b e tw een  c a p a c i t y  f o r  l e a r n i n g  new m otor  s k i l l s  

and t h e  a c t u a l  change  i n  p e r fo rm a n c e  on t h e  s e r v i c e  t e s t .

The Iow a-B race  T e s t  was c h o sen  b e ca u se  i t  i s  

g e n e r a l l y  acknow ledged  t o  be one o f  t h e  b e s t  t e s t s  o f  i t s  

k in d  and i s  v e r y  e a s i l y  and q u i c k l y  a d m i n i s t e r e d .  A l th o u g h  

t h i s  t e s t  d o es  n o t  p r o v i d e  a  b a t t e r y  f o r  c o l l e g e  men, i t  was 

assumed t h a t  t h e  b a t t e r y  u sed  was e q u a l l y  r e l i a b l e  i n  

a s c e r t a i n i n g  motor  e d u c a b i l i t y  l e v e l s  o f  c o l l e g e  men. The

80N. M. Downie and R. W. H ea th ,  B a s ic  S t a t i s t i c a l  
Methods (New Yorki H a rp e r  and Row, 196 5 ) .  P» 8 3 .

81 Donald  K. Mathews, Measurement i n  P h y s i c a l  
E d u c a t i o n  ( P h i l a d e l p h i a *  W. B. S a u n d e rs  C o . ,  1963 ) ,  
p p .  150-15^«
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t e s t  was a d m i n i s t e r e d  a t  t h e  b e g in n i n g  o f  t h e  e x p e r i m e n t a l  

p e r i o d  ( seco nd  c l a s s  m e e t in g )  u n d e r  t h e  s u p e r v i s i o n  o f  t h e  

w r i t e r .  I t  c o n s i s t e d  o f  t h e  f o l l o w i n g  i t e m s  which  were 

c o n d u c te d  on a  p a s s - f a i l  b a s i s i  one f o o t - t o u c h  head i  

g r a p e v i n e i  s t o r k  s t a n d j  fo r w a r d  hand k i c k !  t h r e e  d i p s j  s i d e  

k i c k !  k n e e l - ju m p  t o  f e e t ?  R u s s i a n  d a n ce j  s i n g l e  s q u a t  

b a l a n c e j  and jump f o o t .

Each s u b j e c t ' s  s c o r e  was d e te r m in e d  by r e c o r d i n g  a 

" 2 , "  " 1 #" o r  "0" f o r  each  o f  t h e  t e n  t e s t  i t e m s ,  d e p e n d in g  on 

w h e th e r  t h e  i t e m  was p r o p e r l y  p e r fo rm ed  on t h e  f i r s t  o r  

seco nd  t r i a l ,  r e s p e c t i v e l y ,  o r  n o t  a t  a l l .  The sum o f  s c o r e s  

on t h e  t e n  i t e m s  was r e c o r d e d  a s  t h e  Iow a-B race  T e s t  s c o r e .

EXPERIMENTAL PERIOD

The e x p e r im e n t  was c o n d u c ted  i n  c o n j u n c t i o n  w i t h  t h e  

r e g u l a r  c l a s s  m e e t in g s  h e l d  i n  t h e  Murphy A t h l e t i c  C e n te r  and 

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

a p p r o x i m a t e l y  f i v e  and o n e - h a l f  w eeks .  The e x p e r i m e n t a l  

p e r i o d  was d i s t r i b u t e d  a s  f o l l o w s »

1 s t  M eet ing— O r i e n t a t i o n  t o  c o u r s e !  e x p l a n a t i o n  o f  

e x p e r im e n t  and  what e x p e c t a t i o n s  were made o f  s u b j e c t s !  

q u e s t i o n  and an sw e r  p e r i o d !  c o m p le t io n  o f  p e r s o n a l  d a t a  

f o r m s .

2nd M eet ing—A d m i n i s t e r e d  motor  e d u c a b i l i t y  t e s t  a t  

b e g in n i n g  o f  p e r i o d i  a d m i n i s t e r e d  h a n d b a l l  s e r v i c e  t e s t  f o r
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s c o r e j  f o l l o w e d  up w i t h  second  a d m i n i s t r a t i o n  o f  s e r v i c e  t e s t  

f o r  r e l i a b i l i t y  p u r p o s e s .

3 r d - 1 0 t h  M e e t in g s— S u b j e c t s  i n  e x p e r i m e n t a l  g r o u p s  

p r a c t i c e d  t h e  h a n d b a l l  s e r v i c e  i n  a c c o r d a n c e  w i th  t h e  

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

1 1 th  M eet ing— R e a d m in i s t e r e d  t h e  s e r v i c e  t e s t  a s  p e r  

i t s  i n i t i a l  a d m i n i s t r a t i o n  a t  t h e  second  c l a s s  m e e t i n g .

EXPERIMENTAL GROUPS

The e x p e r i m e n t a l  g ro u p s  were  t h r e e  h a n d b a l l  c l a s s e s  

which  were p a r t  o f  t h e  n o rm a l  p h y s i c a l  e d u c a t i o n  a c t i v i t y  

c o u r s e  o f f e r i n g s  a t  t h e  U n i v e r s i t y .  Each g ro u p  ( c l a s s  

s e c t i o n )  was random ly  a s s i g n e d  one o f  t h e  t h r e e  i n s t r u c t i o n a l  

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

I n s t r u c t i o n a l  T ech n iqu es

T r a d i t i o n a l .  The t r a d i t i o n a l  method c o n s i s t e d  

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

w r i t e r ,  f o l l o w e d  by a  d e m o n s t r a t i o n .  The s u b j e c t s  worked 

i n d i v i d u a l l y  and i n  s m a l l  g ro u p s  p r a c t i c i n g  t h e  s k i l l  w h i l e  

t h e  i n s t r u c t o r  roamed among them o f f e r i n g  h i n t s  f o r  im prove ­

ment and p r o v i d i n g  o t h e r  fo rm s o f  f e e d b a c k .

To b e t t e r  i l l u s t r a t e  t h e  t r a d i t i o n a l  i n s t r u c t i o n a l  

method,  t h e  f o l l o w i n g  a c c o u n t  o f  t h e  i n i t i a l  i n s t r u c t i o n a l
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p e r i o d  d u r i n g  which  t h e  l o b  s e r v i c e  was i n t r o d u c e d ,  i s  

o f f e r e d i

1) The s u b j e c t s  were g a t h e r e d  i n  one c o u r t  and 

s e a t e d  i n  a  s m a l l  g roup  on one s i d e  o f  t h e  c o u r t .  The 

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

d e s c r i b i n g  t h e  o b j e c t i v e s  o f  t h e  s e r v i c e .

2) The i n s t r u c t o r  d e m o n s t r a t e d  t h e  s k i l l  s e v e r a l  

t im e s  and a d v i s e d  t h e  s u b j e c t s  t o  f a m i l i a r i z e  t h e m s e lv e s  w i th  

t h e  "whole"  s k i l l .

3) The p a r t i a l l y  cupped p o s i t i o n  o f  t h e  s t r i k i n g  

hand was d e m o n s t r a t e d .  The b a l l  was h e ld  on t h e  palm o f  t h e  

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

be tw een  t h e  b a l l  and  h an d .

*0 The h o l d i n g  o f  t h e  b a l l  by t h e  " d ro p p in g  hand" 

was d e m o n s t r a t e d .

5)  The s t a r t i n g  p o s i t i o n  was d e s c r i b e d  and 

d e m o n s t r a t e d .  P o i n t s  f o r  em phas is  i n c l u d e d  t h e  s e r v e r ' s  

p o s i t i o n  w i t h i n  t h e  s e r v i c e  zone ,  t h e  w e i g h t - b e a r i n g  l e g ,  t h e  

p a r t i a l l y  f l e x e d  h i p s  and knees  r e s u l t i n g  i n  a  s l i g h t l y  

c ro u c h e d  body p o s i t i o n ,  and  t h e  p o s i t i o n  o f  t h e  s t r i k i n g  arm.

6) The a c t u a l  s e r v i c e  m otion  was d e s c r i b e d  and 

d e m o n s t r a t e d .  Emphasis  was g iv e n  t h e  s t e p  m o t io n ,  p o i n t  a t  

which t h e  b a l l  i s  d rop ped  and t h e  " s c i s s o r - l i k e "  a c t i o n  of  

t h e  a rm s .
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7)  The a c t u a l  d r o p p in g  o f  t h e  h a n d b a l l  was 

d e m o n s t r a t e d  and  t i p s  were  g i v e n  f o r  s u c c e s s .  Emphasis  was 

p l a c e d  on d r o p p i n g ,  r a t h e r  t h a n  t o s s i n g ,  t h e  b a l l  and on t h e  

im p o r ta n c e  o f  s t r i k i n g  t h e  b a l l  a t  i t s  z e n i t h ,  o r  "dead  

p o i n t "  o f  t h e  bo un ce .

8) The m otion  o f  t h e  s t r i k i n g  hand im m e d ia te ly  

b e f o r e ,  d u r i n g ,  and a f t e r  t h e  s t r i k i n g  o f  t h e  b a l l  was 

d e m o n s t r a t e d .

9) The i n s t r u c t o r  s t r e s s e d  t h e  im p o r ta n c e  o f  

c o n c e n t r a t i n g  on w a tc h in g  t h e  b a l l  t h r o u g h o u t  t h e  e n t i r e  

s e r v i c e  s e q u e n c e  from t h e  s t a r t i n g  p o s i t i o n  th r o u g h  t h e  

f o l l o w - t h r o u g h .

10) The im p o r ta n c e  o f  t h e  f o l l o w - t h r o u g h  was

s t r e s s e d ,  and t h e  p o i n t s  t o  be c o n s c i o u s  o f  were n o t e d  a s  t h e

f o l l o w - t h r o u g h  was d e m o n s t r a t e d .

