
INFORMATION TO USERS

This reproduction was made from a copy o f  a document sent to  us for microfilming. 
While the most advanced technology has been used to  photograph and reproduce 
this document, the quality o f  the reproduction is heavily dependent upon the 
quality o f  the material submitted.

The following explanation o f  techniques is provided to help clarify markings or 
notations which may appear on this reproduction.

1.The sign or “target” for pages apparently lacking from the document 
photographed is “Missing Page(s)” . If it was possible to  obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. This 
may have necessitated cutting through an image and duplicating adjacent pages 
to assure complete continuity.

2. When an image on the film is obliterated with a round black mark, it is an 
indication o f either blurred copy because o f  movement during exposure, 
duplicate copy, or copyrighted materials that should not have been filmed. For 
blurred pages, a good image o f  the page can be found in the adjacent frame. If 
copyrighted materials were deleted, a target note will appear listing the pages in 
the adjacent frame.

3. When a map, drawing or chart, etc., is part o f  the material being photographed, 
a definite method o f  “sectioning” the material has been followed. It is 
customary to begin filming at the upper left hand comer o f  a large sheet and to  
continue from left to right in equal sections with small overlaps. If necessary, 
sectioning is continued again—beginning below the first row and continuing on 
until complete.

4. For illustrations that cannot be satisfactorily reproduced by xerographic 
means, photographic prints can be purchased at additional cost and inserted 
into your xerographic copy. These prints are available upon request from the 
Dissertations Customer Services Department.

5. Some pages in any document may have indistinct print. In all cases the best 
available copy has been filmed.

UniverslV
MioOTlms

International
300 N. Zeeb Road 
Ann Arbor, Ml 48106

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



8316446

Suttie, James Kenneth

A BIOMECHANICAL COMPARISON BETWEEN A CONVENTIONAL GOLF
SWING/LEARNING TECHNIQUE AND A UNIQUE KINESTHETIC
FEEDBACK TECHNIQUE

Middle Tennessee State University D.A. 1983

University
Microfilms

I nter n âtionei 300 N. Zeeb Road. Ann Arbor. MI 48106

Copyright 1983 

by

Suttie, James Kenneth 

All Rights Reserved

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



PLEASE NOTE:

In all cases this material has been filmed in the best possible way from the available copy. 
Problems encountered with this document have been identified here with a check mark V

1. Glossy photographs or pages / / "

2. Colored illustrations, paper or print______

3. Photographs with dark background

A. Illustrations are poor copy______

5. Pages with black marks, not original copy _

6. Print shows through as there is text on both sides of page.

7. Indistinct, broken or small print on several p a g es______

8. Print exceeds margin requirements______

9. Tightly bound copy with print lost in spine______

10. Computer printout pages with indistinct print.

11. Page(s)____________lacking when material received, and not available from school or
author.

12. Page(s)____________seem to be missing in numbering only as text follows.

13. Two pages numbered____________ . Text follows.

14. Cu rling and wrinkled pages______

15. Other_______________________________________________________________________

University
Microfilms

internationai

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



A BIOMECHANICAL COMPARISON BETWEEN A CONVENTIONAL

GOLF SWING/LEARNING TECHNIQUE AND A UNIQUE

KINESTHETIC FEEDBACK TECHNIQUE

James Kenneth S u t t i e

A d i s s e r t a t i o n  p r e s e n te d  to  the  
G raduate  F a c u l ty  o f  Middle Tennessee S t a te  U n iv e r s i ty  

i n  p a r t i a l  f u l f i l l m e n t  o f  th e  re q u ire m e n ts  
f o r  th e  degree  D octor o f  A r ts

May, 1983

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



A BIOMECHANICAL COMPARISON BETWEEN A CONVENTIONAL

GOLF SWING/LEARNING TECHNIQUE AND A UNIQUE

KINESTHETIC FEEDBACK TECHNIQUE

APPROVED:

G raduate  Committee:

M ajor E œ f e s s o r

Committee Member

Committee Member 0

: t h e  D epartm ent cHead o f  t h e  D epartm ent o f  H e a l th ,  P h y s ic a l  E d u ca tio n ,  
R e c re a t io n  and S a fe ty

 _
Dean o ^ ? rh e  G raduate  School

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ABSTRACT

A BIOMECHANICAL COMPARISON BETWEEN A CONVENTIONAL 

GOLF SWING/LEARNING TECHNIQUE AND A UNIQUE 

KINESTHETIC FEEDBACK TECHNIQUE 

James Kenneth S u t t i e

T h is  s tu d y  was d e s ig n e d  t o  d e te rm in e  th e  e f f e c t i v e n e s s  

o f  two methods o f  te a c h in g  th e  g o l f  swing to  b e g in n in g  

g o l f e r s .  One group o f  b e g in n e r s  was t a u g h t  th e  g o l f  swing 

u s in g  c o n v e n t io n a l  methods o f  i n s t r u c t i o n  w h i le  th e  o t h e r  

group was t a u g h t  u s in g  a  com b ina tion  o f  k i n e s t h e t i c  

t e c h n iq u e s .  I n  o r d e r  t o  compare th e  g o l f  swing m echanics  o f  

b o th  groups b e f o r e  and a f t e r  i n s t r u c t i o n  i t  was n e c e s s a r y  to  

compare th e  f i lm e d  r e s u l t s  o f  each  b e g in n e r  to  a  model g o l f  

sw ing. The model was d e te rm in e d  by com puting th e  mean 

r e s u l t s  o f  1 ,928  l i n e a r  and a n g u la r  m easurem ents o f  th e  

swings o f  t e n  p r o f e s s i o n a l  g o l f e r s  i n  w ha t was th o u g h t  to  be 

t h e  te n  m ost im p o r ta n t  p o s i t i o n s  o f  th e  g o l f  sw ing . Two 

16 mm h ig h  sp eed  cam eras were u se d  to  s im u l ta n e o u s ly  r e c o r d  

th e  movement from  th e  s id e  and b e h in d  th e  p e r fo rm e r .  

M easurements w ere ta k e n  o f  n i n e t e e n  body j o i n t s  and  segm ents, 

as w e l l  as  th e  b a l l  and c lu b ,  a t  each  o f  t h e  t e n  p o s i t i o n s  

o f  th e  sw ing. R e s u l t s  p roduced  1 ,928  l i n e a r  and  a n g u la r  

d i s p la c e m e n t ,  v e l o c i t y ,  and a c c e l e r a t i o n  s c o re s  f o r  each

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



James Kenneth S u t t i e

p e r fo rm e r .  The b e g in n in g  g o l f e r s  were f i lm e d  b e fo re  

i n s t r u c t i o n  ( p r e t e s t )  and a f t e r  i n s t r u c t i o n  ( p o s t t e s t )  u s in g  

th e  same p ro c e d u re s  u se d  w i th  th e  p r o f e s s i o n a l  g o l f e r s .  The 

b e g in n e r s '  v a lu e s  were th e n  compared to  th e  sw ing m o d e l 's  

v a lu e s .  S t a t i s t i c a l  a n a ly s e s  ( t  t e s t )  i n d i c a t e d  t h a t ,  

a l th o u g h  b o th  groups improved s i g n i f i c a n t l y  o v e r  th e  t e n -  

week i n s t r u c t i o n a l  p e r i o d ,  th e  group t h a t  l e a r n e d  th e  

k i n e s t h e t i c  feedb ack  te c h n iq u e  b ro u g h t  ab o u t  s i g n i f i c a n t l y  

g r e a t e r  in ç ro v em en t i n  g o l f  swing m echanics th an  d id  th e  

group t h a t  l e a r n e d  by u s in g  c o n v e n t io n a l  m ethods.
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CHAPTER ONE 

I n t r o d u c t io n

E x p e r ts  a g re e  t h a t  th e  perfo rm ance  o f  an e f f i c i e n t  g o l f  

swing i s  one o f  th e  more d i f f i c u l t  m otor s k i l l s  to  m a s te r .  

T h is  i s  p a r t i c u l a r l y  t r u e  when t e a c h in g  th e  g o l f  swing to  

b e g in n e r s .  Because o f  t h i s ,  g o l f  i n s t r u c t o r s  have c o n tin u e d  

to  s e a rc h  f o r  a b e t t e r  te a c h in g  method which would 

c o n t r i b u t e  to  th e  developm ent o f  th e  p ro p e r  g o l f  swing.

C o n v en tio n a l  g o l f  i n s t r u c t i o n  p l a c e s  th e  main em phasis 

on b a l l  s t r i k i n g  and b a l l  f l i g h t  r e s u l t s  in  o r d e r  to  make 

swing c o r r e c t i o n s .  Motor l e a r n in g  e x p e r t s  r e f e r  to  t h i s  

feedb ack  in fo rm a t io n  as  "Knowledge o f  R e s u l t s . " ^  The 

em phasis on feed back  in fo rm a t io n  c o n c e rn in g  th e  f l i g h t  o f  

t h e  b a l l  may, however, i n h i b i t  th e  l e a r n in g  o f  th e  c o r r e c t  

swing p a t t e r n .  T h is  i s  th o u g h t  to  o c c u r  because  o f  th e  

b e g i n n e r ' s  ten d ency  to  fo cu s  on th e  c r i t e r i o n  o f  s u c c e s s ,  

w hich i s  th e  f l i g h t  o f  th e  b a l l .  S ince  th e  measure o f  

su c c e ss  i s  l i n k e d  d i r e c t l y  to  s t r i k i n g  th e  b a l l ,  th e  

em phasis i s  p la c e d  on p r o j e c t i n g  th e  b a l l  and n o t  on 

d e v e lo p in g  a b io m e c h a n ic a l ly  e f f i c i e n t  swing p a t t e r n .  This

R ich a rd  A. Schm idt, Motor C o n tro l  and L ea rn in g :  A
B e h a v io ra l  Emphasis (Champaign, 1 1 1 . : Human K in e t i c s
P u b l i s h e r s ,  1982), p .  481.
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p rob lem , a s  w e ll  as  th e  f a l l a c y  o f  l in k in g  th e  f l i g h t  o f  th e

b a l l  to  p ro p e r  sw ing m echan ics , i s  summarized by  Cochran and

S tobbs when th e y  s t a t e :

The b e g in n e r  i s  n o t  r e a l l y  a b le  to  d i s c r im in a t e  betw een 
a  swing t h a t  caused  a good s h o t  and a swing t h a t  caused  
a  poor s h o t .  The b e g i n n e r 's  feedback  loop  i s  v e ry  
u n r e l i a b l e  becau se  th e r e  a r e  numerous ways he may 
p roduce  th e  same s h o t .  S ince  he h a s n ' t  e s t a b l i s h e d  a 
c o n s i s t e n t  motor p a t t e r n  y e t ,  he  r e a l l y  d o e s n ' t  know 
what a good g o l f  swing i s . 2

The u s e f u l n e s s  o f  th e  in fo rm a t io n  a v a i l a b l e  from th e  f l i g h t

o f  th e  b a l l  (knowledge o f  r e s u l t s )  i s  l im i t e d  s in c e  su c ce ss

in  b e g in n e r s  i s  n o t  h ig h ly  c o r r e l a t e d  to  t h i s  c r i t e r i o n .

S ince  fo c u s in g  on th e  r e s u l t s  o f  th e  swing may n o t  be

an e f f e c t i v e  te a c h in g  app ro ach , a  d i f f e r e n t  em phasis co u ld

be u t i l i z e d .  To a f f e c t  e f f i c i e n t l y  th e  r e s u l t  o f  th e

a c t i v i t y  ( b a l l  f l i g h t ) , t h e r e  sh o u ld  be a  focus  upon th e

c a u se .  Thus, th e  a c t u a l  swing p a t t e r n  sh o u ld  be th e  focus

o f  t h e  t e a c h in g  e f f o r t s .  S ince  th e  developm ent o f  a good

swing p a t t e r n  l a r g e l y  depends upon r e p e t i t i o n  and p r a c t i c e ,

i t  sh o u ld  n o t  be changed each  tim e the  b a l l  f l i g h t  r e s u l t  i s

n o t  a c c e p ta b le  to  th e  l e a r n e r .  The fo cu s  o f  th e  l e a r n e r

sh o u ld  be d i r e c t e d ,  i n s t e a d ,  tow ard  feed back  in fo rm a t io n

em p hasiz ing  th e  c o r r e c t  swing p a t t e r n .  Cochran and Stobbs

v i v i d l y  p o i n t  t h i s  o u t  when th e y  s t a t e :

The b e g in n e r  may t h in k  he h a s  made a  good swing, b u t  
t h e  b a l l  may d r i b b le  on th e  ground and o n ly  go a  few

2
A l a s t a i r  Cochran and John S to b b s ,  The S earch  f o r  th e  

P e r f e c t  Swing ( P h i l a d e lp h ia :  J .  B. L ip p in c o t t  Co., 1568),
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y a rd s  i n t o  th e  b u sh e s .  Based on t h i s  feedback  
in fo rm a t io n  and th e  v e r b a l  c o r r e c t i o n s  h i s  i n s t r u c t o r  
g iv e s  him, he  w i l l  p ro b a b ly  change h i s  e n t i r e  m otor 
p a t t e r n  to  w hat he  th in k s  i s  h i s  new " c o r r e c t e d  fo rm ."  
With h i s  " s o - c a l l e d "  c o r r e c t e d  form, he  may p u l l  hook 
th e  b a l l  160 y a rd s  down th e  l e f t  c e n t e r  o f  th e  fa i rw a y .  
Because h i s  feed back  loop i s  n o t  c o n d i t io n e d  y e t ,  th e  
b e g in n e r  d o e sn ’ t  know t h a t  h i s  f i r s t  sw ing, when he 
topped  th e  b a l l  o f f  i n t o  th e  b u sh e s ,  was a c t u a l l y  a 
b e t t e r  swing th an  h i s  c o r r e c t e d  swing where he h i t  th e  
b a l l  160 y a rd s  down th e  l e f t  c e n t e r  o f  th e  f a i r w a y . 3

T h e re fo re ,  th e  u l t i m a t e  b o a l  o f  l e a r n in g  an e f f i c i e n t  g o l f  

swing m ig h t be  to  l e a m  th e  c o r r e c t  swing f i r s t  and th en  

c o n c e n t r a te  on s t r i k i n g  th e  b a l l .

G olf i n s t r u c t o r s  m ight be more s u c c e s s f u l  in  t e a c h in g  

an e f f i c i e n t  swing p a t t e r n  to  b e g in n e r s  i f  th e y  were to  

c o n c e n tr a te  on what G e n t i le  c a l l s  "Knowledge o f  Perform ance" 

and i t s  a s s o c i a t e d  feedback  m echanism s.^  T h is  type  o f  f e e d 

back te c h n iq u e  r e l i e s  on v e r b a l  cues from th e  i n s t r u c t o r  

i n d i c a t i n g  th e  q u a l i t y  o f  swing p e rfo rm an ce . When u s in g  

t h i s  type  o f  pe rfo rm ance  feedback  in fo rm a t io n ,  i t  i s  n o t  

n e c e s s a r y  to  u se  a g o l f  b a l l  o r  r e l y  on b a l l  f l i g h t  

in fo rm a t io n  i n  o r d e r  to  make swing c o r r e c t i o n s .  Each 

s tu d e n t  i s  t a u g h t  to  focu s  a l l  o f  h i s  a t t e n t i o n  on th e  

perform ance o f  a c o r r e c t  p a t t e r n  and th e  k i n e s t h e t i c  

f e e l i n g s  a s s o c i a t e d  w i th  t h a t  p a t t e r n .  E v e n tu a l ly ,  a f t e r

^ I b id .

^A. M. G e n t i l e ,  "A Working Model o f  S k i l l  A c q u i s i t i o n  
w i th  A p p l i c a t io n  t o  T e a c h in g ,"  Q u e s t . 17 ( Ja n u a ry  1972), 8.
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c o n t in u e d  v e rb a l  fee d b ac k  from the  i n s t r u c t o r  a s  to  th e  

q u a l i t y  o f  th e  swing, t h e  s tu d e n t  comes to  r e l y  on 

s u b j e c t iv e  r e in fo rc e m e n t  from h i s  k i n e s t h e t i c  feed back  

mechanisms.

The g o l f  swing r e q u i r e s  o n ly  one movement p a t t e r n  to  be 

le a r n e d .  P r a c t i c e  o f  t h e  p a t t e r n  sh o u ld  be c o n s i s t e n t  and 

r e p e t i t i v e  in  d e v e lo p in g  an e f f i c i e n t  swing p a t t e r n .  T h is  

type  o f  s k i l l  i s  c l a s s i f i e d  as  " c lo s e d "  b ecau se  d u r in g  th e  

perfo rm ance  o f  th e  s k i l l  th e  e n v iro n m en ta l  c o n d i t io n s  a re  

s t a b l e  and s t a t i o n a r y ,  and th e  l e a r n e r  i s  a t t e m p t in g  to  

become c o n s i s t e n t  i n  p ro d u c in g  one movement p a t t e r n . ^  T h is  

" c lo s e d "  s k i l l  c l a s s i f i c a t i o n  i s  im p o r ta n t .  G e n t i le ^  and 

M arten iuk^  have su g g e s te d  t h a t  knowledge o f  pe rfo rm ance  

feedback  in fo rm a t io n  i s  much more u s e f u l  th an  knowledge o f  

r e s u l t s  feedback  in fo rm a t io n  when l e a r n in g  t h i s  type  o f  

s k i l l .  R esearch  h as  shown t h a t ,  when u t i l i z i n g  knowledge 

o f  perfo rm ance  in fo rm a t io n  in  l e a r n in g  a c lo s e d  s k i l l  l i k e  

th e  g o l f  swing, i t  i s  im p o r ta n t  t h a t  b e g in n e r s  r e c e iv e  

v e rb a l  in fo rm a t io n  r e g a r d in g  th e  c o r r e c t  b io m ech an ica l

^E. C. P o u l to n ,  "On P r e d i c t i o n  i n  S k i l l e d  Movement," 
P s y c h o lo g ic a l  B u l l e t i n , 54 (November 1957), 472.

^ G e n t i l e ,  p .  21.

^R. G. M a r te n iu k , In fo rm a t io n  P ro c e s s in g  in  Motor 
S k i l l s  (New York: H o l t l  R in e h a r t  and W inston P u b l i s h e r s ,
I n c . , 1976), p . 40.
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g
p a t t e r n  and n o t  ba se  t h e i r  swing c o r r e c t i o n s  on b a l l  f l i g h t  

r e s u l t s .

S ta te m en t  o f  th e  Problem  

The p u rp o se  o f  t h i s  s tu d y  was to  compare and a s s e s s  th e  

q u a l i t y  o f  e f f i c i e n t  g o l f  swing perfo rm ance  betw een two 

methods o f  t e a c h in g  g o l f .  Two b e g in n in g  g o l f  c l a s s e s  a t  

M iddle T ennessee  S t a t e  U n iv e r s i ty  w ere used  f o r  t h i s  s tu d y .

A c o n t r o l  group was t a u g h t  a c o n v e n t io n a l  g o l f  sw ing/ 

l e a r n i n g  method w h ile  an e x p e r im e n ta l  group u t i l i z e d  a 

k i n e s t h e t i c  f e e d b a c k / l e a r n in g  t e c h n iq u e .  The c o n t r o l  group, 

u s in g  a g o l f  b a l l ,  made swing c o r r e c t i o n s  b a se d  on feedback  

t h a t  th e y  r e c e i v e d  from b a l l  f l i g h t  in fo rm a t io n  (KR). The 

e x p e r im e n ta l  g roup , w i th o u t  th e  u se  o f  a g o l f  b a l l  o r  b a l l  

f l i g h t  in f o r m a t io n ,  b a sed  t h e i r  swing c o r r e c t i o n s  on v e rb a l  

fee d b ac k  in f o r m a t io n  r e g a r d in g  th e  q u a l i t y  o f  th e  

p e r f o r m e r ' s  swing (K P).

The q u a l i t i e s  o f  swing p e rfo rm an ce  among th e  two groups 

were d e te rm in e d  th ro u g h  b io m e c h a n ic a l  a n a ly s e s .  A l l  o f  th e  

s u b j e c t s  in  th e  s tu d y  were compared to  a swing model t h a t  

c o n ta in e d  th e  components o f  e x c e l l e n t  swing m echan ics .

S. A. W allace  and R. W. H a g le r ,  "Knowledge o f  
Perfo rm ance  and th e  L ea rn in g  o f  a C lo sed  Motor S k i l l , "  
R esea rch  Q u a r t e r l y . 50 (May 1979), 265-271.
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Need f o r  th e  Study 

Most c o n v e n t io n a l  t e a c h in g  methods e v a lu a te  the  

pe rfo rm ance  o f  th e  g o l f  swing on knowledge o f  r e s u l t s  

in fo r m a t io n .  In  r e g a r d  to  t h i s ,  Cochran and S tobbs p o i n t  

o u t  " t h a t  b a s in g  movement e x e c u t io n  on p re v io u s  b a l l  f l i g h t  

r e s u l t s  seems to  be a r a t h e r  u n r e l i a b l e  sou rce  o f  e r r o r
Q

i n f o r m a t io n ."  Schmidt c o n cu rs  w i th  Cochran and S tobbs when 

he s t a t e s :

The hope i s  t h a t  th e  in fo rm a t io n  ab o u t  movement 
outcome w i l l  e v e n tu a l ly  ( i n  some way) l e a d  to  th e  most 
e f f e c t i v e  movement p a t t e r n  i n  th e  s u b j e c t .  T h is  u se  o f  
outcome in fo rm a t io n  may seem odd to  th o se  o f  us who 
have had e x te n s iv e  p r a c t i c e  a t  some s p o r t  o r  a t h l e t i c  
a c t i v i t y .  I t  would seem f a r  more e f f e c t i v e  to  p ro v id e  
in fo rm a t io n  abou t th e  p a t t e r n s  o f  movement th e  p e rso n  
made r a t h e r  th an  j u s t  the  outcome o f  t h a t  movement.
For exam ple, a  coach m ight t e l l  a gymnast to  " p u l l  
e a r l i e r "  o r  to  " p ik e  h a rd e r "  a f t e r  a  movement, 
r e f e r r i n g  t o  a  p a r t i c u l a r  p a t t e r n  o f  a c t i o n  t h a t  th e  
l e a r n e r  i s  a t t e m p t in g  t o  p r o d u c e . Such in fo rm a t io n  
a b o u t  th e  movement p a t t e r n ,  r a t h e r  th an  outcome o f  
th o s e  movements i n  th e  en v ironm en t i s  term ed knowledge 
o f  p e r fo rm a n c e .10

Because o f  t h i s ,  t h e r e  i s  a need  to  develop  a new g o l f  

i n s t r u c t i o n a l  method t h a t  would em phasize  the  q u a l i t y  o f  th e  

swing p a t t e r n  and n o t  th e  r e s u l t s  o f  th e  swing p a t t e r n .  

R esearch  i s  needed  to  d e te rm in e  i f  b e g in n in g  g o l f e r s  co u ld  

l e a m  th e  g o l f  swing more e f f e c t i v e l y  u t i l i z i n g  knowledge o f  

p e rfo rm ance  in fo rm a t io n  in  th e  absence  o f  knowledge o f  

r e s u l t s  in f o r m a t io n .  T h is  method assumes t h a t  th e  p re s e n c e

9
Cochran and S to b b s ,  p .  107. 

^^Schm idt, p .  533.
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o f  th e  b a l l  and th e  r e s u l t i n g  b a l l  f l i g h t  in fo rm a t io n  would 

n o t  s e rv e  as  u s e f u l  i n s t r u c t i o n a l  t o o l s  in  d ev e lo p in g  a g o l f  

swing in  th e  e a r l y  s ta g e s  o f  l e a r n in g .  U t i l i z i n g  t h i s  

method, th e  i n s t r u c t o r  would em phasize movement e x e c u t io n  

in fo rm a t io n  ( th e  swing p a t t e r n )  in  th e  absence  o f  movement 

outcome in fo rm a tio n  ( b a l l  f l i g h t  r e s u l t s ) .

There i s  a l s o  a need  to  develop  b e t t e r  ways in  which 

the  perfo rm ance  o f  th e  g o l f  swing can be s c i e n t i f i c a l l y  

m easured. T r a d i t i o n a l l y ,  g o l f  i n s t r u c t o r s  have m easured th e  

q u a l i t y  o f  th e  movement p a t t e r n  b ased  on outcome in fo rm a tio n  

r e l a t e d  to  th e  f l i g h t  o f  th e  b a l l .  For example, th e  

i n s t r u c t o r  f a l s e l y  assumes t h a t  because  th e  g o l f  b a l l  goes 

th e  r e q u i r e d  d i s t a n c e  and d i r e c t i o n  th e  movement p a t t e r n  

must have been  b io m e c h a n ic a l ly  c o r r e c t .  This i s  n o t  

n e c e s s a r i l y  t r u e  s in c e  t h e r e  a re  many b io m e c h a n ic a l ly  

i n e f f i c i e n t  ways to  p roduce  an a c c e p ta b le  deg ree  o f  a 

d e s i r e d  r e s u l t .

There have a l s o  been a t te m p ts  by g o l f  i n s t r u c t o r s  to  

e v a lu a te  th e  b e g i n n e r ' s  g o l f  swing th rou gh  th e  use  o f  r a t i n g  

sy s tem s. When u s in g  t h i s  method, th e  i n s t r u c t o r  r e l i e s  on 

h i s  sen se  o f  v i s i o n  and h i s  knowledge g a ined  from y e a r s  o f  

te a c h in g  e x p e r ie n c e .  This method o f  r a t i n g  th e  b e g in n e r 's  

g o l f  swing i s  l i t t l e  more th an  an o p in io n a te d  guess  and 

seems to  be a v e ry  s u b j e c t i v e  and u n s c i e n t i f i c  method o f  

e v a l u a t i o n .
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An a t te m p t  was made in  t h i s  i n v e s t i g a t i o n  to  f i n d  a 

more e f f e c t i v e  and s c i e n t i f i c  method o f  e v a lu a t in g  th e  

movement p a t t e r n  o f  th e  g o l f  sw ing. Using b io m ech an ica l  

f i lm  a n a l y s i s  te c h n iq u e s ,  th e  p ro p e r  m echanics o f  th e  g o l f  

swing were d e te rm in e d , th en  compared to  each  p e r fo rm e r .

T h is  method o f  movement a n a l y s i s  has  long  been  used  to  

i d e n t i f y  th e  pe rfo rm ance  c h a r a c t e r i s t i c s  o f  s k i l l e d  

p e r fo rm e rs  ; however, i t  h as  n o t  found a c c e p ta n c e  as a to o l  

to  measure changes in  movement p a t t e r n s  p roduced  by i n s t r u c 

t i o n  due to  th e  enormous amount o f  tim e in v o lv e d  in  th e  

a n a l y s i s  p ro c e d u re .  With th e  ad v en t o f  com puters and f a s t e r  

d a ta - r e d u c t i o n  te c h n iq u e s ,  r e s e a r c h e r s  a re  b e g in n in g  to  loo k  

a t  b io m e ch a n ica l  a n a l y s i s  te c h n iq u e s  as a p o t e n t i a l  t o o l  f o r  

the  measurement o f  m otor s k i l l  p e r fo rm a n c e .

Also o f  s i g n i f i c a n c e  to  t h i s  s tu d y  was th e  a t te m p t  to  

p ro v id e  i n d i c a t i o n s  o f  th e  m ost e f f e c t i v e  way o f  t e a c h in g  a 

c lo s e d  m otor s k i l l  to  b e g in n e r s .  R e c e n tly ,  motor l e a r n in g  

e x p e r t s  have concluded  t h a t ,  when te a c h in g  b e g in n e r s  a 

c lo s e d  m otor s k i l l ,  t h e  movement p a t t e r n  o f  t h a t  s k i l l  

sh ou ld  be em phasized  r a t h e r  th a n  th e  r e s u l t  o f  t h a t  movement 

p a t t e r n . T h i s  c o n c lu s io n  has been  re a c h e d  due to  th e

G e n t i l e ,  p .  21; P. Del Rey, "Feedback P ro v id e d  
Through V ideo tap e  D is p la y ,"  The P h y s ic a l  E d u c a to r , 29 (1972), 
118-119; G. E. Hampton, "The E f f e c t s  o f  M a n ip u la t in g  Two 
Types o f  Feedback--Knowledge o f  Perform ance  and Knowledge o f  
R e s u l t s — in  L ea rn in g  a  Complex Motor S k i l l , "  D is s .  Columbia 
U n iv . ,  1970; John N. D row atzsky, Motor L e a p i in g ;  P r i n c i p l e s  
and P r a c t i c e  (M in n eap o lis :  Burgess P u b l i s h in g  C o., 1975; ,
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b e l i e f  t h a t  t h i s  ty p e  o f  feedback  would em phasize  th e

p r o p r io c e p t iv e  in fo r m a t io n  t h a t  th e  l e a r n e r  r e c e iv e s  from

h i s  body. For t h i s  in fo rm a t io n  to  be e f f e c t i v e ,  however,

th e  b e g in n e r  sh o u ld  b a se  a l l  o f  h i s  l e a r n i n g  on a model o f

c o r r e c t n e s s  and be c o n t i n u a l l y  p ro v id e d  w i th  c o n c u r re n t  and

t e r m in a l  v e r b a l  cues ab o u t  th e  e f f i c i e n c y  o f  t h e  movement 
12p a t t e r n .

A lthough a l l  t h e  s e n so ry  modes a re  im p o r ta n t  when

l e a r n i n g  a g iv en  s k i l l ,  m ost s k i l l  l e a r n i n g  em phasizes one

p a r t i c u l a r  se n so ry  mode. S ince  the  l e a r n i n g  o f  th e  g o l f

swing i s  a c lo s e d  s k i l l ,  and r e s e a r c h  has  i n d i c a t e d  t h a t  th e

s u c c e s s f u l  pe rfo rm ance  o f  t h e s e  ty p es  o f  s k i l l s  can be
13c a r r i e d  o u t  w i th o u t  r e f e r e n c e  to  th e  en v iro n m en t,  i t  would 

seem im p o r ta n t  to  em phasize  k i n e s t h e t i c  feed b ack  in fo rm a t io n  

r a t h e r  th a n  t o  r e l y  on v i s u a l  in fo rm a t io n  when l e a r n in g  t h i s  

s k i l l .  A c co rd in g ly ,  t h i s  r e s e a r c h  a t te m p te d  to  i n d i c a t e  

what s e n so ry  feed b ack  mechanisms to  em phasize  when te a c h in g  

th e  g o l f  swing to  b e g in n e r s .

pp. 93-100; W allace  and H a g le r ,  p. 271; M a r te n iu k , p. 40; 
K. M. N ew ell, "Knowledge o f  R e s u l ts  and Motor L e a rn in g ,"  
in  J .  Keogh and R. S. H u tto n  ( e d s . ) .  E x e rc is e  and S po rt  
S c ien ce  Reviews (S a n ta  B a rb a ra ,  C a l i f 71 J o u r n a l  P u b l i s h in g  
A f f i l i a t e s ,  197 6 ) ,  p .  68.

^ ^ G e n t i l e ,  pp . 2 -2 3 .

^ ^ P o u lto n ,  p . 472.
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H y p o th es is

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

h y p o th e s is  was developed :

There  w i l l  be no s i g n i f i c a n t  d i f f e r e n c e  between the  

c o n v e n t io n a l  g o l f  swing i n s t r u c t i o n a l  te c h n iq u e  ( c o n t r o l  

group) and a k i n e s t h e t i c  feed b ack  te c h n iq u e  (e x p e r im e n ta l  

group) a s  d e te rm in e d  by b io m e ch a n ica l  a n a ly s e s .

D e l im i ta t io n s

F or th e  p u rp o se  o f  t h i s  s tu d y ,  th e  fo l lo w in g  d e l i m i t a 

t i o n s  were re c o g n iz e d :

1. T his s tu d y  was d e l i m i t e d  to  tw enty  male s tu d e n ts  

be tw een  the  ages o f  18 and 35 who were c l a s s i f i e d  as 

b e g in n in g  g o l f e r s .  These tw en ty  s u b j e c t s  were randomly 

s e l e c t e d  from two b e g in n in g  g o l f  c l a s s e s  a t  Middle Tennessee 

S t a te  U n iv e r s i ty .

2 . T h is  s tu d y  was d e l im i t e d  to  in c lu d e  i n s t r u c t i o n  

from o n ly  an e x p e r ie n c e d  g o l f  i n s t r u c t o r .

3. D uring  t h i s  s tu d y  th e  i n v e s t i g a t o r  t a u g h t  b o th  

c l a s s e s  w i th  e q u a l  e n th u s ia sm  so as  n o t  to  b i a s  th e  r e s u l t s .

L im i ta t io n s

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

l i m i t a t i o n s  were re c o g n iz e d :

1. D uring t h i s  s tu d y  b o th  c l a s s e s  were encouraged  to  

p r a c t i c e  d u r in g  c l a s s  a t  an e q u a l  i n t e n s i t y  l e v e l .
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2. D uring  t h i s  s tu d y  b o th  groups o f  b e g in n in g  g o l f e r s  

were t o l d  n o t  to  p r a c t i c e  o u t s id e  o f  c l a s s .

I m p l i c a t io n s  fo r  T eaching

The p r im a ry  re a s o n  b e g in n e rs  have such d i f f i c u l t y  in  

l e a r n i n g  th e  g o l f  swing i s  t h e i r  i n a b i l i t y  to  de te rm ine  what 

t h e i r  swing e r r o r s  a r e  and how to  c o r r e c t  th o se  e r r o r s .  

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

have been  b a se d  on in fo r m a t io n  t h a t  b o th  th e  i n s t r u c t o r  and 

th e  s tu d e n t  r e c e iv e d  from th e  f l i g h t  o f  th e  g o l f  b a l l .  For 

exam ple, i f  th e  b a l l  s l i c e s  to  th e  r i g h t ,  b o th  th e  s tu d e n t  

and th e  i n s t r u c t o r  r e c e i v e  c e r t a i n  v i s u a l  in fo rm a t io n  t h a t  

i n d i c a t e s  t h a t  a  swing c o r r e c t i o n  sh o u ld  be made. The hope 

i s  t h a t  t h i s  in fo r m a t io n  r e c e iv e d  from  the  b a l l  f l i g h t  

r e s u l t s  w i l l  e v e n t u a l l y  l e a d  to  a more c o r r e c t  swing p a t t e r n  

on th e  n e x t  t r i a l .  P resum ably , th e  b e g in n in g  g o l f e r  makes 

s u c c e s s iv e  a d ju s tm e n ts  in  th e  movement p a t t e r n  on th e  b a s i s  

o f  t h i s  b a l l  f l i g h t  in fo rm a t io n  u n t i l  th e  outcome becomes 

c l o s e r  and c l o s e r  to  a c h ie v in g  th e  e n v iro n m e n ta l  g o a l .

S ince  th e r e  a r e  so many swing p a t t e r n s  t h a t  may produce  a 

g iv en  poor s h o t ,  i t  would seem i l l o g i c a l  f o r  i n s t r u c t o r s  to  

b a se  swing c o r r e c t i o n s  p r i m a r i l y  on b a l l  f l i g h t  in fo rm a t io n .

The p rem ise  o f  t h i s  s tu d y  i s  b a se d  on th e  h y p o th e s is  

t h a t  th e  b a l l  f l i g h t  in fo rm a t io n  sh o u ld  se rv e  on ly  a s  an 

i n d i c a t o r  o f  t h e  b e g in n in g  g o l f e r ' s  swing problem s and 

sh o u ld  be t r e a t e d  a s  such . For exam ple, s in c e  the  b e g in n e r
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has y e t  to  e s t a b l i s h  a c o n s i s t e n t  swing p a t t e r n ,  i t  would be 

i l l - a d v i s e d  to  change t h a t  p a t t e r n  every  tim e th e  b a l l  

f l i g h t s  were u n a c c e p ta b le .  T h is  type  o f  t e a c h in g  approach  

would be slow  and i n e f f e c t u a l  b ecause  th e  l e a r n e r  would be 

changing  th e  swing p a t t e r n  each  tim e a  d i s a p p o in t in g  b a l l  

f l i g h t  r e s u l t  was p roduced .

A more e f f e c t i v e  method o f  te a c h in g  th e  g o l f  swing 

m ight be th ro u g h  a k i n e s t h e t i c  feedback  t e c h n iq u e .  This 

method would encourage  th e  b e g in n e r  to  e s t a b l i s h  a  p ro p e r  

swing p a t t e r n ,  i n i t i a l l y ,  w i th o u t  th e  p re s e n c e  o f  th e  b a l l .  

L a t e r ,  a f t e r  a p ro p e r  h a b i t  p a t t e r n  has been e s t a b l i s h e d ,  

th e  b a l l  cou ld  be in t ro d u c e d  and m inor swing c o r r e c t i o n s  

made b a sed  on b a l l  f l i g h t  in fo rm a t io n .

T his k i n e s t h e t i c  feedback  method would e v e n tu a l ly  a l lo w  

th e  l e a r n e r  to  s e l f -d e te rm in e  th e  e r r o r s  b e in g  comm itted in  

th e  swing s in c e  th e  em phasis i s  p la c e d  on th e  m echanics o f  

th e  movement p a t t e r n  and th e  swing " f e e l i n g s "  a s s o c i a t e d  

w i th  th o se  m e c h a n ic s . An im p o r ta n t  e lem en t i n  t h i s  

k i n e s t h e t i c  method o f  l e a r n in g  g o l f  i s  th e  developm ent o f  an 

i n t e r n a l i z e d  "model o f  c o r r e c t n e s s . "  T h is  model i s  

fo rm u la te d  by m atch ing  th e  s t u d e n t ' s  s e n so ry  feedback  

in fo rm a t io n  abou t th e  swing perform ance w i th  th e  v e rb a l  and 

v i s u a l  r e in fo rc e m e n t  r e c e iv e d  from th e  i n s t r u c t o r .  With 

c o n tin u e d  p r a c t i c e  and r e p e t i t i o n ,  th e  s tu d e n t  sh o u ld  become 

l e s s  dependent on th e  i n s t r u c t o r ' s  v e rb a l  feed b ack  

c o n ce rn in g  th e  q u a l i t y  o f  th e  swing and more depend en t on
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i n t r i n s i c  and k i n e s t h e t i c  in fo r m a t io n .  When th e  s tu d e n t  

re a c h e s  t h i s  s t a g e ,  th e  p ro p e r  swing p a t t e r n  h as  become a 

h a b i t ,  and s e l f - c o r r e c t i o n  o f  swing e r r o r s  can be pe rfo rm ed .

The k i n e s t h e t i c  feedback  type  o f  l e a r n in g  method m ight 

a l s o  have im p o r ta n t  im p l i c a t i o n s  f o r  th e  t e a c h in g  o f  o th e r  

c lo s e d  m otor s k i l l s .  I f  t h e  goa l o f  th e  l e a r n e r  i n  a c lo s e d  

env ironm en t i s  to  develop  a  c o n s i s t e n t  and r e p e t i t i v e  m otor 

p a t t e r n ,  i t  a p p ea rs  t h a t  th e  use  o f  p r o p r io c e p t iv e  feedback  

in fo rm a t io n  shou ld  b e s t  a cco m p lish  t h a t  g o a l .^ ^  L ikew ise , 

i t  would a l s o  seem a p p r o p r i a t e  to  te a c h  o th e r  c lo s e d  m otor 

s k i l l s  i n  t h i s  manner.

Em phasizing knowledge o f  perfo rm ance  and movement 

e x e c u t io n  in fo rm a t io n  in  t h e  absence  o f  knowledge o f  r e s u l t s  

and movement outcome in fo rm a t io n  would in d eed  seem to  have 

im p o r ta n t  im p l i c a t io n s  f o r  th e  te a c h in g  o f  c lo s e d  motor 

s k i l l s .  F u r th e rm o re ,  t h i s  method o f  t e a c h in g  th e  g o l f  swing 

has th e  p o t e n t i a l  f o r  chang ing  th e  whole t r a d i t i o n a l  c o n cep t  

o f  te a c h in g  g o l f  to  b e g in n e r s .

D e f in i t i o n s  o f  Terms 

For th e  pu rp o se  o f  t h i s  s tu d y ,  the  fo l lo w in g  term s w i l l  

be a p p l i e d  a s  d e f in e d .

Augmented fee d b ac k - - f e e d b a c k  t h a t  i s  added to  th e  

norm al se n so ry  feedb ack  sys tem , sometimes c a l l e d  e x t r i n s i c

^^Drowatzsky, p .  100.
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fee d b ac k . T his i s  a d d i t i o n a l  in fo rm a t io n  c o n c e rn in g  the  

movement o r  th e  d eg ree  o f  g o a l  a t t a in m e n t .  There  a re  two 

ty p e s  o f  augmented feed b ack :  (1) knowledge o f  perfo rm ance

and (2) knowledge o f  r e s u l t s .

B a l l  f l i g h t  law s- - im p a c t  f a c t o r s  t h a t  o c c u r  when th e  

g o l f  c lu b  s t r i k e s  th e  b a l l  and in f lu e n c e s  i t s  f l i g h t .

These law s in c lu d e :  (1) c lu b fa c e  p o s i t i o n i n g  a t  im pact

r e l a t i v e  to  th e  g o l f e r ' s  sw in g p a th ;  (2) th e  p a th  in  which 

th e  c lu b h e ad  i s  t r a v e l i n g  a t  im p ac t;  (3) th e  im pact p o in t  o r  

th e  p la c e  on th e  c lu b  where th e  b a l l  i s  com pressed ; (4) th e  

amount o f  c lu b h e ad  sp eed  a t  im p ac t;  and (5) th e  a n g le  o f  

ap p ro ach  o f  th e  c lu b h e ad  on th e  downswing.

B a l l i s t i c  movement- - a  movement t h a t  i s  i n i t i a t e d  by 

m u sc u la r  c o n t r a c t i o n ,  b u t  where th e  m usc les  th e n  r e l a x  and 

p e rm i t  momentum and c e n t r i f u g a l  f o r c e  to  com plete  th e  

movement.

B eg inn in g  g o l f e r - - a  p e rs o n  who h a s  n o t  p la y e d  g o l f ,  

been  t a u g h t  g o l f ,  o r  been  exposed  to  g o l f  i n  any way.

B iom echan ics- - t h e  s c i e n t i f i c  a n a l y s i s  o f  th e  m echanics 

o f  m o tion .

^ ^ G e n t i l e ,  p p . 20, 21.

^^Gary W iren, " I n t r o d u c t i o n  t o  t h e  Laws, P r i n c i p l e s  and 
P r e f e r e n c e s , "  P.G .A. M agaz ine , 33 (A p r i l  1976 ) ,  23.

^ ^ K a th e r in e  F. W e lls ,  K in e s io lo g y  ( P h i l a d e lp h i a :  W. B.
S aunders  and C o .,  1 966), p .  385.
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C losed  loop sys tem —a c o n t r o l  sys tem  em ploying

feed b ack , a r e f e r e n c e  o f  c o r r e c t n e s s ,  com pu ta tion  o f  e r r o r s

and su b seq u e n t  c o r r e c t i o n  in  o rd e r  to  m a in ta in  a d e s i r e d

s t a t e  o f  pe rfo rm an ce ; sometimes c a l l e d  a servom echanism  or 
18s e r v o .

C losed  s k i l l s - - s k i l l s  t h a t  a re  perfo rm ed  in  a  s t a b l e  

and p r e d i c t a b l e  en v iro n m en t.  They p la c e  l e s s  r e l i a n c e  on 

e n v iro n m en ta l  in fo rm a t io n  and more em phasis on i n t e r n a l l y  

d e r iv e d  feedback  in f o rm a t io n .  They depend on th e  d e v e lo p 

ment o f  a r e p e t i t i v e  h a b i t  p a t t e r n .  C losed  s k i l l s  on ly  

r e q u i r e  th e  l e a r n e r  to  m a s te r  one movement p a t t e r n .  Some 

exam ples a r e :  g y m n as tic s ,  d iv in g ,  b ow lin g , tum b ling  and

g o l f . 19

C o n cu rren t  fee d b ac k - - f e e d b a c k  t h a t  i s  p r e s e n te d  as  the
20p e rfo rm e r  i s  p e rfo rm in g  th e  a c t i v i t y .

C o n v en tio n a l  g o l f  i n s t r u c t i o n - - i n s t r u c t i o n  t h a t  

em phasizes th e  u se  o f  th e  v e r b a l  and v i s u a l  s e n so ry  modes by 

th e  l e a r n e r .  T h is  ty p e  o f  i n s t r u c t i o n  b a s e s  e r r o r  

c o r r e c t i o n  on th e  f l i g h t  o f  th e  g o l f  b a l l .
21E x e r c i s e - - t h e  a c t  o f  p e rfo rm in g  p h y s i c a l  a c t i v i t y .

IBgchm idt, p .  235.

1 9 p o u lto n ,  p .  472.

ZOgchmidt, p .  562.
21 D. W. E d in g to n  and V. R. E d g e r to n ,  The B io logy  o f  

P h y s ic a l  A c t i v i t y  (B oston : Houghton M i f f l i n  C o ., 1976),
p . 8.
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E x te ro c e p to r s  — th o se  sense  r e c e p to r s  l o c a te d  o u ts id e  

th e  body. Examples a re  th e  e a r s ,  e y e s ,  n o se ,  mouth and

s k i n . 22

E x t r i n s i c  feed b ack - - fe e d b a c k  t h a t  i s  added to  t h a t

which i s  t y p i c a l l y  r e c e iv e d  in  th e  ta s k ;  a l s o  c a l l e d
23augmented feedback .

Feedback- se n so ry  in fo rm a t io n  t h a t  i s  b ased  upon h a v in g  

produced  a movement.

G olf d r i l l s - - g o l f  swing e x e r c i s e s  t h a t  a re  d e s ig n ed  to  

h e lp  th e  p e rfo rm er  " f e e l "  and i d e n t i f y  the  c o r r e c t  sw inging 

a c t io n .

G olg i tendon  o rg a n s - - s m a l l  s t r e t c h  r e c e p t o r s  lo c a te d  a t

th e  m usculotendonous j u n c t io n  p r o v id in g  v e ry  p r e c i s e
25in fo rm a tio n  ab o u t  m uscle t e n s io n .

Guidance p ro c e d u r e s - - a  s e r i e s  o f  te c h n iq u e s  i n  which 

th e  b e h a v io r  o f  t h e  l e a r n e r  i s  l i m i t e d  o r  c o n t r o l l e d  by
O f

v a r io u s  means to  p re v e n t  e r r o r s .

I n t e r o c e p t o r s  — th o se  sense  r e c p t o r s  t h a t  a re  l o c a te d  in  
27th e  v i s c e r a l  o rg an s .

22schm id t, p . 195 

2 ^ I b i d . , p .  562.

2^Ibid .

2 ^ I b i d . ,  p .  236. 

2 ^ I b i d . , p .  525. 

2 7 l b i d . ,  p .  193.
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I n t r i n s i c  fee d b ac k - - t h a t  feedback  n o rm a lly  r e c e iv e d  in
28th e  conduct o f  a p a r t i c u l a r  t a s k .

J o i n t  r e c e p t o r s - - a  common te rm  used  f o r  a number o f

d i f f e r e n t  r e c e p t o r s  t h a t  a r e  l o c a te d  in  th e  j o i n t  c a p s u le s ,

presum ably  p ro v id in g  feed b ack  in fo rm a t io n  ab o u t  j o i n t  
29p o s i t i o n .

K in e s th e s ia - - " k i n ” r e l a t e s  to  m otion and " e s t h e s i a "

r e l a t e s  to  s e n s a t io n .  P u t t o g e th e r ,  t h i s  word means
30" s e n s a t i o n  o f  m o tio n ."

K i n e s t h e s i s — the  d i s c r im i n a t io n  o f  th e  p o s i t i o n s  and

movements o f  th e  body p a r t s  b a sed  on in fo rm a t io n  o t h e r  than

v i s u a l  o r  v e r b a l .  I t  i n c lu d e s  p e r c e p t io n  o f  th e  i n t e r n a l

and e x t e r n a l  t e n s io n s  and fo r c e s  t h a t  move o r  s t a b i l i z e  th e

j o i n t s .  Sometimes " k i n e s t h e s i s "  i s  c a l l e d  " g e t t i n g  th e

f e e l "  f o r  th e  movement. The s t i m u l i  a r i s e  from changes in

m uscle  l e n g th  and t e n s i o n .  I t  i n c lu d e s  th e  aw areness  o f  th e

p o s i t i o n  o f  th e  body p a r t s  w h i le  moving and th e  a m p li tu d e  o f  
31t h a t  movement.

K i n e s t h e t i c  c u e s - - v e r b a l  cues t h a t  encourage  th e  

l e a r n e r  to  g e t  th e  " f e e l "  f o r  th e  movement p a t t e r n .

Z G ib id . ,  p .  562.

^ ^ I b i d . , p .  236.

3 ° I b i d . ,  p .  202.
31George H. Sage, I n t r o d u c t io n  to  Motor B eh av io r ;  A 

N e u ro p sy c h o lo g ic a l  Approach (R eading , M ass. :  Addison-W esley 
P u b l i s h in g  Co7, 1 9 71 ;,  p .  l l 7.
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K i n e s t h e t i c  feedback  te c h n iq u e - - a  system  o f  i n s t r u c t i o n  

t h a t  u t i l i z e s  a com bin a tion  o f  v e r b a l ,  v i s u a l  and 

k i n e s t h e t i c  c u es .  T h is  te c h n iq u e  em phasizes th e  p ro p e r  

m echanics o f  th e  movement p a t t e r n  and th e  c o r re sp o n d in g  

" f e e l i n g s "  t h a t  a re  a s s o c i a t e d  w i th  th o se  m echan ics .  When 

u s in g  t h i s  method th e  i n s t r u c t o r  sh o u ld  do as  much as  

p o s s ib l e  to  de-em phasize  th e  en v iro n m en ta l  outcome o f  th e  

movement p a t t e r n .  T h is  i s  acco m plish ed  th roug h  th e  u se  o f  

k i n e s t h e t i c  cues and v i s u a l  o c c lu s io n  te c h n iq u e s .

T h is  e n t i r e  i n s t r u c t i o n a l  te c h n iq u e  i s  dependen t upon 

th e  s tu d e n t  r e c e i v i n g  a c l e a r  " r e f e r e n c e  o f  c o r r e c t n e s s "  

from th e  i n s t r u c t o r .  T h is  " r e f e r e n c e  o f  c o r r e c t n e s s "  i s  

g iv en  i n  th r e e  ways: (1) th ro u g h  d e m o n s tra t io n  by th e

i n s t r u c t o r ,  (2) th rou gh  k i n e s t h e t i c  cues g iven  c o n c u r r e n t ly  

t h a t  encourage  th e  s tu d e n t  to  g e t  t h e  " f e e l i n g "  o f  th e  

d e s i r e d  movement p a t t e r n ,  and (3) th ro u g h  te rm in a l  v e r b a l  

feedb ack  i n d i c a t i n g  th e  q u a l i t y  o f  th e  s t u d e n t ' s  swing 

(knowledge o f  p e r fo rm a n c e ) .

As th e  s tu d e n t  c o n t in u e s  to  p r a c t i c e ,  he i s  c o n s t a n t ly  

b e in g  s u p p l i e d  w i th  a " r e f e r e n c e  o f  c o r r e c t n e s s "  from  h i s  

i n s t r u c t o r .  The s tu d e n t  c o n t i n u a l l y  compares h i s  own 

k i n e s t h e t i c  s e n so ry  feedb ack  in fo rm a t io n  w i th  th e  r e f e r e n c e  

o f  c o r r e c t n e s s  b e in g  s u p p l i e d  by th e  i n s t r u c t o r .  E v e n tu a l ly ,  

w i th  h ig h  r e p e t i t i o n  p r a c t i c e  t e c h n iq u e s ,  th e  s tu d e n t  

becomes l e s s  dependen t upon th e  i n s t r u c t o r  as a so u rc e  o f
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e r r o r  in fo rm a t io n  and more dependent upon h i s  own 

k i n e s t h e t i c  se n so ry  m echanism s.

K i n e s t h e t i c  f i g u r a i  a f t e r - e f f e c t s - - p e r c e iv e d  m o d i f ic a 

t i o n  in  th e  shape , s i z e  o r  w e ig h t  o f  an o b j e c t  o r  p e r c e p tu a l  

d i s t o r t i o n  o f  limb p o s i t i o n ,  o f  movement a n d /o r  o f  i n t e n s i t y  

o f  m u sc u la r  c o n t r a c t i o n  as  a  r e s u l t  o f  e x p e r ie n c e  w i th  a 

p r e v io u s  o b j e c t .  For exam ple, t h i s  u s u a l l y  o c cu rs  a f t e r  th e  

p e r fo rm e r  h as  swung a w e ig h ted  b a t  o r  a w e ig h ted  g o l f  

c l u b .

Knowledge o f  Perform ance (KP)--augm en ted  feedb ack

r e l a t e d  to  th e  n a tu r e  o f  th e  movement p a t t e r n  p rod uced ;
33som etim es c a l l e d  i n t r i n s i c  fee d b ac k . As i t  i s  u sed  in  

t h i s  s tu d y ,  i t  r e f e r s  to  v e rb a l  feed b ack  from th e  i n s t r u c t o r  

i n d i c a t i n g  th e  q u a l i t i e s  o f  swing p e rfo rm an ce .

Knowledge o f  R e s u l t s  (KR)— augmented feedb ack  r e l a t e d  

to  th e  n a t u r e  o f  th e  r e s u l t  p roduced  i n  th e  env iron m en t;  

a l s o ,  som etim es c a l l e d  e x t r i n s i c  f e e d b a c k . A s  i t  i s  u sed  

in  t h i s  s tu d y ,  i t  r e f e r s  to  b a l l  f l i g h t  r e s u l t s .

L e a m in g - - a  r e l a t i v e l y  perm anent change in  b e h a v io r  

b ro u g h t  a b o u t  by s t r u c t u r i n g  th e  en v iro n m en t.

^^Sage, pp . 123-124, 

^^Schm idt, p .  562.

34ibid.
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M odeling- - a  d e m o n s tra t io n  te c h n iq u e  used  by the

i n s t r u c t o r  f o r  p r e s e n t i n g  a l e a r n in g  t a s k  so t h a t  th e

l e a r n e r  can g e t  an id e a  o f  th e  c o r r e c t  movement p a t t e r n .

Motor l e a r n i n g - - a  s e t  o f  i n t e r n a l  p ro c e s s e s  a s s o c i a t e d

w i th  p r a c t i c e  o r  e x p e r ie n c e  l e a d in g  to  a r e l a t i v e l y

perm anent change in  m otor s k i l l s .

Motor t r a i n i n g  o r  s k i l l  t r a i n i n g - - t r a i n i n g  t h a t

u t i l i z e s  te c h n iq u e s  t h a t  a re  d i r e c t l y  r e l a t e d  to  th e

improvement o f  t h e  s k i l l  b e in g  le a r n e d .

Muscle s p i n d l e - - s m a l l  s p in d le - s h a p e d  s t r u c t u r e s  l o c a te d

p a r a l l e l  w i th  th e  e x t r a f u s a l  f i b e r s  t h a t  p ro v id e  in fo rm a t io n
37a b o u t  m uscle l e n g th .

N eg a tiv e  fe e d b a c k - - v e r b a l  and v i s u a l  feedback  r e c e iv e d

from th e  env ironm ent and th e  i n s t r u c t o r  t h a t  em phasized what

th e  p e r fo rm e r  d id  wrong.

N ega tive  t r a n s f e r - - t h e  l o s s  in  h a b i t  f o r  one t a s k  a s  a
38r e s u l t  o f  p r a c t i c e  o r  e x p e r ie n c e  in  some o th e r  t a s k .

Open s k i l l s - - t h o s e  s k i l l s  t h a t  a re  le a r n e d  i n  an 

u n p r e d i c ta b l e  and c o n s t a n t ly  chang ing  env ironm ent so t h a t  

th e  p e r fo rm e r  c an n o t  e f f e c t i v e l y  p la n  th e  r e s p o n s e .  They 

r e l y  more on v i s u a l  and a u d i to r y  in fo rm a t io n  and te n d  to

3 5 i b i d . , p . 525.

S ^ i b id . , p .  471.

3 7 l b i d . , p . 236.

S G lb id . , p . 471.
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m odify movement on th e  b a s i s  o f  in fo rm a t io n  r e c e iv e d  from

th e  en v iro nm en t.  Some exam ples o f  open s k i l l s  a re  t e n n i s ,

f o o t b a l l ,  v o l l e y b a l l ,  b a s k e t b a l l  and o th e r s  where th e

en v iro n m en ta l  c o n d i t io n s  and p l a y e r s  a re  always chang ing
39p o s i t i o n s  in  space d u r in g  th e  a c t i v i t y .

O v e r le a m e d  s k i l l - - a  s k i l l  t h a t  i s  c o n s c io u s ly  le a r n e d  

th ro u g h  hours  o f  p r a c t i c e  and r e p e t i t i o n  u n t i l  i t  can be 

su b c o n sc io u s ly  perfo rm ed .

O verload  p r i n c i p l e s  — th e  p ro c e s s  o f  s u b je c t in g  th e  

m usc les  to  more than  t h e i r  u s u a l  demand. T h is  p r i n c i p l e  

s t a t e s  t h a t  :

I n c r e a s e s  in  m uscu la r  h y p e r t ro p h y ,  s t r e n g th  and 
endurance  r e s u l t  from an in c r e a s e  i n  th e  i n t e n s i t y  o f  
work perform ed in  a g iv en  u n i t  o f  t im e . A ccord ing  to  
th e  p r i n c i p l e ,  work may be i n t e n s i f i e d  by i n c r e a s in g  
th e  number o f  r e p e t i t i o n s  o r  by in c r e a s in g  the  
r e s i s t a n c e  a g a i n s t  which th e  m usc les  c o n t r a c t . 40

P a r t -w h o le  method o f  l e a r n i n g - - th e  l e a r n in g  tec h n iq u e

in  w hich th e  t a s k  i s  b rok en  down i n to  i t s  p a r t s  f o r  s e p a r a te

p r a c t i c e .  In  t h i s  method, th e  l e a r n e r  f i r s t  l e a m s  the

p a r t s  o f  th e  g o l f  swing and th en  i s  p r e s e n te d  th e  e n t i r e
41movement p a t t e r n .

Perform ance  feedback  in f o r m a t io n - - fe e d b a c k  in fo rm a tio n  

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

p a t t e r n .

3 9 P o u l to n ,  p .  474.

^^H aro ld  B. F a l l s ,  E x e r c is e  Phys io lo g y  (New York: 
Academic P r e s s ,  1968), p .  399.

^^D row atzsky , pp. 247-249.
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P o s i t i v e  t r a n s f e r - - t h e  g a in  i n  h a b i t  i n  one ta s k  as a 

r e s u l t  o f  p r a c t i c e  o r  e x p e r ie n c e  on some o th e r  t a s k .^ ^

P r o g r e s s iv e  r e s i s t a n c e  e x e r c i s e - - t h i s  ty p e  o f  e x e r c i s e  

s p e c i f i e s  t h a t  t h e  t o t a l  work done by the  m usc les  in  a g iven  

tim e in  r e g u l a r  e x e r c i s e  p e r io d s  must be in c r e a s e d  

p r o g r e s s i v e l y .  T h is  may be done by e i t h e r  i n c r e a s in g  th e  

r e s i s t a n c e  which th e  m usc les  a re  r e q u i r e d  to  overcome o r  by 

i n c r e a s in g  the  number o f  r e p e t i t i o n s  a g a i n s t  th e  same 

r e s i s t a n c e  in  work p e r io d s  o f  eq u a l  d u r a t io n .

P r o p r i o c e p t o r s - - s e n s o r y  r e c e p t o r s  which a re  l o c a te d  in  

the  m u sc les ,  tendons and j o i n t s  t h a t  a l lo w  th e  i n d iv i d u a l  to  

m o n ito r  h i s  own movements by knowing th e  r e l a t i v e  p o s i t i o n  

o f  t h e  d i f f e r e n t  p a r t s  o f  th e  b ody .^^

P r o p r io c e p t io n - - a  word used  by th e  p h y s i o l o g i s t s  to  

i n d i c a t e  th e  l e a r n e r ' s  sen se  o f  p o s i t i o n  and movement o f  th e  

body and th e  body p a r t s  as  w e l l  as the  fo rc e s  and p r e s s u r e s  

on th e  body o r  i t s  p a r t s .

R efe ren ce  o f  c o r r e c t n e s s - - a  model o r  s t a n d a r d  a g a i n s t  

w hich perfo rm ance  i s  ju d g e d .  I t  i s  th e  s t r u c t u r e  a g a i n s t  

which feedback  from th e  movement i s  compared in  o rd e r  to

^^Schm idt, p . 471.

4 3 p a l l s ,  p . 399.
LL

Schm idt, p .  193.

^^R ich ard  A. M a g i l l ,  Motor L ea rn in g  : Concepts and
A p p l ic a t io n s  ( Dubuque. lowal Wm. C. Brown Co. .  P u b l i s h e r s .
iW T p T ^ .
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compute an e r r o r  i n  th e  r e s p o n s e . T h e  " r e f e r e n c e  o f

c o r r e c t n e s s "  i s  u s u a l l y  t r a n s m i t t e d  to  th e  s tu d e n t  th ro u g h  

th e  s t u d e n t ' s  v i s u a l  s e n so ry  mode. Some exam ples o f  t h i s  

a r e :  s l i d e s ,  m ovies , and d e m o n s tra t io n  te c h n iq u e s  by th e

i n s t r u c t o r .  A lthough  n o t  as  e f f e c t i v e ,  th e  " r e f e r e n c e  o f  

c o r r e c t n e s s "  can a l s o  be t r a n s m i t t e d  th ro u g h  th e  v e r b a l  and 

a u d i t o r y  s e n s o ry  modes.

R e s u l t  fee d b ac k  in f o r m a t io n - - f e e d b a c k  in fo rm a t io n  

t h a t  i n d i c a t e s  to  th e  l e a r n e r  th e  en v iro n m en ta l  outcome o f  

th e  movement p a t t e r n .

Schema- - a  r u l e ,  b a se d  on p r a c t i c e  o r  e x p e r ie n c e ,  

be tw een  c e r t a i n  a s p e c t s  o f  th e  p a s t  r e s p o n s e s ;  e . g . ,  b e tw een  

p a s t  commands and re s p o n s e  outcom es.

Servo mechanism- - s e l f - r e g u l a t i n g  c o n t r o l  sys tem  t h a t

i s  c a p a b le  o f  a u to m a t i c a l l y  c o r r e c t i n g  an i n c o r r e c t  r e s p o n s e

b a se d  on incom ing fee d b ac k  in fo rm a t io n  compared a g a i n s t  a
48r e f e r e n c e  o f  c o r r e c t n e s s .

S p e c i f i c i t y  o f  t r a i n i n g - - a c c o r d in g  to  t h i s  t r a i n i n g  

method a s p e c i f i c  e x e r c i s e  w i l l  e l i c i t  a s p e c i f i c  re s p o n se  

i n  a  s p e c i f i c  i n d iv i d u a l  a t  a s p e c i f i c  p o i n t  in  t im e . The

^^S chm id t, p .  480, 

4 7 l b i d . ,  p .  525. 

4 8 l b i d . ,  p .  187.
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end r e s u l t  o f  an e x e r c i s e  I s  d i r e c t l y  d e te rm in e d  by th e
49s p e c i f i c  e x e r c i s e .

S p e c i f i c i t y  o f  l e a r n in g  h y p o th e s i s - - t h i s  h y p o th e s is  

s t a t e s  t h a t  th e  e n v iro n m en ta l  c o n d i t io n s  su r ro u n d in g  

l e a r n i n g  o f  a movement sh o u ld  s im u la te  th o se  in  which the  

t a s k  w i l l  e v e n t u a l l y  be p e rfo rm ed .