11) The i n s t r u c t o r  d e m o n s t r a t e d  s e v e r a l  more 

e x e c u t i o n s  o f  t h e  s e r v i c e  w i th  t h e  i n t e n t i o n  o f  " t y i n g  

t o g e t h e r  t h e  components"  i n t o  t h e  "whole" s k i l l .

12) The s u b j e c t s  were t h e n  a sk ed  t o  p a i r  o f f  w i t h  a

p a r t n e r  and go w i th  a n o t h e r  p a i r  t o  one o f  t h e  f o u r  a v a i l a b l e  

c o u r t s .  Each s u b j e c t  was a sk ed  t o  p r a c t i c e  th e  s e r v i c e  

m o t io n  w i t h o u t  t h e  b a l l  w h i l e  h i s  p a r t n e r  o bse rv ed  and 

p r o v id e d  c o n s t r u c t i v e  c r i t i c i s m  r e l a t i v e  t o  th e  i n s t r u c t o r ' s  

"model" p e r f o r m a n c e .
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13) Each  s u b j e c t  was i n s t r u c t e d  to  become f a m i l i a r  

w i t h  t h e  h a n d b a l l ,  how i t  bounced  and how to  c o n t r o l  t h e  

h e i g h t  o f  t h e  b o u n c e .

14) The s u b j e c t s  were a sk e d  t o  g e t  t h e  f e e l  o f  t h e  

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

The i n s t r u c t o r  s u g g e s t e d  t h a t  a t  t h e  o u t s e t  em phas is  be 

p l a c e d  on d e v e l o p i n g  a smooth,  n a t u r a l  m otion  r a t h e r  t h a n  

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

15) The i n s t r u c t o r  c i r c u l a t e d  among t h e  s u b j e c t s  

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

im provem ent ,  d e m o n s t r a t i n g  t h e  s e r v i c e  o r  a p a r t i c u l a r  

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

on a  g i v e n  c o u r t  t o  r e e m p h a s iz e  some a s p e c t  o f  t h e  s k i l l .

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

b r i e f  r e v i e w  of  p a s t  l e s s o n s  was p r e s e n t e d  t o  t h e  g ro u p  

en m asse , f o l l o w e d  by d i r e c t i o n s ,  d e m o n s t r a t i o n s ,  and 

o b j e c t i v e s  f o r  t h e  l e s s o n  a t  hand .  The p r im a ry  em phas is  o f  

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

t h e  m otor  s k i l l  on a t r i a l  and e r r o r  b a s i s .  T h i s  

i n s t r u c t i o n a l  method d i d  i n c l u d e ,  however ,  an  a s s i g n m e n t  to  

r e a d  d e s c r i p t i o n s  o f  t h e  s k i l l s  a s  w e l l  a s  v i e w in g  m o t io n  

f i l m  and  o t h e r  a i d s  showing "model t y p e "  p e r f o r m a n c e s .

Mental  P r a c t i c e .  The MP method c o n s i s t e d  

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

and l e a r n i n g  t h e  s k i l l .  No p h y s i c a l  p r a c t i c e  was p e r m i t t e d
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a t  any  t im e  d u r i n g  t h e  e x p e r i m e n t a l  p e r i o d .  T h i s  method 

i n c l u d e d  d i r e c t e d  MP whereby t h e  w r i t e r  o f f e r e d  v e r y  p r e c i s e  

d i r e c t i o n s  f o r  im a g in in g  t h e  p e r fo rm a n c e  o f  t h e  s k i l l .  The 

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

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

1) C lo se  your  e y e s  and c o n c e n t r a t e  on what you 

h e a r .  As you l i s t e n ,  v i s u a l i z e  y o u r s e l f  a s  t h e  s u b j e c t  i n  

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

t o  f e e l  y o u r  body move a s  you s e e  a  m e n ta l  image o f  y o u r s e l f  

e x e c u t i n g  t h e  s k i l l .

2) P o s i t i o n  y o u r s e l f  i n  t h e  s e r v i c e  zone r e l a t i v e l y  

c l o s e  t o  t h e  l e f t  s i d e  w a l l  and f a c i n g  t h e  f r o n t  w a l l .

3) You sh o u ld  be  s t a n d i n g  w i t h  you r  w e ig h t  o v e r  

y o u r  r i g h t  f o o t  which i s  j u s t  i n s i d e  t h e  s e r v i c e  zone i n  

f r o n t  o f  t h e  s h o r t  l i n e .  The l e f t  f o o t  sh o u ld  be s l i g h t l y  

ah ea d  o f  t h e  r i g h t  f o o t  an d  r e a d y  t o  s t e p  f o r w a r d  to w a rd  t h e  

f r o n t  w a l l .  Both knees  sh o u ld  be f l e x e d  c o m f o r t a b l y  and  y o u r  

body sh o u ld  be l e a n i n g  s l i g h t l y  f o r w a r d .  Can you f e e l  t h e  

t e n s i o n  i n  t h e  m usc les  o f  y ou r  r e a r  l e g  a s  i t  i s  p a r t i a l l y  

b e n t  and s u p p o r t i n g  your  body w e ig h t?

4) Your r i g h t  a rm, t h a t  i s  t h e  s t r i k i n g  arm, s h o u ld  

be  f u l l y  e x te n d e d  a t  t h e  elbow and drawn back  w e l l  b e h in d  

y o u r  body so t h a t  i t  i s  a p p r o x i m a t e l y  p a r a l l e l  t o  t h e  f l o o r ,  

w i t h  t h e  palm f a c i n g  down.
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5) The hand i t s e l f  s h o u l d  be i n  a  "cocked"  o r  

h y p e r - e x t e n d e d  p o s i t i o n  a t  t h e  w r i s t ,  s u c h  t h a t  t h e  b a ck  

s u r f a c e  o f  t h e  hand a p p r o a c h e s  y o u r  f o r e a r m .  The f i n g e r s  and 

thumb sh o u ld  be c l o s e  t o g e t h e r  fo rm in g  a  s l i g h t l y  cupped  hand 

p o s i t i o n .

6) The b a l l  s h o u ld  be h e ld  l o o s e l y  be tw een  t h e  

thumb and f i n g e r s  o f  t h e  l e f t  hand w i t h  t h e  palm up.

7) The l e f t  arm s h o u ld  be e x te n d e d  a t  th e  elbow 

and s l i g h t l y  fo r w a r d  away from t h e  body so  t h a t  you r  l e f t  

hand ,  t h a t  i s  t h e  one w i t h  th e  b a l l ,  i s  p o s i t i o n e d  above  and 

s l i g h t l y  ah ea d  o f  y o u r  f r o n t  f o o t .

8) Your head sh o u ld  be down w i t h  y o u r  eyes  f o c u s e d  

i n t e n t l y  on t h e  b a l l .  You a r e  now r e a d y  t o  i n i t i a t e  t h e  l o b  

s e r v i c e  m o t io n .

9)  Now t r y  t o  f e e l  y o u r  body move a s  you im ag ine  

y o u r s e l f  e x e c u t i n g  t h e  f o l l o w i n g  s e r v i c e  m o t io n i  s t e p  

f o rw a rd  to w ard  t h e  s e r v i c e  l i n e  w i th  y o u r  l e f t  f o o t .  As y o u r  

w e ig h t  t r a n s f e r s  f rom  t h e  r e a r  f o o t  t o  t h e  l e f t  f o o t  t h e  b a l l  

s h o u ld  be d ropped  so t h a t  i t  s t r i k e s  t h e  f l o o r  s l i g h t l y  beyond 

and t o  t h e  r i g h t  o f  t h e  l e f t  f o o t .

10) Focus y o u r  ey es  on t h e  b a l l  and t r y  t o  f o l l o w  i t  

a s  i t  f a l l s  and r i s e s  a f t e r  b o u n c in g  o f f  t h e  f l o o r .

11) As t h e  b a l l  i s  r e l e a s e d  f rom t h e  l e f t  h and ,  t h e

r i g h t  arm s h o u l d  be swung downward and fo rw a rd  so t h a t  th e  

r i g h t  hand s t r i k e s  t h e  b a l l  a t  i t s  peak  a f t e r  i t  has  bounced

a b o u t  a f o o t  o r  f o o t  and o n e - h a l f  above t h e  f l o o r .
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12) At c o n t a c t ,  t h e  b a l l  s h o u ld  meet t h e  hand a t  

t h e  j u n c t u r e  o f  t h e  f i n g e r s  w i t h  t h e  pa lm .  As t h e  r i g h t  arm 

p r o c e e d s  t h r o u g h  i t s  downward and fo r w a r d  p a t h ,  t h e  l e f t  arm 

sw ings  i n  t h e  o p p o s i t e  d i r e c t i o n ,  moving backward and upward.  

The a c t i o n  o f  t h e  arms c o u ld  be d e s c r i b e d  a s  s c i s s o r - l i k e .

13) As t h e  b a l l  l e a v e s  t h e  r i g h t  hand on i t s  f l i g h t  

tow ard  t h e  f r o n t  w a l l ,  y o u r  r i g h t  arm c o n t i n u e s  i n  an  upward 

m ot ion  c o m p l e t i n g  an  a r c  o f  a b o u t  225 d e g r e e s ,  o r  t w o - t h i r d s  

o f  a  c i r c l e  from s t a r t  t o  f i n i s h .

14) The l e f t  arm c o n t i n u e s  t o  move backw ards  and 

upwards u n t i l  i t  i s  a b o u t  p a r a l l e l  w i t h  t h e  f l o o r  and 

e x te n d e d  b a ck w a rd s .  Your body w e ig h t  has  c o n t i n u e d  t o  s h i f t  

f o rw a rd  u n t i l  a t  t h e  c o m p l e t i o n  o f  t h e  arm a c t i o n  i t  i s  

a lm o s t  e n t i r e l y  on t h e  l e f t  o r  f r o n t  f o o t .