Suzuki method- - a  method o f  t e a c h in g  th e  v i o l i n  in  w hich 

th e  sounds p roduced  by th e  p ro p e r  te c h n iq u e  a re  p r e s e n te d  

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

c o r r e c t  sounds, he  th en  t r i e s  to  d u p l i c a t e  t h i s  r e f e r e n c e  o f  

c o r r e c t n e s s .

S u b je c t iv e  r e in f o r c e m e n t - - a  term  u sed  to  d e s c r ib e  th e

l e a r n e r ' s  s e l f - g e n e r a t e d  e r r o r  s i g n a l  b a sed  on comparing
52feedback  a g a i n s t  a r e f e r e n c e  o f  c o r r e c t n e s s .

T erm inal fee d b ac k - - f e e d b a c k  by th e  i n s t r u c t o r  o r  th e  

le r  hi 

com pleted .

l e a r n e r  h im s e l f  t h a t  i s  p rod uced  a f t e r  th e  re s p o n se  i s  
53

49E d in g ton  and E d g e r to n ,  p .  8. 

^^Schm idt, p .  525.

S ^ I b i d . ,  p .  481.

S ^ i b i d . ,  pp . 588-589.

S ^ I b i d . ,  p .  562.
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T r a in in g - - t h e  r e s u l t  o f  p h y s io lo g ic a l  a d a p ta t io n s  

a ch iev e d  a f t e r  r e p e a te d  e x e r c i s e  b o u ts  over a p e r io d  o f  

s e v e r a l  days, weeks, o r  months o f  e x e r c i s e .

T r a n s f e r  o f  t r a i n i n g - - t h e  in f lu e n c e  o f  a p r e v io u s ly  

p r a c t i c e d  s k i l l  on th e  l e a r n in g  o f  a new s k i l l .

W eighted c lu b —a g o l f  c lu b  w e igh ing  a p p ro x im a te ly  s i x  

ounces more th an  a  c o n v e n t io n a l  g o l f  c lub  o r  a t o t a l  o f  19.5  

o u n c e s .

^^E ding ton  and E d g er to n ,  p .  8. 

S ^M agill ,  p .  245.
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CHAPTER TWO 

Review o f  R e la te d  L i t e r a t u r e

There have been  volumes o f  books and a r t i c l e s  w r i t t e n  

on th e  s u b j e c t  o f  how to  te a c h  b e g in n in g  g o l f e r s .  A lthough 

many o f  th e s e  id e a s  a re  sound, m ost o f  them r e p r e s e n t  th e  

a u th o r s '  o p in io n s .  V i r t u a l l y  a l l  o f  th e  t e a c h in g  methods 

ad v o ca ted  a re  b ased  on e r r o r  c o r r e c t i o n  and feedback  

in fo rm a t io n  r e c e iv e d  from th e  f l i g h t  o f  th e  g o l f  b a l l .

I t  was th e  w r i t e r ' s  go a l  to  f i n d  a  new method o f  

t e a c h in g  g o l f  t h a t  would r e l i e v e  th e  b e g in n e r 's  f e a r  o f 

f a i l u r e .  The w r i t e r  assumed t h a t  t h i s  f e a r  o f  f a i l u r e  was 

cau sed  by th e  b e g i n n e r 's  a p p re h e n s io n  t h a t  th e  b a l l  would 

n o t  alw ays go where he w anted  i t  to  go. The b e g in n e r  has 

been  in u n d a te d  w i th  so many f a c t s  t h a t  he has  been  s a i d  to  

s u f f e r  from " p a r a l y s i s  by o v e r a n a l y s i s . "  To e l im in a te  th e s e  

f e a r s  and communication problem s th e  i n v e s t i g a t o r  e l im in a te d  

th e  g o l f  b a l l  and devo ted  th e  e n t i r e  te a c h in g  s e s s io n  to  

l e a r n in g  th e  c o r r e c t  form o f  th e  g o l f  sw ing.

In  i n v e s t i g a t i n g  th e  l i t e r a t u r e  r e l a t i n g  to  t h i s  t o p i c ,  

th e  w r i t e r  c a te g o r iz e d  in fo rm a t io n  i n t o  s i x  a r e a s .  These 

a r e a s  were : c o n v e n t io n a l  g o l f  i n s t r u c t i o n a l  t e c h n iq u e s ,

feedback  system s u sed  when l e a r n in g  a c lo s e d  m otor s k i l l .

26
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s p e c i f i c i t y  o f  t r a i n i n g  and m otor s k i l l  l e a r n in g  u t i l i z i n g  

o v e r lo a d  te c h n iq u e s ,  th e  u se  o f  swing d r i l l s  in  l e a r n in g  

g o l f ,  th e  e f f e c t s  o f  th e  p re s e n c e  o r  absence  o f  th e  b a l l  

when l e a r n in g  g o l f ,  and k i n e s t h e t i c  feedback  te c h n iq u e s  u sed  

when l e a r n in g  a m otor s k i l l .

L i t e r a t u r e  R e la te d  to  C onven tiona l 
Methods o f  G olf I n s t r u c t i o n

C o n v e n tio n a l  g o l f  i n s t r u c t i o n  r e l i e s  on v e r b a l  c u es ,  

d e m o n s tra t io n  and c o n c e p tu a l  "word p i c t u r e s "  to  communicate 

w i th  th e  s tu d e n t .  I t  p l a c e s  heavy em phasis on th e  v e r b a l  

and v i s u a l  modes o f  comm unication d u r in g  th e  l e a r n in g  

p r o c e s s .  A lso ,  g o l f  swing c o r r e c t i o n s  a re  b a sed  on th e  f e e d 

back  t h a t  th e  s tu d e n t  r e c e i v e s  from th e  f l i g h t  o f  th e  b a l l .

In  1976, Gary W iren, d i r e c t o r  o f  l e a r n in g  and r e s e a r c h  

f o r  th e  P.G.A. o f  Am erica, c a t e g o r i z e d  c e r t a i n  " im pac t 

f a c t o r s "  t h a t  have been t r a d i t i o n a l l y  t a u g h t  in  c o n v e n t io n a l  

g o l f  i n s t r u c t i o n .  These " im p a c t  f a c t o r s "  were co in e d  " B a l l  

F l i g h t  Laws" by W iren, A ccord ing  to  W iren, and o th e r  

know ledgeable  i n s t r u c t o r s , much o f  th e  l e a r n e r ' s  p r o g r e s s  i n  

making swing c o r r e c t i o n s  i s  b a se d  on an u n d e rs ta n d in g  o f  

th e s e  l a w s . ^ These law s o r  im pact f a c t o r s  in c lu d e  : (1)

c lu b h ead  speed  a t  im pact;  (2) c lu b h e ad  p a th  a t  im pac t;  (3) 

c e n t e r f a c e  c o n ta c t  a t  im pac t;  (4) c lu b fa c e  p o s i t i o n  r e l a t i v e

^Gary W iren, " I n t r o d u c t io n  to  Laws, P r i n c i p l e s  and 
P r e f e r e n c e s , "  P.G.A. M agaz ine , 33 (A p r i l  1976), 23.
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to  sw ingp a th  a t  im p ac t;  and (5) a n g le  o f  app roach  p r i o r  to

im p a c t .  T h e o r e t i c a l l y ,  th e  knowledge o f  t h i s  in fo rm a t io n  i s

th o u g h t  to  h e lp  th e  b e g in n in g  g o l f e r  make swing c o r r e c t i o n s .

The t r o u b le  w i th  t h i s  id e a  i s  t h a t  th e  b e g in n in g  g o l f e r

d o e s n ' t  have enough knowledge o f  which swing fu ndam en ta ls

caused  th e s e  s p e c i f i c  im pact f a c t o r s  and th e  r e s u l t i n g  b a l l

f l i g h t .  The s tu d e n t  i s  t o t a l l y  dependen t upon th e

i n s t r u c t o r ' s  knowledge o f  th e  p r i n c i p l e s  o f  th e  sw ing.

" U n f o r tu n a te ly ,  most i n s t r u c t o r s  can n o t p o s s ib l y  p ic k  up th e

a c t u a l  sw ing e r r o r s  t h a t  a re  c a u s in g  th e  r e s u l t i n g  poor 
2

s h o t s . "  As a r e s u l t ,  o f te n t im e s  th e  b e g in n in g  g o l f e r  i s  

w ork ing  on a sw ing c o r r e c t i o n  t h a t  i s  u n r e l a t e d  to  h i s  

e r r a n t  b a l l  f l i g h t  r e s u l t s .  F u r th e rm o re ,  i t  i s  p ro b a b ly  

l e s s  l i k e l y  t h a t  th e  i n s t r u c t o r ' s  v e r b a l  cues were 

communicated e f f e c t i v e l y ,

Cochran and S to b b s ,  who d id  the  most com plete  and up- 

t o - d a t e  r e s e a r c h  on g o l f  swing l e a r n i n g ,  p o i n t  o u t  t h a t  

ju d g in g  swing e f f i c i e n c y  on b a l l  f l i g h t  r e s u l t s  i s  a  r a t h e r  

u n r e l i a b l e  so u rc e  o f  e r r o r  c o r r e c t i o n  b e cau se  th e r e  a re

numerous swing p a t t e r n s  t h a t  m ight p rod uce  a g iv en  poor
3

s h o t .  F o r exam ple , i n  c o n v e n t io n a l  g o l f  l e a r n in g ,  each  

tim e th e  f l i g h t  o f  th e  g o l f  b a l l  i s  n o t  a c c e p ta b le  to  th e

2
A l a s t a i r  Cochran and John S to b b s , The S ea rch  f o r  th e  

P e r f e c t  G o lf  Swing ( P h i l a d e lp h ia ;  J .  B. L ip p i n c o t t  C o., 
1968), p . 107.

^ I b id .
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l e a r n e r  he  w i l l  change h i s  swing p a t t e r n  u n t i l  he g e ts  

a c c e p ta b le  r e s u l t s .  In  so do ing , he m ight t r y  f i v e  o r  s i x  

d i f f e r e n t  sw ing p a t t e r n s  i n  as many a t t e m p ts .  The b e g in n e r  

r e a l l y  d o e s n ' t  know what a good swing i s .  A c tu a l ly ,  he can 

o n ly  i d e n t i f y  w i th  where the  b a l l  w en t. T h e re fo re ,  he te n d s  

to  p r a c t i c e  and r e p e a t  o n ly  th o se  swing p a t t e r n s  t h a t  g e t  

th e  b a l l  i n t o  th e  a i r  even  though th ey  may be b io -  

m e c h a n ic a l ly  i n c o r r e c t .  I t  i s  n o t  uncommon to  see  a 

b e g in n in g  g o l f e r  p r a c t i c i n g  a c o n to r t e d  " lu r c h "  a t  th e  g o l f  

b a l l  j u s t  b e ca u se  t h a t  movement seems to  g e t  th e  b a l l  i n to  

th e  a i r .  W ith so many swing p a t t e r n s  a v a i l a b l e ,  i t  would 

seem d i f f i c u l t  t o  ba se  swing perfo rm ance  on b a l l  f l i g h t  

r e s u l t s .

C o n v e n tio n a l  g o l f  i n s t r u c t i o n  a l s o  te n d s  to  be 

c o r r e c t i v e  and n o t  c o n s t r u c t i v e . ^  T his c o r r e c t i v e  in fo rm a 

t i o n  i s  sometimes p r e s e n te d  th ro u g h  the  use  o f  n e g a t iv e  

v e r b a l  c u e s .  Some o f  t h e s e  v e r b a l  cues t h a t  a re  f r e q u e n t ly  

u se d  in  such an approach  m ight b e :  "Keep your head  down I" ,

" D o n 't  bend your l e f t  a rm i" ,  " D o n 't  sw ay!" , " D o n 't  c u t  

a c ro s s  th e  b a l l  w i th  an open c lu b f a c e ! " ,  and so on. These 

a r e  c l e a r  exam ples o f  th e  i n s t r u c t o r  te a c h in g  th e  r e s u l t  o f  

th e  movement p a t t e r n  and n o t  th e  cause  o f  i t .  T h is  i s  

b a s i c a l l y  a  n e g a t iv e  way to  t e a c h  b ecau se  th e  i n s t r u c t o r  i s  

c o n c e n t r a t i n g  on d e v e lo p in g  p a r t s  o f  th e  swing i n s t e a d  o f

^"Methods o f  T e a c h in g ,"  P.G .A. Home Study Manua l ,  
P.G .A. P u b l i c a t i o n ,  1972, p .  T".

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



30

whole movements. Because o f  th e s e  n e g a t iv e  v e r b a l  cu es ,  th e  

s tu d e n t  s t a r t s  c o n c e n t r a t in g  on th in g s  he i s  t r y i n g  to  av o id  

in  th e  swing i n s t e a d  o f  c o n c e n t r a t in g  on th in g s  he i s  t r y in g  

to  do.

C on v en tio n a l  i n s t r u c t i o n a l  t e a c h in g  te c h n iq u e s  

encourage  th e  b e g in n e r  to  want to  know w hat has  gone wrong 

w i th  h i s  g o l f  swing as  soon a s  th e  b a l l  f l i g h t  r e s u l t s  

become a p p a r e n t .  As soon as  th e  g o l f e r  h i t s  a  bad  sh o t  he 

w i l l  a sk ,  "IVhat d id  I  do wrong?" H is i n s t r u c t o r  g iv e s  him 

th r e e  o r  fo u r  th in g s  to  c o r r e c t  b e fo r e  making th e  n e x t  

sw ing. In  r e f e r e n c e  to  t h i s ,  P e t e r  K o s t i s ,  th e  d i r e c t o r  o f  

th e  G olf  D ig e s t  i n s t r u c t i o n  s c h o o ls ,  s t a t e s :

In  th e  f i r s t  p l a c e ,  you s h o u l d n ' t  be concerned  w i th
what you d id  wrong b u t  r a t h e r  what you d i d n ' t  do r i g h t .
And you s h o u l d n ' t  worry  a b o u t  one p a r t i c u l a r  s h o t .
There  c o u ld  be a  hundred  re a so n s  why you s t r u c k  i t
b a d l y . 5

Roth f e e l s  t h a t  one o f  th e  g r e a t e s t  m is ta k e s  an e ag e r  

i n s t r u c t o r  can make i s  to  de luge  th e  s tu d e n t  w i th  a ru n n in g  

commentary on e v e r y th in g  he i s  do ing  w rong .^  T h is  type o f  

feedback  seems to  encourage  th e  g o l f e r  to  fo cu s  on th e  

n e g a t iv e  i n s t e a d  o f  th e  p o s i t i v e .

Drowatzsky p o i n t s  o u t  t h a t  b e g in n e r s  ap p ea r  to  b e n e f i t  

more from feedback  t h a t  d i r e c t s  them tow ard  th e  c o r r e c t

^ P e te r  K o s t i s ,  I n s id e  P a th  to  B e t t e r  G olf (Norwalk, 
C o n n e c t ic u t :  G o lf  D ig e s t  P u b l i c a t i o n s ,  1982), p . 48.

^Sandra  Roth , "The Language o f  Motor L e a rn in g ,"  Q u e s t , 
23 ( Ja n u a ry  1975), 72.
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perfo rm ance  p a t t e r n  th an  from feedback  t h a t  p o i n t s  o u t  t h e i r  

e r r o r s . ^  Emphasis on e r r o r s  i s  l e s s  e f f e c t i v e  b e cau se  o f  

th e  c o n t in u e d  change i n  th e  n a tu r e  o f  e r r o r s  com m itted by 

b e g in n e r s .  They ten d  to  commit so many e r r o r s  t h a t  i t  would 

be d i f f i c u l t  to  s p e c i f i c a l l y  p o i n t  o u t  one e r r o r  as  th e  

m ajo r c o n t r i b u t i n g  cause  o f  a l l  th e  o t h e r  e r r o r s .

The goa l i n  te a c h in g  th e  g o l f  swing to  b e g in n e r s  i s  to  

h e lp  th e  s tu d e n t  e s t a b l i s h  new h a b i t s .  H a b i ts  a re  the  

r e s u l t  o f  p r a c t i c e  and r e p e t i t i o n .  In  th e  c o n v e n t io n a l  g o l f  

i n s t r u c t i o n a l  p ro c e s s  t h e r e  a r e  many o b s t a c l e s  to  e f f e c t i v e  

com m unication. For exam ple, th e  s t u d e n t ' s  p e r c e p t io n  o f  

what he h e a r s  from th e  i n s t r u c t o r  m ight be e n t i r e l y  

d i f f e r e n t  th a n  w hat th e  i n s t r u c t o r  in te n d e d .  A lso , th e  

i n s t r u c t o r ' s  u se  o f  vague and u n c le a r  g o l f  te rm in o lo g y  m ight 

con fu se  th e  b e g in n e r .  For exam ple, th e  i n s t r u c t o r  m ight 

say , "G rip  i t  f i r m  w i th  th e  l e f t  h a n d ,"  o r  "Use your l e f t  

s id e  m ore ,"  o r  "R e lease  th e  c l u b , "  o r  " S t a r t  th e  downswing 

w i th  l e g  d r i v e , "  o r  Turn your b o d y ,"  o r  "Get y o u r  hands 

h ig h  a t  th e  t o p , "  o r  "You swing over th e  top  o f  th e  b a l l . "

I t  seems t h a t  e v e ry  i n s t r u c t o r  h a s  h i s  own v e r b a l  c l i c h e s .  

The b e g in n e r  i s  new to  th e  s p o r t  and h a s  no id e a  what some 

o f  th e s e  term s mean. The w eakness o f  v e rb a l  cues in  

c o n v e n t io n a l  g o l f  l e a r n i n g  te c h n iq u e s  i s  r e a d i l y  e v id e n t .

^John N. D row atzsky, Motor L e a rn in g :  P r i n c i p l e s  and
P r a c t i c e  (M in n eap o lis :  B urgess P u b l i s h in g  C o . , 1975), p .
ÏD1
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Boomer th in k s  t h a t  th e  b e g in n e r  sh o u ld  n o t  be o b s e s s e d  w i th  

g e t t i n g  th e  b a l l  up in  th e  a i r  and in  th e  h o le  b u t  w i th  th e  

swing t h a t  w i l l  p roduce  t h a t  movement. And th e s e  movements
Q

a re  c o n t r o l l e d  by "remembered f e e l . "

The f a u l t  w i th  much g o l f  t e a c h in g  today  i s  t h a t  the

t e a c h e r  t r i e s  to  e r a d i c a t e  s p e c i f i c  f a u l t s  by i s s u i n g

s p e c i f i c  i n s t r u c t i o n s .  But th e  r e a l  aim o f  th e  s tu d e n t

sh o u ld  be  to  c a r r y  o u t  th e  t e a c h e r ' s  i n s t r u c t i o n s

i r r e s p e c t i v e  o f  th e  im m ediate  r e s u l t s .  T h is would a l lo w  th e

s tu d e n t  to  b u i l d  up th e  f e e l  o r  m u sc u la r  memory f o r  th e

s h o t .  The g o l f  i n s t r u c t o r  d ev e lo p s  c o n t r o l s  i n  th e

b e g i n n e r ' s  swing by t e a c h in g  th e  f e e l  o f  th e  sw ing and n o t

by c o n sc io u s  a p p l i c a t i o n  o f  p r i n c i p l e s .  He c o n c lu d e s  by

sa y in g  t h a t  c o n t r o l  o f  th e s e  f e e l i n g s  i s  a ccom plish ed

th ro u g h  th e  c o n s t a n t  r e p e t i t i o n  o f  th e  c o r r e c t  movement 
9p a t t e r n .

C o n v e n tio n a l  g o l f  i n s t r u c t i o n ,  b e s id e s  b e in g  dependen t 

upon v e r b a l  and v i s u a l  c u e s ,  i s  a l s o  v e ry  d ep en d en t upon th e  

m od eling  and d e m o n s tra t io n  te c h n iq u e s  u se d  by th e  

i n s t r u c t o r .  D em o n s tra t io n  by th e  i n s t r u c t o r  i s  s a i d  to  g iv e  

th e  s tu d e n t  a c l e a r  v i s u a l  image o f  how he i s  supposed  to  

p e r fo rm  th e  sw ing. U n f o r tu n a te ly ,  t h i s  method o f  

com m unication i s  v e ry  d epen den t on th e  v e r b a l  and v i s u a l

Q
P e rcy  Boomer, On L e a rn in g  G o lf  (New York: A l f r e d  A.

Knopf Co. ,  1946), pp . 191-112.

9%bid.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



33

se n so ry  modes. F u r th e rm o re ,  m odeling  and d e m o n s tra t io n  

te c h n iq u e s  a re  o n ly  a s  e f f e c t i v e  as  th e  q u a l i t y  o f  th e  

model. For exam ple, i f  a  g iven  swing fundam enta l i s  

d e m o n s tra te d  p o o r ly ,  th e  s tu d e n t s  w i l l  s t a r t  p r a c t i c i n g  and 

i m i t a t i n g  w hat th ey  have se e n .

I t  seems t h a t  v e r b a l  and v i s u a l  cues a r e  l e s s  th an  

e f f e c t i v e  i n  h e lp in g  th e  b e g in n e r  l e a m  th e  g o l f  swing 

b ecau se  o f  some u n a v o id a b le  w eaknesses  i n  th e  t r a n s l a t i o n  

from i n s t r u c t o r  to  s t u d e n t .  G olf swing f i lm  a n a ly s e s  and 

v id eo  ta p e  r e p l a y s  te n d  to  su p p o r t  t h i s  c o n c lu s io n .  For 

exam ple, t h e r e  i s  u s u a l l y  a  d e f i n i t e  d i f f e r e n c e  betw een what 

a g o l f e r  t h in k s  he i s  do ing  wrong and what, i n  f a c t ,  he  i s  

a c t u a l l y  d o in g .

In  re v ie w in g  t h e  l i t e r a t u r e  c o n ce rn in g  c o n v e n t io n a l  

g o l f  i n s t r u c t i o n a l  t e c h n iq u e s ,  i t  was found t h a t  a l l  o f  th e  

s t u d i e s  rev iew ed  depended upon e f f e c t i v e  comm unication 

t r a n s l a t e d  th ro u g h  th e  v i s u a l  and v e r b a l  s e n so ry  modes. The 

on ly  r e a l  d i f f e r e n c e s  in v o lv e d  t h e i r  p o in t s  o f  em phasis and 

t h e i r  t e a c h in g  m ethodology. B ut, i n  a l l  i n s t a n c e s ,  th e  

p re s e n c e  o f  th e  g o l f  b a l l  and i t s  e v e n tu a l  b a l l  f l i g h t  was 

an i n t e g r a l  p a r t  o f  t h e  l e a r n in g  p ro c e s s .

Feedback Systems and L ea rn in g  a 
C lo sed  Motor S k i l l

I t  h a s  been  shown t h a t  feed back  i s  im p o r ta n t  in  

l e a r n in g  s im p le  m otor s k i l l s  as  w e l l  as in  m a s te r in g  complex
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a t h l e t i c  movements. Feedback h as  a l s o  been shown to  be an

im p o r ta n t  v a r i a b l e  i n  m otor l e a r n in g  g e n e ra l ly ^ ^  and g o l f
12s k i l l s  s p e c i f i c a l l y .  F u r th e r ,  r e s e a r c h  su g g e s ts  t h a t  such

feedback  i s  most e f f e c t i v e  i f  d e l i v e r e d  im m edia te ly  a f t e r  
13th e  t r i a l .  I n fo rm a t io n  c o n ce rn in g  th e  v a lu e  o f  feedback  

i s  in  th e  l e a r n in g  o f  th e  g o l f  swing and th e  way i t  can be 

used  to  improve th e  swing t h a t  fo l lo w s .

In  l e a r n in g  a  m otor s k i l l  such a s  g o l f ,  th e  s tu d e n t  

sh ou ld  r e c e iv e  feedback  t h a t  i n d i c a t e s  t h a t  p ro g re s s  i s  

b e in g  made. There a re  b a s i c a l l y  two k in d s  o f  feedback  

in fo rm a tio n  t h a t  th e  s tu d e n t  may r e c e iv e  d u r in g  th e  

perform ance o f  th e  g o l f  swing: i n t e r n a l  and e x t e r n a l .

I n t e r n a l  feed back , o r  k i n e s t h e t i c  feed b ack , i s  a s s o c i a t e d  

w i th  how th e  movement f e l t  and i s  sometimes r e f e r r e d  to  as 

th e  k i n e s t h e t i c  sen se  o r  m uscle s e n se .

O f te n t im e s ,  a g o l f e r  w i l l  h i t  a b a l l  w e l l  and ex c la im , 

"T hat f e l t  good I" T h is  would be an example o f  i n t e r n a l

S. E. H enderson, "R ole  o f  Feedback in  th e  Development 
and M aintenance o f  a Complex S k i l l , "  J o u r n a l  o f  E x perim en ta l  
Psychology: Human P e r c e p t io n  and P e rfo rm a n ce , 3 (1& )7),
224-233.

F. Smode, "L ea rn in g  and Perform ance in  a T rack ing  
Task Under Two L ev e ls  o f  Achievement In fo rm a t io n  F eedback ,"  
J o u rn a l  o f  E x p e r im e n ta l  P sy ch o lo g y , 56 (1958), 297-304.

12 D. H. Thompson, "Im m ediate  E x te r n a l  Feedback in  th e  
T r a in in g  o f  G olf S k i l l s , "  R esearch  Q u a r te r ly ,  40 (1969), 
589-594. ------------

13J .  Greenspoon and S. Foreman, " E f f e c t  o f  Knowledge o f  
R e s u l t s  on L ea rn in g  a Motor T ask ,"  J o u rn a l  o f  E x p erim en ta l  
P sy ch o lo g y . 51 (1 956), 226-228.
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feed b ack . T h is  ty p e  o f  feedback  i s  r e c e iv e d  from th e  

s e n s a t io n s  t h a t  th e  g o l f e r  g e ts  from h i s  body.

On th e  o t h e r  hand , e x t e r n a l  feedback  r e f e r s  to  th e  

feed b ack  t h a t  th e  g o l f e r  r e c e i v e s  from h i s  v i s i o n  and 

h e a r in g .  Most e r r o r  c o r r e c t i o n  in  g o l f  i s  b a sed  on th e  

feed b ack  t h a t  th e  g o l f e r  r e c e i v e s  from h i s  v i s i o n  o f  the  

f l i g h t  o f  th e  g o l f  b a l l .  I f  th e  b a l l ' s  f l i g h t  i s  n o t  long  

and s t r a i g h t ,  th e  g o l f e r  w i l l  make changes u n t i l  th e  b a l l  

f l i g h t  i s  a c c e p t a b l e .  In  u s in g  e x t e r n a l  feedback  

mechanisms, th e  i n d i v i d u a l  i s  p r i m a r i l y  u s in g  h i s  sense  o f  

s i g h t  and h e a r in g  in  o r d e r  to  l e a m  th e  s k i l l .

When l e a r n in g  g o l f ,  t h e  b e g in n e r  i s  exposed  to  a s e t  o f  

t h r e e  d i f f e r e n t  s t i m u l i :  (1) he must h i t  th e  b a l l ;  (2) he

must be aware o f  th e  t a r g e t ;  and (3) he must t r y  to  make a 

good sw ing. With th e s e  t h r e e  th in g s  on h i s  mind a t  th e  same 

t im e , th e r e  i s  l i t t l e  wonder th e  b e g in n in g  g o l f e r  i s  a f r a i d  

o f  f a i l u r e  and s u s c e p t i b l e  to  what G e n t i le  c a l l e d  "goal  

c o n fu s io n .

A lthough b a l l  s t r i k i n g  and t a r g e t  aw areness  a re  

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

i n s t r u c t i o n  i s  b a se d  upon th e  id e a  o f  h e lp in g  th e  s tu d e n t  

make a b e t t e r  swing so t h a t  h i s  r e s u l t i n g  b a l l  f l i g h t  w i l l  

im prove. For t h i s  r e a s o n ,  i t  i s  im p o r ta n t  t h a t  th e  feedback

M. G e n t i l e ,  "A Working Model o f  S k i l l  A c q u i s i t io n  
w i th  A p p l ic a t io n  to  T e a c h in g ,"  Q u e s t , 17 (Ja n u a ry  1972),
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mechanism and cues  t h a t  a r e  u sed  to  t e a c h  g o l f  a r e  th e  most 

e f f i c i e n t  methods o f  com m unication a v a i l a b l e .

A ccord ing  to  G e n t i l e ,  t h e  t e a c h e r  can p ro v id e  augmented 

feedback  o f  two ty p e s :  (1) in fo rm a t io n  c o n c e rn in g  th e

m ovem ent's e x e c u t io n ,  which she c a l l e d  knowledge o f  

pe rfo rm an c e ,  o r  (2) in f o rm a t io n  a b o u t  th e  degree  o f  go a l  

a t t a in m e n t ,  w hich she c a l l e d  knowledge o f  r e s u l t s . I n  a 

c lo s e d  s k i l l  such  as  g o l f ,  th e  s tu d e n t  i s  t r y in g  to  i n c r e a s e  

th e  c o n s i s t e n c y  w i th  which th e  movement i s  p roduced . He i s  

t r y i n g  to  deve lop  a r e p e t i t i v e  m otor p a t t e r n .  I f  augmented 

feed b ack  seems w a r ra n te d ,  th e  most a p p r o p r i a t e  type  o f  

in fo rm a t io n  th e  t e a c h e r  c o u ld  p ro v id e  f o r  c lo s e d  s k i l l s  

seems to  be knowledge o f  p e rfo rm a n c e .^ ^  Knowledge o f  

r e s u l t s ,  o r  movement outcom e, i s  som etim es u se d  i n  r e f e r r i n g  

to  b a l l  f l i g h t ,  w hereas knowledge o f  pe rfo rm ance  r e f e r s  to  

th e  a c t u a l  c o r r e c t n e s s  o f  th e  movement p a t t e r n  as p e rc e iv e d  

by th e  l e a r n e r .

When a g o l f  i n s t r u c t o r  i s  w orking  w i th  a s tu d e n t  in  a 

g o l f  n e t ,  he  i s  making c o r r e c t i o n s  b a s e d  on th e  s t u d e n t ' s  

swing a s  compared to  a r e f e r e n c e  o f  c o r r e c t n e s s .  T h is  f e e d 

ba ck , o r  knowledge o f  p e rfo rm an c e ,  i s  v e ry  im p o r ta n t  when 

l e a r n in g  th e  p r o p e r  sw ing. When th e  g o l f  i n s t r u c t o r  i s  o u t  

on th e  d r i v in g  ra n g e  and i s  making e r r o r  c o r r e c t i o n  b a se d  on

l ^ I b i d . ,  p .  8. 

l * I b i d . ,  p .  21.
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th e  f l i g h t  o f  th e  g o l f  b a l l ,  he  i s  u s in g  feedback  a s s o c i a t e d  

w i th  knowledge o f  r e s u l t s .  When b a s in g  e r r o r  c o r r e c t i o n  on 

th e  f l i g h t  o f  th e  b a l l ,  i t  i s  hoped t h a t  t h i s  b a l l  f l i g h t  

in fo rm a t io n  w i l l  h e lp  th e  g o l f e r  c o r r e c t  h i s  m otor p a t t e r n .  

But th e  r e l a t i o n s h i p  between b a l l  f l i g h t  (knowledge o f  

r e s u l t s )  and swing e f f i c i e n c y  (knowledge o f  pe rfo rm ance) i s  

in d ee d  a tenuous one f o r  th e  b e g in n in g  g o l f e r .

Cochran and S tobbs p o in te d  o u t  t h a t  th e  b e g in n e r  i s  n o t  

a b le  to  d i s c r im in a t e  betw een a swing t h a t  c au se d  a good s h o t

and one t h a t  c au se d  a poor s h o t .^ ^  There a re  numerous ways

o r  ty p e s  o f  sw ings t h a t  w i l l  cause  th e  same r e s u l t .  For 

exam ple, the  b e g in n e r  may h i t  t h r e e  sh o ts  in  a row and a f t e r  

each  s h o t  a sk  h i s  i n s t r u c t o r  f o r  feedback  in fo rm a t io n  on h i s  

swing e f f i c i e n c y .  S ince  th e  b e g in n e r  i s  b a s in g  h i s  e r r o r  

c o r r e c t i o n  on th e  f l i g h t  o f  th e  g o l f  b a l l  and h i s

i n s t r u c t o r ' s  d i r e c t i o n s ,  he p ro b a b ly  w i l l  g e t  t h r e e

d i f f e r e n t  m otor p a t t e r n s  in  as  many sw ings. The b e g in n e r  i s  

s e a r c h in g  f o r  a swing t h a t  w i l l  g e t  th e  b a l l  i n t o  th e  a i r .

As a r e s u l t ,  a  swing t h a t  to p s  th e  b a l l  o f f  th e  t e e  and i n t o  

th e  bushes  m igh t be a f a r  b e t t e r  swing th an  one t h a t  i s  h i t

o f f  th e  h e e l  o f  th e  g o l f  c lub  and goes 160 y a rd s  down the  
18m id d le .  Y et, becau se  th e  b a l l  g o t  up in  t h e  a i r ,  th e  

b e g in n in g  g o l f e r  w i l l  s t a y  w i th  th e  m otor p a t t e r n  t h a t

^^Cochran and S to b b s ,  p .  107. 

l^ I b id .
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caused  th o s e  a c c e p ta b le  b a l l  f l i g h t  r e s u l t s .  Thus, th e  

b e g in n in g  g o l f e r  b e g in s  to  develop  a m otor p a t t e r n  t h a t ,  

a l th o u g h  i n e f f i c i e n t ,  seems to  g e t  th e  b a l l  a i r b o r n e .  The 

in h e r e n t  weakness o f  b a s in g  e r r o r  c o r r e c t i o n  on th e  feedback  

b ased  on knowledge o f  r e s u l t s  in fo rm a t io n  ( b a l l  f l i g h t )  i s  

r e a d i l y  e v id e n t .

In  c o n v e n t io n a l  g o l f  i n s t r u c t i o n ,  b o th  the  s tu d e n ts  and 

th e  i n s t r u c t o r  a re  c o n d i t io n e d  to  r e l y  p r i m a r i l y  on the  

f l i g h t  o f  th e  g o l f  b a l l  in  o rd e r  to  make swing c o r r e c t i o n s .  

Because o f  t h i s ,  th e  s tu d e n t  i s  p r i m a r i l y  dependent upon h i s  

a u d i to r y  and v i s u a l  s e n se s  f o r  t h i s  e r r o r  in fo rm a t io n .  And 

one o f  th e  b i g g e s t  w eaknesses i n  c o n v e n t io n a l  g o l f  

i n s t r u c t i o n  i s  th e  g o l f e r ' s  dependence upon th e s e  ty p es  o f  

c u es .  In  d i s c u s s in g  th e  u se  o f  v e rb a l  c u e s ,  Joe  Dey, th e  

e x e c u t iv e  d i r e c t o r  o f  th e  U n ited  S t a t e s  G olf A s s o c ia t io n ,  

s t a t e s :  "Why c a n ' t  we alw ays t r a n s l a t e  th e  words o f  our

i n s t r u c t o r s  i n to  e f f e c t i v e  swings? One o f  th e  b i g g e s t  

r e a s o n s  i s  we r e a l l y  d o n ' t  u n d e rs ta n d  what our i n s t r u c t o r  i s  

s a y in g .

V erba l  communication a lm ost always le a v e s  a  l e a r n in g  

gap . What th e  i n s t r u c t o r  i s  t r y i n g  to  communicate and how 

th e  s tu d e n t  i n t e r p r e t s  t h i s  v e rb a l  comm unication m igh t be 

two e n t i r e l y  d i f f e r e n t  c o n c e p t s .

19 Jo seph  C. Dey, "Gospel and Quackery in  G olf 
I n s t r u c t i o n , "  G olf D i g e s t , 33 (Septem ber 1982), 20.
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Hoth s t a t e s :

P h y s ic a l  e d u c a to r s  a re  n o t  a b le  to  speak  the  
language to  th e  b e g in n e r .  O ften  tim es i n s t r u c t o r s  a re  
un ab le  to  communicate w i th  s tu d e n t s  i n  term s t h a t  a re  
m ean in g fu l .  The v e r b a l  cues t h a t  th e y  u se  a re  l i k e  a 
f o r e ig n  language to  th e  n e o p h y te ,  and th e  t e a c h e r  and 
s tu d e n t  a l i k e  f e e l  f r u s t r a t i o n  and d is a p p o in tm e n t  when 
th e  d e s i r e d  motor p a t t e r n  i s  n o t  fo r th co m in g .

To use  m ea n in g fu l ,  d e s c r i p t i v e  c u e s ,  an i n s t r u c t o r  
shou ld  f i r s t  d e te rm in e  th e  k i n e s t h e t i c  and m ental 
c o n c e p tu a l  cues f o r  th e  movement he i s  a t t e m p t in g  to  
e l i c i t .  I t  i s  g e n e r a l l y  r e c o g n iz e d  t h a t  v e rb a l  
i n s t r u c t i o n s  a r e  more m ean in g fu l  f o r  th e  advanced 
l e a r n e r ,  p a r t i a l l y  because  he h as  a l r e a d y  le a rn e d  th e  
language and h as  a s s o c i a t e d  c e r t a i n  movement p a t t e r n s  
w ith  c e r t a i n  v e r b a l  sym bols. The t y p i c a l  p h y s ic a l  
e d u c a t io n  t e a c h e r  can n o t  r e a l l y  communicate w i th  the  
b e g in n in g  s tu d e n ts  i n  term s t h a t  a re  m e a n in g fu l .20

In  r e f e r e n c e  to  th e  u se  o f  v e r b a l  cues i n  t e a c h in g  the

g o l f  swing, B e r th o ly  concu rs  w i th  Hoth by sa y in g :

F ar  too  much g o l f  i n s t r u c t i o n  i s  b a s e d  on the  
e r ro n e o u s  c o n c e p tio n  o f  e x p e c ta t i o n  o f  e x e c u t io n  by 
s u g g e s t io n ,  e i t h e r  by th e  w r i t t e n  o r  spoken word. 
A ttem p tin g  to  t e a c h  th e  g o l f  swing th ro u g h  th e  e a r  i s  
abou t as  l o g i c a l  a s  t r y i n g  to  fe e d  a hungry  man a 
s te a k  th rou gh  h i s  b ig  t o e . 21

H unter  f e e l s  t h a t ,  in  a d d i t i o n  to  v e r b a l  c u e s ,  v i s u a l  

in fo rm a t io n  i s  a l s o  n e c e s s a r y  when te a c h in g  th e  g o l f  swing. 

A ccording to  him, " i t  i s  d i f f i c u l t  to  te a c h  any g o l f  le s s o n  

w i th o u t  v i s u a l  h e lp .  Words alone, a re  in a d e q u a te ,
22p a r t i c u l a r l y  i n  showing th e  a r c  and p la n e  o f  th e  sw ing ."

2°Hoth, p .  68.
21Paul B e r th o ly ,  The B e r th o ly  Method: How to  Become a

Complete G o lfe r  (M elrose  P a rk ,  1 1 1 . ,  1971), p .  17.

^^Mac H u n te r ,  "Arc and P l a n e , "  P.G .A. M agaz ine , 
September 1981, pp . 32-33 .
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Cook em phasizes t h a t  v i s u a l  cues a r e  more p ro d u c t iv e

th an  v e r b a l  cues  i n  s t a r t i n g  a h a b i t  o r  in  b r e a k in g  a 
23h a b i t .  These cues may be i n  th e  form o f  p e r s o n a l

d e m o n s tra t io n ,  v id eo  t a p e ,  o r  s t i l l  p i c t u r e s .  H o th ,^^
25 26 27G e n t i l e ,  Schm idt, and W allace  would say  t h a t  th e s e

v i s u a l  cues  a re  o n ly  a s  e f f e c t i v e  as  th e  com parison made

betw een  th e  v i s u a l  medium and th e  r e f e r e n c e  o f  c o r r e c t n e s s .

In  sp e a k in g  o f  v i s u a l  fee d b ac k , Gardner b e l i e v e s  t h a t

t h i s  ty p e  o f  feedb ack  i s  o f  prim e im po rtance  i n  a  g r e a t  many

ty p e s  o f  s k i l l e d  v o lu n ta r y  a c t i v i t i e s ,  b u t  i t  i s  n o t

i n d i s p e n s a b le .  Feedback from  o t h e r  se n so ry  s o u rc e s  a r e

r e s p o n s i b l e  f o r  p ro d u c in g  c o o r d in a t io n  among th e  numerous

m uscles  concerned  i n  any movement. She says  t h a t  many o f

th e s e  feedb ack  mechanisms o p e r a te  a t  th e  sub co n sc io u s

l e v e l . 2*

C h a r le s  Cook, " C o r r e c t in g  Bad Swing H a b i ts  Via 
V e rb a l ,  V isu a l  and  K i n e s t h e t i c  C ues ,"  P.G .A. M agazine , 
O c tober 1981, pp . 32-33.

Z^Hoth, p .  71.

^ ^ G e n t i l e ,  p .  21.
26 R ich a rd  A. Schm idt, Motor C o n tro l  and L e a rn in g :  A

B e h a v io ra l  Emphasis (Champaign, 1 1 1 . :  Human K in e t i c s
P u b l i s h e r s , 19Ô2), p . 480.

^^S. A. W allace  and R. W. H a g le r ,  "Knowledge o f  
Perfo rm ance  and th e  L e a rn in g  o f  a  C losed  Motor S k i l l , "  
R esea rch  Q u a r t e r l y , 50 (May 1979), 296.

28E l i z a b e th  B. G ardner, "The N uerom uscular Base o f  
Human Movement: Feedback M echanism s," J o u r n a l  o f  H e a l t h ,
P h y s ic a l  E d u ca tio n  and R e c r e a t io n , 36 (O ctober 1965), 61 -62 .
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Cochran and S tobbs p o i n t  o u t  t h a t :

Much l i k e  d r i v i n g  a c a r  o r  h a n d l in g  a spoon, th e  g o l f  
swing m ust be  l e a r n e d  u n t i l  i t  becomes a  c o n d i t io n e d  
a u to m a t ic  r e s p o n s e .  E x p e r t  g o l f e r s  d o n ' t  c o n s c io u s ly  
th in k  o f  t h e i r  swing when th e y  a re  p e r fo rm in g .  They 
have i n g r a i n e d  a  h a b i t  p a t t e r n  i n to  t h e i r  subco nsc io us  
mind u n t i l  th e y  can p e rfo rm  i t  a u to m a t i c a l l y .  The o n ly  
way th e  sw ing can be programmed i s  by u s in g  th e  s e n se s  
and th e  fee d b ac k  system s in  c o r r e c t i n g  e r r o r s  in  
p e rfo rm a n c e .  D uring th e  sw ing, f o r  exam ple , th e  eyes 
send  in f o r m a t io n  abo u t th e  p o s i t i o n  o f  th e  b a l l  and th e  
sen se  o rg a n s  i n  th e  m usc les  and j o i n t s ,  a l s o  c a l l e d  
p r o p r i o c e p t o r s ,  c o n t i n u a l l y  send in f o r m a t io n  ab ou t th e  
movements and p o s i t i o n  o f  th e  v a r io u s  p a r t s  o f  th e  
body. W hile  a  g o l f e r  i s  sw inging  th e  c lu b ,  o n ly  a 
l i m i t e d  amount o f  in fo rm a t io n  can r e a c h  him by way o f  
h i s  e y e s , b u t  h i s  b r a i n  i s  c o n t i n u a l l y  r e c e i v i n g  
m essages from  th e  p r o p r io c e p to r s  which t e l l  him the  
p o s i t i o n  o f  h i s  lim bs and j o i n t s ,  and th e  s t a t e  o f  
c o n t r a c t i o n  o f  h i s  m u s c l e s . 29

T h e re fo r e ,  i t  i s  im p o r ta n t  to  de te rm in e  w hat se n so ry

mode to  em phasize  when l e a r n in g  a p a r t i c u l a r  s k i l l .  I t  i s

obv iou s  t h a t  t h e  d i f f e r e n t  s e n so ry  feedback  c h a n n e ls  o p e ra te

a t  d i f f e r e n t  r a t e s .  A ccord ing  to  Schm idt, v i s i o n  i s  th e

s lo w e s t  s e n s o ry  fee d b ac k  made and p r o p r i o c e p t i o n  i s  th e  
30f a s t e s t .  T h e r e fo r e ,  when l e a r n i n g  a b a l l i s t i c  movement

l i k e  th e  g o l f  sw ing , i t  would be n e c e s s a r y  to  em phasize th e

f a s t e s t  s e n so ry  mode a v a i l a b l e .

Cochran and S tobbs s u c c i n c t l y  sum up th e  f r u s t r a t i n g

e x p e r ie n c e  o f  t h e  b e g in n in g  g o l f e r  when th ey  say :

The b e g in n e r  r e a c h e s  a s ta g e  where he can g r i p  th e  
c lu b  c o r r e c t l y ,  s t a n d  to  th e  b a l l  c o r r e c t l y  and even

2QCochran and S to b b s ,  p .  101.
on

R ic h a rd  A. Schm idt, "A Scheme Theory o f  D is c r e te  
Motor S k i l l  L e a r n in g , "  P s y c h o lo g ic a l  Review, 82 ( J u ly  19 75 ) ,  
252.
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swing sm oothly  and e l e g a n t l y ;  b u t  on a p e rc e n ta g e  o f  
sw ings , he  c o m p le te ly  m is se s  th e  b a l l .  Even th e  
p r o f e s s i o n a l ' s  r e a s s u ra n c e  t h a t  t h e  swing was b a s i c a l l y  
a good one can no t stem  th e  f e e l i n g  o f  a n g e r  which 
r a p i d l y  r i s e s  as s u c c e s s iv e  a t t e m p ts  f a i l  to  make con
t a c t .  E v e n tu a l ly ,  i n  an o b s e s s iv e  d e s i r e  sim ply to  h i t  
th e  b a l l ,  he  c o m p le te ly  f o r g e t s  s t y l e  and form and 
makes a  w i ld — and sometimes s u c c e s s f u l — lunge a t  th e  
b a l l .  T h is  in  th e  lo n g  ru n  can have a d i s a s t r o u s  
e f f e c t  on h i s  p r o g r e s s . 31

G e n t i l e  d e s c r ib e s  t h i s  a s  a  " s u r p r i s e  e x p e r ie n c e "  t h a t

r e s u l t s  when th e  g o a l  i s  a t t a i n e d  b u t  n o t  by th e  movement
32t h a t  was p la n n e d .  T h is  i s  o f t e n t im e s  th e  case  when th e  

b e g in n in g  g o l f e r  h i t s  t h e  b a l l  w e l l  i n  s p i t e  o f  h i s  poor 

te c h n iq u e .  T y p ic a l ly ,  t h i s  " s u r p r i s e  e x p e r ie n c e "  o ccu rs  

most f r e q u e n t ly  w i th  c o n v e n t io n a l  g o l f  i n s t r u c t i o n  because  

o f  i t s  e n ç h a s i s  o f  g e t t i n g  th e  b a l l  up i n  th e  a i r .  Some

t im es  th e  b e g in n e r  i s  so p re o c c u p ie d  w i th  th e  b a l l  f l i g h t  

r e s u l t s  t h a t  he w i l l  swing in  any manner j u s t  to  ach iev e  h i s  

g o a l .  I f ,  f o r  exam ple, he g e ts  th e  b a l l  up in  th e  a i r  w i th  

p oo r  t e c h n iq u e ,  he  must make a d e c i s i o n  o f  w hether  to  use  

th e  p o o r  te c h n iq u e  t h a t  g e t s  th e  b a l l  a i r b o r n e  o r  to  t r y  to  

u se  th e  c o r r e c t  te c h n iq u e  t h a t  h a s  had  d i s a p p o in t in g  r e s u l t s  

f o r  him . U n f o r tu n a te ly ,  th e  b e g in n e r  u s u a l l y  s t a r t s  

d e v e lo p in g  a  m uscle  memory f o r  th e  p o o r  te c h n iq u e  b e cau se  o f  

th e  im m ediate  r e in fo rc e m e n t  he r e c e i v e s  from th e  d e s i r e d

^^Cochran and S to b b s , p .  107, 

^ ^ G e n t i l e ,  p .  10.
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b a l l  f l i g h t .  Most b e g in n e rs  do n o t  r e a l l y  c a re  i f  th e  swing 

t h a t  th ey  made was b io m e c h a n ic a l ly  e f f i c i e n t ,  b u t  th ey  do 

c a re  i f  t h a t  p a r t i c u l a r  swing go t th e  b a l l  up in  th e  a i r .

Thus, th e  b e g in n e r  may be h i t t i n g  th e  b a l l  r e a so n a b ly  

w e l l  w i th  poor te c h n iq u e .  S ince th e  b e g in n e r  has y e t  to  

e s t a b l i s h  a c o n s i s t e n t  and r e p e t i t i v e  motor p a t t e r n ,  he w i l l  

ten d  to  change h i s  m otor p a t t e r n  each  time th e  f l i g h t  o f  th e  

b a l l  i s  p o o r .  By so do ing , he f a i l s  to  in g r a in  th e  p ro p e r  

h a b i t  p a t t e r n .

P o u lto n  c l a s s i f i e d  motor s k i l l s  as e i t h e r  open o r

c lo s e d .  He d e f in e d  c lo s e d  s k i l l s  as  th o se  t h a t  a re

perform ed in  a s t a b l e  o r  p r e d i c t a b l e  env ironm ent and open

s k i l l s  as th o se  f o r  which the  env ironm ent i s  c o n s t a n t ly

changing  so t h a t  th e  p e rfo rm er  canno t e f f e c t i v e l y  p la n  th e
33re sp o n se  in  advance. H is c l a s s i f i c a t i o n  o f  s k i l l s  depends 

upon th e  e x t e n t  to  which th e  s k i l l  i s  dependent on e x t e r o 

c e p t iv e  r a t h e r  th an  i n t e r o c e p t i v e  feedback  in fo rm a t io n .^ ^  

A ccording  to  t h i s  d e f i n i t i o n ,  the  g o l f  swing would be 

c l a s s i f i e d  as  a  c lo s e d  motor s k i l l  because  th e  g o l f e r  i s  

t r y i n g  to  f i n d  th e  one c o n s i s t e n t  m otor p a t t e r n  t h a t  

p roduces th e  same r e s u l t s  e v e ry  t im e . Because o f  th e s e  

f a c t o r s ,  G e n t i l e  says t h a t ,  when l e a r n in g  a c lo s e d  motor

C. P o u l to n ,  "On P r e d i c t i o n  o f  S k i l l e d  Movements," 
P s y c h o lo g ic a l  B u l l e t i n , 54 (November 1957), 472.

34ibid.
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s k i l l ,  th e  knowledge o f  perfo rm ance  ( th e  swing i t s e l f )  

sh o u ld  be em phasized  o v e r  th e  knowledge o f  r e s u l t s  ( th e  

b a l l ' s  f l i g h t ) . 35

Drowatzsky sa y s :

C losed  s k i l l s  p la c e  heavy demands on a p e r s o n 's  
a b i l i t y  to  u se  i n t e r n a l  c u e s ,  s in c e  v i s u a l  cues a re  n o t  
an i n t e g r a l  p a r t  o f  th e s e  t a s k s .  C o nsequen tly , c lo s e d  
s k i l l s  r e q u i r e  th e  r e p l i c a t i o n  o f  movements on th e  
b a s i s  o f  p r o p r io c e p t iv e  feedback  so t h a t  s e n s i t i v i t y  to  
k i n e s t h e t i c  in fo rm a t io n  i s  a p r e r e q u i s i t e  f o r  
s u c c e s s .36

I t  i s  obv ious  t h a t  some type  o f  feedback  must fo l lo w

th e  perfo rm ance  i f  l e a r n in g  i s  to  o c c u r .  Because c lo s e d

s k i l l s  r e q u i r e  th e  a b i l i t y  to  p e rfo rm  s t e r e o ty p e d  movement

p a t t e r n s ,  Drowatzsky f e e l s  t h a t  feedback  sh o u ld  be g ea red  to

movem ent-produced in fo rm a t io n .  A p e r fo rm e r  must l e a m  to

re c o g n iz e  h i s  body p o s i t i o n  and th e  l o c a t i o n  o f  h i s  o r  h e r

body in  space  th ro ugh  p r o p r io c e p t iv e  feed b ack . The

p e rfo rm e r  m ust l e a m  b o th  th e  c o r r e c t  movement p a t t e m  and

th e  c o r r e c t  " f e e l "  o f  t h a t  p a t t e m .  He t h e o r i z e s  t h a t

b e g in n e r s  a p p ea r  to  b e n e f i t  more from feedback  t h a t  d i r e c t s

them tow ard th e  c o r r e c t  pe rfo rm ance  p a t t e r n  than  from fe e d -
37back  t h a t  p o i n t s  o u t  t h e i r  e r r o r s .  O the r  a u th o r s  ten d  to  

a g re e  w ith  D ro w atzsk y 's  th e o ry  t h a t ,  when l e a m i n g  c lo s e d  

s k i l l s ,  knowledge o f  perfo rm ance  in fo rm a t io n  sho u ld  be

3 5 c e n t i l e ,  p .  8.
Og

D row atzsky, p .  93. 

3 ? Ib id .
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em phasized  o v e r  knowledge o f  r e s u l t s  in f o r m a t io n .  For

exam ple, M arten iuk  found t h i s  to  be  p a r t i c u l a r l y  t r u e  in  a

c lo s e d  s k i l l  such a s  th e  b a s k e t b a l l  s e t  s h o t  where th e

en v iro n m en ta l  c o n d i t io n s  a r e  s t a b l e  o r  s t a t i o n a r y  and th e

l e a r n e r  i s  t r y i n g  to  become c o n s i s t e n t  i n  p ro d u c in g  an
38e f f i c i e n t  movement p a t t e m .

W allace  and H a g le r  t e s t e d  G e n t i l e ' s  h y p o th e s is  which

s t a t e d  t h a t  knowledge o f  p e rfo rm an ce  i s  th e  most e f f e c t i v e

form o f  augmented fee d b ac k  f o r  th e  a c q u i s i t i o n  o f  a c lo s e d  
39m otor s k i l l .  They gave one group o f  s u b j e c t s  b o th  

knowledge o f  pe rfo rm ance  and knowledge o f  r e s u l t s  in fo rm a 

t i o n  and th e  o th e r  group was g iv en  o n ly  knowledge o f  r e s u l t s  

in fo rm a t io n  and v e r b a l  encouragem ent fo l lo w in g  each  b a s k e t 

b a l l  s h o o t in g  t r i a l  w i th  th e  non-dom inan t hand . A lthough  

b o th  groups im proved, th e  g roups t h a t  r e c e iv e d  b o th  

knowledge o f  r e s u l t s  and knowledge o f  perfo rm ance  in fo rm a 

t i o n  seemed to  improve more. The s u b j e c t s  who r e c e iv e d  

in fo rm a t io n  r e g a r d in g  th e  p r o p e r  m echan ics  o f  th e  s h o t  ( a l s o  

c a l l e d  t h e  K .P . s u b j e c t s )  w ere a b le  to  develop  a more 

c o n s i s t e n t  and e f f i c i e n t  movement p a t t e m .  T h is ,  i n  t u m ,  

i n c r e a s e d  th e  p r o b a b i l i t y  o f  th e  d e s i r e d  outcome. They a l s o  

found t h a t ,  once th e  s u b j e c t s  l e a m e d  th e  c o r r e c t  form.

38R. G. M a r te n iu k , I n f o r m a t io n  P ro c e s s in g  in  Motor 
S k i l l s  (New York: H o l t ,  R in e h a r t  and W inston P u b l i s h in g
C o., 1 976), p .  102.

^^W allace and H a g le r ,  p .  265.
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knowledge o f  perfo rm ance  in fo rm a t io n  co u ld  be removed and 

th e  s u b j e c t s  c o n t in u e d  to  l e a m  f a s t e r  th an  th e  knowledge o f  

r e s u l t s  s u b j e c t s .  They concluded  t h a t  knowledge o f  

perfo rm ance  i s  a  s t r o n g  feedback  so u rce  in  th e  a c q u i s i t i o n  

o f  a c lo s e d  m otor s k i l l .

Both G e n t i le ^ ^  and M arten iuk^^  have s u g g e s te d  t h a t  

knowledge o f  pe rfo rm ance  in fo rm a t io n  c o n c e rn in g  movement 

e x e c u t io n  i s  more u s e f u l  th an  knowledge o f  r e s u l t s  

in f o rm a t io n .  A ccord ing  to  th e s e  a u th o r s ,  t h i s  i s  

p a r t i c u l a r l y  t r u e  when l e a m i n g  a c lo s e d  s k i l l .  The 

r e s e a r c h  o f  W allace and H ag ler^^  i n d i c a t e s  t h a t  u s e f u l  f e e d 

back in fo rm a t io n  i s  e s p e c i a l l y  c r i t i c a l  in  th e  e a r l y  s ta g e s  

o f  s k i l l  a c q u i s i t i o n .

W hiting  s t a t e s  t h a t  i t  i s  im p o r ta n t  to  make th e  

d i s t i n c t i o n  betw een  th o se  s k i l l s  which a re  p r i m a r i l y  

c o n t r o l l e d  by in fo rm a t io n  coming from th e  e x t e m a l  

env ironm en t ( e . g . ,  b a l l  f l i g h t  o r  knowledge o f  r e s u l t s )  and

th o se  s k i l l s  in  w hich a lm o s t  com plete  r e l i a n c e  i s  p u t  on
44m o n ito r in g  p r o p r i o c e p t i v e  in fo rm a t io n  f o r  c o n t r o l .

4 0 l b i d . ,  pp. 265-271.

^ ^ G e n t i l e ,  p .  21.

^^M arten iuk , p . 44 .

^^W allace and H a g le r ,  p .  271.

T. A. W h itin g , A c q u ir in g  B a l l  S k i l l  ( P h i l a d e lp h i a :-  g Bai
Lea and F e b ig e r ,  P u b l i s h e r s ,  1969), p . 102.
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A ccord ing  to  W hiting , c lo s e d  s k i l l s  a re  h a b i t u a l ,  whereas 

open s k i l l s  a r e  p re d o m in a te ly  p e r c e p t u a l T h i s  would 

i n d i c a t e  t h a t  c lo s e d  s k i l l s  shou ld  be ta u g h t  w i th  emphasis 

on knowledge o f  pe rfo rm ance  so t h a t  a h a b i t  p a t t e m  cou ld  

be deve lo ped  and open s k i l l s  shou ld  be ta u g h t  to  r e l y  on 

v e r b a l  and v i s u a l  cues i n  o rd e r  to  enhance th e  l e a r n e r ' s  

knowledge o f  r e s u l t s .  He f e e l s  t h a t  c e r t a i n  feedback  

mechanisms sh o u ld  be em phasized when l e a m i n g  a p a r t i c u l a r  

ty p e  o f  s k i l l .  For exam ple, when l e a m i n g  a s k i l l  l i k e  g o l f  

t h a t  i s  b a s i c a l l y  a momentum o r  " b a l l i s t i c "  ty p e  o f  

movement, i t  m ust be assumed t h a t  in fo rm a t io n  from  th e  

e x t e m a l  env iro nm en t ( b a l l  f l i g h t )  can have l i t t l e  o r  no 

r e g u l a to r y  f u n c t io n  on th e  movement p a t t e r n .

C oncerning  t h i s ,  Newell i n v e s t i g a t e d  th e  r o l e  o f  v i s u a l  

and a u d i to r y  f l i g h t  feedback  in  th e  l e a r n in g  o f  a p r o j e c t i l e  

t a s k  which r e q u i r e d  th e  s u b j e c t  to  s t r i k e  a b a l l  w i th  th e  

a i d  o f  a  m a l l e t  a  g iven  d i s t a n c e  up a c o n t r o l l e d  trackw ay. 

Over a s e r i e s  o f  t r i a l s  in  which knowledge o f  r e s u l t s  

in fo rm a t io n  was a v a i l a b l e  to  th e  p e r fo rm e r ,  f l i g h t  feedback  

was found to  be a n o n s i g n i f i c a n t  f a c t o r  in  l e a r n i n g  the  

p r o j e c t i l e  t a s k .  T his i n d i c a t e d  t h a t  s e e in g  o r  h e a r in g  th e  

b a l l  p ro v id e d  o n ly  re d u n d a n t  in fo rm a t io n  f o r  re sp o n se

4 5 l b i d . ,  p .  10.

T. A. W h itin g , " T h e o r e t i c a l  Framework f o r  
U n d e rs tan d in g  o f  th e  A c q u i s i t i o n  o f  P e r c e p tu a l  Motor 
S k i l l s , "  Q u e s t . 17 (1972), 24-34 .
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s e l e c t i o n  when knowledge o f  r e s u l t s  in fo rm a t io n  was 

a v a i l a b l e  to  th e  l e a r n e r .

One im p o r ta n t  q u e s t io n  em erg ing  from N e w e ll 's  s tu d y  was 

th e  e x t e n t  to  which th e  re sp o n se  r e c o g n i t i o n  was b ased  on 

th e  a f t e r  s e n s a t io n s  o f  th e  movement i t s e l f ,  f l i g h t  f e e d 

b ack , o r  a  com b ina tion  o f  b o th  forms o f  f e e d b a c k . A  

second  s tu d y  by Newell su g g e s te d  t h a t  th e  w ith d raw a l o f

v i s u a l  f l i g h t  feed back  f a i l e d  t o  p roduce  a decrem ent in  th e
49pe rfo rm ance  o f  th e  p a r t i c i p a n t .

A ccord ing  to  M a g i l l ,  th e  overem phasis  on th e  wrong 

se n so ry  mode may, i n  f a c t ,  i n h i b i t  l e a m i n g . T a k e ,  f o r  

e x a n ç le ,  th e  b e g in n in g  t y p i s t .  I f  h e  i s  t a u g h t  by w a tch in g  

th e  keys  o r  by w a tch in g  h i s  f i n g e r s ,  h i s  ty p in g  speed  w i l l  

be d r a s t i c a l l y  red u c ed . The p i a n i s t  can s u f f e r  th e  same 

p rob lem  by w a tch in g  the  p ian o  k e y s .  In  l e a m i n g  motor 

s k i l l s ,  most o f  o u r  in fo rm a t io n  comes to  us th ro u g h  o u r  

v i s u a l ,  a u d i to r y  and p r o p r i o c e p t i v e  se n so ry  modes. As

M. N ew ell, " F l i g h t  Feedback and L e a m in g  a 
P r o j e c t i l e  T ask ,"  J o u r n a l  o f  Motor B e h av io r ,  5 (1973),
65-72 .

48ibid.
4 9 K. M. N ew ell, "V isu a l  F l i g h t  Feedback as  a D e term iner  

o f  Motor Response R e c o g n i t io n ,"  R esea rch  Q u a r te r ly ,  42 (May 
1975), 241. ---------------- ------------

^ ^R ich ard  A. M a g i l l ,  Motor L e a rn in g :  Concepts and
A p p l i c a t io n s  (Dubuque, lowal Wm. C. Brown C o.. P u b l i s h e r s . 
# 0 7 7  p." 7ÏÏ.
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t e a c h e r s ,  we sh o u ld  be a b le  to  r e c o g n iz e  w hich se n so ry  mode 

to  em phasize f o r  th e  l e a m i n g  o f  a p a r t i c u l a r  s k i l l .

I f  c lo s e d  s k i l l s  a re  p r i m a r i l y  h a b i t u a l  and open s k i l l s  

a re  p e r c e p tu a l  a s  W hiting^^  h as  su g g e s te d ,  th en  b o th  o f  

th e s e  s k i l l s  sh o u ld  be t a u g h t  w i th  th e  i n s t r u c t o r  

em phasiz ing  the  p ro p e r  feedback  mechanisms and s e n so ry  

modes. For exam ple, i f  t h e  g o l f  swing i s  a c lo s e d  s k i l l ,  

and r e s e a r c h  h as  t o l d  us t h a t  c lo s e d  s k i l l s  sh o u ld  be t a u g h t  

th ro u g h  th e  u se  o f  p r o p r i o c e p t i v e  feed back  in f o rm a t io n ,  th e n  

th e  i n s t r u c t i o n  sh o u ld  em phasize t h i s  type  o f  feedback  

in fo r m a t io n .  S i m i l a r ly ,  i f  th e  backhand in  t e n n i s  i s  

c o n s id e re d  an open s k i l l ,  th en  i t  sh o u ld  be  t a u g h t  th ro u g h  

th e  use  o f  v i s u a l  and v e rb a l  feedb ack  in fo rm a t io n .