15) Your e y es  c o n t i n u e  t o  f o l l o w  t h e  p a t h  o f  th e

b a l l  a s  i t  s t r i k e s  h ig h  and s o f t  on t h e  f r o n t  w a l l  and

reb ou n ds  down t h e  s i d e  w a l l ,  s t r i k i n g  t h e  f l o o r  j u s t  b e h in d  

t h e  s h o r t  s e r v i c e  l i n e .

16) I t  i s  i m p o r t a n t  t o  remember t h a t  t h e  l o b  

s e r v i c e  i s  a  f i n e s s e  s h o t  a n d ,  c o n s e q u e n t l y ,  does  n o t  depend 

on power o r  speed  o f  movement t o  be e x e c u te d  p r o p e r l y .

I d e a l l y ,  t h e  b a l l  s h o u l d  s t r i k e  t h e  f r o n t  w a l l  g e n t l y  and

h ig h  so t h a t  on t h e  r e t u r n  f l i g h t  t h e  b a l l  d e s c e n d s  a c u t e l y  

i n  an  a r c i n g  p a t h .  When t h e  b a l l  s t r i k e s  t h e  f l o o r  beyond
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t h e  s h o r t  l i n e ,  i t  s h o u ld  bounce h igh  and  c a r r y  t o w a rd s  t h e  

l e f t  r e a r  c o r n e r  where i t  sh o u ld  d i e  o r  l o s e  a l l  i t s  momentum 

a s  i t  s t r i k e s  t h e  r e a r  w a l l  r e s u l t i n g  i n  t h e  b a l l  d r o p p in g  

n e a r l y  v e r t i c a l l y  a f t e r  w a l l  c o n t a c t .  The c l o s e r  t h e  b a l l  

s t a y s  t o  t h e  s i d e  w a l l ,  t h e  more e f f e c t i v e  t h e  s e r v i c e .  A 

l o b  s e r v i c e  may a l s o  be e x e c u te d  on t h e  o t h e r  s i d e  o f  t h e  

c o u r t .

The i n s t r u c t o r  a l s o  en co u rag e d  t h e  u se  o f  non­

d i r e c t e d  i m a g i n a t i o n  o f  t h e  s k i l l  by t h e  s u b j e c t s .  T h is  

t e c h n i q u e  p r o v i d e d  t h a t  each  s u b j e c t  e s t a b l i s h  h i s  own 

seq uen ce  o f  im ag ined  movements. The o n ly  i n s t r u c t i o n  g i v e n  

r e g a r d i n g  n o n - d i r e c t e d  MP was t o  m e n t a l l y  r e h e a r s e  t h e  motor 

s k i l l  f rom t h e  v e r y  b e g in n i n g  c o m p l e t e ly  t h r o u g h o u t  a 

s u c c e s s f u l  e x e c u t i o n  o f  t h e  s k i l l .  Thus, t h e  p r im a r y  em phas is  

o f  t h e  MP i n s t r u c t i o n a l  method was t o  " c l o s e  t h e  e y es  and s e e  

and f e e l  y o u r s e l f  p e r f o r m in g  t h e  s k i l l  w i t h o u t  a c t u a l l y  

moving ."

I n  a d d i t i o n  t o  t h e  p r im a ry  MP t e a c h i n g  a p p ro a c h ,  

t e c h n i q u e s  co ng ru o us  w i t h  a b r o a d e r  c o n n o t a t i o n  o f  t h e  te rm  

"m en ta l  p r a c t i c e "  were employed f o r  l e a r n i n g  t h e  s k i l l .

These i n c l u d e d  v ie w in g  m o t io n  f i l m s ,  s t u d y i n g  p h o t o g r a p h s ,  

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

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

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

comments t y p i f i e d  t h e  i n s t r u c t i o n  t o  t h e  s u b j e c t s i

1) Watch t h e  f i l m  v e r y  c l o s e l y ,  p a r t i c u l a r l y  t h e  

segment  j u s t  b e f o r e  t h e  power p h a se  o f  t h e  s e r v i c e ,  and 

im a g in e  y ou r  own arm moving a s  you p r e p a r e  t o  s t r i k e  t h e  

b a l l .

2) As you s t u d y  t h i s  p h o to g r a p h ,  you w i l l  n o t i c e  

t h a t  t h e  s h o u l d e r s  a r e  w e l l  ahead  o f  t h e  h i p s  and t h e  knees  

a r e  f l e x e d  s u b s t a n t i a l l y .  Try t o  im ag ine  t h e  f e e l i n g  w i t h i n  

your  body a s  t h e  s h o u l d e r s  r e v o l v e  fo rw a rd  and your  w e ig h t  

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

3) While  you a r e  w a tc h in g  r e p e a t e d  p e r f o r m a n c e s  o f  

me d ro p p in g  t h i s  b a l l ,  I e s p e c i a l l y  want you t o  v i s u a l i z e  

y o u r s e l f  e x e c u t i n g  t h e  same movement and pay p a r t i c u l a r  

a t t e n t i o n  t o  what  my l e f t  arm does  a f t e r  r e l e a s i n g  t h e  b a l l .

4)  As I  r e a d  t h i s  d e s c r i p t i o n  t o  you ,  I  would l i k e  

you t o  keep y o u r  eyes  c l o s e d  and c o n c e n t r a t e  v e r y  h a rd  on 

what I  s a y .  As you l i s t e n ,  v i s u a l i z e  y o u r  body i n  t h e  e x a c t  

m o t io n  o r  p o s i t i o n  and im ag ine  what y o u r  j o i n t s  and m u sc le s  

f e e l  l i k e  d u r i n g  t h e  s e q u e n c e .

5) F i r s t ,  I  want  you t o  r e a d  t h i s  e n t i r e  s t a t e m e n t  

w i th  t h e  i d e a  o f  g a i n i n g  a b a s i c  u n d e r s t a n d i n g  o f  a c o m p le te  

e x e c u t i o n  o f  t h i s  s e r v i c e .  Then,  I  want you t o  r e - r e a d  t h e  

s t a t e m e n t  w i t h  t h e  i d e a  o f  s e e i n g  and f e e l i n g  t h e  movement o f  

y ou r  body a s  you e x e c u te  an  im ag ined  r e p e t i t i o n  o f  t h e  s k i l l .
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Yet a n o t h e r  " s e c o n d a r y "  MP a p p ro a c h  was t o  have  t h e  

s u b j e c t s  w r i t e  t h e i r  own d e s c r i p t i o n  o f  t h e  p r o p e r  s k i l l  

s e q u e n c e .  T h is  a p p r o a c h  was c h a r a c t e r i z e d  by u s i n g  a  p rob lem  

s o l v i n g  t e c h n i q u e  w i t h i n  s m a l l  s u b - g r o u p s  i n  c l a s s .  B a s ic  

p o i n t s  f o r  c o n s i d e r a t i o n  by t h e  s u b - g r o u p s  were  i d e n t i f i e d  by 

t h e  w r i t e r ,  a f t e r  which each  g ro u p  d e v e lo p ed  i t s  own 

n a r r a t i v e  d e s c r i p t i o n  o f  t h e  " s o l u t i o n "  or p r o p e r  s e q u en c e  o f  

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

Combined M e n t a l - P h y s i c a l  P r a c t i c e .  The MP-PP method 

employed p a r t s  o f  b o t h  t h e  t r a d i t i o n a l  (PP) and  MP 

i n s t r u c t i o n a l  m e th o d s .  The g ro u p  u s i n g  t h i s  method h e a rd  

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

t i o n s .  B e fo re  e n g a g in g  i n  PP a s  d e s c r i b e d  i n  t h e  t r a d i t i o n a l  

a p p ro a c h ,  t h e  s u b j e c t s  i n  t h i s  g roup  de v o te d  a u n i t  o f  t ime 

( a p p r o x i m a t e l y  t e n  m in u t e s )  e ach  p e r i o d  to  MP, u s i n g  b o th  

d i r e c t e d  and n o n - d i r e c t e d  a p p r o a c h e s .  The MP-PP method a l s o  

i n c l u d e d  o u t s i d e  r e a d i n g  and e x p o su re  t o  v a r i o u s  v i s u a l  a i d s  

a s  p e r  t h e  o t h e r  e x p e r i m e n t a l  m e th o d s .

In  t h e  f i n a l  a n a l y s i s ,  t h e  MP-PP g ro u p  d e v o te d  

75 p e r  c e n t  o f  i n s t r u c t i o n a l  t im e  t o  PP and 25 p e r  c e n t  

t o  MP.

CONTROL GROUP

The c o n t r o l  g ro u p  met w i t h  t h e  w r i t e r  a t  t h e  

b e g in n i n g  o f  t h e  e x p e r i m e n t a l  p e r i o d  t o  d i s c u s s  t h e
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r e q u i r e m e n t s  and  r e s p o n s i b i l i t i e s  o f  t h e  s u b j e c t s  d u r i n g  t h e  

s t u d y  and  t o  t a k e  t h e  p r e - t e s t s  (m otor  e d u c a b i l i t y  and 

h a n d b a l l  s e r v i c e ) .  T h is  g ro u p  d i d  n o t  p a r t i c i p a t e  i n  any 

p h y s i c a l  e d u c a t i o n  a c t i v i t y  and was n o t  s u b j e c t e d  t o  any 

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

The members o f  t h i s  g ro u p  were n e v e r  t o l d  t h e y  were " c o n t r o l "  

s u b j e c t s .  They were s im p ly  t o l d  t h a t  t h e i r s  was one o f  t h e  

g ro u p s  n e c e s s a r y  f o r  t h e  s t u d y .  The s u b j e c t s  i n  t h e  c o n t r o l  

g ro u p  were  r e - t e s t e d  on s e r v i c e  s k i l l  a t  t h e  c o n c l u s i o n  o f  

t h e  e x p e r i m e n t a l  p e r i o d .  These two m e e t in g s  f o r  t e s t i n g  

p u r p o s e s  c o n s t i t u t e d  t h e  o n ly  in v o lv e m en t  f o r  t h e  c o n t r o l  

g ro u p  d u r i n g  t h i s  e x p e r i m e n t .

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

s u b j e c t s  were r e q u i r e d  t o  r e f r a i n  f rom p a r t i c i p a t i o n  i n  

o t h e r  p h y s i c a l  a c t i v i t i e s  e x c e p t  t h o s e  which were a s s o c i a t e d  

w i t h  o t h e r  academ ic  r e q u i r e m e n t s .  T here  was no a t t e m p t  t o  

i n t e r f e r e  i n  any  way w i t h  r e q u i r e m e n t s  t h e  s u b j e c t s  might  

have had i n  o t h e r  c o u r s e s .  The i n t e n t i o n  o f  t h e  w r i t e r  was 

t o  c o n t r o l  t h e  s u b j e c t s  by l i m i t i n g  t h e i r  p h y s i c a l  a c t i v i t i e s  

o n ly  t o  t h o s e  c o n d u c te d  u n d e r  h i s  s u p e r v i s i o n  i n  c o n j u n c t i o n  

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

t h i s  o b j e c t i v e ,  however,  s i n c e  s e v e r a l  o f  t h e  s u b j e c t s  were 

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

i n  p h y s i c a l  a c t i v i t i e s .  I n  a d d i t i o n ,  t h e  w r i t e r  a cknow ledges
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t h a t  t h e r e  was v e r y  l i t t l e  o p p o r t u n i t y  t o  e n f o r c e  t h i s  

r e q u i r e m e n t  u n l e s s  t h e  s u b j e c t s  chose  t o  comply b a s e d  upon 

t h e i r  p e r s o n a l  c o n v i c t i o n s  and c o n c e r n s  f o r  t h e  w e l f a r e  o f  

t h i s  s t u d y .

A l l  s u b j e c t s  were c o n s t a n t l y  re m in d e d ,  however ,  o f  

t h e  i m p o r t a n c e  o f  t h e i r  c o m p l ia n c e  w i t h  t h i s  o b j e c t i v e .



Chapter k

ANALYSIS OF THE DATA

The purpose of this chapter is to describe the 
procedures used in the analysis of the data. The results of 
these analyses are also presented.

The power and lob service scores were analyzed by
82means of a Groups by Pre/Post analysis of variance with 

repeated measures on the pre/post factor. The groups' effect 
were the four methods of instruction (Traditional, Combined 
Mental-Physical Practice, Mental Practice and Control).

Pearson Product-Moment Correlation analyses®^ were 
run on the results of the first and second administerings of 
the modified Pennington Service Placement Test for the 
purpose of determining its reliability. In addition, the 
Iowa-Brace scores were correlated with the pre- to post-test 
difference scores of the Pennington test.

8 2E. F. Lindquist, Design and Analysis of 
Experiments in Psychology and Education (Bostont Houghton- 
Mifflin Company, 1 9 5 3)tP» 2 6 7 *

Qo
^Downie and Heath, loc. cit.

66
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TEST RESULTS

Power S e r v i c e

A n a l y s i s  o f  t h e  power s e r v i c e  i n d i c a t e d  t h a t  t h e r e  

were no s i g n i f i c a n t  e f f e c t s  o f  t h e  v a r i o u s  i n s t r u c t i o n a l  

m e th o d s .  N e i t h e r  was t h e r e  i n t e r a c t i o n  among t h e  methods o f  

i n s t r u c t i o n  a s  i n d i c a t e d  by t h e  a b s e n c e  o f  s i g n i f i c a n t  

improvements  o v e r  t h e  e x p e r i m e n t a l  p e r i o d .  T h is  i n f o r m a t i o n  

i s  p r e s e n t e d  i n  T ab le  1.

T ab le  1

A n a l y s i s  o f  V a r i a n c e  o f  t h e  Power S e r v i c e

Source SS d f MS F

Between— Ss 1425.29 59

I n s t r u c t i o n a l
Methods 180.27 3 6 0 .08 2 .7 0

e r r o r  (b) 1245.03 56 2 2 .23

W i th in — Ss 1769.50 60

P r e / P o s t 75 .21 1 7 5 .21 2 .7 2

I n s t r u c t i o n a l
Methods x P r e / P o s t 146.29 3 4 8 .7 6 1 .76

e r r o r  (w) 1548.00 56 _ 2 7 .6 4

T o ta l 3 19 ^ .79 119
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P r e / P o s t  power s e r v i c e  s c o r e s  were c o n v e r t e d  to  a

" d i f f e r e n c e  s c o r e "  and  a n a l y z e d  by means o f  a  Randomized
8^

Group A n a l y s i s  o f  V a r i a n c e .  The r e s u l t  o f  t h a t  a n a l y s i s ,  

shown i n  T ab le  2, c o n c u r r e d  w i t h  t h e  i n i t i a l  a n a l y s i s  which 

i n d i c a t e d  t h e r e  were no s i g n i f i c a n t  i n s t r u c t i o n a l  e f f e c t s  f o r  

t h e  power s e r v i c e .

T a b le  2

Randomized Groups A n a l y s i s  of  V a r ia n c e  
o f  t h e  Power S e r v i c e

Source SS d f MS F

I n s t r u c t i o n a l  Methods 292 .58 3 9 7 .5 3 1 .7 6

S s / l n s t r u c t i o n a l  Methods 3096 .00 56 __ 5 5 .2 9

T o t a l 3388 .58 59

Lob S e r v i c e

A n a l y s i s  o f  the l o b  s e r v i c e showed t h a t  t h e r e was a

s i g n i f i c a n t  o v e r a l l  i n s t r u c t i o n a l  e f f e c t  (F = 8 . 6 5 ,  d f  = 3 /5 6 ,  

p < . 0 0 l ) i  t h e  p r e / p o s t  f a c t o r  was a l s o  s i g n i f i c a n t  

(F = 35*^6, d f  = l / 5 6 ,  p < . 0 0 l ) i  and  t h e  i n s t r u c t i o n  by 

p r e / p o s t  i n t e r a c t i o n  was s i g n i f i c a n t  (F = 5*92,  d f  = 3 /5 6 ,  

p < . 0 0 5 ) .  These  r e s u l t s  a r e  p r e s e n t e d  i n  T ab le  3*

A l l e n  L. Edwards, E x p e r i m e n t a l  D e s ig n  i n  
P s y c h o l o g i c a l  R e s e a r c h  (New Yorki R i n e h a r t  and W ins ton ,  
I n c . ,  k t h  e d . ,  19 7 2 ) ,  p .  3 8 6 .
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Table 3

A n a l y s i s  o f V a r i a n c e  o f  t h e Lob S e r v i c e

Source SS d f MS F

Between— Ss 2654.37 59

I n s t r u c t i o n a l
Methods 8 4 l . l 4 3 2 80 .38 8 .66**

e r r o r  (b) 1813 .22 56 3 2 .2 8

W ith in — Ss I 6 5 6 .OO 60

P r e / P o s t 537 .63 1 537.63 35 .46**

I n s t r u c t i o n a l
Methods x P r e / P o s t 269 .39 3 8 9 .80 5 .92*

e r r o r  (w) 848 .97 56 15.16

T o ta l 4 310 .37 119

**p < .001
*p < .005

S u b sequ en t  c o m p a r iso n s  o f  t h e  o v e r a l l  main e f f e c t  

and i n t e r a c t i o n  by T u k e y ' s ^  p r o c e d u r e  showed t h a t ,  f o r  th e  

main e f f e c t  o f  i n s t r u c t i o n ,  t h e  T r a d i t i o n a l  g ro u p  s c o re d  

s i g n i f i c a n t l y  h i g h e r  i n  te rm s  o f  t h e  l o b  s e r v i c e  t h a n  th e  

C o n t r o l  g ro u p  (q = 5 . 1 7 ,  d f  = 4 / 5 6 ,  p < . 0 1 ) ,  t h e  Combined 

M e n t a l - P h y s i c a l  P r a c t i c e  g ro u p  s c o r e d  s i g n i f i c a n t l y  h i g h e r

Q c
^Roger E. K i r k ,  E x p e r i m e n t a l  D e s i g n > P ro c e d u re s  

f o r  t h e  B e h a v i o r a l  S c i e n c e s  (Belm ont .  C a l i f . » B rooks /C o le  
P u b l i s h i n g  C o . ,  1968) ,  p .  88.
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t h a n  t h e  C o n t r o l  g ro up  (q  = 4 . 3 0 ,  d f  = 4 / 5 6 ,  P < *05)» and 

t h e  T r a d i t i o n a l  g roup  s c o r e d  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  

Mental  P r a c t i c e  g ro u p  (q = 3*86, d f  = 4 / 5 6 ,  p < . 0 5 ) .  These 

d a t a  a r e  shown g r a p h i c a l l y  i n  F i g u r e  2 .

A n a l y s i s  o f  t h e  i n s t r u c t i o n  methods by p r e / p o s t  

i n t e r a c t i o n  showed t h a t  t h e  T r a d i t i o n a l  and C o n t r o l  g r o u p s  

d i f f e r e d  s i g n i f i c a n t l y  f rom  each  o t h e r  (p < . 0 1 )  i n  t h a t  t h e  

fo rm e r  s c o r e d  s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  l a t t e r  on t h e  lo b  

s e r v i c e  a t  t h e  t im e  o f  p r e - t e s t i n g .  I t  was a l s o  found  t h a t  

t h e  Menta l  P r a c t i c e  g ro u p  was s i g n i f i c a n t l y  h i g h e r  on t h e  lo b  

s e r v i c e  t h a n  t h e  C o n t r o l  g ro u p  b a se d  on t h e  p r e - t e s t  d a t a  

(p  < . 0 5 ) .