C losed  s k i l l s  would in c lu d e  such a c t i v i t i e s  as g o l f ,  

bow ling , a r c h e r y ,  g y m n as tic s ,  tu m b lin g ,  d iv in g  and any o t h e r  

s k i l l  where th e  e n v iro n m e n ta l  s t i m u l i  s t a y  r e l a t i v e l y  

c o n s ta n t  a s  th e  p e r fo rm e r  c r e a t e s  th e  movement. Examples o f  

open s k i l l s  would in c lu d e  b a s k e t b a l l ,  f o o t b a l l ,  t e n n i s  and 

o th e r  a c t i v i t i e s  where th e  p e r fo rm e r  i s  moving and th e  

su r ro u n d in g  c o n d i t io n s  and p l a y e r s  a re  a l s o  chang ing . Most 

o f  th e  r e s e a r c h  done on c lo s e d  s k i l l s  s u g g e s ts  t h a t  

i n t r i n s i c  feedb ack  in fo rm a t io n  im proves perfo rm ance  when 

l e a r n in g  t h i s  type  o f  s k i l l .  A lso ,  t h i s  r e s e a r c h  seems to

^^W hiting , A c q u ir in g  B a l l  S k i l l , p .  10.
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i n d i c a t e  t h a t  feed back  in f o rm a t io n  t h a t  enhances i n t r i n s i c

cues p ro d u ces  b e t t e r  r e t e n t i o n  o f  th e  s k i l l .

G e n t i l e  u se d  th e  term  "knowledge o f  perfo rm ance"  to

mean e x t r i n s i c  and augmented feedb ack  r e c e iv e d  from  someone

e l s e  who g iv e s  th e  p e r fo rm e r  in fo rm a t io n  abou t th e  movement
52i t s e l f  r a t h e r  th a n  th e  outcome o f  t h a t  movement.

Knowledge o f  p e rfo rm an ce ,  a s  i t  r e l a t e s  to  a g o l f e r ,  r e f e r s

to  th e  g o l f e r ' s  te c h n iq u e  and form . T h is  a d d i t i o n a l

in fo r m a t io n  co u ld  ta k e  th e  form o f  v e rb a l  d e s c r i p t i o n ,

d e m o n s tra t io n ,  i n s t a n t  r e p l a y  v id e o ta p e  o r  g raph -check

sequence  p i c t u r e s .  For exam ple, knowledge o f  pe rfo rm ance

m igh t r e f e r  to  v e r b a l  feedback  which was c o n c u r re n t  o r

t e r m in a l ,  i n d i c a t i n g  t h a t  th e  g o l f e r ' s  backsw ing was too

lo n g , w h i le  knowledge o f  r e s u l t s  would r e f e r  to  th e  outcome

o f  t h a t  backsw ing  in  term s o f  h i t t i n g  th e  b a l l .

In  th e  case  o f  c lo s e d  s k i l l s  l i k e  gym nastics  and g o l f ,

where th e  p e r fo rm e r  i s  r e q u i r e d  to  make th e  same r e p e t i t i v e

m otor p a t t e r n  u n d e r  unchang ing  en v iro n m en ta l  c o n d i t i o n s ,

knowledge o f  perfo rm ance  i s  a l l  im p o r ta n t  f o r  s u c c e s s .

I n t r i n s i c  o r  k i n e s t h e t i c  feed b ack  in fo rm a t io n  would be most
53im p o r ta n t  i n  th e s e  ty p e s  o f  s k i l l s .

Hampton u se d  b o th  knowledge o f  r e s u l t s  and knowledge o f  

p e rfo rm ance  when t e a c h in g  th e  s h o tp u t .  This i s  a  s k i l l

^ ^ G e n t i l e ,  p .  21.
5 3 D row atzsky, p .  100.
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perfo rm ed  in  a c lo s e d  env iro nm en t.  He concluded  t h a t

augmented knowledge o f  perfo rm ance  p ro v id e d  th rou gh  th e  use

o f  a  g rap h -c h ec k  sequence  camera, in  th e  p re se n c e  o f  normal

knowledge o f  r e s u l t s ,  s i g n i f i c a n t l y  improved th e  d i s t a n c e
54th e  s h o t  was p u t .

Del Rey i n v e s t i g a t e d  th e  e f f e c t  o f  th e  p re se n c e  o r  

absence  o f  v id eo  ta p e  r e p l a y  on th e  l e a m i n g  o f  th e  fe n c in g  

lunge  p r a c t i c e d  u nder  open o r  c lo s e d  c o n d i t i o n s .  The 

s u b j e c t s  i n  t h e  c lo s e d  c o n d i t io n s  seem to  have developed  

b e t t e r  form  and h ig h e r  a cc u ra c y  s c o re s  th an  th e  s u b j e c t s  in  

th e  open c o n d i t i o n s .

Cooper and  R o th s te in  i n v e s t i g a t e d  the  use  o f  v id eo  ta p e  

r e p l a y  and i t s  e f f e c t  on th e  open s k i l l  o f  th e  t e n n i s  ground 

s t r o k e  and th e  c lo s e d  s k i l l  o f  th e  t e n n i s  s e r v e .  They found 

t h a t  b o th  th e  ground s t r o k e s  and th e  se rv e  were l e a m e d  b e s t  

under a  co m b in a tio n  o f  knowledge o f  r e s u l t s  and knowledge o f  

pe rfo rm ance  feed b ack  in fo rm a t io n .  I t  was n o te d  t h a t  

knowledge o f  p e rfo rm ance  in fo rm a t io n  was l e a s t  e f f e c t i v e  f o r  

th e  open s k i l l s  ( th e  ground s t r o k e s )  and t h a t  knowledge o f  

r e s u l t s  in fo r m a t io n  was th e  l e a s t  e f f e c t i v e  feedb ack

G. E. Hampton, "The E f f e c t s  o f  M a n ip u la t in g  Two Types 
o f  Feedback--K nowledge o f  Perform ance and Knowledge o f  
R e s u l t s - - i n  L e a m in g  a Complex Motor S k i l l , "  D is s .  Columbia 
U n iv . ,  1970.

Del Ray, "The E f f e c t s  o f  V ideo tape  Feedback on 
Form A ccuracy  and L a ten cy  in  Open and C losed  E n v iro n m en ts ,"  
J o u rn a l  o f  Motor B e h av io r ,  3 (19 71 ) ,  281-287.
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mechanism f o r  th e  c lo s e d  s k i l l  ( th e  s e r v e ) . They 

recommended t h a t ,  in  a c lo s e d  s k i l l  en v iro n m en ta l  c o n d i t io n ,  

where th e  env ironm ent i s  s t a b l e  and p r e d i c t a b l e ,  a 

com bina tion  o f  knowledge o f  perfo rm ance  and knowledge o f  

r e s u l t s  feedback  in fo rm a t io n  be g iven  where p o s s i b l e .  I f  

b o th  ty p e s  o f  feedback  cannot be g iv en  s im u lta n e o u s ly ,  th en  

knowledge o f  perfo rm ance  feedback  in fo rm a t io n  shou ld  be used  

p r i m a r i l y  in  c lo s e d  s k i l l  s i t u a t i o n s .  They a l s o  s t a t e d  t h a t ,  

in  a c lo s e d  s k i l l  s i t u a t i o n ,  knowledge o f  r e s u l t s  in fo rm a t io n  

sh ou ld  n o t  be  g iven  a lo n e .  In  open s k i l l  env ironm en ts  where 

c o n d i t io n s  a re  u n s ta b le  and u n p r e d ic ta b le  a com bina tion  o f  

knowledge o f  r e s u l t s  and knowledge o f  perfo rm ance  feedback  

in fo rm a tio n  a p p ea rs  to  be most s u c c e s s f u l .

B ut, in  o r d e r  f o r  knowledge o f  perfo rm ance  to  be used  

as an e f f e c t i v e  feedback  mechanism, i t  sho u ld  be 

a d m in is te r e d  a f t e r  ev e ry  t r i a l  so t h a t  th e  p e rfo rm e r  w i l l  

c o n s t a n t ly  be rem inded o f  what c o n s t i t u t e s  th e  c o r r e c t  form. 

This can be done by p ro v id in g  a " r e f e r e n c e  o f  c o r r e c t n e s s "  

f o r  th e  re sp o n se  b e fo re  any p r a c t i c e  t r i a l s  have been 

p ro v id e d .  T h is  " r e f e r e n c e  o f  c o r r e c tn e s s "  i s  th e  h e a r t  o f  

the  c lo s e d  loop th e o ry  o f  m otor l e a r n in g .  I t  i s  the

L aura  K e s s le r  Cooper and Anne L. R o th s te in ,
"V ideo tape  R eplay and th e  L ea rn in g  S k i l l s  in  Open and C losed  
E nv ironm ents , R esearch  Q u a r te r ly  f o r  E x e rc is e  and S p o r t ,  52 
(1981), 191-1991
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s t r u c t u r e  a g a i n s t  which feedback  from th e  movement i s  

compared in  o r d e r  to  compute an e r r o r  i n  th e  re s p o n se .

One c rude  way t h a t  such r e f e r e n c e s  o f  c o r r e c tn e s s  can 

be e s t a b l i s h e d  i s  th ro u g h  v e rb a l  i n s t r u c t i o n .  For exam ple, 

in  g iv in g  in fo rm a t io n  a b o u t  th e  g o l f  swing w h ile  th e  move

ment i s  in  p r o g r e s s ,  th e  i n s t r u c t o r  m ight sa y ,  "Can you f e e l  

your sh o u ld e r s  t i g h t l y  c o i l e d  a t  th e  top  o f  your swing?" 

o r  "Can you f e e l  you r r i g h t  elbow come i n t o  your s id e  on th e  

downswing?" T his d e s c r i p t i o n  o f  th e  g o l f  swing warns th e  

p e rfo rm er  ab o u t  th e  upcoming se n so ry  feedback  from th e  move

ment and p ro v id e s  a rough b a s i s  f o r  the  p e r f o r m e r 's  knowing 

t h a t  he  o r  she  d id  som eth ing  wrong i f  t h i s  p a t t e m  o f  f e e d -
CO

back does n o t  o ccu r  d u r in g  th e  movement.

A r e f e r e n c e  o f  c o r r e c tn e s s  can be e s t a b l i s h e d  in

numerous ways. Perhaps  th e  most famous o f  th e s e  i s  the

Suzuki method f o r  t e a c h in g  young c h i ld r e n  to  p la y  th e  
59v i o l i n .  In  th e  Suzuki method, a re c o rd e d  p ie c e  i s  p la y e d  

to  t h e  s tu d e n t  ov e r  and o v e r  a g a in .  I t  i s  hoped t h a t  t h i s  

w i l l  e s t a b l i s h  a memory abo u t how th e  p r o p e r ly  p la y e d  m usic 

sh o u ld  sound. A f t e r  c o n s ta n t  exposu re  to  the  c o r r e c t  sound, 

th e  s tu d e n t  i s  th e n  a llo w ed  to  p r a c t i c e .  P resum ably , as 

th e  s tu d e n t  a t te m p ts  to  p la y ,  he compares th e  sounds t h a t  he

^^Schm idt, Motor C o n tro l  and L e a r n in g , p .  480. 

^® Ibid .

S ^ Ib id .
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i s  making a g a i n s t  th e  r e f e r e n c e  o f  c o r r e c tn e s s  e s t a b l i s h e d

by th e  r e c o r d e d  v i o l i n  sounds. D e v ia t io n s  from th e

s t u d e n t ' s  own r e f e r e n c e  o f  c o r r e c t n e s s  i n d i c a t e  e r r o r s  t h a t

must be c o r r e c t e d  i n  f u t u r e  a t t e m p t s .

In  d i s c u s s i n g  m odeling  by th e  i n s t r u c t o r  and h i s

a b i l i t y  to  p ro v id e  a  good r e f e r e n c e  o f  c o r r e c t n e s s ,  B e r th o ly

comments t h a t  n e a r l y  a l l  o f  th e  g r e a t  g o l f e r s  i n  th e  l a s t

f i f t y  y e a r s  d e v e lo p ed  t h e i r  sw ing w h ile  th ey  were c h i l d r e n .

Most o f  th e s e  f i n e  g o l f e r s  l e a m e d  c h i e f l y  by m im icry w h ile

t h e i r  i m i t a t i o n  powers were a t  t h e i r  h i g h e s t  l e v e l .  These

young g o l f e r s  t r u l y  l e a m e d  th e  g o l f  swing by f e e l  and

i m i t a t i o n  w i th  a minimum o f  m e n ta l  o r  c o n sc io u s  inv o lvem en t

when l e a r n i n g .

W h it in g  would a g re e  w i th  th e  id e a  o f  e s t a b l i s h i n g  a

model to  i m i t a t e .  A lthough , a c c o rd in g  to  him, a l l  s k i l l
62l e a r n i n g  i s  b a s e d  on preprogramm ed in fo r m a t io n .  T h is  

would mean t h a t  a l l  im p o r ta n t  feed back  in fo r m a t io n  can ta k e  

p la c e  o n ly  a f t e r  th e  movement h a s  been  p e rfo rm ed . He says  

t h i s  w ould be e s p e c i a l l y  t r u e  when l e a m i n g  a b a l l i s t i c

movement l i k e  th e  g o l f  swing b e c a u se  th e  movement happens so
63f a s t  t h a t  c o n c u r r e n t  feedb ack  would be i n e f f e c t i v e .

GOlbid.
^ ^ B e r th o ly ,  p .  17.

^^W hiting , A c q u ir in g  B a l l  S k i l l , p .  10, 

G ^Ib id .
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Cochran and S tobbs concur w i th  W hiting  when th ey  

d e s c r ib e  th e  g o l f  swing as  a  preprogrammed e v e n t .  A ccord ing  

to  them:

The b r a i n  programs th e  whole s e r i e s  o f  e v e n ts  o f
th e  g o l f  swing i n  advance. I t  sends a l l  th e  n e c e s s a r y
i n s t r u c t i o n s  to  th e  m usc les  b e fo r e  th e  movement 
a c t u a l l y  s t a r t s .  But, th e  b e g in n e r  d o e s n ' t  know what 
to  p rogram  i n to  h i s  swing so he w i l l  t h e r e f o r e  have an 
i n c o n s i s t e n t  m otor p a t t e r n  each  t im e . When a budd ing  
g o l f e r  i s  s t a r t i n g  to  l e a m ,  he  i s  aware o f  many 
s e p a r a t e  f e e l i n g s  from th e  v a r io u s  p a r t s  o f  h i s  body, 
and, a s  h e  b e g in s  to  move, he  h as  to  check them 
i n d i v i d u a l l y .  For exam ple, he  h as  to  make s u re  t h a t  
h i s  l e f t  elbow d o e s n ' t  bend , t h a t  h i s  w r i s t s  cock in  
th e  r i g h t  d i r e c t i o n ,  t h a t  h i s  h ead  d o e s n ' t  move, t h a t  
h i s  s h o u ld e r s  t u m  c o r r e c t l y  and so on. But g r a d u a l ly ,  
a f t e r  r e p e a t i n g  th e  moves o f ,  say , th e  backsw ing  a few 
tho usand  t im es  he  becomes l e s s  aware o f  f e e l i n g s  from
th e  i n d i v i d u a l  p a r t s  o f  th e  body and b e g in s  to  g a in  a
much more g e n e ra l  im p re ss io n  o f  th e  whole m ovement.64

These s t a te m e n ts  by Cochran and S tobbs seem to  i n d i c a t e

t h a t  th e  g o l f  swing i s  b a s i c a l l y  an o v e r l e a r n e d  s k i l l .  An

o v e r l e a r n e d  s k i l l  i s  a s k i l l  t h a t  i s  c o n s c io u s ly  l e a m e d  b u t

s u b c o n s c io u s ly  pe rfo rm ed . For exam ple, one o f  th e

c h a r a c t e r i s t i c s  o f  th e  h ig h ly  s k i l l e d  p e r fo rm e r  on any t a s k

i s  th e  l i m i t e d  aw areness  o f  how th e  a c t i v i t y  i s  c a r r i e d  o u t .

Such a p e rso n  does n o t  need  to  th in k  a b o u t  what he  i s  do ing

b e cau se  he h a s  d ev e loped  a h a b i t  p a t t e m .  In  f a c t ,  i f  he

does a t te m p t  t o  make h i s  pe rfo rm ance  c o n s c io u s ,  he  ru n s  th e

r i s k  o f  i n t e r f e r i n g  w i th  th e  smooth o p e r a t io n  o f  th e

movement.

^^Cochran and S to b b s , pp . 103-104. 

^^W hiting , A c q u ir in g  B a l l  S k i l l , p .  102
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Many r e s e a r c h e r s  would a rgue  t h a t  th e  l e a r n e r  does n o t  

r e a l l y  need  outcome in fo rm a t io n  ( b a l l  f l i g h t )  in  o rd e r  to  

e v a lu a te  movement e x e c u t io n  in fo rm a t io n  c o r r e c t l y .  This 

m ight be th e  rea so n  why so many g o l f  i n s t r u c t o r s  seem to  

have a g r e a t  d ea l  o f  su c c e ss  when th e y  a re  g iv in g  a le s s o n  

in  a  g o l f  n e t .  When l e a r n in g  g o l f  i n  th e  n e t ,  th e  l e a r n e r  

i s  more concerned  w i th  making a good swing than  h i t t i n g  the  

b a l l .

Motor l e a m i n g  r e s e a r c h  up to  t h i s  time has em phasized 

knowledge o f  r e s u l t s  in fo rm a t io n  o r  movement outcome and n o t  

knowledge o f  perfo rm ance  in fo rm a t io n  o r  movement e x e c u t io n .  

Some r e s e a r c h e r s  f a l s e l y  assume t h a t ,  i f  th e  outcome o f  th e  

movement i s  a c h ie v e d ,  then  th e  movement t h a t  was p roduced  

must be b io m e c h a n ic a l ly  c o r r e c t .  "T h is  i s  n o t  n e c e s s a r i l y  

t r u e  b ecau se  th e r e  a re  many b io m e c h a n ic a l ly  i n e f f i c i e n t  ways 

to  p roduce th e  d e s i r e d  outcome o f  a m o v e m e n t . T h i s  can 

be r e a d i l y  ev id en ced  when one looks a t  many unorthodox  g o l f  

swings on th e  P.G.A. to u r  t h a t  have been  h ig h ly  f u n c t io n a l  

in  term s o f  p r i z e  money won. W allace and H ag le r  r e i t e r a t e  

t h a t  l e a m i n g  th e  most e f f i c i e n t  m otor p a t t e m  f o r  a c lo s e d  

s k i l l  in  th e  e a r l y  s ta g e s  o f  development sh ou ld  in c r e a s e  th e  

p r o b a b i l i t y  t h a t  th e  d e s i r e d  outcome i s  a ch iev ed  l a t e r  i n  

s k i l l  a c q u i s i t i o n . ^ ^

^^W allace and H a g le r ,  p .  270. 

G ^Ibid .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



57

There i s  o b v io u s ly  a r e l a t i o n s h i p  betw een th e  goal o r  

outcome (knowledge o f  r e s u l t s )  and th e  p la n  o r  movement t h a t  

c r e a t e d  t h a t  outcome (knowledge o f  p e r fo rm a n c e ) . K o s t is  

d i s c u s s e s  t h i s  r e l a t i o n s h i p  as  i t  a p p l i e s  to  g o l f  by sa y in g :

Have you n o t i c e d  t h a t  when y o u 'r e  sw ing ing  w e l l ,  
you seem to  s t r i k e  th e  b a l l  w i th  th e  sw eet s p o t  o f  th e  
c lub  e v e ry t im e .  But, when your swing i s  a  l i t t l e  o f f ,  
no s h o t  f e e l s  s o l i d .  On c e n te r  h i t s  and a  good swing 
go hand in  hand , a s  do on c e n te r  h i t s  and c o n s i s t e n t  
b a l l  f l i g h t  p a t t e m .  G o lf  i s  a b i t  o f  C atch-22  in  t h a t  
a good g o l f  swing c r e a t e s  on c e n te r  h i t s ,  w hereas ,  on 
c e n te r  h i t s  a r e  needed  to  c r e a t e  a good g o l f  s w i n g . 68

When b a s in g  e r r o r  c o r r e c t i o n  on the  b a l l ' s  f l i g h t ,

w hich i s  a l s o  c a l l e d  knowledge o f  r e s u l t s ,  th e  hope i s  t h a t

th e  in fo rm a t io n  a b o u t  movement outcome w i l l  e v e n tu a l ly  l e a d

to  a more e f f e c t i v e  movement p a t t e r n .  H o p e fu l ly ,  the

l e a r n e r  makes s u c c e s s iv e  a d ju s tm e n ts  i n  th e  movement p a t t e r n

on th e  b a s i s  o f  t h i s  knowledge o f  r e s u l t s  in fo rm a t io n  so th e

outcome comes c l o s e r  and c l o s e r  to  th e  in te n d e d  g o a l .

Aultman f e e l s  t h a t  th e  v i s u a l  image o f  th e  f l i g h t  o f

th e  g o l f  b a l l  d i r e c t l y  a f f e c t s  how th e  g o l f e r  w i l l  swing on

th e  n e x t  t r i a l :  "When we see  o u r  s h o ts  s l i c i n g  to  th e  r i g h t ,

we i n s t i n c t i v e l y  swing more to  th e  l e f t ,  which l e a d s  to  more

s l i c i n g  and o th e r  problem s a s  w e l l . " ^ ^

The q u e s t io n  i s  : What type  o f  feedback  sh o u ld  th e

g o l f e r  r e l y  on? G e n t i l e  s a y s ,  "W ith c lo s e d  s k i l l s ,  the

^® K ostis , pp . 43 -44 .

^^Dick Aultman, B e t t e r  G olf Swings i n  S ix  Swings 
(Norwalk, C o n n e c t ic u t!  G o lf  D ig e s t  P u b l i s h in g ,  IncT , 1982) ,
p .  11.
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p e rfo rm e r  need  o n ly  l e a m  th e  movement t h a t  s a t i s f i e s  th e  

goa l  and t h a t  th e  outcome o f  t h a t  movement i s  n o t  as 

im p o r ta n t  a s  th e  movement c r e a t i n g  t h a t  outcome.

A ccord ing  to  Schm idt, i t  would seem to  be f a r  more

e f f e c t i v e  to  p ro v id e  in fo r m a t io n  ab o u t th e  p a t t e r n s  o f

movement th e  p e rs o n  made r a t h e r  th a n  th e  outcome o f  th o se

p a t t e r n s . I f  i t  i s  th e  p a t t e r n  o f  movement t h a t  we a re

t r y i n g  t o  p e r f e c t ,  th en  why do g o l f  i n s t r u c t o r s  keep b a s in g

th e  l e a r n in g  o f  t h a t  p a t t e r n  on outcome in fo rm a tio n ?  In

g o l f ,  p a r t  o f  th e  problem  stems from th e  i n s t r u c t o r ' s

i n a b i l i t y  to  r e c o g n iz e  th e  f a c t  t h a t  good te c h n iq u e  i s

d i r e c t l y  r e l a t e d  to  good b a l l  s t r i k i n g .  I f  t h e  sw ing i s

b io m e c h a n ic a l ly  c o r r e c t ,  th e n  good b a l l  s t r i k i n g  sh o u ld

fo l lo w .  In  r e f e r e n c e  to  t h i s ,  Mann s t a t e d  t h a t  th e  p ro c e s s

o f  u s in g  th e  m usc les  o f  th e  body in  th e  p ro p e r  sequence  to

produce l i n e a r  f o r c e  on an o b j e c t  has  been  c a l l e d  many

th in g s ,  b u t  th e  m ost o f t e n  employed te rm  i s  " t im i n g . "

Timing i s  c r i t i c a l  when l i n e a r  fo r c e  i s  needed  to  p r o p e l  an
72e x t e r n a l  o b j e c t .  I t  f o l lo w s ,  th e n ,  t h a t ,  i f  th e  a p p l i c a 

t i o n  o f  l i n e a r  f o r c e  o f  th e  body p a r t s  i s  in  th e  c o r r e c t  

sequence , good b a l l  s t r i k i n g  w i l l  fo l lo w .

^ ^ G e n t i le ,  p .  21.

^^Schm idt, Motor C o n tro l  and  L e a r n in g , p .  553.
72 Ralph B. Mann, " I n t r o d u c t i o n  to  K in e s io lo g y "  

(L ex in g to n , K y . : U n iv e r s i ty  o f  Kentucky, u n p u b l is h e d  book,
1981), C h ap te r  7, p .  16.
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In  i n v e s t i g a t i n g  th e  "Human F a c to r s  t h a t  I n f lu e n c e  th e

G olf D rive  f o r  D i s t a n c e ,"  Wiren conc lu ded  t h a t  s t r e n g t h  and

t im in g  seem to  be  th e  two most im p o r ta n t  f a c t o r s  i n f lu e n c in g  
73th e  g o l f  d r iv e .  In  c o n t r a s t  to  t h i s ,  a swing may look

good to  th e  n ak ed  eye b u t  be m e c h a n ic a l ly  i n e f f i c i e n t

b e cau se  t h e  body p a r t s  a r e  o u t  o f  t h e i r  tim ed  sequence .

In  l e a r n i n g  th e  s k i l l  o f  g o l f ,  i t  would seem more

l o g i c a l  to  l e a m  th e  c o r r e c t  te c h n iq u e  f i r s t  and l e t  th e

r e s u l t s  o f  t h a t  te c h n iq u e  fo l lo w .  "Even th e  p s y c h o lo g is t s

have t o l d  us to  em phasize  form a t  th e  expense  o f  a c c u ra c y  in

l e a r n i n g  new s k i l l s . W e l l s  b e l i e v e s  t h a t ,  once th e

p ro p e r  form  and  te c h n iq u e  a re  a c q u i r e d  when l e a r n i n g  a new
75s k i l l ,  a c c u ra c y  w i l l  d eve lop  w i th  r e g u l a r  p r a c t i c e .

Knowledge o f  perfo rm ance  in fo rm a t io n  and knowledge o f  

r e s u l t s  in fo r m a t io n  a r e  im p o r ta n t  feed b ack  mechanisms t h a t  

g iv e  th e  s tu d e n t  r e in f o r c e m e n t  t h a t  he u se s  to  check o r  

c o n f i rm  h i s  p e rfo rm a n c e .  B e s id es  r e i n f o r c i n g  th e  l e a r n e r ,  

th e y  a l s o  have m o t iv a t i o n a l  q u a l i t i e s  a s  w e l l .  Oxendine 

r e i t e r a t e s  th e  im p ortance  o f  r e c e i v i n g  feedb ack  in fo rm a t io n  

from a l l  th e  s e n s e s ,  b u t  says  t h a t  i n  complex movement

7 ̂ Gary W iren, "Human F a c to r s  I n f lu e n c in g  th e  G o lf  D rive 
f o r  D i s t a n c e ,"  D is s .  U niv . o f  Oregon, 1968.

^ ^ K a th e r in e  F. W e l ls ,  K in e s io lo g y  ( P h i l a d e lp h i a :  W. B.
Saunders  and Co. ,  1966), p . 386.

75ibid.
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a c t i v i t i e s  such as  th e  g o l f  swing th e  p r o p r io c e p to r s  in  th e  

m u sc le s ,  tendons and j o i n t s  a re  e s p e c i a l l y  im p o r ta n t .

L e a rn in g  becomes s k i l l f u l  when th e  l e a r n e r  i s  c ap ab le  

o f  d i s c r i m i n a t i n g  betw een what i s  a  r i g h t  movement and what 

i s  a  wrong m o v e m e n t . S i n c e  th e  b e g in n e r  does n o t  know 

what a  good g o l f  swing i s  d u r in g  th e  e a r l y  s ta g e s  o f  

developm ent, he has  to  be c o n s t a n t ly  r e i n f o r c e d  a s  to  th e  

q u a l i t y  o f  h i s  movement p a t t e r n .  As h as  been  p r e v io u s ly  

c i t e d ,  i n  c o n v e n t io n a l  g o l f  swing l e a r n in g  te c h n iq u e s  t h i s  

r e in f o r c e m e n t  u s u a l l y  comes from a c c e p ta b le  b a l l  f l i g h t  

r e s u l t s .  I f  th e  b a l l  f l i g h t  r e s u l t s  a r e  u n a c c e p ta b le  to  th e  

b e g in n e r ,  th en  he w i l l  c o n t in u e  to  s e a rc h  f o r  a swing 

p a t t e r n  t h a t  m ight work.

An a l t e r n a t i v e  method o f  p r o v id in g  re in fo rc e m e n t  to  th e  

b e g in n in g  g o l f e r  c o n c e rn in g  th e  q u a l i t y  o f  h i s  swing 

p e rfo rm ance  would be th ro u g h  th e  u se  o f  v e rb a l  cues w h ile  

t o t a l l y  d i s r e g a r d i n g  and e l i m i n a t i n g  th e  g o l f  b a l l .  This 

method would a l lo w  th e  b e g in n e r  to  s t a r t  d ev e lo p in g  a swing 

p a t t e r n  w hich  would e n a b le  him to  d i s c r im i n a t e  betw een a 

good swing and a bad  sw ing. As Oxendine h as  p o in te d  o u t .

Jo sep h  B. Oxendine, Psycho logy  o f  Motor L e a rn in g  
(New York: A p p le to n -C e n tu ry -C ro f ts  P u b l i s h in g  Co. ,  1958), 
p .  57.

^^W hiting , A c q u ir in g  B a l l  S k i l l , p .  18.
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"As o n e 's  f a m i l i a r i t y  w i th  a p a r t i c u l a r  t a s k  i n c r e a s e s ,  th e
78degree  o f  p u re ly  random a c t i v i t y  d e c r e a s e s . "

A ccording  to  Drowatzsky, knowledge o f  perfo rm ance  f e e d 

back  in fo rm a tio n  i s  i n t r i n s i c  to  th e  t a s k  and always 

p r e s e n t .  C losed  s k i l l s  r e q u i r e  th e  r e p l i c a t i o n  o f  movement

guided  by p r o p r io c e p t iv e  feed b ack . The d eg ree  o f  a cc u ra c y
79in  o n e 's  perform ance  i s  r e l a t e d  to  acc u ra c y  o f  feedback .

In  c o n t r a s t  to  t h i s ,  i t  would ap p ea r  t h a t  s p o r t s  s k i l l s

c l a s s i f i e d  as "open" may be made up o f  s k i l l s  t h a t  a re

gu ided  by e x t e r n a l  feedback  o r  knowledge o f  r e s u l t s  
80in fo rm a t io n .  When l e a r n in g  an open s k i l l ,  th e  p e rfo rm e r  

must c o n c e n tr a te  on l e a r n in g  two th in g s  : th e  c o r r e c t  move

ment p a t t e r n  and th e  c o r r e c t  way to  resp o n d  to  th e  chang ing  

e n v iro n m en ta l  c o n d i t io n s .  For exam ple, open s k i l l s  u s u a l l y  

in v o lv e  a moving b a l l  and opponents who a re  a l s o  moving.

The p e rfo rm er  must l e a r n  th e  s k i l l  and th e  re sp o n se  p a t t e r n  

a s s o c i a t e d  w i th  th e  chang ing  e n v iro n m en ta l  c o n d i t i o n s .  Open 

s k i l l s  depend more on v i s u a l  and v e r b a l  cues in  o rd e r  to  

a c h ie v e  e f f i c i e n t  p e rfo rm an c e s .  The p e rfo rm e r  m ust a d a p t  to  

d i f f e r e n t  s i t u a t i o n s .  L ea rn in g  th e  " f e e l "  o f  th e  a c t i v i t y  

i s  n o t  as  im p o r ta n t  a s  a c q u i r in g  th e  p ro p e r  m echan ics . Open 

s k i l l s  a r e  n o t  as  concerned  w i th  knowledge o f  perfo rm ance

^^Oxendine, p .  18.
79Drowatzsky, p .  104.