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

t h a t  t h e  s c o r e s  o f  t h e  T r a d i t i o n a l ,  Combined M e n t a l - P h y s i c a l  

P r a c t i c e ,  and Mental  P r a c t i c e  g ro u p s  were a l l  s i g n i f i c a n t l y  

h i g h e r  t h a n  t h o s e  o f  t h e  C o n t r o l  g r o u p  (p < . 0 1 ) .  A d d i t i o n a l  

p o s t - t e s t  c o m p a r iso n s  o f  t h e  l o b  s e r v i c e  showed t h a t  t h e  

T r a d i t i o n a l  g ro u p  was s i g n i f i c a n t l y  h i g h e r  t h a n  b o th  t h e  

Combined M e n t a l - P h y s i c a l  P r a c t i c e  and Mental  P r a c t i c e  g ro u ps

(p  < . 0 1 ) .

S u b sequ en t  a n a l y s i s  o f  th e  i n s t r u c t i o n a l  methods by 

p r e / p o s t  i n t e r a c t i o n  showed t h a t  t h e  T r a d i t i o n a l  g ro u p * s  r a t e  

o f  change  ( im provem ent)  on t h e  l o b  s e r v i c e  o v e r  t h e  c o u r s e  o f  

t h e  e x p e r i m e n t a l  p e r i o d  was s i g n i f i c a n t  (p < . 0 1 ) .  I t  was
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also found that the Combined Mental-Physical Practice group
improved significantly on this skill from the time of pre- to
post-testing (p < .01).

Due to the fact that there were significant initial
group differences on the lob service, adjustment for these
group differences was made by utilizing a "difference score"

86method of analysis. These difference scores were analyzed 
by means of a Randomized Groups analysis of variance design. 
This analysis provided evidence that there was a significant 
overall instructional effect on the lob serve (F = 5*92, 
df = 3/56, p < .005). These data are shown in Table 4.

Table 4
Randomized Groups Analysis of Variance 

of the Lob Service

Source SS df MS F
Instructional Methods 538.78 3 179.59 5.92*
Ss Instructional Methods 1697.95 56 30.32

Total 2236.73 59

*p < .005

86Edwards, op. cit.
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Q r y

Multiple mean comparisons by Tukey's procedure 
showed, as in the prior analysis, that the Traditional group 
performed significantly higher than both the Control group 
(p < .01) and the Mental Practice group (p < .05) on the lob 
service. It was also found, as before, that the Combined 
Mental-Physical Practice group was significantly higher in 
terms of the lob service than the Control group (p < .05)*
All other comparisons between groups by this method rendered 
non-significant results (see Figure 2).

Pennington Test Reliability
Pearson Product-Moment Correlations were performed 

on the power and lob service scores in order to determine the 
reliability of the Pennington test as used in this study.
There was a significant positive (rXy = + »32, p < .01) 
correlation between the power service test/re-test. Test/ 
re-test results of the lob service also rendered a significant 
reliability coefficient (rxy = +.483, P < .001).

Iowa-Brace vs. Service 
Improvement

Correlations by means of the Pearson Product-Moment 
technique were performed between the Iowa-Brace test scores

^Kirk, op. cit.
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and a difference score between the pre/post-test scores for 
both the power and lob services. The results indicated no 
statistically significant relationship between these 
measures.



Chapter 5

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The purpose of this study was to evaluate the 
relative effectiveness of different instructional methods on 
learning two selected gross-motor skills. Particular 
emphasis was given a technique commonly referred to as mental 
practice (MP).

SUMMARY

Procedure
Each of three handball classes from the Middle 

Tennessee State University physical education program was 
randomly assigned an instructional method which was applied 
toward the learning of two handball services. A fourth group 
was established to serve as a control group and, consequently, 
subjects in this group did not participate in any handball 
activity during the experimental period. The forty-six 
subjects in the experimental groups were tested on their 
handball service ability and motor educability at the 
beginning of the experimental period. The fourteen subjects 
in the control group were also administered the same tests 
at the beginning of the experimental period.

75
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The e x p e r im e n t  was co n d u c ted  i n  c o n j u n c t i o n  w i t h  th e  

r e g u l a r  c l a s s  s c h e d u l e  o f  t h e  U n i v e r s i t y  and spanned  a  t o t a l  

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

and o n e - h a l f  w eeks .  The f i r s t  two c l a s s  m e e t in g s  were 

d e v o te d  t o  o r i e n t a t i o n  t o  t h e  s t u d y ,  p r e - t e s t i n g ,  and o t h e r  

a d m i n i s t r a t i v e  r e q u i r e m e n t s .  Dur ing  t h e  n e x t  f o u r  weeks 

( e i g h t  c l a s s  m e e t i n g s ) ,  t h e  s u b j e c t s  i n  th e  t h r e e  

e x p e r i m e n t a l  g ro u p s  f o l lo w e d  t h e i r  r e s p e c t i v e  r o u t i n e s  a s  

d e te r m in e d  by t h e  g ro up  t o  which t h e y  had been  a s s i g n e d .

The i n s t r u c t i o n a l  methods a s s i g n e d  t o  t h e  

e x p e r i m e n t a l  g ro u p s  were a s  f o l l o w i

T r a d i t i o n a l  I n s t r u c t i o n . The T r a d i t i o n a l  method 

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

fo l lo w e d  by a d e m o n s t r a t i o n  o f  th e  same.  The s u b j e c t s  worked 

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

s k i l l s  w h i l e  t h e  i n s t r u c t o r  roamed among them o f f e r i n g  h i n t s  

f o r  improvement and p r o v i d i n g  o t h e r  fo rm s o f  f e e d b a c k .  A 

r e v i e w  of p a s t  m a t e r i a l  was p r e s e n t e d  a t  t h e  b e g in n i n g  o f  

each  c l a s s  s e s s i o n  a f t e r  which new i n f o r m a t i o n  was i n t r o d u c e d  

and p r a c t i c e d .  The T r a d i t i o n a l  i n s t r u c t i o n a l  method was 

c h a r a c t e r i z e d  by p h y s i c a l  p r a c t i c e  (PP) o f  t h e  s e l e c t e d  

s k i l l s  by p r i m a r i l y  u s i n g  a  t r i a l  and  e r r o r  t e c h n i q u e  f o r  

m a s t e r y .  I n c l u d e d ,  however,  i n  t h i s  method were a s s i g n m e n t s  

t o  r e a d  d e s c r i p t i o n s  o f  t h e  s k i l l s  and v ie w in g  m otion  f i l m  

and o t h e r  a i d s  showing "model ty p e "  p e r f o r m a n c e s .
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Mental Practice* The MP method consisted 
exclusively of cognitive processes devoted to understanding 
and learning the skills. At no time was there permitted any 
physical practice of the skills. Participation in handball 
or related games was prohibited during the experimental 
period. The subjects in this group participated in "directed 
MP" which was characterized by precise oral instructions 
provided by the instructor and designed to be followed 
while imagining the performance of the skill. Non-directed 
MP was also utilized by the subjects in this group. This 
technique required each subject to establish his own routine 
for practicing the skills. The only direction given regarding 
non-directed MP was to mentally rehearse the motor skill from 
the very beginning completely through a successful execution 
of the skill. There was no movement of the body permitted 
during "rehearsal," nor was physical practice of the 
simulated skill permitted at any time during the experimental 
period.

Other learning techniques used within the MP method 
included viewing motion film, photographs, and practical 
demonstrations of the skills, hearing precise verbal 
descriptions of the skills, reading descriptive accounts of 
the skills, and writing one's own description of the proper 
skill sequence.
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Combined Mental-Physical Practice* The MP-PP method 
employed parts of both the Traditional and MP instructional 
methods. Before engaging in practice as described earlier 
under the Traditional method, the subjects in this group 
devoted approximately ten minutes each class meeting to MP, 
using both directed and non-directed approaches. Also 
included were outside reading and exposure to various visual 
aids. The subjects in this group devoted 75 per cent of 
instructional time to PP and 25 per cent to MP.

The last class meeting of the experimental period was 
used for re-administering the handball service skills test. 
Since the subjects in the control group had not been 
attending any given handball class, a special testing period 
was established in order to re-test these subjects at the 
conclusion of the five and one-half week experimental period.

Results
The data, when treated statistically, indicated the 

following results i
1) There were no statistically significant effects 

of the various instructional methods on the power service.
2) The Traditional instructional method was 

significantly superior to the Control and MP methods for 
teaching the lob service both before and after adjusting for 
initial group differences.
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3) The MP-PP method was also significantly superior 
to the Control "method" for teaching the lob service both 
before and after adjusting for initial group differences.

4) The rate of skill improvement on the lob service 
was statistically significant by both the Traditional and 
MP-PP instructional methods.

5) There was no statistical significance evidenced 
in the ability of the Iowa-Brace Test to predict improvement 
in either the power or the lob handball service.

Based on the results obtained in this investigation, 
the following actions were taken on the hypotheses which were 
testedi

HO^i Rejected, based on the relatively high initial
test scores of the Traditional and MP groups.

HOgi Rejected, based on the significant improvement
in lob service skill by two of the three experimental groups.

HO^i Rejected, based on the clear superiority of
the Traditional and MP-PP groups over the MP and Control 
groups on the lob service skill.

HO^i Accepted, there was absolutely no indication 
that motor educability indices could predict improvement in 
handball service skills.

D i s c u s s i o n  o f  R e s u l t s

E d u c a t o r s  c o n t i n u e  t o  c r e a t e  and d e v i s e  new methods 

o r  gimmicks t h a t  w i l l  a i d  t h e  l e a r n i n g  p r o c e s s .  The



80

l i t e r a t u r e  has  r e v e a l e d  t h a t  p h y s i c a l  e d u c a t o r s  and 

p s y c h o l o g i s t s  have shown p a r t i c u l a r  i n t e r e s t  i n  v a r i o u s  

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

MP, t o  l e a r n i n g  m otor  s k i l l s .  R e s e a r c h  in d e e d  c o n f i r m s  t h a t  

MP h as  p ro v e n  t o  be v a l u a b l e  i n  l e a r n i n g  m otor  s k i l l s  u n d e r  

c e r t a i n  c o n d i t i o n s .

The e x c l u s i v e  u se  o f  MP a s  c o n c e iv e d  i n  t h i s  s t u d y ,  

however ,  was n o 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  method f o r  

t e a c h i n g  e i t h e r  t h e  power o r  t h e  l o b  h a n d b a l l  s e r v i c e .  There  

c o u ld  be numerous r e a s o n s  f o r  t h i s  f a c t ,  i n c l u d i n g  to o  s h o r t  

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

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

MP, and m yr iad  o t h e r  f a c t o r s  t o o  numerous t o  m e n t i o n .  T h is  

w r i t e r  was somewhat d i s t r e s s e d  t o  f i n d  t h a t  t h e  r e s u l t s  o f  

t h i s  s t u d y  c o n c e r n i n g  MP were n o t  g e n e r a l l y  c o n s i s t e n t  w i t h  

t h o s e  found  i n  r e l a t e d  e x p e r i m e n t s .  T here  i s  a r a t h e r  

obv ious  i m p l i c a t i o n ,  however,  t h a t  p e r h a p s  overshadow s t h e  

i n e f f e c t i v e n e s s  o f  t h e  MP i n s t r u c t i o n a l  m ethod.

F a r  to o  o f t e n  we i n  e d u c a t i o n  abandon  methods p ro v en  

a g a i n  and a g a i n  by a g e l e s s  s u c c e s s  f o r  a  "new a p p ro a c h "  t h a t  

i s  supposed  t o  r e v o l u t i o n i z e  t h e  t e a c h i n g  p r o f e s s i o n .

P h y s i c a l  e d u c a t o r s  have n o t  b e en  u n l i k e  t h e  e d u c a t i o n a l  

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

t h i s  e x p e r im e n t ,  however ,  s h o u ld  s e r v e  a s  a  mandate  f o r  

s u s t a i n e d  a n d / o r  renewed i n t e r e s t  among p h y s i c a l  e d u c a t o r s  i n
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t h e  t r a d i t i o n a l ,  l e a r n  by d o in g ,  a p p ro a c h  t o  h a n d b a l l  s e r v i c e  

i n s t r u c t i o n .  I t  i s  conceded  by t h i s  w r i t e r  t h a t  i t  i s  n o t  

l i k e l y  many p h y s i c a l  e d u c a t o r s  have  r e s o r t e d  t o  MP a s  a 

t e a c h i n g  method i n  h a n d b a l l  i n s t r u c t i o n .  I n  t h e  a b s e n c e  o f  

s u b s t a n t i a l  e m p i r i c a l  s u p p o r t ,  t h e r e  a p p e a r s  t o  be no good 

r e a s o n  to  u t i l i z e  MP f o r  a c q u i r i n g  h a n d b a l l  s e r v i c e  s k i l l s .

A n o th e r  i n t e r e s t i n g  o b s e r v a t i o n  p r e d i c a t e d  on t h e  

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

be tw een  t h e  amount o f  l e a r n i n g  on t h e  l o b  and power s e r v i c e s .  

No i n s t r u c t i o n a l  method used  i n  t h i s  e x p e r im e n t  r e s u l t e d  i n  a 

s i g n i f i c a n t  i n c r e a s e  i n  s k i l l  on t h e  power s e r v i c e .  The lob  

s e r v i c e ,  on t h e  o t h e r  hand, was r e a d i l y  l e a r n e d  by  s u b j e c t s  

i n  t h e  T r a d i t i o n a l  and MP-PP g r o u p s ;  and  w h i le  n o t  

s i g n i f i c a n t ,  t h e r e  was, n e v e r t h e l e s s ,  a te n d e n c y  which 

i n d i c a t e d  t h a t  MP c o u ld  be e f f e c t i v e l y  used  f o r  t e a c h i n g  t h e  

lo b  s e r v i c e .  The d i f f e r e n c e  be tw een  r e s u l t s  c o n c e r n i n g  t h e s e  

two s k i l l s  seems t o  i n d i c a t e  t h a t  t h e  power s e r v i c e  i s  

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

T h is  i s  p r o b a b l y  t r u e  based  p r i m a r i l y  on t h e  f a c t o r s  o f  speed  

and f o r c e  which  a r e  n e c e s s a r y  f o r  a  s u c c e s s f u l  e x e c u t i o n  o f  

t h e  power s e r v i c e .  The f a c t o r s  o f  speed  and f o r c e ,  when 

added to  t h e  wide r a n g e  o f  m o t ion  t h r o u g h  which t h e  arm 

t r a v e l s  d u r i n g  t h e  power s e r v i c e ,  make h a n d -e y e  c o o r d i n a t i o n  

c o n s i d e r a b l y  more d i f f i c u l t  when compared t o  t h a t  o f  t h e  lo b  

s e r v i c e .  A d e c r e a s e  i n  h a n d -e y e  c o o r d i n a t i o n  q u i t e
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obviously affects accuracy, which, of course, was the 
critical factor in measuring serving skill as determined by 
a modification of Pennington's test.

It is interesting to note that the greatest amount 
of research reporting effective use of MP in learning motor 
skills utilized activities which did not require striking a 
missile. This writer argues that activities including 
ballistical skills, particularly that of striking a missile 
and propelling it accurately, are generally more difficult to 
gain proficiency in than similar activities not characterized 
by the need to strike and propel a missile. The same logic 
used to develop this argument, when taken a step further, 
seems to support the following theoryi A ballistical 
activity relying on a great amount of speed for a successful 
execution is more difficult to learn than one in which little 
speed of movement is required to successfully complete the 
skill.

The fact that the MP-PP instructional method was 
significant for learning the lob service can be interpreted 
from at least two points of view. The reader will recall 
that the increase in lob service ability by the MP-PP group 
was significant but was, nevertheless, less significant than 
that of the Traditional group. The MP group did not evidence 
a significant amount of learning on this skill.
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A h y p o t h e t i c a l  con t inuum  com par ing  t h e  r e l a t i v e  

e f f e c t i v e n e s s  o f  t h e  t h r e e  e x p e r i m e n t a l  methods f o r  l e a r n i n g  

s e r v i n g  s k i l l  f i n d s  t h e  MP method a t  t h e  low end and t h e  

T r a d i t i o n a l  method a t  t h e  h ig h  end w i t h  t h e  MP-PP method i n  

be tw een ,  b u t  much c l o s e r  t o  t h e  u pp e r  end th a n  t h e  l o w e r .

Does t h i s  i n d i c a t e  t h a t  MP i s  a  d e s i r a b l e  l e a r n i n g  t e c h n i q u e  

when combined w i t h  PP, o r  does  i t  im ply  t h a t  t h e  T r a d i t i o n a l  

a p p ro a c h  i s  n o t  a s  e f f e c t i v e  an  i n s t r u c t i o n a l  method when 

" l i m i t e d "  by t h e  i n c l u s i o n  o f  MP w i t h  i t ?  I t  would a p p e a r  t o  

t h i s  w r i t e r  t h a t  t h e  e v id e n c e  i s  s t r o n g e r  i n  s u p p o r t  o f  a 

t h e o r y  which  h o ld s  t h a t  t im e  sh o u ld  n o t  be d e v o te d  t o  MP 

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

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

A comment o r  two seems i n d i c a t e d  r e g a r d i n g  t h e  

a p p a r e n t  i n e f f e c t i v e n e s s  o f  t h e  Iow a-B race  T e s t  a s  an  

i n s t r u m e n t  f o r  p r e d i c t i n g  s e r v i n g  s k i l l  a b i l i t y .  The Iowa- 

Brace  T e s t  i s ,  o f  c o u r s e ,  a  t e s t  p u r p o r t i n g  t o  m easure  g e n e r a l  

motor  e d u c a b i l i t y .  The r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  would 

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

o n e ' s  a b i l i t y  t o  l e a r n  i t  i s  b a s i c a l l y  u n r e l a t e d  t o  o n e ' s  

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

These f i n d i n g s  seem t o  s u p p o r t  t h e  i d e a  t h a t  motor  s k i l l  

l e a r n i n g  i s  s p e c i f i c  t o  t h e  t a s k .  T h i s  w r i t e r  s p e c u l a t e s  

t h a t  t h e  a b i l i t y  t o  l e a r n  a  f o rw a rd  s o m e r s a u l t  o r  an  u p s t a r t  

f rom t h e  mat ,  f o r  exam ple ,  would be much e a s i e r  t o  p r e d i c t
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from the Iowa-Brace index than any skill involving striking 
and/or other ballistical characteristics. One reason for 
this is likely due to the preponderance of self-testing 
components and absence of ballistical-type components within 
the Iowa-Brace Test battery.

CONCLUSIONS

The following conclusions are submitted, based on 
the results evidenced under the conditions imposed during 
this investigation!

1) The instructional methods employed in this study
were substantially ineffective for learning the handball
power service.

2) The Traditional method of teaching the handball 
lob service was found to be by far the most effective of the 
methods employed.

3) A method characterized by combining MP with PP 
at a ratio of 25 per cent to 75 per cent, respectively, 
proved to be an effective approach to teaching the handball 
lob service.

*0 Motor educability as measured by the Iowa-Brace
Test should not be relied upon to predict handball serving
skill improvement.
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RECOMMENDATIONS

No absolute or clear-cut pattern has yet been 
established concerning the value of MP as an approach to 
learning complex motor skills. There does seem to be a 
tendency in favor of using MP for certain types of motor 
skills, although the evidence could not yet be described as 
substantial. It would appear that this study could easily be 
interpreted as an indictment against the absolute use of MP 
for learning complex motor skills including certain 
ballistical characteristics. It would certainly be premature, 
however, to draw any generalized conclusions concerning the 
relative value of MP in this regards therefore, this writer 
recommends that researchers continue to explore the many 
facets of MP and their application to motor skill learning.

Some suggestions for additional studies followi
1) Replicate this study to determine its validity.
2) Conduct a study similar to this but replace the 

handball service with the tennis, badminton, or table tennis 
service.