^^W hiting , A c q u ir in g  B a l l  S k i l l , p .  10.
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feedback  in fo rm a t io n  as c lo s e d  s k i l l s  seem to  b e . Open 

s k i l l s  seem to  be  more co n ce rned  w i th  th e  outcome o f  th e  

a c t i v i t y  (knowledge o f  r e s u l t s )  and n o t  a s  con ce rned  w i th  

th e  i n t r i n s i c  feedback  mechanisms. For exam ple, a  b a s k e t 

b a l l  p l a y e r  i s  more con ce rned  i f  he were g e t t i n g  th e  b a l l  

i n  th e  b a s k e t  th a n  how he a c t u a l l y  pe rfo rm ed  t h a t  s h o t .

J u s t  th e  o p p o s i te  would be th e  c a se  in  l e a r n in g  a c lo s e d  

s k i l l  l i k e  g o l f .  In  g o l f ,  p ro p e r  te c h n iq u e  o r  form  i s  a l l  

im p o r ta n t  f o r  s u c c e s s .  T h is  type  o f  s k i l l  would be 

dependent upon k i n e s t h e t i c  and i n t r i n s i c  fee d b ac k . A 

p e r fo rm e r  i n  open s k i l l s  l e a m s  to  u se  cues such a s  th e  

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

o p p o n e n t 's  c o u r t  p o s i t i o n ,  the  p o s i t i o n  and type  o f  d e fe n se

b e in g  u sed  by h i s  o p p o n en ts ,  and th e  p la y in g  s t y l e s  o f
81o th e r s  in  o r d e r  to  develop  su c c e s s  p a t t e r n s .  P e rfo rm e rs  

i n  c lo s e d  s k i l l s  o n ly  have to  develop  one h a b i t u a l  movement 

p a t t e r n  and a re  n o t  dependen t on th e  e n v iro n m en ta l  

c o n d i t io n s  su r ro u n d in g  them f o r  th e  developm ent o f  t h a t  

p a t t e r n .

B i lo d e a u , B ilo d e a u ,  and Schumsky s t a t e  t h a t  th e  

e v id en ce  i s  q u i t e  c l e a r  t h a t  w i th o u t  p o s t - r e s p o n s e  e r r o r  

in fo rm a t io n  i n  th e  form o f  knowledge o f  r e s u l t s  o r  knowledge

81D row atzsky, p .  100.
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82o f  pe rfo rm ance  no l e a r n i n g  can o c c u r .  There can be no

improvement w i th o u t  i t  and i t  does ten d  to  s t r e n g th e n  h a b i t  

fo rm a t io n  a s  w e l l  a s  to  p ro v id e  e x t r i n s i c  m o t iv a t io n .

W allace  and H a g le r  found t h a t ,  w i th  the  a d d i t i o n  o f

knowledge o f  p e rfo rm an ce  in fo rm a t io n  to  knowledge o f  r e s u l t s

in fo r m a t io n ,  th e  p e r fo rm e r  can a t t a i n  an even h ig h e r  l e v e l

o f  s k i l l .  B ut, f o r  t h i s  ty p e  o f  feedback  to  be  e f f e c t i v e ,

l e a r n e r s  m ust e s t a b l i s h  i n  th e  memory a model o f  c o r r e c t n e s s
83w hich th e y  can copy. By do ing  so ,  th e y  can u se  i n t e r n a l  

o r  i n t r i n s i c  in f o rm a t io n  on how th e  movement f e l t  and be 

a b le  s u b j e c t i v e l y  to  r a t e  t h e i r  own perfo rm ance  on 

su c c e e d in g  t r i a l s .  T h is  i n t e r n a l  in fo r m a t io n ,  combined w i th  

augmented v e r b a l  feed b ack  from th e  i n s t r u c t o r ,  g iv e s  th e  

s tu d e n t  an id e a  o f  th e  c o r r e c t n e s s  o f  h i s  movement p a t t e r n .

S e v e ra l  s t u d i e s  have i n d i c a t e d  t h a t  l e a r n in g  c o u ld  

o c cu r  w i th o u t  th e  l e a r n e r  b e in g  aware o f  th e  r e s u l t s  o f  th e  

movement. For exam ple, even though B ilo d e au , B ilo d e a u ,  and 

Schumsky found t h a t ,  a f t e r  s u f f i c i e n t  p r a c t i c e  was p ro v id e d  

and a h a b i t  p a t t e r n  d e v e lo p ed , l e a r n i n g  co u ld  c o n t in u e  in  

th e  absence  o f  knowledge o f  r e s u l t s  in f o r m a t io n .^ ^

82E. A. B i lo d e a u ,  I .  M. B i lo d e a u ,  and D. A. Schumsky, 
"Some E f f e c t s  o f  I n t r o d u c in g  and W ithdraw ing Knowledge o f  
R e s u l t s  E a r ly  and L a te  i n  P r a c t i c e , "  J o u r n a l  o f  E x p e r im e n ta l  
P sy ch o lo g y , 58 (1 9 5 9 ) ,  142-144.

^^W allace  and H a g le r ,  pp . 265-266.

^ ^ B ilo d ea u , B i lo d e a u ,  and Schumsky, pp . 142-144.
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S i m i l a r ly ,  S o l le y ,  u s in g  a m otor d r iv e n  c h a i r  t h a t  th e

s u b j e c t  co u ld  o p e ra te  by a two-way f i n g e r  s w itc h ,  found t h a t

l e a r n in g  c o u ld  c o n t in u e  in  th e  absence  o f  knowledge o f
85r e s u l t s  in fo rm a t io n ,  W risberg  and Schm idt found s i m i l a r

86r e s u l t s  w i th  a l i n e a r  p o s i t i o n i n g  t a s k .  These f in d in g s

would i n d i c a t e  t h a t  l e a r n i n g  can o ccu r  w i th o u t  th e  l e a r n e r

b e in g  aware o f  knowledge o f  r e s u l t s  in f o r m a t io n .  This

r e s e a r c h  a l s o  i n d i c a t e s  t h a t ,  when l e a r n in g  c e r t a i n  s k i l l s ,

th e  l e a r n e r  sh o u ld  depend on s u b j e c t iv e  r e in fo rc e m e n t  t h a t

he  r e c e i v e s  from i n t r i n s i c  s o u rc e s .  By so d o in g , the

l e a r n e r  can i n t e r n a l i z e  th e  movement p a t t e r n .

Schmidt found t h a t ,  i f  knowledge o f  r e s u l t s  in fo rm a tio n

i s  w ithdraw n and th e  s u b j e c t  h as  in fo rm a t io n  a b o u t  re sp o n se

c o r r e c t n e s s  r e c e iv e d  th ro u g h  s u b j e c t iv e  r e in fo rc e m e n t  b a se d
8 7on p r o p r i o c e p t i v e  fee d b ac k , perfo rm ance  can be  m a in ta in e d .

I f  s u f f i c i e n t  knowledge o f  r e s u l t s  p r a c t i c e  p re c e d e s  

knowledge o f  r e s u l t s  w i th d ra w a l ,  th e  s u b j e c t  sh o u ld  be a b le  

to  c o n t in u e  to  l e a m  w i th o u t  knowledge o f  r e s u l t s  in fo rm a 

t i o n  s in c e  s u b j e c t iv e  r e in fo rc e m e n t  can p ro v id e  a s u b s t i t u t e

85 C. M. S o l le y ,  "R e d u c tio n  o f  E r r o r  w i th  P r a c t i c e  in  
P e rc e p t io n  o f  th e  P o s t u r a l  V e r t i c a l , "  J o u r n a l  o f  
E x p e r im e n ta l  P sy ch o lo g y , 52 (1 956), 329-335.

86C. A. W risb e rg  and R. A. Schm idt, "A Note on Improved 
Motor Perfo rm ance  w i th o u t  K .R . ,"  J o u rn a l  o f  Motor B eh av io r ,  
48 (1973), 232-233.

^^Schm idt, "A Scheme Theory o f  D is c r e te  Motor S k i l l  
L e a r n in g ,"  p .  252.
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f o r  outcome in fo rm a t io n  n o rm a l ly  p ro v id e d  by knowledge o f
8ftr e s u l t s  in fo r m a t io n .  He a l s o  f e e l s  t h a t  some movements

a re  too  r a p i d  to  a l lo w  feedback  in fo rm a t io n  to  be

communicated w h ile  th e  movement i s  in  p r o g r e s s .  A ccord ing

to  him, on ly  t e rm in a l  feedback  in fo rm a t io n  would be v a lu a b le  
89to  t h e  l e a r n e r .

L e a rn in g  a c lo s e d  s k i l l  l i k e  g o l f ,  i n  th e  absence  o f  

th e  g o l f  b a l l ,  and r e c e i v i n g  feedback  in fo rm a tio n  a s  to  th e  

c o r r e c t n e s s  o f  th e  swing i s  dependent on th e  c lo s e d  loop 

th e o ry  o f  m otor l e a r n i n g .  T h is  th e o ry  p ro v id e s  f o r  r e c e i p t  

o f  feed b ack , and t h a t  feedback  i s  c o n t i n u a l l y  checked 

a g a i n s t  some r e f e r e n c e  o f  c o r r e c t n e s s .  The l e a r n e r  i s  

c o n t i n u a l l y  com paring h i s  swing perfo rm ance  to  th e  r e f e r e n c e  

o f  c o r r e c t n e s s .  I f ,  a f t e r  r e c e i v i n g  feedback  in fo rm a tio n  

from th e  i n s t r u c t o r  a s  to  th e  c o r r e c tn e s s  o f  th e  re s p o n se ,  

t h e  l e a r n e r  can th e n  make c o r r e c t i o n s .  A f te r  s e v e ra l  

t r i a l s ,  th e  l e a r n e r  becomes more dependent on s u b je c t iv e  

re in fo rc e m e n t  which he r e c e i v e s  from h i s  own body. T his 

k i n e s t h e t i c  feed back  in fo rm a t io n  e v e n tu a l ly  a l lo w s  the  

l e a r n e r  to  become t o t a l l y  dependent on h im s e l f  f o r  e r r o r  

c o r r e c t i o n .

Adams' th e o ry  i s  p ro b a b ly  th e  most w e l l  known o f  a l l  

th e  c lo s e d  loop  t h e o r i e s .  H is th e o ry  s t a t e s  t h a t  t h e r e  a re

GGibid.

G *Ibid.
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two s t a t e s  o f  memory, te rm ed th e  memory t r a c e  and th e
90p e r c e p tu a l  t r a c e .  The memory t r a c e  i s  an a logous to  r e c a l l  

memory in  v e r b a l  l e a r n i n g .  A ccord ing  to  him, th e  r e c a l l  

memory i s  r e s p o n s ib l e  f o r  i n i t i a t i n g  the  movement, choosing  

i t s  i n i t i a l  d i r e c t i o n ,  and d e te rm in in g  th e  e a r l i e s t  p o r t io n s  

o f  th e  movement. I t s  s t r e n g t h  i s  deve loped  as  a f u n c t io n  o f  

knowledge o f  r e s u l t s  and p r a c t i c e .  The p e r c e p t u a l  t r a c e ,  on 

th e  o t h e r  hand , i s  ana logo us  to  th e  r e c o g n i t i o n  memory in  

v e r b a l  t a s k s  and i s  r e s p o n s i b l e  f o r  g u id in g  th e  lim b to  th e  

c o r r e c t  l o c a t i o n  d u r in g  th e  movement p a t t e r n .  The 

p e r c e p tu a l  t r a c e  i s  formed from th e  p a s t  e x p e r ie n c e  w i th  

feedback  from e a r l i e r  r e s p o n s e s  and r e p r e s e n t s  th e  senso ry  

consequences o f  th e  lim b when i t  i s  i n  th e  c o r r e c t  p o s i t i o n .  

During th e  movement, th e  s u l j  c t  compares the  incom ing f e e d 

back (from  the  e y es ,  e a r s ,  p r o p r i o c e p to r s ,  e t c . )  a g a i n s t  th e  

p e r c e p tu a l  t r a c e  to  d e te rm in e  i f  th e  limb i s  in  th e  c o r r e c t  

l o c a t i o n .  I f  i t  i s  in  th e  r i g h t  p o s i t i o n ,  he s to p s  

re sp o n d in g  and, i f  i t  i s  n o t ,  he makes a sm a ll  a d ju s tm e n t  

and th e  com parison  i s  made a g a in  u n t i l  th e  limb i s  in  th °  

c o r r e c t  l o c a t i o n .  W ith i n c r e a s e d  expo su re  to  feedback  and

knowledge o f  r e s u l t s ,  th e  p e r c e p tu a l  t r a c e  i s  s t r e n g th e n e d ,
91and th e  l e a r n e r  becomes more a c c u r a te  in  h i s  r e s p o n d in g .

9 0 J .  A. Adams, "A C lo sed  Loop Theory o f  Motor L ea rn ing ,"  
J o u r n a l  o f  Motor B e h a v io r , 3 (19 71 ) ,  111-150.

* l l b i d .
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The m ajo r f e a t u r e  o f  Adams' th e o ry  i s  t h a t  i t  p ro v id e s  

a  means f o r  th e  s u b j e c t  to  d e te rm in e ,  in  the  ab sen ce  o f  

knowledge o f  r e s u l t s ,  h i s  swing e r r o r s .  T his i s  c a l l e d  

s u b j e c t iv e  r e in f o r c e m e n t ,  and i t  s e rv e s  a s  a means f o r  m ain

t a i n i n g  p e rfo rm an ce , o r  to  c o n t in u e  to  l e a m  w i th o u t  

knowledge o f  r e s u l t s  in f o r m a t io n .  S u b je c t iv e  r e in fo r c e m e n t  

i s  t o t a l l y  dependen t on th e  l e a r n e r  e s t a b l i s h i n g  th e  c o r r e c t

memory t r a c e  and u t i l i z i n g  k i n e s t h e t i c  feedback  in fo rm a t io n
92u n t i l  t h e  c o r r e c t  movement p a t t e r n  i s  i n t e r n a l i z e d .

T h e o r e t i c a l l y ,  th e  s u b j e c t  u se s  th e  p e r c e p tu a l  t r a c e  and

feedback  d u r in g  th e  movement p a t t e r n  to  guide th e  l im bs to
93th e  c o r r e c t  p o s i t i o n s .

Schm idt d i s a g r e e s  w i th  th e  c lo s e d  loop th e o ry  o f  m otor 

l e a r n i n g .  I n s t e a d  o f  b e in g  b ased  on a r e f e r e n c e  o f  c o r r e c t 

n e s s ,  he b a s e s  m otor memory and l e a r n in g  on a preprogrammed 

ap p ro ach . In  h i s  schema th e o ry  o f  m otor l e a r n in g  he s t a t e s  

t h a t  when an in d iv i d u a l  makes a movement he s t o r e s  fo u r  

th in g s  : (1) th e  i n i t i a l  c o n d i t i o n s ;  (2) th e  re s p o n se

s p e c i f i c a t i o n s  f o r  th e  m otor program ; (3) th e  se n so ry  

conseq uences ;  and (4) th e  outcome o f  t h a t  movement. He says  

t h a t  t h e r e  a re  two s t a t e s  o f  memory: a r e c a l l  memory t h a t

i s  r e s p o n s ib l e  f o r  th e  p ro d u c t io n  o f  movement and a 

r e c o g n i t i o n  memory t h a t  i s  r e s p o n s ib l e  f o r  re sp o n se

S ^ i b i d . ,  pp . 111-150.

9 3 lb id .
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94e v a l u a t i o n .  For r a p i d  b a l l i s t i c  movements such as  th e

g o l f  sw ing, r e c a l l  memory i s  in v o lv e d  w i th  th e  m otor

p rogram s. These m otor program s a re  s t r u c t u r e d  in  advance to

c a r r y  o u t  th e  movements, w i th  m inim al invo lvem en t from

p e r i p h e r a l  fe e d b a c k . The b a s i c  p rem ise  i s  t h a t  w i th

p r a c t i c e  p e o p le  deve lop  r u l e s  c a l l e d  schema ab ou t t h e i r  own

m otor b e h a v io r  w hich a r e  th en  s t o r e d  in  t h e i r  m otor 
95memory. T h is  th e o ry  says  we l e a m  s k i l l s  by l e a r n in g  

r u l e s  a b o u t  th e  f u n c t io n in g  o f  o u r  b o d ie s .  With e x p e r ie n c e ,  

we come to  form  a  r e l a t i o n s h i p  be tw een  how our m usc les  a r e  

a c t i v a t e d ,  w hat th e y  a c t u a l l y  do, and how th o se  a c t io n s  f e e l .  

He s a y s ,  when th e  s u b j e c t  i s  p r e s e n t e d  w i th  th e  c o r r e c t  

movement, he  s t o r e s  th e  s e n so ry  consequences  a lo n g  w i th  th e  

d e s i r e d  outcom e, and th e  r e c o g n i t i o n  schema b e g in s  to  be 

d eve loped  o r  preprogramm ed f o r  f u t u r e  r e s p o n s e s .

R e g a rd le s s  o f  w ha t th e o r y  i s  u se d  to  e x p la in  the  

l e a r n i n g  o f  th e  g o l f  sw ing, i t  i s  a p p a re n t  t h a t  feedback  i s  

an i n t e g r a l  p a r t  o f  t h e  l e a r n in g  p r o c e s s .  Feedback and 

knowledge o f  r e s u l t s  in fo r m a t io n  in fo rm  th e  s tu d e n t  abou t 

th e  p r o f i c i e n c y  o f  t h e  movement e i t h e r  d u r in g  o r  a f t e r  th e  

r e s p o n s e .

9 4 Schm idt, Motor C o n tro l  and L e a r n in g , pp . 593-594

* 5 ib id .  

* G ib id .
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I f  th e  feedback  ic  i n i t i a t e d  by th e  i n s t r u c t o r ' s

comments c o n c e rn in g  th e  p r o f i c i e n c y  o f  th e  movement, i t  i s

c a l l e d  augmented e x t e r n a l  fe e d b a c k . T h is  type  o f  feedback

i s  commonly u se d  in  g iv in g  th e  s tu d e n t  e r r o r  c o r r e c t i o n

b a se d  on knowledge o f  how th e  p e r fo rm e r  moved h i s  body.

Feedback r e c e iv e d  by th e  l e a r n e r  from  th e  l e a r n e r ' s  body,

d u r in g  o r  a f t e r  th e  p e rfo rm an c e ,  i s  commonly c a l l e d

k i n e s t h e t i c  o r  i n t r i n s i c  fee d b ac k . T h is  ty p e  o f  feedback

would in c lu d e  how th e  movement f e l t ,  sounded, o r  look ed  and

i s  d ependen t on th e  s t u d e n t ' s  c l e a r  c o n cep t  o f  a s t a n d a r d

r e f e r e n c e  o f  c o r r e c t n e s s  o f  how th e  movement sh ou ld  be 
97pe rfo rm ed .

I n  o r d e r  f o r  l e a r n i n g  to  o c c u r  and th e  v a r io u s  feedback

mechanisms to  work, th e  l e a r n e r  must have a c l e a r - c u t  goal
98o f  w hat he i s  t r y in g  to  acco m p lish .  I f  th e  l e a r n e r ' s

u l t i m a t e  g o a l  i s  to  l e a m  a c o r r e c t  g o l f  sw ing, th en  he w i l l

improve more i f  he r e c e i v e s  feedb ack  in fo rm a t io n  a b o u t  th e
99r e l a t i o n s h i p  o f  h i s  pe rfo rm ance  to  h i s  g o a l .

The i n s t r u c t o r ' s  p r im ary  goal i n  p r e s e n t i n g  knowledge 

o f  r e s u l t s  and knowledge o f  pe rfo rm ance  to  th e  l e a r n e r  i s  

to  e v e n t u a l l y  make th e  l e a r n e r  in d e p e n d e n t  enough so he w i l l

97 Oxendine, p .  57.

^®Hoth, p .  70. 
go

Oxendine, p . 57.
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come to  depend o n ly  on h i s  i n t r i n s i c  feed b ack  system . This 

would a l lo w  th e  p e rfo rm er  to  make s e l f - c o r r e c t i o n s  in  th e  

absence  o f  e x t e r n a l  feedback  in fo rm a t io n .

A lthough a l l  sen so ry  modes a re  im p o r ta n t  as  a  b a s i s  o f  

feedback  in fo rm a t io n  when l e a r n in g  a m otor s k i l l ,  e x p e r t s  

seem to  a g re e  t h a t  one p a r t i c u l a r  sen so ry  mode sh o u ld  be 

e m p h a s i z e d . T h e r e f o r e ,  th e  ty p e  o f  s e n so ry  mode t h a t  i s  

em phasized and th e  c o rre sp o n d in g  feedback  system  t h a t  i s  

used  i s  dependen t upon th e  p a r t i c u l a r  s k i l l  b e in g  le a r n e d .

L i t e r a t u r e  on S p e c i f i c i t y  o f  T r a in in g  and 
th e  Use o f  O verload  T echniques in  

L ea rn in g  a Motor S k i l l

A th l e t e s  have always t r a i n e d  f o r  a v a r i e t y  o f  s p o r t s  

and games. G olf i s  no d i f f e r e n t .  The whole p u rpose  o f  a 

t r a i n i n g  program  i s  to  improve the  perfo rm ance  and s k i l l  

l e v e l  o f  th e  p a r t i c i p a n t .  This i s  why i t  i s  im p o r ta n t  to  

d i f f e r e n t i a t e  betw een two ty p es  o f  t r a i n i n g :  (1) t r a i n i n g

to  improve c e r t a i n  p h y s ic a l  q u a l i t i e s  o f  the  body such as 

s t r e n g t h ,  power, en d u rance , f l e x i b i l i t y  and a g i l i t y  and (2) 

s k i l l  t r a i n i n g  o r  m otor t r a i n i n g .  I t  i s  th e  l a t t e r  type  o f  

t r a i n i n g  in  which th e  w r i t e r  i s  i n t e r e s t e d .

1 0 °M ag ill ,  p .  70,

lO^Ibid.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



71

R e g a rd le s s  o f  w he ther  th e  t r a i n i n g  program  i s  t r y in g

to  develop  a b e t t e r  p h y s ic a l  s t r u c t u r e  o r  t o  develop  a

s k i l l ,  th e  q u a l i t i e s  o f  s t r e n g t h  and speed  seem to  be o f

prim e im po rtance  to  th e  t r a i n e e .  I t  has been  found, f o r

e x a n p le ,  t h a t  p r o g r e s s iv e  r e s i s t a n c e  e x e r c i s e s  w i l l  in c r e a s e
102the  s t r e n g t h  and speed  o f  t h e  movement p a t t e r n .

L angford  a t te m p te d  to  p rove  t h i s  by p u t t i n g  a group o f

g o l f e r s  th ro u g h  a t r a i n i n g  program . He found t h a t  s t r e n g th

t r a i n i n g ,  u s in g  p r o g r e s s iv e  r e s i s t a n c e  e x e r c i s e s  w i th  f r e e

w e ig h ts  and b a r b e l l s ,  i n c r e a s e d  th e  d i s t a n c e  o f  th e  g o l f

d r i v e .  H is  s tu d y  a l s o  i n d i c a t e d  t h a t  th e r e  i s  no ev id en ce

to  p rove  t h a t  s t r e n g t h  t r a i n i n g  d u r in g  th e  se a so n  had any

k in d  o f  d e t r im e n ta l  e f f e c t  on th e  acc u ra c y  o f  g o l f  s h o t s .

He con c lu d ed  t h a t  g o l f e r s  who la c k  s u f f i c i e n t  d i s t a n c e  w i th
103t h e i r  d r iv e  sh o u ld  engage i n  s t r e n g t h  t r a i n i n g .

Wenzel found s i m i l a r  r e s u l t s  w i th  h ig h ly  s k i l l e d  

g o l f e r s .  He t e s t e d  te n  h ig h ly  s k i l l e d  g o l f e r s  on th e  g o l f

1 0 9 E. F. Chui, " E f f e c t s  o f  I s o m e tr ic  and Dynamic W eighttlT ra in in g  E x e r c is e s  Upon S t r e n g th  and Speed o f  Movement,' 
R esearch  Q u a r t e r l y . 35 (1 9 6 4 ) ,  264-257; D. H. C la rk e  and
F . M. H enry , "N eurom uscular S p e c i f i c i t y  and In c re a s e d  Speed 
from S t r e n g th  D evelopm ent,"  R esearch  Q u a r t e r l y , 32 (1 961), 
315-325; G. B. D in tim an , " E f f e c t s  o f  V arious  T ra in in g  
Programs on Running S peed ,"  R esearch  Q u a r t e r l y , 35 (1964), 
456-463; L. E. Sm ith, " I n f lu e n c e  o f  S t r e n g th  T ra in in g  on 
P re -T en sed  and Free  Arm S peed ,"  R esearch  Q u a r te r ly ,  35 
(1964), 554-561 .

^^^E. E. L an fo rd , J r . ,  "The E f f e c t  o f  S t r e n g th  T ra in in g  
on D is ta n c e  and A ccuracy in  G o l f , "  D is s .  Brigham Young U niv .,  
1976.
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d r iv e  f o r  d i s t a n c e  and c h ip p in g  a c c u ra c y .  He p u t  th e s e  te n  

g o l f e r s  th ro u g h  an e ig h t-w e e k  program  o f  i s o t o n i c  and 

i s o m e t r i c  e x e r c i s e s .  He u sed  n in e  i s o t o n i c  and fo u r  

i s o m e t r i c  e x e r c i s e s .  Workouts w ere sc h ed u le d  f o r  tw ice  a 

week f o r  e i g h t  w eeks. H is p o s t t e s t  r e s u l t s  showed t h a t  th e  

g o l f e r s  im proved t h e i r  g o l f  d r iv e  f o r  d i s t a n c e  and t h e i r  

c h ip p in g  a b i l i t y .  He a t t r i b u t e d  th e  improvement to  an 

in c r e a s e  i n  s t r e n g t h  and improved p h y s i c a l  c o n d i t io n  o f  th e  

g o l f e r s .

A ccord ing  to  D eV ries , t h e  g a in  i n  speed  h as  a l s o  been  

shown to  r e s u l t  from  b o th  s t r e n g t h  t r a i n i n g  t h a t  u sed  th e  

same movement a s  was t e s t e d  o r  from  s t r e n g t h  t r a i n i n g  t h a t  

m ere ly  im proved th e  s t r e n g t h  o f  t h e  in v o lv e d  m usc les  b u t  

av o id ed  t r a i n i n g  i n  th e  same movement.

But s e v e r a l  p e o p le  th in k  t h a t  s t r e n g t h  sh o u ld  be 

in c r e a s e d  a t  t h a t  p a r t i c u l a r  p o i n t  where maximum sp eed  i s  

u t i l i z e d  t o  t h e  g r e a t e s t  d e g r e e . P r o g r e s s i v e  r e s i s t a n c e

^^^Dick W enzel, "W eight T r a in in g  and I t s  E f f e c t  on th e  
G olf D r iv e ,"  T h e s is  Univ. o f  N o rth  D akota, 1967.

^ ^ ^ H e rb e r t  A. D eV ries , P h y s io lo g y  o f  E x e rc is e  f o r  
P h y s ic a l  E d u c a tio n  and A t h l e t i c s  (Dubuque, Iowa: Wm. C.
Brown Co. ,  P u b l i s h e r s ,  1966), p .  355.

^^^M arion R. B ro e r ,  E f f i c i e n c y  o f  Human Movement 
( P h i l a d e lp h i a :  W. E. Saunders Co . ,  1968); John W. Bunn,
S c i e n t i f i c  P r i n c i p l e s  o f  Coaching (New York: P r e n t i c e - H a l l ,
I n c . ,  1962); Theodore H e t t i n g e r ,  P h y s io lo g y  o f  S t r e n g th  
( S p r i n g f i l e d ,  1 1 1 . :  C h a r le s  C. Thomas P u b l i s h e r s ,  1961);
P h i l l i p  J .  Rasche and Roger K. B urke , Kin e s io lo g y  and 
A p p lied  Anatomy ( P h i l a d e lp h i a :  Lea and F eb igerT  1967).
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e x e r c i s e s ,  w e ig h t  t r a i n i n g  and N a u t i lu s  program s a re  a l l  

u s e f u l  in  d e v e lo p in g  s t r e n g t h ,  b u t  p a r t i c i p a n t s  o f t e n  have 

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

c o o rd in a te d  and rh y th m ic  m otor p a t t e r n  when p e rfo rm in g  a 

complex s k i l l  such a s  g o l f .  For exam ple, a  linem an f o r  th e  

Los A ngeles Rams i s  o b v io u s ly  s t r o n g e r  th a n  Bob T osk i,  th e  

w e l l  known g o l f  i n s t r u c t o r .  A lthough T osk i w eighs o n ly  one 

hun d red  t h i r t y - f i v e  pounds, he i s  a b le  to  d r iv e  th e  b a l l  

w e l l  o v e r  two hundred  f i f t y  y a rd s ,  w h i le  th e  linem an f o r  th e  

Los A ngeles Rams p ro b a b ly  can n o t h i t  i t  one hundred  y a rd s .  

T h is  would i n d i c a t e  t h a t  th e  s t r e n g t h  T osk i does have i s  

b e in g  a p p l i e d  c o r r e c t l y .  T h is  would i n d i c a t e  t h a t  th e  

te c h n iq u e  o f  th e  movement in v o lv e d  when sw in g ing  a g o l f  c lu b  

i s  f a r  more im p o r ta n t  th a n  t h e  s h e e r  developm ent o f  

s t r e n g t h .  I f  the  improvement o f  s k i l l  and te c h n iq u e  i s  

c o n s id e re d  more im p o r ta n t  th an  some o f  th e  more obv ious 

p h y s i c a l  f a c t o r s  in  l e a r n i n g  th e  g o l f  sw ing, th en  i t  would 

seem l o g i c a l  to  em phasize  th e s e  s k i l l s  when t r a i n i n g .  

A ccord ing  to  P r a t t  and Je n n iso n :

The g o l f  swing i s  a c o n d i t io n e d  a u to m a t ic  r e s p o n s e .  
C o o rd in a t io n  i s  th e  com bina tion  o f  a number o f  m usc les  
w ork ing  t o g e t h e r  i n  a  smooth p a t t e r n .  The developm ent 
o f  c o o r d in a t io n  depends upon th e  r e p e t i t i o n  o f  t h i s  
p r e c i s e l y  p e rfo rm ed  p a t t e r n .  As th e  a c t i v i t y  i s  
v i s u a l i z e d  and r e p e a t e d  many t im e s ,  a  h a b i t  pathway i s  
formed and th e  a c t i v i t y  can be p e rfo rm ed  w i th  l e s s  and 
l e s s  c o n sc io u s  aw are n ess .  Success  i n  shotm aking
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i s  f i r s t  and fo rem o st  a com bination  o f  s e n so ry  
p e r c e p t io n  and m uscle m e m o r y .107

B ergeron  p o in te d  o u t  t h a t ,  i f  a p e rfo rm e r  w ants to

improve h i s  s k i l l  th ro u g h  r e s i s t a n c e  t r a i n i n g ,  s t r e n g th  and

speed g a in s  seem to  o ccu r  a t  s p e c i f i c  p o in t s  i n  th e  range  o f
108movement o f  th e  body segm ents. Based on t h e s e  f i n d in g s ,

i t  would seem l o g i c a l  to  use  p r o g r e s s iv e  r e s i s t a n c e  t r a i n i n g

as th e  p e r fo rm e r  goes th ro u g h  th e  e n t i r e  range  o f  m otion o f

th e  m otor s k i l l  b e in g  le a r n e d .