3) Attempt to determine if there is an optimum 
combination of mental and physical practice for learning 
motor skills.
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4-) Investigate the value of MP as an approach to 
learning other ballistical activities involving the striking 
of an object.

5) An investigation to determine the categories of 
motor skills in which learning is most easily predicted from 
a test of motor educability.
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Table 5

R esu lts  of Modified Pennington S erv ice  Test
T ra d i t io n a l  Group

Power Service Lob Service Reliability
Pre______Post_______ Pre Post_____Power Lob
10 5 6 20 10 10
12 11 10 25 10 10

3 11 14 19 15 7
3 0 9 17 8 8
12 3 12 26 10 16

0 10 7 15 3 5
0 3 8 8 5 5

l6 11 15 17 13 22
11 6 13 27 6 13
0 18 12 20 8 11
3 12 13 15 3 22
7 8 12 19 12 13
7 13 18 16 12 8
0 17 8 14 2 10
0 3 0 13 5 5
0 18 12 20 0 4
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Table 6

R e su lts  of Modified Pennington S erv ice  T est
Combined MP-PP Group

S u b j e c t Power
Pre

S e r v i c e
P o s t

Lob
Pre

S e r v i c e
P o s t

R e l i a b i l i t y  
Power Lob

126 9 5 10 19 6 18
12? 0 3 6 15 6 6
128 5 17 6 13 8 10
129 0 13 4 19 6 10
130 9 4 14 19 3 24
131 3 3 9 18 8 9
132 5 0 4 6 7 3
133 5 0 20 19 8 5
134 9 9 7 13 9 12
135 8 6 5 15 11 14
136 12 6 13 9 3 21
137 12 4 6 15 11 10
138 0 14 0 9 8 3

139 9 9 10 20 16 8
l4o 5 11 13 14 0 14



91

Table 7

R e su l ts  of Modified Pennington S e rv ice  Test
Mental P ra c t ic e  Group

S u b j e c t Power
P re

S e r v i c e
P o s t

Lob
Pre

S e r v i c e
P o s t

R e l i a b i l i t y  
Power Lob

l4l 9 5 11 16 5 16

142 0 0 3 8 4 3
143 2 7 14 23 3 8
144 9 4 6 9 4 5
145 4 12 12 7 6 11
146 7 0 22 14 4 9
147 3 0 6 17 8 2
148 12 0 6 9 0 14
149 6 6 2 7 6 8
150 5 5 8 18 11 7
151 11 17 14 9 3 17
152 5 3 15 21 3 16

153 4 17 14 7 6 12
154 18 0 19 11 6 13
155 6 0 3 11 0 8



156

157
158

159
160

l 6 l

162

163
164

165
166

167

168

169
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Table 8

R esu lts  of Pennington S erv ice  Test
C on tro l Group

Power S e r v i c e  Lob S e r v i c e  R e l i a b i l i t y
Pre_______ P o s t ________P re_____P o s t______  Power Lob

0 3 9 8 2 5
0 6 8 7 3 7
3 0 0 0 0 2
6 4 8 12 4 6
0 0 5 7 2 5
4 19 8 8 6 7
0 3 13 9 2 9
0 2 5 0 3 5
0 7 11 17 5 7
0 3 6 0 3 13
0 5 0 7 2 3
3 10 5 13 2 3
8 11 8 6 0 8
10 3 9 5 4 9



Table 9 
Results of Iowa-Brace Test

Traditional 
Sub.iect Score

MP-
Sub.iect

•PP
Score

MP
Sub.iect Score

Control 
Sub.iect Score

110 12 126 16 l4l 14 156 9
111 13 127 12 142 6 157 13
112 10 128 17 143 15 158 5
113 16 129 14 144 13 159 9
114 15 130 15 145 18 160 14
115 17 131 13 146 12 l6l 16
116 15 132 14 14? 13 162 13
117 13 133 12 148 15 163 17
118 17 134 10 149 9 164 10
119 14 135 15 150 9 165 16
120 14 136 18 151 15 166 16
121 12 137 16 152 13 167 17
122 14 138 13 153 15 168 14
123 12 139 13 154 17 169 17
124 17 140 12 155 12
125 15

vo
Vj J
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LETTER FOR SCHEDULING POST-TEST APPOINTMENTS

February 6, 1973

Dear
I have scheduled a handball court on Sunday, February 11, 
1973* from 4»0 0 - 6 i 00 P.M. for the purpose of administering 
the follow-up skills test for the experiment in which you 
are participating. It is important that you plan to meet me 
sometime during these hours for this purpose.
In addition, I will be meeting my regular handball classes 
on Monday, February 12,  at 9 « 0 0 - 9 i 50 ,  I 0 t 0 0 - 1 0 i 5 0 ,  and 
1 i 0 0 - 1 i 5 0 .  You may join me at any one of these times if the 
Sunday date is not convenient for you.
If you will be unable to join me at any of the above 
mentioned times, please call me at my office (898-24-54) or 
at home (8 9 6-0 0 9 6 ) in order that we can arrange a mutually 
acceptable time.
Thank you kindly for your much appreciated assistance in 
this matter. Please do not hesitate to contact me if I may 
be of assistance.
Sincerely,

Robert C. LaLance, Jr. 
RCL/jmg
P.S. One more timeI

Sunday, February 11, 1973 4 10 0 - 6 100 P.M.
Monday, February 12,  1973 9 - 1 0 ,  1 0 - 1 1 ,  and 1 - 2 .
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PERSONAL DATA CARD

Class Section #
Time and Days______________

NAME >    AGE i___________
L a s t  F i r s t  Middle

HEIGHT i ____________________________ WEIGHT_i________________________
F e e t  I n c h e s

ACADEMIC CLASSIFICATION! FR SOPH JR SR GRAD QPRi____
( c i r c l e  one)

NUMBER OF COLLEGE PHYS. EDUC. ACTIVITY COURSES COMPLETED____

HIGH SCHOOL ATHLETIC EXPERIENCE

Number o f  L e t t e r s  Won i n  F o l lo w in g !

F o o t b a l l _____ B a s k e t b a l l _____B a s e b a l l _____Track  o r  CC__

G o l f_____ T e n n i s____ Swimming____ W r e s t l i n g ____

G y m n as t ic s_________ O th e r__

COLLEGE ATHLETIC EXPERIENCE

Number of  L e t t e r s  Won ( l ,  2 , e t c . )  o r  Member o f  Team ( J )

F o o t b a l l _____ B a s k e t b a l l ____ B a s e b a l l____ Track  o r  CC__

G o l f_____ T e n n i s____ Swimming____ W r e s t l i n g ____

G ym nas t ic s_________ O th e r__

HANDBALL EXPERIENCE

N ever  P la y e d _____ 1-2 Times 3 -10  Times____

More t h a n  10____
(Check one)
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SERVICE TEST DATA CARD

NAMEi
L a s t F i r s t Middle

PRE

POWER 

POST RELIABILITY

LOB

#1

2

3
4

5

6

7
8 

9
10

PRE POST RELIABILITY

TOTALS
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IOWA-BRACE SCORE CARD

NAME i ________________________________ r—Last First Middle

ITEM
(1) One foot-touch head

(11) Forward hand kick
( 1 6 ) Kneel, jump to feet

(5) Stork stand
(20) Single squat balance

(3) Grapevine

(1*0 Three dips

(15) Side kick
(17) Russian dance
(21) Jump foot

SCORE

TOTAL
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SELECTED SHOTS

%

Contact Point of Ball and 
Hand

Front Wall Contact for 
Power Serve

Elbow Lead for Maximal 
Power

Hand Hyperextended Before
Contact
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POWER SERVE SEQUENCE

Starting Position Before Contact

At Contact Follow Through
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LOB SERVE SEQUENCE

Starting Position Serve Movement Initiated

Follow ThroughBefore Contact
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LEFT ARM EMPHASISi POWER SERVE

Shortly After Dropping Ball Power Phase Initiated

..jta

Just Before Contact



POWER SERVE ACTION SHOT
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POWER SERVICE 
(Low Sidearm Stroke)

Objectivet To strike the ball in a fashion that 
causes it to hit relatively low (2-4 feet above the floor) 
on the front wall and rebound off that wall hard enough to 
hit behind the short line close to the left side wall with a 
trajectory that will result in the ball heading into the 
left rear corner of the court. Ideally, the ball should not 
be hit so high or hard that it rebounds off the back wall; 
rather, it should bounce its second time on the floor at the 
juncture of the back wall and floor. This serve may also be 
hit to the opposite side of the court.

STARTING POSITION

Position yourself in the serving zone somewhere 
between five feet from the left wall and the middle of the 
court. Your back should be toward the left wall. Your 
weight should be on the right (rear) foot which is just 
inside the short line. The left foot should be ready to 
step laterally toward the front wall in the general 
direction you intend to hit the ball. Both knees should be 
flexed and you should be bent forward at the waist so that 
you are in a generally crouched and low position. Your arms 
should be hanging comfortably in front of you.

The ball should be held loosely between the thumb 
and fingers of the left hand. Your eyes should be fixed 
intently on the ball and should remain so throughout the 
entire service. Now, you are ready to initiate the power 
service.

SERVING MOTION

The serve is begun by dropping the ball to the left 
and in front of the left foot. Just as the ball is released 
from the hand, the left foot should step laterally toward the 
front wall in the direction you intend to hit the ball. As 
the left foot begins its step, the right arm is drawn back­
wards and upwards until it is approximately parallel to the 
floor and pointed toward the back wall. The fingers and 
thumb of the right hand should be close together forming a 
slightly "cupped" position. The hand itself should be in a
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"cocked" (hyperextended) position at the wrist such that the 
back surface of the hand approaches the forearm. The left 
arm should simultaneously be drawn backwards and upwards 
across the front of your body so that it, too, is pointed
towards the rear of the court.