S t e r l i n g ' s  s tu d y  i n d i c a t e d  t h a t  s t r e n g th  g a in s  would be

p r e s e n t  th ro u g h o u t  th e  e n t i r e  range  o f  m otion when u s in g

i s o t o n i c  t r a i n i n g ,  b u t  would be g r e a t e s t  where th e  most
109r e s i s t a n c e  was a p p l i e d .  Armstrong i n v e s t i g a t e d  th e  

s p e c i f i c i t y  o f  s t r e n g t h  t r a i n i n g  and i t s  e f f e c t  on th e  l e f t  

arm. He conc lu ded  t h a t  improvement in  pe rfo rm ance  i s  b ased  

on th e  s p e c i f i c i t y  ( to  the  perform ance  s k i l l )  o f  th e  

t r a i n i n g  p r o g r a m . S i m i l a r l y ,  Gardner s t a t e d  t h a t  he

W ill ia m  A. P r a t t  and K e i th  Je n n iso n ,  Ye a r  Around 
C o n d i t io n in g  f o r  P a r t-T im e  G o lfe rs  (New York: Athenuem-- 
S .M .I .  P u b l i s h e r s ,  I n c . ,  1977), p .  32.

^ ^ ^ P h i l l i p  B ergeron , "The E f f e c t s  o f  S t a t i c  S t re n g th  
T r a in in g  a t  V arious  P o s i t i o n s  and Dynamic S t r e n g th  
T ra in in g  Through a F u l l  Range o f  Motion on S t r e n g th ,  Speed 
o f  Movement, and Pow er,"  D iss .  L o u is ia n a  S t a t e  U n iv . ,  1963.

109 Duane Ray S t e r l i n g ,  " I s o m e t r i c  S t r e n g th  P o s i t i o n  
S p e c i f i c i t y  R e s u l t in g  from I s o m e tr ic  and I s o t o n i c  T ra in in g  
a s  a D e te rm in an t i n  P e rfo rm a n ce ,"  D iss .  L o u is ia n a  S ta te  
U n iv . ,  1969.

^ ^^ C h arle s  R ich a rd  Arm strong, "Forearm  F le x io n  S t r e n g th  
and E rg o m e tr ic  Perform ance  Follow ing  T ra in in g  a t  S p e c i f i e d  
A n g le s ,"  T h e s is  San Diego U n iv . ,  1965.
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found s t r e n g t h  i n c r e a s e s  a re  q u i t e  s p e c i f i c  to  th e  an g le  a t
111which th e  limb i s  e x e r c i s e d .  A l l  o f  th e s e  s tu d i e s  

su g g e s t  t h a t  th e  t r a i n i n g  e f f e c t s  a re  s p e c i f i c  to  the  

m uscles b e in g  e x e r c i s e d  and th e  t r a i n i n g  program  b e in g  

u t i l i z e d .

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

e f f e c t s  o f  t r a i n i n g  a re  s p e c i f i c  to  th e  ty p e  o f  t r a i n i n g  
112b e in g  u sed .  A ccord ing  to  E d in g to n ,  t h e  s p e c i f i c i t y

p r i n c i p l e  sim ply  means t h a t  a  s p e c i f i c  e x e r c i s e  w i l l  e l i c i t

a  s p e c i f i c  re sp o n se  in  a s p e c i f i c  i n d i v i d u a l  a t  a s p e c i f i c  
113p o i n t  i n  t im e . Some exam ples o f  t h i s  p r i n c i p l e  in c lu d e  :

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

perfo rm ance  i n  s t r e n g t h ,  he sh o u ld  engage in  s t r e n g th -  

p ro d u c in g  e x e r c i s e s ;  i f  a  p e r fo rm e r  i s  t r y i n g  to  in c r e a s e  

h i s  f l e x i b i l i t y ,  he  sh o u ld  engage in  f l e x i b i l i t y  e x e r c i s e s ;  

i f  a p e rfo rm e r  i s  t r y i n g  to  i n c r e a s e  h i s  en du rance , he 

sh ou ld  engage in  endu rance  e x e r c i s e s ;  and, i f  a p e rfo rm er  i s  

t r y i n g  to  improve h i s  a g i l i t y  and c o o rd in a t io n ,  he  sh ou ld

111G era ld  W. G ardner, " S p e c i f i c i t y  o f  S t r e n g th  Changes 
o f  the  E x e rc is e d  and N o n -E x erc ised  Limb F o llow ing  I s o m e tr ic  
T r a in in g ,"  R esearch  Q u a r t e r l y , 34 (March 1963), 98-101.

112Wayne D. Van Huss, Roy K. Niemeyer, H e rb e r t  W.
O lson, and John A. F r i e d r i c h ,  P h y s ic a l  A c t i v i t y  in  Modem 
L iv in g  (Englewood C l i f f s ,  N . J . ;  P r e n t i c e - H a l l ,  I n c . ,  1969), 
p .  467

113 D. W. E d ing ton  and V. R. E d g e r to n ,  The B io logy  o f  
P h y s ic a l  A c t iv i t y  (B oston : Houghton M i f f l i n  Co. ,  1 9 /6 ) ,  p .
8 .
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engage i n  c o o r d in a t io n  and a g i l i t y - p r o d u c i n g  e x e r c i s e s .  

S i m i l a r ly ,  i f  an i n d iv i d u a l  i s  t r y i n g  to  improve h i s  s k i l l ,  

he sh o u ld  p r a c t i c e  t h a t  p a r t i c u l a r  s k i l l .  S p e c i f i c i t y  

e x p re s s e s  th e  p r i n c i p l e  t h a t  a p e rs o n  g e t s  t h a t  f o r  which he 

w orks. F o r th e  a t h l e t e  who w ish e s  to  improve a  s p e c i f i c  

s k i l l  o r  c a p a b i l i t y ,  th e  b e s t  method o f  t r a i n i n g  i s  to  

p r a c t i c e  f o r  t h a t  a c t i v i t y .

A ccord ing  to  W e l l s , s k i l l f u l  and e f f i c i e n t  p e rfo rm ance  

in  a p a r t i c u l a r  te c h n iq u e  can b e s t  be deve loped  th ro u g h  

p r a c t i c e  o f  t h a t  t e c h n i q u e . As much as  p o s s i b l e ,  

t r a i n i n g  e x e r c i s e s  sh o u ld  d u p l i c a t e  th e  e x a c t  c o n d i t i o n s  

under which th e  a c t i v i t y  w i l l  be pe rfo rm ed .

C la rk  and H e n ry 's  r e s e a r c h  p roved  t h a t  arm s t r e n g t h  and 

arm speed  co u ld  be  i n c r e a s e d  th ro u g h  th e  use  o f  p r o g r e s s iv e  

r e s i s t a n c e  e x e r c i s e s  t h a t  i m i t a t e d  th e  d e s i r e d  movement 

p a t t e r n . L o g a n  and McKinney had  s i m i l a r  recom m endations. 

They s a i d  t h a t ,  in  a d d i t i o n  to  a  g e n e ra l  p h y s ic a l  

developm ent program , th e  p e r fo rm e r  sh o u ld  u t i l i z e  s p e c i f i c  

r e s i s t i v e  e x e r c i s e s  t h a t  d u p l i c a t e  th e  e x a c t  ran g e  o f

^^^James A. P e te r s o n ,  C o n d i t io n in g  f o r  a Pu rpose  (West 
P o in t ,  N .Y .: L e i s u r e  P r e s s ,  1977), p . 13.

l^ ^ W e lls ,  p .  385.

l l * I b i d .

^^^ C la rk  and Henry, pp . 315-325.
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m otion u se d  by th e  a t h l e t e  when he i s  p e rfo rm in g  h i s  

a c t i v i t y .

The aim o f  t r a i n i n g  f o r  a t h l e t i c  c o m p e t i t io n  i s  to

b r in g  a b o u t  th o s e  a d a p ta t i o n s  t h a t  a l lo w  th e  body to  improve
119i t s  a b i l i t y  t o  p e r fo rm  a s p e c i f i c  t a s k .  But, i n  o rd e r  

f o r  a t r a i n i n g  p rogram  to  be e f f e c t i v e ,  some t r a i n i n g  

p r i n c i p l e s  m ust be  fo l lo w e d .  F i r s t ,  o v e r lo a d  i s  m andatory 

fo r  im proved p e rfo rm a n c e .  T h is  im p l ie s  t h a t ,  to  ach iev e  a  

t r a i n i n g  e f f e c t ,  i t  i s  n e c e s s a ry  to  e x e r c i s e  a t  an i n t e n s i t y  

l e v e l  g r e a t e r  th a n  o n e ' s  a l r e a d y  e x i s t i n g  c a p a c i ty .

Second, th e  r a t e  o f  improvement i s  d i r e c t l y  r e l a t e d  to  th e  

i n t e n s i t y  o f  t r a i n i n g .  T h ird ,  th e  e f f e c t s  o f  t r a i n i n g  a re  

s p e c i f i c  to  th e  type  o f  t r a i n i n g  u se d .  F o u r th ,  r e p e t i t i o n  

i s  e s s e n t i a l  f o r  m u scu la r  e f f i c i e n c y  and c o o r d in a t io n .

F i f t h ,  th e  r e s p o n se  to  t r a i n i n g  i s  i n d iv i d u a l  and u n iq u e . 

And, s i x t h ,  m o t iv a t io n  i s  e s s e n t i a l  f o r  e f f e c t i v e  

t r a i n i n g .

I t  i s  r e a s o n a b le  to  a sk  w h e th e r  th e  s p e c i f i c i t y  o f  

t r a i n i n g  p r i n c i p l e  i s  r e l e v a n t  f o r  m otor s k i l l s  l e a r n in g  

s i t u a t i o n s .  Two t h e o r i e s  p r e s e n t l y  e x i s t  t h a t  a t te m p t  to  

answer t h i s  q u e s t i o n .  The f i r s t  th e o ry  i s  b a sed  on H e n ry 's

A. Logan and  W. C. McKinney, K in e s io lo g y  
(Dubuque, Iowa: Wm. C. Brown and C o .,  1970), p . o 2 .

119E d in g to n  and E d g e r to n ,  p .  270.

IZOibid.
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s p e c i f i c i t y  h y p o th e s is  t h a t  s e e s  m otor s k i l l s  a s  b e in g  q u i t e

s p e c i f i c ,  b e a r in g  o n ly  s u p e r f i c i a l  resem blance  to  each  
121o t h e r .  He im p l ie d  t h a t  chang ing  th e  motor t a s k  on ly  

s l i g h t l y  p ro d u ces  an e n t i r e l y  new m otor ta s k  f o r  which a new 

m otor program  must be l e a r n e d .  A ccord ing  to  him, i t  does 

n o t  m a t t e r  i f  a  m otor s k i l l  i s  l e a r n e d  under r e s t e d  o r  

f a t i g u e d  c o n d i t io n s  a s  lo n g  as  th e  n a tu r e  o f  th e  motor 

p a t t e r n  b e in g  l e a r n e d  rem ains  b a s i c a l l y  th e  same. Thus, 

a c c o rd in g  to  him, p r a c t i c i n g  a m otor s k i l l  u t i l i z i n g  o v e r 

lo a d  te c h n iq u e s  would be an a c c e p ta b le  way o f  l e a r n in g  a 

g iv e n  s k i l l .

The second  th e o ry  t h a t  t r i e s  to  e x p la in  i f  th e  

s p e c i f i c i t y  o f  t r a i n i n g  p r i n c i p l e  i s  r e l e v a n t  f o r  m otor

s k i l l s  l e a r n i n g  s i t u a t i o n s  i s  c a l l e d  th e  " o p t im a l  c o n d i t io n s  
122v ie w ."  A ccord ing  to  t h i s  th e o ry ,  p r a c t i c e  under r e s t e d  

c o n d i t io n s  w i l l  alw ays p ro v id e  more e f f i c i e n t  l e a r n in g  o f  

th e  s k i l l  th a n  p r a c t i c e  u n d e r  f a t i g u e d  c o n d i t i o n s .  T h is  

th e o r y  s t a t e s  t h a t  l e a r n i n g  a m otor s k i l l  u t i l i z i n g  o v e r lo a d  

te c h n iq u e s  would n o t  be an e f f i c i e n t  way to  l e a m  th e  s k i l l  

b ecau se  o f  th e  i n h i b i t i n g  in f lu e n c e  o f  f a t i g u e .  B a r n e t t ,

121F. M. Henry, " S p e c i f i c i t y  v s .  G e n e r a l i t y  in  L e a rn in g  
Motor S k i l l s , "  P ro c ee d in g s  o f  th e  C o lle g e  P h y s ic a l  
E d u c a t io n  A s s o c i a t i o n . W ashington. P . C . T  1958.

122Mary L. B a r n e t t ,  Diane Ross, R ich a rd  A. Schm idt, and 
B e t t e  Todd, "Motor S k i l l s  L e a rn in g  and the  S p e c i f i c i t y  o f  
T r a in in g  P r i n c i p l e , "  R esea rch  Q u a r t e r l y , 44 (December 1973), 
441.
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Ross, Schmidt and T od d 's  f in d in g s  su p p o r te d  t h i s  " o p t im a l  

c o n d i t io n s "  th e o ry  and p o in te d  o u t  t h a t  p r a c t i c e  under  non

f a t i g u e d  c o n d i t io n s  p roduced  more e f f e c t i v e  l e a r n in g  th an
12 “Î

p r a c t i c e  under f a t i g u e d  c o n d i t i o n s .

In  s p i t e  o f  th e  c o n tro v e r s y  over  th e  s p e c i f i c i t y  o f  

t r a i n i n g  p r i n c i p l e  and i t s  r e le v a n c y  f o r  motor s k i l l  

l e a r n in g  s i t u a t i o n s ,  t h e r e  have been numerous s t u d i e s  

u t i l i z i n g  o v e r lo a d  te c h n iq u e s  when l e a r n in g  a m otor s k i l l .  

Most o f  th e s e  s t u d i e s  a r e  i n t e r e s t e d  in  th e  e f f e c t s  o f  

u t i l i z i n g  o v e r lo a d  te c h n iq u e s  on acc u ra c y  and v e l o c i t y .

Most o f  th e  r e s e a r c h  i s  v e ry  in c o n c lu s iv e  as  to  th e  e f f e c t s  

o f  a w e ig h ted  o b j e c t  o r  implement on th e  developm ent o f  a 

m otor p a t t e r n ,  and f u r t h e r  r e s e a r c h  shou ld  be i n i t i a t e d  t h a t  

would c l e a r  up any i n c o n s i s t e n c i e s .

R egard ing  t h i s .  Van Huss e t  a l .  found t h a t  s u b j e c t s  who 

warmed up w i th  a w e ig h te d  b a s e b a l l  s i g n i f i c a n t l y  improved 

t h e i r  v e l o c i t y  o f  th row in g  r e g u l a r  b a s e b a l l s  im m ed ia te ly  

fo l lo w in g  th e  " o v e r lo a d "  warm-up w i th  an e le v e n  ounce b a s e 

b a l l .  B u t, a t  t h e  same t im e , he  r e p o r t e d  no improvement in  

th row ing  a cc u ra c y  under th e  same c o n d i t i o n s .  However, as  

the  speed o f  th e  throw was in c r e a s e d ,  th e  s u b j e c t s '  p a t t e r n s  

o f  th row ing  were s i g n i f i c a n t l y  changed.

I Z ^ i b i d . ,  p .  440.

D. Van Huss, L. A lb r e c h t ,  R. N elson , and R.
Hagerman, " E f f e c t  o f  O verload  Warmup on th e  V e lo c i ty  and 
Accuracy o f  T hrow ing ,"  R esearch  Q u a r te r ly ,  33 (1 9 6 2 ) ,  
472-475.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



80

A s tu d y  by Rowlands was d es ig n ed  w i th  th e  purpose  o f

i n v e s t i g a t i n g  th e  e f f e c t s  o f  p r o g r e s s iv e  r e s i s t a n c e

e x e r c i s e s  upon th e  th row ing  speed  and s t r e n g th  o f  b a s e b a l l

p l a y e r s .  H is e x p e r im e n ta l  group p a r t i c i p a t e d  in  a w e ig h t

program  d e s ig n e d  to  i n c r e a s e  s t r e n g t h  a t  c r i t i c a l  p o in t s  in

th e  ran g e  o f  m otion . He concluded  t h a t  th e  s e r i e s  o f

e x e r c i s e s  t h a t  were u se d  in  h i s  s tu d y  r e s u l t e d  in
125s i g n i f i c a n t  g a in s  i n  th row ing  power.

S inks  i n v e s t i g a t e d  the  l o n g i t u d i n a l  e f f e c t s  o f  

p r o g r e s s iv e  o v e r lo a d  on speed  and a cc u ra c y  in  b a s e b a l l  

p i t c h i n g .  In  h i s  s tu d y ,  an e x p e r im e n ta l  group o f  seven 

p i t c h e r s  th rew  a w e ig h te d  b a s e b a l l  f o r  tw enty  m inu tes  on 

Monday, Wednesday and F r id a y  f o r  s i x  weeks. The c o n t r o l  

group t r a i n e d  on th e  same sc h ed u le  w i th  a r e g u l a t i o n  b a l l .  

S inks co n c lu d ed  t h a t  p r a c t i c e  w i th  a w e ig h te d  b a l l  p roduced  

a s i g n i f i c a n t  speed  in c r e a s e  b u t  a s i g n i f i c a n t  d e c re a se  i n  

a c c u ra c y .

Creek t e s t e d  s e v e n ty - f o u r  s o f t b a l l  p l a y e r s  on th e  

e f f e c t s  o f  warming up w i th  a w e ig h te d  b a l l .  He found t h a t  

th e  s u b j e c t s  who warmed up w i th  th e  w e ig h te d  b a l l  had 

a d v e rse  e f f e c t s  on t h e i r  a c c u ra c y .  B ut, w i th  r e p e a te d

Donald J .  Rowlands, "The E f f e c t s  o f  Weight T r a in in g  
E x e r c is e s  Upon th e  Throwing Power and S t r e n g th  o f  C o lleg e  
B a s e b a l l  P l a y e r s , "  D is s .  Univ. o f  W iscons in , 1962.

^^^M ichael Gordon S in k s ,  " L o n g i tu d in a l  E f f e c t s  o f  
P r o g r e s s iv e  O verload  on Speed and A ccuracy in  B a se b a l l  
P i t c h i n g , "  T h e s is  M ichigan S t a t e  U n iv . ,  1962.
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t e s t s ,  t h i s  e f f e c t  a p p e a re d  to  d im in is h .  T h is  l e d  him to

th e  c o n c lu s io n  t h a t  in e x p e r ie n c e  in  th row ing  a w e ig h te d

s o f t b a l l  m igh t be  r e l a t e d  to  th e  i n i t i a l  a d v e rse  e f f e c t s  in  
127a c c u ra c y .

W h ite ly  and Smith i n v e s t i g a t e d  th e  e f f e c t s  o f  

i s o m e t r i c ,  i s o t o n i c ,  dynamic o v e r lo a d ,  and f r e e  arm e x e r c i s e  

on th e  speed  and s t r e n g t h  o f  a  l a t e r a l  arm movement. The 

i s o m e t r i c - i s o t o n i c  group engaged in  w e igh t t r a i n i n g .  The 

dynamic o v e r lo a d  group t r a i n e d  on a  s p e c i a l l y  d e s ig n ed  

d e v ic e  t h a t  d u p l i c a t e d  th e  t e s t  movement, w h i le  th e  f r e e  

swing group u sed  no w e ig h ts  o r  d e v ic e s  w h ile  i m i t a t i n g  th e  

t e s t  movement. F o l lo w in g  t r a i n i n g ,  t h e r e  were s i g n i f i c a n t  

speed  in c r e a s e s  i n  b o th  th e  i s o m e t r i c - i s o t o n i c  and dynamic 

o v e r lo a d  g ro u p s .  S i g n i f i c a n t  s t r e n g t h  g a in s  were a l s o  found 

i n  th e s e  g ro u p s .  But no g a in s  were found in  e i t h e r  th e  f r e e  

arm swing o r  th e  c o n t r o l  g ro u p s .  They concluded  t h a t ,  

r e g a r d l e s s  o f  th e  ty p e  o f  s t r e n g th e n in g  e x e r c i s e s  u se d ,  

i n c r e a s i n g  th e  s t r e n g t h  o f  th e  m u sc les  in v o lv e d  in  a

s p e c i f i c  movement makes i t  p o s s i b l e  f o r  an i n d i v i d u a l  to
128e x e c u te  a f a s t e r  lim b movement.

17 7Ronald Eugene C reek , "The E f f e c t s  o f  O verload  
Warm-up on th e  A ccuracy  o f  Throwing a Twelve In ch  S o f t b a l l , "  
T h es is  E a s te r n  I l l i n o i s  U n iv . ,  1964.

128 James D. W h ite ly  and Leon Sm ith , " I n f lu e n c e  o f  Three 
D i f f e r e n t  T r a in in g  Program s on S t r e n g th  and Speed o f  
Movement," R esea rch  Q u a r t e r l y , 37 (March 1966), 132-142 .
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P o l lu c k  f e l t  t h a t  r e s i s t a n c e  t r a i n i n g ,  i f  

i n d i v i d u a l i z e d  to  match a p a r t i c u l a r  s k i l l ,  can b r i n g  abo u t 

an in c r e a s e  i n  speed  th ro u g h  an in c r e a s e  in  s t r e n g t h .  He 

th o u g h t  t h a t ,  in  o r d e r  to  a c h ie v e  s i g n i f i c a n t  g a in s  in  

th ro w in g  a b i l i t y ,  i t  i s  c r i t i c a l  to  d e s ig n  a  program  t h a t  

would s t r e n g th e n  th e s e  p a r t i c u l a r  m uscle g roups t h a t  would 

be u se d  in  th e  th row ing  m otion . As may be seen  from th e  

l i t e r a t u r e  on s p e c i f i c i t y ,  i t  i s  n o t  o n ly  n e c e s s a ry  to  

s t r e n g th e n  p a r t i c u l a r  muscle g ro u p s ,  b u t  c r i t i c a l l y  

im p o r ta n t  to  add s t r e n g t h  a t  a  p a r t i c u l a r  p o i n t  in  th e  range  

o f  m otion  so t h a t  th e  r e s u l t a n t  in c r e a s e  in  speed  o f  move

ment w i l l  a c t u a l l y  i n c r e a s e  th e  e f f i c i e n c y  o f  th e  p a r t i c u l a r  

s k i l l .  As a r e s u l t  o f  th e s e  i d e a s ,  he i n v e s t i g a t e d  th e  

e f f e c t s  o f  t r a i n i n g  w i th  an e le v e n  ounce b a s e b a l l  on 

th ro w in g  v e l o c i t y .  The r e s u l t s  showed t h a t  th e  e x p e r im e n ta l  

group showed s i g n i f i c a n t l y  more improvement th a n  th e  c o n t r o l  

group i n  th row ing  v e l o c i t y  a f t e r  a  seven  week t r a i n i n g

s e s s i o n . 129

Some s t u d i e s  have shown t h a t  th e  use  o f  o v e r lo a d  

te c h n iq u e s  have had  l i t t l e  o r  no in f lu e n c e  on th row ing  

v e l o c i t y  and a ccu racy  o f  th e  b a s e b a l l .  For exam ple. Minor 

i n v e s t i g a t e d  th e  e f f e c t  o f  two k in d s  o f  o v e r lo a d  

e x e r c i s e s  on th e  th ro w in g  power o f  h ig h  sc h o o l  b a s e b a l l

Douglas Jan  P o l lu c k ,  "The E f f e c t s  o f  T r a in in g  w i th  a 
W eighted B a s e b a l l  on Throwing V e l o c i t y , "  T h e s is  C a l i f o r n i a  
S t a t e  Univ. a t  N o r th r id g e ,  1975.
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p l a y e r s .  Over a fo u r  week p e r io d ,  s u b je c t s  t r a i n e d  w i th  a 

two and o n e - h a l f  pound b a s e b a l l .  The second k in d  o f  o v e r 

lo a d  e x e r c i s e  t h a t  was u sed  in v o lv e d  th e  t r a i n i n g  w i th  fo u r  

and e i g h t  pound dum bbells s im u la t in g  th e  th row ing  m otion .

He found t h a t  t r a i n i n g  w i th  dum bbells had a  g r e a t e r  e f f e c t  

upon s t r e n g th  th an  d id  t r a i n i n g  w i th  th e  w e ig h ted  b a l l .  He

concluded  t h a t  i t  was d i f f i c u l t  to  b u i ld  up s t r e n g th  and
130th row ing  power w i th  a s i n g l e  e x e r c i s e .

Egstrom  conducted  a  s tu d y  u t i l i z i n g  f i f t y - s i x  c o l le g e

s tu d e n ts  to  d e te rm in e  i f  t h e r e  were d i f f e r e n c e s  in  th e

d eg rees  to  which a ccu racy  in  th row ing  w i th  th e  n o n - p r e f e r r e d

hand was d eveloped  when p r a c t i c e d  w i th  p r o j e c t i l e s  o f

v a ry in g  w e ig h ts .  The r e s u l t s  showed t h a t  p r a c t i c e  w i th  th e

l i g h t  b a l l  was as  e f f e c t i v e  as p r a c t i c e  w i th  th e  h e a v ie r

b a l l  in  d e v e lo p in g  s k i l l  to  throw  a heavy b a l l .  P r a c t i c e

w i th  a h e a v ie r  b a l l  d id  n o t  d em ons tra te  any c o rre sp o n d in g
131e f f e c t s  upon a c c u ra c y .

Brose and Hanson t e s t e d  tw en ty -one  male freshmen b a s e 

b a l l  p l a y e r s  a t  th e  U n iv e r s i ty  o f  M aryland. They were 

d iv id e d  i n t o  t h r e e  groups o f  e q u a l  s i z e .  Two groups 

supplem ented  a b a s e b a l l  th ro w ing  program  by s p e c i f i c

Donald Lemont M inor, "The E f f e c t s  o f  Weight T ra in in g  
on Throwing Power o f  High School B a se b a l l  P l a y e r s , "  T h es is  
Univ. o f  W isconsin  a t  Madison, 1958.

l^^G len  Egstrom , "A ccuracy o f  Throwing S k i l l  
In v o lv in g  P r o j e c t i l e s  o f  V ary ing  W eig h ts ,"  R esearch  
Q u a r t e r l y , 31 (O ctober 1960), 420-425.
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o v e r lo a d  t r a i n i n g .  One group threw  w e ig h te d  b a s e b a l l s  w h ile

th e  o t h e r  u sed  a p u l l e y  d e v ic e  to  r e s i s t  th e  m echanics o f

th ro w in g . A f t e r  s i x  weeks, b o th  groups e x p e r ie n c e d

s i g n i f i c a n t  i n c r e a s e s  i n  th row ing  v e l o c i t y  as a r e s u l t  o f

t r a i n i n g ,  b u t  th e r e  was no s i g n i f i c a n t  change i n  a c c u ra c y .

However, no s i g n i f i c a n t  d i f f e r e n c e  was found among th e
132t r a i n i n g  groups and th e  c o n t r o l  g roup.

E l i a s  a l s o  u sed  w e ig h te d  b a s e b a l l s  in  h i s  s tu d y .

Twelve freshm en p i t c h e r s  were used  as h i s  s u b j e c t s .  S ix  o f

th e  s u b je c t s  were used  in  th e  c o n t r o l  group and th rew

r e g u l a t i o n  b a s e b a l l s  t h r e e  tim es a  week. The s i x  s u b j e c t s

i n  th e  e x p e r im e n ta l  group th rew  seven  ounce b a l l s  th e  f i r s t

two weeks and e le v e n  ounce b a l l s  th e  l a s t  two weeks. The

s u b j e c t s  were t e s t e d  f o r  th row ing  v e l o c i t y  b o th  b e fo re  and

a f t e r  th e  t r a i n i n g  p e r io d .  No s i g n i f i c a n t  d i f f e r e n c e  was

found betw een e i t h e r  g roup . N e i th e r  group was found
133e f f e c t i v e  in  im prov ing  th row in g  v e l o c i t y .

S traub  u se d  f o r t y - e i g h t  boys r a n g in g  from f o u r t e e n  to  

n in e t e e n  y e a r s  o ld  t o  t r a i n  f o r  s i x  weeks th row ing  

r e g u l a t i o n  b a s e b a l l s  o r  b a s e b a l l s  o f  p r o g r e s s i v e l y  

in c r e a s in g  w e ig h t .  A no ther group o f  s i x t y  boys were

Donald E. Brose and Dale L. Hanson, " E f f e c t s  o f  
O verload  T r a in in g  on V e lo c i ty  and A ccuracy in  T hrow ing ,"  
R esearch  Q a u r t e r l y , 38 (December 1967), 528-533.

^^^John E l i a s ,  "The E f f e c t  o f  O verload  T r a in in g  on 
Speed in  B a s e b a l l  P i t c h i n g , "  T h e s is  S p r i n g f i e l d  C o l le g e ,  
1964.
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c l a s s i f i e d  as e i t h e r  f a s t  o r  slow  th row ers  and t e s t e d  to  

d e te rm in e  th e  e f f e c t  o f  warming up w i th  r e g u l a t i o n  o r  

w e ig h te d  b a l l s .  B a l l  speed  was m easured a s  w e l l  a s  accuracy . 

He found t h a t  th e  warm-up had  no s i g n i f i c a n t  e f f e c t  on th e  

speed  o r  a cc u ra c y  o f  e i t h e r  h ig h  o r  low v e l o c i t y  th ro w e rs .

He co nc luded  t h a t  o v e r lo a d  t r a i n i n g  had no e f f e c t  on e i t h e r  

g roup . C o n tro l  s u b j e c t s ,  who t r a i n e d  w i th  r e g u l a t i o n  b a l l s  

and had e q u a l  speed  and a c c u ra c y  em phasis , th rew  as  f a s t  and 

as a c c u r a t e l y  a s  s u b j e c t s  who t r a i n e d  w i th  p r o g r e s s iv e  o v e r 

lo a d  and speed  and a c c u ra c y  e m p h a s is . He a l s o  co nc lu ded  t h a t  

u s in g  a w e ig h ted  b a l l  p rodu ced  no immediate o r  lo n g - ra n g e  

improvement in  th ro w in g  speed  o r  a c c u ra c y .

B i r c h y 's  s tu d y  i n d i c a t e d  t h a t  t r a i n i n g  w i th  w e ig h te d  

b a s e b a l l s  p roduced  no s i g n i f i c a n t  in c r e a s e  i n  v e l o c i t y  

m easu re s .  He a l s o  found t h a t  th e  group t h a t  t r a i n e d  w i th  

th e  r e g u l a t i o n  b a s e b a l l  was f a r  more a c c u ra te  i n  th ro w in g
a b i l i t y . 135

Brown i n v e s t i g a t e d  th e  e f f e c t s  o f  th r e e  i n t e n s i t y  

l e v e l s  o f  warm-up on r e a c t i o n  tim e and speed  o f  movement in  

the  b a s e b a l l  sw ing. He co n c lu d ed  t h a t  no d i f f e r e n c e  e x i s t e d

W ill ia m  F. S t r a u b ,  "The E f f e c t  o f  O verload  T r a in in g  
P ro ced u re s  Upon th e  V e lo c i ty  and A ccuracy o f  th e  Overarm 
Throw," D is s .  Univ. o f  W isco n s in ,  1966.

13^Thomas L. B irc h y ,  "The E f f e c t  o f  S p e c i f i c  O verlo ad  
T r a in in g  on Task, A ccuracy  by  th e  H igh ly  S k i l l e d , "  T h e s is  
Univ. o f  M aryland, 1968.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



86

betw een th e  u se  o f  r e g u l a r  warm-up te c h n iq u e s  and o v e r lo a d
136warm-up te c h n iq u e s  a s  th e y  r e l a t e d  to  movement t im e .