Before your body weight has been shifted entirely to 
the left (front) foot, the left arm should be rather 
forcefully swung downward, forward, and upward toward the 
front wall. The swinging action of the left arm will 
initiate a desirable rotation of the shoulders and hips 
towards the front and will be closely followed by the 
forceful stroking action of the right arm.

The right arm should be pulled downward and forward 
across the front of your body in such a way that the elbow 
leads the forearm through the movement. The last phase of 
the service motion consists of the right forearm "whipping" 
forcefully forward so that the hand catches up and passes 
the elbow as it contacts the ball. The final movement of 
the right arm is the forceful "slapping" of the hand just as 
contact is made with the ball. The ball will have already 
bounced, reached its zenith, and started descending back 
towards the floor. Ideally, handball contact should occur
no higher than 12-18 inches above the floor. At the time of
contact, the body weight will have shifted entirely to the 
left (front) foot.

FOLLOW THROUGH

As the ball leaves the hand on its flight toward the 
front wall, the right arm continues in a forward motion 
until the normal range of movement at the shoulder is 
complete. The follow-through motion should be kept 
relatively low and close to the floor.

Commentsi The effectiveness of the power serve is 
improved when the ball is hit extremely low and hard. It 
should be varied as to direction and speed during a match in 
order that the opponent can be kept guessing and somewhat 
off ^uard. The server should be careful not to hit the ball 
so high on the front wall that it carries strongly to the 
back wall on the first bounce. This will result in your 
opponent having a back-wall "kill" opportunity and should be 
avoided if at all possible.
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LOB SERVICE 
(Underhand Stroke)

Objective! To strike the ball in a fashion that 
causes it to hit high on the front wall and rebound off that 
wall hard enough to barely clear the short line on the 
bounce and to "die" just as the ball hits the back wall.
The served ball should hug close to the side wall and 
ideally will "die" in the left rear corner of the court.

STARTING POSITION

Position yourself in the serving zone three to eight 
feet from the left side wall (depending on your preference) 
as you face the front wall. You should be standing with your 
weight back over your right foot which is just inside the 
short service line. The left foot should be slightly ahead 
of the right foot, ready to step forward toward the front 
wall. Both knees should be flexed comfortably and your 
upper body should be leaning slightly forward.

Your right arm (striking arm) should be fully 
extended at the elbow and drawn back well behind your body 
so that it is approximately parallel to the floor with the 
palm facing down. The fingers and thumb should be close 
together forming a slightly "cupped" hand position. The 
hand itself should be in a "cocked" (hyperextended) position 
at the wrist such that the back surface of the hand 
approaches your forearm.

The ball should be held loosely between the thumb and 
fingers of the left hand with the palm up. The left arm 
should be extended at the elbow and slightly forward away 
from the body so that your left hand (with ball) is 
positioned above and slightly ahead of your front foot.
Your head should be down with your eyes focused intently on 
the ball. Now, you are ready to initiate the lob serve.

SERVING MOTION

The serve is begun by stepping forward towards the 
service line with the left foot. As the weight is 
transferring from the rear foot to the left foot, the ball 
should be dropped so that it strikes the floor slightly 
beyond and to the right of the left foot (in line with the



109

forward swinging right arm). The eyes stay fixed on the 
ball as it falls and rises after bouncing off the floor. As 
the ball is released from the left hand, the right arm 
should be swung downward and forward so that the right hand 
strikes the ball as it rises on the bounce at a height of 
about 12-18 inches above the floor. At contact, the ball 
should meet the hand at the juncture of the fingers with the 
palm. As the right arm proceeds through its downward and 
forward path, the left arm swings in the opposite direction, 
moving backward and upward. The action of the arms could be 
described as "scissor-like."

FOLLOW THROUGH

As the ball leaves the right hand on its flight 
toward the front wall, the right arm continues in an upward 
motion completing an arc of about 225 , or two-thirds of a 
circle, from start to finish. The left arm continues to 
move backwards and upwards until it is about parallel with 
the floor and extended backwards. The body weight has 
continued to shift forward until, at the completion of the 
arm action, it is almost entirely on the left (front) foot.

Comments! The lob service is a finesse shot and, 
consequently, does not depend on power or speed of movement 
to be executed properly. Ideally, the ball should strike 
the front wall gently and high so that on the return flight 
the ball descends acutely in an arcing path. When the ball 
strikes the floor beyond the short line, it should bounce 
high and carry towards the left-rear corner where it should 
"die," or lose all its momentum as it strikes the rear wall, 
resulting in the ball dropping nearly vertically after back 
wall contact. The closer the ball stays to the side wall, 
the more effective the serve. The lob serve may also be 
executed on the other side of the court.
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1 . What is the general objective of the service? Describe 
the "ideal" flight of the ball from the time of hand 
contact through its first bounce and up until the point 
of its second bounce.

2. What is the server's relative position in the service 
zone?

3* What is the general body position (all major segments) 
of the server just before the initiation of the service 
action?

k. Describe the wrist and hand positions.
5. From the starting position (see #3 above), how is the 

service initiated?
6 . Where should the ball be dropped relative to the 

server's body?
7. How high should you allow the ball to rise from its 

bounce before striking it?
8 . What is the ideal place on the hand for contacting the 

ball?
9. Give a general description of the actual service motion. 

Include the follow through.
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TEST 1. ONE FOOT-TOUCH HEAD. Stand on left foot.
Bend forward and place both hands on the floor. Raise the 
right leg and stretch it back. Touch the head to the floor 
and regain the standing position without losing balance.
It is a failurei

1. Not to touch head to the floor.
2. Losing the balance and having to touch the right

foot down or step about.
TEST 11. FORWARD HAND KICK. Jump upward, swinging the 

legs forward, bend forward and touch the toes with both 
hands before landing. Keep the knees as straight as 
possible. It is a failure!

1. Not to touch both feet while in the air.
2. To bend the knees more than ^5 degrees.
TEST 16. KNEEL, JUMP TO FEET. Kneel on both knees. 

Extend the toes of both feet out flat behind. Swing the 
arms and jump to the feet without rocking back on the toes 
or losing the balance. It is a failure!

1. To have the toes curled under and rock back on 
them.

2. Not to execute the jump, and not to stand still 
on both feet.

TEST 5* STORK STAND. Stand on the left foot. Hold 
the bottom of the right foot against the inside of the left 
knee. Place the hands on the hips. Shut both eyes and hold
the position for ten seconds without shifting the left foot
about on the floor. It is a failure!

1. To lose the balance.
2. To take the right foot down.
3* To open the eyes or remove the hands from the hips.
TEST 20. SINGLE SQUAT BALANCE. Squat as far down as 

possible on either foot. Stretch the other leg forward off 
the floor, hands on hips. Hold this position for five 
counts. It is a failurei

1. To remove the hands from the hips.
2. To touch the floor with the extended foot.
3. To lose the balance.
TEST 3* GRAPEVINE. Stand with both heels tight 

together. Bend down, extend both arms down between the 
knees, around behind the ankles, and hold the fingers 
together in front of the ankles without losing the balance. 
Hold this position for five seconds. It is a failurei

1. To fall over.
2. Not to touch and hold the fingers of both hands 

together.
3* Not to hold the position for five seconds.
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TEST I**-. THREE DIPS.' Take a front leaning-rest 
position, i.e., place the hands on the floor, with arms 
straight, extend the feet back along the floor until the 
body is straight (in an inclined position to the floor). 
Bend the arms, touching the chest to the floor, and push up 
again until the arms are straight. Do this three times in 
succession. Do not touch the floor with the legs or waist. 
It is a failurei

1. Not to push up three times.
2. Not to touch the chest to the floor each time.
3. To rest the knees, thighs, or waist on the floor

at any time.
TEST 15* SIDE KICK. Throw the left foot sideways to 

the left, jumping upward from the right foot; strike the 
feet together in the air and land with the feet apart. The 
feet should strike outside the left shoulder line. It is a 
failurei

1. Not to swing the feet enough to the side.
2. Not to strike the feet together in the air.
3. Not to land with the feet apart.
TEST 17* RUSSIAN DANCE. Squat as far down as 

possible; stretch one leg forward; do a Russian dance step 
by hopping to this position with first one leg extended, 
then the otherj do this twice with each leg. The heel of 
the forward foot may touch the floor. It is a failurei

1 . To lose the balance.
2. Not to do the stunt twice with each leg.
TEST 21. JUMP FOOT. Hold the toes of either foot in

the opposite hand. Jump up and jump the free foot over the
foot that is held, without letting go. It is a failurei

1. To let go of the foot that is held.
2. Not to jump through the loop made by holding the 

foot.
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EXPERIMENTAL SUBJECTS 

PROFILE

COLLEGE MALE QPR
Mean = 2.545

AGE
Mean =20.1 YRS•

ACADEMIC RANK
Mean = 3*06 YRS. COLLEGE (JUNIOR)

NUMBER PHYSICAL EDUCATION ACTIVITY COURSES COMPLETED 
Mean = 1 . 8 6 COURSES 

HIGH SCHOOL ATHLETIC EXPERIENCE 
Mean = 3.4 LETTERS 

COLLEGE ATHLETIC EXPERIENCE
Mean = .44 LETTERS AND/OR TEAM MEMBERSHIPS 

HANDBALL EXPERIENCE
Mean = PLAYED ONE OR TWO TIMES
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CONTROL SUBJECTS 

PROFILE

COLLEGE MALE QPR
Mean = 2.525

AGE
Mean =20.0 YRS.

ACADEMIC RANK
Mean =2.7 YRS. COLLEGE (SOPHOMORE)

NUMBER PHYSICAL EDUCATION ACTIVITY COURSES COMPLETED 
Mean =1.23 COURSES 

HIGH SCHOOL ATHLETIC EXPERIENCE 
Mean =2.3 LETTERS 

COLLEGE ATHLETIC EXPERIENCE
Mean = .30 LETTERS AND/OR TEAM MEMBERSHIPS 

HANDBALL EXPERIENCE
Mean = NEVER PLAYED
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