O verload  te c h n iq u e s  have been u sed  i n  o t h e r  a c t i v i t i e s  

as  w e l l .  B e l l  d e s ig n e d  a s e r i e s  o f  e x e r c i s e s  to  improve th e  

speed  o f  th e  t e n n i s  s e rv e  p r i o r  to  th e  p l a y in g  se a so n .  The 

program  c o n s i s t e d  p r i m a r i l y  o f  s im u la t in g  a t e n n i s  s t r o k e  

u s in g  a f i v e  pound dum bbell and sw inging  a  t e n n i s  r a c k e t  

w i th  a  w e ig h te d  r a c k e t  c o v e r .  He found t h a t  b o th  e x e r c i s e s  

c r e a t e d  s i g n i f i c a n t  g a in s  in  s t r e n g th  in  th e  sh o u ld e r  and 

fo rea rm  m u sc le s .  Through f i lm s ,  however, he  d e te rm in ed  t h a t  

s i g n i f i c a n t  g a in s  i n  th e  speed  o f  th e  se rv e  d id  n o t

o c c u r . 137

L in d eb u rg  and H e w it t  conducted  an ex p erim en t to  

d e te rm in e  w h e th e r  p r a c t i c e  w i th  a b a s k e t b a l l  t h a t  was 

s l i g h t l y  l a r g e r  and h e a v i e r  th an  r e g u l a t i o n  s i z e  would a id  

o r  h in d e r  o n e 's  pe rfo rm ance  w i th  a r e g u l a t i o n  b a s k e t b a l l .  

They con c lu d ed  t h a t  th e  u se  o f  a l a r g e r  and h e a v ie r  b a s k e t 

b a l l  r e s u l t e d  i n  no d i f f e r e n c e s  in  th e  s h o o t in g  and 

d r i b b l i n g  t e s t s ,  and th e r e  was a s l i g h t  n e g a t iv e  e f f e c t  on 

p a s s in g  s k i l l s . ^3®

P au l Timothy Brown, " E f f e c t s  o f  Three I n t e n s i t y  
L ev e ls  o f  Warm Ups on R e a c t io n  Time and Speed o f  Movement i n  
th e  B a s e b a l l  Sw ing,"  D is s .  In d ia n a  U n iv . ,  1971.

Dudley S. B e l l ,  "A Proposed  P re -S e aso n  T enn is  
P rog ram ,"  T h e s is  S p r i n g f i e l d  C o l le g e ,  1962.

^3®f . a . L in d eb u rg  and J .  E. H e w it t ,  " E f f e c t  d î '  an 
O v e rs iz e d  B a s k e tb a l l  on S h o o tin g  A b i l i t y  and B a l l  H a n d l in g ,"  
R esearch  Q u a r t e r l y , 36 (19 65), 164-167.
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K in se r  and K ennison found d i f f e r e n t  r e s u l t s  than  th o se  

L in deburg  and H e w it t  r e c o rd e d .  K in se r  i n v e s t i g a t e d  th e  

e f f e c t  o f  p r a c t i c i n g  w i th  v a r i e d  w e ig h ts  o f  b a s k e t b a l l s  on 

f r e e  throw  s k i l l s .  In  h i s  s tu d y ,  f i f t y - n i n e  male c o l le g e  

s tu d e n ts  were d iv id e d  i n t o  f o u r  m atched g roups. The th r e e  

e x p e r im e n ta l  groups p r a c t i c e d  f r e e  throw  sh o o t in g  w i th  the  

n o n - p r e f e r r e d  hand f o r  f o u r  weeks u s in g  a one pound b a s k e t 

b a l l ,  a r e g u l a t i o n  b a s k e t b a l l ,  and a two and e i g h t - t e n t h s

pound b a l l .  He found t h a t  th e  group u s in g  th e  l i g h t e s t  b a l l
139deve lop ed  s i g n i f i c a n t l y  g r e a t e r  a c c u ra c y .

In  b a s k e t b a l l  sh o o t in g  a c c u ra c y ,  Kennison found t h a t  

tw e n ty - f iv e  s u b j e c t s  who p r a c t i c e d  w i th  a heavy b a s k e t b a l l  

f a i l e d  to  improve t h e i r  sh o o t in g  a b i l i t y ,  w h i le  th e  tw en ty -  

f i v e  s u b j e c t s  who used  norm al b a s k e t b a l l  d id  improve t h e i r  

s h o o t in g  a b i l i t i e s . He co n c lu ded  t h a t  th e  s t r e n g th  o f  th e  

m uscle g roups in v o lv e d  i s  n o t  a s i g n i f i c a n t  f a c t o r  in  

d e v e lo p in g  a c c u ra c y  in  a  m otor s k i l l  when the  s k i l l  i s  

pe rfo rm ed  w i th in  norm al d i s t a n c e s  and when u s in g  o b je c t s  

t h a t  an a v e rag e  p e r fo rm e r  can h a n d le .

Hopek s tu d i e d  th e  e f f e c t  o f  o v e r lo a d  on th e  acc u ra c y  o f  

th ro w in g  th e  f o o t b a l l .  D uring each  o f  t h e  t h i r t e e n  p e r i o d s .

J a y  K in s e r ,  "The E f f e c t  o f  P r a c t i c i n g  w i th  V a r ie d  
W eights o f  B a s k e tb a l l s  on Free-Throw  S k i l l s , "  T h es is  
Sou thw est M iss o u r i  S t a t e  C o l le g e ,  1966.

James Edward K ennison , "The E f f e c t s  o f  Four T r a in in g  
Programs on th e  A c q u i s i t i o n  o f  Speed and Accuracy in  Motor 
P e r fo rm a n c e ,"  D is s .  L o u is ia n a  S t a t e  U n iv . ,  1966.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



88

s u b je c t s  th rew  th e  f o o t b a l l  f i f t e e n  tim es  a t  a moving t a r g e t  

te n  and f i f t e e n  y a rd s  away. The r e s u l t s  showed t h a t  th e  

e x p e r im e n ta l  group improved more in  a ccu racy  th a n  d id  th e  

c o n t r o l  g roup , b u t  s t a t i s t i c a l l y  th 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  i n  e i t h e r  g r o u p 's  improvement o f  a c c u ra c y .

Bass t e s t e d  f i f t e e n  women s tu d e n ts  in  a sy n c h ro n ize d  

swimming c l a s s . The e x p e r im e n ta l  group added w e ig h ts  to  

t h e i r  a n k le s  and w r i s t s .  C o r r e l a t i o n s  r e v e a le d  t h a t  th e r e  

were no a p p a re n t  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  

betw een the  g a in s  o f  th e  e x p e r im e n ta l  and c o n t r o l  g roups.

Kober t e s t e d  s i x t e e n  h ig h  scho o l hockey p l a y e r s  m atched 

on th e  b a s i s  o f  i c e  s k a t in g  sp eed . They were random ly 

a s s ig n e d  to  an e x p e r im e n ta l  o r  c o n t r o l  g roup . The e x p e r i 

m en ta l group p r a c t i c e d  w i th  a n k le  w e ig h ts  on. He found no 

s i g n i f i c a n t  d i f f e r e n c e s  betw een th e  groups when t e s t i n g  f o r  

speed  and e n d u ra n c e .

L ukes ' s tu d y  i n v e s t i g a t e d  th e  e f f e c t s  t h a t  a w e ig h ted  

shoe had on jumping p e rfo rm ance , a g i l i t y ,  ru n n in g  speed , and 

endurance  o f  c o l l e g e  b a s k e t b a l l  p l a y e r s .  He found t h a t  th e  

group u s in g  th e  w e ig h te d  shoe had s i g n i f i c a n t l y  g r e a t e r

^^^R ichard  Hopek, " E f f e c t  o f  O verload  on A ccuracy o f  
Throwing th e  F o o t b a l l , "  T h e s is  E a s te r n  I l l i n o i s  U n iv . ,  1967.

^^^B everly  S. B ass , "The E f f e c t  o f  P r o g r e s s iv e  O verload  
T ra in in g  on th e  Development o f  S c u l l i n g  in  Synchron ized  
Swimming," T h e s is  F l o r i d a  S t a te  U n iv . ,  1970.

^^^W illiam  M. Kober, "The E f f e c t  o f  T ra in in g  w i th  Ankle 
W eights on Ice  S k a t in g  Speed and E n d u ran ce ,"  T h e s is  
S p r i n g f i e l d  C o l le g e ,  1972.
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g a in s  in  th e  v e r t i c a l  jump, a g i l i t y  t e s t  and endurance  t e s t s
144than  th e  c o n t r o l  g roup.

Behuniak found s i m i l a r  r e s u l t s  when t e s t i n g  th e  e f f e c t s  

o f  o v e r lo a d  te c h n iq u e s  on th e  v e r t i c a l  jump. He found t h a t  

from zero  to  f i f t e e n  p e r c e n t  o v e r lo a d  p roduced  s i g n i f i c a n t  

improvement i n  t h i r t y  c o n s e c u t iv e  maximal v e r t i c a l  jumps.

O ther r e s e a r c h e r s  found j u s t  th e  o p p o s i te  r e s u l t s .  

G allon  i n v e s t i g a t e d  th e  u se  o f  w e ig h te d  shoes in  b a s k e t b a l l  

c o n d i t io n in g .  He found t h a t  th e  p l a y e r s  who p r a c t i c e d  

w i th o u t  the  w e ig h te d  shoes a c t u a l l y  improved more on speed  

run  t e s t s  th an  th e  e x p e r im e n ta l  g r o u p . A  s i m i l a r  f i n d in g  

was r e p o r t e d  by Winningham on h i s  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  t r a i n i n g  w i th  a n k le  w e ig h ts .

Stockholm  and N elson r e p o r t e d  th e  imm ediate e f f e c t s  o f  

a w e ig h ted  v e s t  upon v e r t i c a l  jum ping a b i l i t y .  The s u b j e c t s  

perfo rm ed  v e r t i c a l  jumps w i th  th e  w e ig h ted  v e s t  fo l lo w ed  by 

jumps w i th o u t  th e  w e ig h ts .  They found no improvement i n  th e

Wayne Lukes, "The E f f e c t  o f  a W eighted T ra in in g  Shoe 
on th e  Jumping P erfo rm ance , A g i l i t y ,  Running Speed, and 
Endurance o f  C o llege  B a s k e tb a l l  P l a y e r s , "  T h e s is ,  Univ. o f  
W isconsin , 1960.

^^^Gregory J .  B ehuniak , "The E f f e c t  o f  O verload  
V e r t i c a l  Jump T ra in in g  Upon Perform ance o f  T h i r t y  V e r t i c a l  
Jum ps," T h e s is  Univ. o f  M aryland, 1966.

^^^A. J .  G a llo n , "Use o f  W eighted Shoes in  B a s k e tb a l l  
C o n d i t io n in g ,"  p a p e r  p r e s e n te d  to  C .A .H .P .E .R . S ou thern  
D i s t r i c t  M eeting , S an ta  B a rb a ra ,  C a l i f . ,  O c tober 27, 1962.

^^^S. N. Winningham, " E f f e c t  o f  T r a in in g  w i th  Ankle 
W eights on Running S k i l l , "  D is s .  Univ. o f  S ou the rn  
C a l i f o r n i a ,  1966.
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v e r t i c a l  jump p e rfo rm ance  a f t e r  th e  o v e r lo a d  te c h n iq u e  was 

u s e d . 1^8

In  Chambers' s tu d y ,  f i f t e e n  boys wore a n k le  w e ig h ts

d u r in g  an e i g h t  week b a s k e t b a l l  u n i t  in v o lv in g  c a l i s t h e n i c s ,

r u n n in g ,  b a s k e t b a l l  fu n d a m e n ta ls ,  and o f f e n s iv e  and

d e f e n s iv e  p a t t e r n s .  At th e  same t im e , th e  c o n t r o l  group

p r a c t i c e d  w i th o u t  a n k le  w e i g h t s . He found t h a t  th e  p r a c t i c e

i t s e l f  i n c r e a s e d  a g i l i t y  b u t  th e  a n k le  w e ig h ts  made l i t t l e
149a p p a r e n t  d i f f e r e n c e .

Van Russ e t  a l  d e s c r ib e d  speed  o v e r lo a d  t r a i n i n g  a s  

th e  r a t e  o f  movement i n  a  power a c t i v i t y  w h ile  p r o g r e s s i v e l y  

i n c r e a s i n g  the  w e ig h t  b e in g  u sed  d u r in g  the  e x e c u t io n  o f  th e  

s p e c i f i c  r a p i d  body movement i n  w hich improvement i s  

d e s i r e d . S o m e  exam ples o f  t h i s  ty p e  o f  o v e r lo a d  would 

in c lu d e :  p r a c t i c i n g  h ig h  jum ping w i th  a  w e ig h t  on th e  back ;

ru n n in g  i n  w e ig h te d  sh o e s ;  and s h o t p u t t i n g  w i th  an o v e r 

w e ig h t  s h o t .  Van Russ s t a t e s  t h a t  th e  te c h n iq u e  o f  speed  

o v e r lo a d  u s u a l l y  w i l l  n o t  deve lop  maximum s t r e n g t h  s in c e  

maximum lo a d s  a re  n o t  b e in g  u se d  b u t ,  s in c e  th e  em phasis i s  

on b o th  speed  and s t r e n g t h ,  power i s  d e v e l o p e d . R e  f e e l s

A. J .  S tockholm  and R. N e lso n , "The Immediate A f t e r -  
E f f e c t s  o f  I n c r e a s e d  R e s i s t a n c e  Upon P h y s ic a l  P e rfo rm a n ce ,"  
R esea rch  Q u a r t e r l y . 36 (196 5 ) ,  337-341 .

^^^Ted A. Chambers, "The E f f e c t  o f  W earing Ankle 
W eights Upon Running A g i l i t y  o f  J u n i o r  High B oys,"
T h e s is  Univ. o f  Iowa, 1966.

^^^Van R uss , N iem eyer, O lson , and  F r i e d r i c k ,  p . 44.

ISlibid.
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t h a t ,  to  improve a s k i l l ,  a t r a i n i n g  program  sh o u ld  be s e t

up to  s p e c i f i c a l l y  o v e r lo a d  f o r  t h e  d e s i r e d  r e s u l t s .  And,

in  o r d e r  to  a c h ie v e  maximum e f f i c i e n c y  in  l e a r n in g  a s k i l l ,
152th e  p r i n c i p l e  o f  r e p e t i t i o n  must be  fo l lo w e d .  A ccord ing  

to  him, i f  s k i l l  i s  th e  d e s i r e d  outcome, th en  th e  s u b je c t  

sh o u ld  s p e c i f i c a l l y  t r a i n  f o r  t h i s  s k i l l .  Rate o f  im prove

ment i s  d i r e c t l y  r e l a t e d  to  th e  i n t e n s i t y  and freq u e n cy  o f  

t r a i n i n g .

L e e 's  s tu d y  n i c e l y  summarizes th e  r e l a t i o n s h i p  betw een 

o v e r lo a d  t r a i n i n g  te c h n iq u e s  and m otor a b i l i t y  m easu res .  He 

says  t h a t  a l l  o f  th e  t r a i n i n g  program s t h a t  he used  improved 

m u scu la r  s t r e n g t h  b u t  p roduced  mixed r e s u l t s  w i th  motor 

a b i l i t y  m easu re s .  S t r e n g th  improvement in  s p e c i f i c  m uscle 

g roups can improve m otor a b i l i t y  pe rfo rm ance  in  a c t i v i t i e s  

r e q u i r i n g  th e  u se  o f  th o se  m uscle g ro u p s .  F u r th e rm o re ,  i f  

t h e  a c t i v i t y  r e q u i r e s  a f a s t  movement, th en  t r a i n i n g  m ust be 

pe rfo rm ed  a t  a f a s t  r a t e . ^ ^ ^

A lthough  he  d id  n o t  have any r e s e a r c h  f in d in g s  to  

c o n firm  h i s  i d e a s ,  B e r th o ly  was one o f  t h e  f i r s t  p e o p le  to  

a p p ly  th e  s p e c i f i c i t y  p r i n c i p l e  to  g o l f  swing improvement.

I S ^ ib id .  

I S ^ ib id .

^^^Kang-Pyung L ee, "The Comparison o f  th e  E f f e c t i v e n e s s  
o f  M uscular S t r e n g th  and Power Development Through T r a in in g  
Programs w i th  th e  E x te r n a l  Moment Force  P u l le y  System and 
th e  P re -W eigh t T r a in in g  Method Using Slow and F a s t  Speeds o f  
T r a i n i n g , " D is s .  Univ. o f  Toledo , 1978.
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In  th e  e a r l y  1 9 7 0 's ,  s e v e r a l  thousand  peop le  were u s in g  h i s  

method to  c o n d i t io n  and t r a i n  f o r  a b e t t e r  g o l f  sw ing. He 

developed  an i s o m e t r ic  e x e r c i s e  program  t h a t  used  a s e r i e s  

o f  seven  i s o m e t r ic  e x e r c i s e s .  A w eigh ted  swing p ip e  and a 

w e igh ted  c lub  were u se d .  Each o f  h i s  seven i s o m e t r ic  

p o s i t i o n s  r e p r e s e n te d  what he c a l l e d  th e  key p o s i t i o n s  in  

th e  g o l f  swing. He w anted p a r t i c i p a n t s  in  h i s  program  to 

h o ld  each  p o s i t i o n  f o r  t e n  seco n d s . In  h i s  method o f  

te a c h in g  and t r a i n i n g  f o r  th e  g o l f  swing, no a t t e m p t  was 

made to  convey th e  p r i n c i p l e s  o f  th e  swing w i th  th e  spoken 

word. He c a l l e d  h i s  program  a c o n d i t io n in g  program  t h a t  

would a u to m a t i c a l l y  develop  the  c o r r e c t  p o s i t i o n s  o f  th e  

g o l f  swing w h ile  a t  th e  same tim e s t r e n g th e n  th e  g o l f  

m u sc les .  A lso , he  d id  n o t  use  a b a l l  in  h i s  c o n d i t io n in g  

program . He th e o r i z e d  t h a t ,  i f  a  g o l f e r  would p u t  h i s  body 

in  th e s e  seven  d i f f e r e n t  i s o m e t r i c  p o s i t i o n s  and h o ld  each  

o f  th e s e  f o r  te n  seco n d s , th e  s t u d e n t ' s  k i n e s t h e t i c  sense  

and m uscle  memory would a l lo w  th e  s tu d e n t  to  a u to m a t i c a l ly  

i n g r a i n  th e  c o n d i t io n e d  re sp o n se  o f  th e  g o l f  sw ing. He s a i d  

t h a t  sw ing ing  th e  g o l f  c lu b  was a k i n e s t h e t i c  e x p e r ie n c e  f o r  

which k i n e s t h e t i c  f a c t o r s  m ust be developed  th roug h  

c o n d i t io n in g .  He f e l t  t h a t  the  g o l f  swing must be 

c o n d i t io n e d  in  o rd e r  to  conquer m en ta l t e n s io n .  To him, 

m en ta l  t e n s io n  and f e a r  were caused  by th e  p re s e n c e  o f  th e  

b a l l .  The p re se n c e  o f  th e  b a l l  c r e a t e d  t h a t  i n s t i n c t i v e  

r e f l e x  a c t io n  which he  c a l l e d  the  " h i t  im p u ls e ."  Some
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p r o f e s s i o n a l s  have c a l l e d  t h i s  b e in g  " b a l l  bou nd ."  He

th e o r i z e d  t h a t  h i s  program would e r a d i c a t e  th e  f a u l t s  caused

by b e in g  " b a l l  bound" and h e lp  t r a i n  th e  g o l f  s tu d e n t  to

l e  a m  a b e t t e r  sw ing. He b e l i e v e d  t h a t ,  once th e  p r e c i s e

s e q u e n t i a l  movement i s  in c o r p o r a te d  i n to  th e  k i n e s t h e t i c

memory, i t  would c o n s t a n t ly  be r e i n f o r c e d  th rou gh

c o n d i t i o n in g .  He thou gh t t h a t  th e  h i t  im pulse  was

i n s t i n c t i v e  in  man, and man m ust t r a i n  h im s e l f  to  swing and

n o t  to  h i t .  He f e l t  t h a t  h i s  program  would: (1) r a i s e  th e

g o l f e r ' s  k i n e s t h e t i c  aw areness  l e v e l  f o r  th e  g o l f  swing and

(2) c r e a t e  an improved m uscu la r  s t r u c t u r e . He s t a t e d :

In  l o g i c a l  g o l f  swing developm ent, t h e  f i n e  swing
s t a r t s  as  a th o u g h t ,  becomes a s e n s a t io n  th ro u g h  p ro p e r
gu id an ce , and th e n ,  th ro u g h  p r e c i s e  r e p e t i t i o n  o f  an 
i n t e n s i f i e d  n a tu r e ,  becomes a c o n d i t io n e d  r e s p o n s e .15°

A ccord ing  to  him, th e  g r e a t e r  th e  i n t e n s i f i c a t i o n  th ro ugh

i s o t o n i c s ,  w e ig h te d  c lu b s  o r  swing t o o l s ,  th e  more the
157l e a r n i n g  p ro c e s s  i s  a c c e l e r a t e d .

Cochran and Stobbs d i s a g r e e d  w i th  B e r th o l y 's  i s o m e t r i c

method, t h e o r i z i n g :

C e r ta in ly  to  p r a c t i c e  a swing so slow t h a t  tim e 
movement i s  no lo n g e r  b a l l i s t i c  i s  a  w aste  o f  t im e , as  
the  m usc les  and ne rv ous  sy s tem  w i l l  have to  a c t  i n  
q u i t e  a d i f f e r e n t  way from th e  way they  a re  supposed 
to  a c t  in  a norm al s w i n g . 158

^^^Paul B e r th o ly ,  "How to  Become a Complete G o l f e r , "  
condensed han d o u t,  M elrose  P a rk ,  I l l i n o i s ,  1971.

I S ^ ib id .  

IŜ ibid.
^^^Cochran and S tobbs , p .  106.
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N o b le 's  e x p e r im e n ts  on th e  g o l f  swing a l s o  d isp ro v e d  

B e r t h o l y 's  id e a  o f  i s o m e t r i c  g o l f  swing t r a i n i n g .  In  h i s  

s tu d y ,  he  w anted  to  know to  w hat e x te n t  th e  g o l f  swing was a 

g u ided  movement o r  to  what e x t e n t  i t  was a b a l l i s t i c  move

ment i n  which c o n t in u o u s  c o n t r o l  canno t be e x e r c i s e d .  His 

r e s e a r c h  p o in te d  o u t  t h a t  th e  g o l f e r  c o u ld  c o n t r o l  th e  g o l f  

c lu b  on th e  backsw ing  b u t  he had l i t t l e  o r  no c o n t r o l  o f  th e  

g o l f  c lu b  on th e  downswing. H is f in d in g s  i n d i c a t e d  t h a t  th e

g o l f  swing i s  a b a l l i s t i c  movement and n o t  a  gu ided  
159movement. Thus, he  would d i s a g r e e  w i th  B e r t h o l y 's  id e a  

t h a t  i s o m e t r i c  swing p o s i t i o n s  c o u ld  improve a g o l f e r ' s  

swing t e c h n iq u e s .  He would n o t  a rgue  t h a t  t h e  i s o m e t r i c  

"sw ing p o s i t i o n i n g "  e x e r c i s e s  might in c r e a s e  th e  s t r e n g th  

and f l e x i b i l i t y  o f  th e  m usc les  d i r e c t l y  u sed  i n  th e  g o l f  

swing. A ccord ing  to  N oble , i f  th e  g o l f  swing i s  a b a l l i s t i c  

movement, i t  sh o u ld  be t a u g h t  b a l l i s t i c a l l y . He i n d i c a t e d  

t h a t  any o t h e r  t e a c h in g  o r  t r a i n i n g  method would n o t  

t r a n s f e r  i n t o  an e f f i c i e n t  sw ing ing  a c t i o n .

C r a t ty  and H u tto n  th o u g h t  t h a t  th e  use  o f  w e ig h te d  

c lu b s ,  b a t s ,  r a c k e t s ,  e t c .  to  t r a i n  and warm up w i th  gave th e

C. E. N oble , " S e l e c t i v e  L e a rn in g ,"  i n  E. A. 
B i lo d e a u , e d . .  A c q u i s i t i o n  o f  S k i l l  (New York: Academic
P r e s s ,  1965), p . 51.

1 6 ° Ib id .
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161p e rfo rm er  a k i n e s t h e t i c - f i g u r a l  a f t e r - e f f e c t .  For

exam ple, p r i o r  to  coming to  the  p l a t e  in  b a s e b a l l ,  th e  

b a t t e r  i s  f r e q u e n t ly  seen  sw inging  a heavy b a t ,  p u r p o r t e d ly  

to  g iv e  him a f e e l i n g  t h a t  th e  r e g u l a t i o n  b a t  i s  l i g h t e r  

than  norm al and, t h u s ,  may be swung f a s t e r  and h a r d e r .  A 

g o l f e r  warming up w i th  a w e ig h ted  h eadcover  o r  c lub  

e x p e r ie n c e s  s i m i l a r  f e e l i n g s .  A nother example would in c lu d e  

th e  s u b j e c t  p r e s s i n g  ou tw ard  on a  door frame w i th  th e  b acks  

o f  h i s  hands f o r  t e n  to  f i f t e e n  seco n d s . A f te r  th e  s u b j e c t  

t e r m in a te s  t h i s  p r e s s i n g  and t r i e s  to  r e l a x  h i s  arms a t  h i s  

s id e ,  he f i n d s  he  i s  u n ab le  to  do so  w i th o u t  h i s  arms 

a u to m a t i c a l ly  r i s i n g  o u t  from h i s  s i d e s .  These two exam ples 

i l l u s t r a t e  t h a t  o n e 's  se n se  o f  p o s i t i o n  and m uscle t e n s io n

i s  i n  ex trem e t r a n s i t i o n  and i s  in f lu e n c e d  by o v e r lo a d
162te c h n iq u e s  and th e  n a tu r e  o f  movement and p o s i t i o n .

The l i t e r a t u r e  on k i n e s t h e t i c  a f t e r - e f f e c t s  s u g g e s ts  

t h a t  th e y  a r e  r a t h e r  s h o r t - t e r m e d  and p ro b a b ly  do n o t  

in f lu e n c e  a c t u a l  pe rfo rm ance  o f  th e  s k i l l  to  any marked 

d e g re e .  At th e  same t im e , however, th e s e  k in d s  o f  t a s k s  do
1 £ O

i n f lu e n c e  how an i n d i v i d u a l  f e e l s  when he moves h i s  body.

B ry an t J .  C r a t ty  and R obert  S. H u tto n , E ^ e r i m e n t s  
in  Movement B ehav io r  and Motor L e a rn in g  ( P h i l a d e lp h ia :  Lea 
and F e b ig e r  P u b l i s h e r s ,  1969), pp . 105-106.

IGZibid. 
IG ^ ib id .
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But some r e s e a r c h e r s  p o s t u l a t e  t h a t  k i n e s t h e t i c - f i g u r a l  

a f t e r - e f f e c t s  m ight have lo n g e r  l a s t i n g  consequences. They 

b e l i e v e  t h a t  a n e u ro p h y s ic a l  p a t t e r n  i s  le a r n e d  q u ic k e r  and 

r e t a i n e d  lo n g e r  when a heavy implement i s  used  to  l e a m  a 

m otor s k i l l . A c c o r d i n g  to  them, more motor u n i t s  a re  

r e c r u i t e d  when u s in g  th e  heavy implement and, t h e r e f o r e ,  a 

g r e a t e r  t r a i n i n g  e f f e c t  w i l l  o c c u r .  The o v e r lo a d  p r i n c i p l e ,  

u se d  in  c o n ju n c t io n  w i th  t h i s ,  s t a t e s  t h a t ,  i f  m uscles a re  

f o r c e d  to  work a g a i n s t  a r e s i s t a n c e ,  th e n  muscle s t r e n g t h ,  

power, and speed  o f  movement sh o u ld  r e s u l t .  A lthough most 

s t u d i e s  would a g re e  t h a t  t h i s  type  o f  t r a i n i n g  would n o t  

p rodu ce  much s t r e n g t h ,  power, o r  speed  o f  movement, th e y  a re  

n o t  su re  what th e  lo n g - te rm  k i n e s t h e t i c  a f t e r - e f f e c t s  m ight 

be  on th e  a c t u a l  l e a r n in g  o f  th e  m otor s k i l l .

As one knows, f i g u r a i  a f t e r - e f f e c t s  a re  maximal 

im m ed ia te ly  a f t e r  th e  e x p e r ie n c e  w i th  th e  w e ig h ted  implement, 

and th ey  d im in ish  g r a d u a l ly .  A lthough some a f t e r - e f f e c t s  

may be o f  a lo n g  d u r a t io n ,  no one r e a l l y  knows how lo n g  the  

a f t e r - e f f e c t s  w i l l  l a s t  a f t e r  t r a i n i n g  has  c e a se d .

C oncern ing  t h i s ,  W ertheim er and L o v en th a l  found t h a t  

a f t e r - e f f e c t s  rem ained  a s  lo n g  as  s i x  months a f t e r

George H. Sage, I n t r o d u c t io n  to  Motor B ehav io r  
A N e u ro p sy c h o lo g ic a l  Approach (R eading . M ass.:  A ddison-
W esley P u b l i s h in g  C o., 1971), p .  124.

IG ^ Ib id .
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t r a i n i n g . O n l y  f u r t h e r  r e s e a r c h  on th e  e f f e c t s  o f  a

w e ig h te d  implement on th e  l e a r n in g  o f  a motor s k i l l  co u ld  

de te rm in e  th e  lo n g - te rm  a f t e r - e f f e c t s  o f  such a p ro c e d u re .

Sage s t a t e s  t h a t  m ost i n v e s t i g a t i o n s  su g g e s t  t h a t  

k i n e s t h e t i c  f i g u r a i  a f t e r - e f f e c t s  a re  n o t  accompanied by any 

m easu rab le  improvement in  perfo rm ance  i n  th e  s k i l l s  t h a t  

have been p r a c t i c e d  u s in g  th e  w e ig h te d  o b j e c t s .  He f e e l s  

t h a t  any a t te m p t  to  improve perfo rm ance  by u t i l i z i n g  o b j e c t s  

t h a t  a re  s l i g h t l y  h e a v i e r  th an  norm al w h i le  p r a c t i c i n g  th e  

movement p a t t e r n  in v o lv e d  in  t h a t  p a r t i c u l a r  a c t i v i t y  seems 

to  be h a r d ly  w orth  th e  time sp e n t  and th e  money p a id  f o r  th e  

w e ig h ted  o b j e c t .

Nelson and N o f s in g e r 's  s tu d y  a l s o  r e f u t e d  any p o s i t i v e

ev id en ce  t h a t  t r a i n i n g  w i th  w e ig h ted  o b j e c t s  improved f u t u r e

pe rfo rm ance . They m easured th e  speed  o f  elbow f l e x io n  j u s t

b e fo r e  and a f t e r  a p p ly in g  v a r io u s  w e ig h ts  to  th e  arm. They

found no s i g n i f i c a n t  d i f f e r e n c e  betw een th e  p r e - o v e r lo a d

speed  and th e  p o s t - o v e r lo a d  speed , a l th o u g h  th e  s u b je c t s
1 A A

s t a t e d  t h a t  th e y  had  a f e e l i n g  th e y  were f a s t e r .

M. W ertheim er and C. M. L o v e n th a l ,  "Perm anent 
S a t i a t i o n  Phenomena w i th  K i n e s t h e t i c  F ig u r a i  A f t e r - E f f e c t s , "  
J o u rn a l  o f  E x p e r im e n ta l  P sy ch o lo g y , 55 (1958), 255-257.

IG^Sage, p .  126.

C. N elson  and M. R. N o fs in g e r ,  " E f f e c t  o f  
O verload  on Speed o f  Elbow F le x io n  and th e  A s s o c ia te d  
A f t e r - E f f e c t s , "  R esearch  Q u a r t e r l y , 36 (19 63 ) ,  174-182.
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Oxendine m en tions  t h a t  some k i n e s t h e t i c  t r a i n i n g  a id s  

sh o u ld  be u sed  by th e  t e a c h e r  to  promote p ro p e r  m echanics in  

th e  movement b e in g  l e a r n e d .  A ccord ing  to  him, th e  use  o f  

w e ig h te d  g o l f  c lu b s ,  b a s e b a l l  b a t s  and t e n n i s  r a c k e t s  w i l l  

h e lp  th e  l e a r n e r  develop  th e  p ro p e r  fo l lo w - th ro u g h .  Such a 

w e ig h ted  b a t  o r  c lu b  w i l l  f o r c e  the  i n d iv i d u a l  to  fo l lo w -  

th rough  and p e rh a p s  e x p e r ie n c e  t h i s  s e n s a t io n  f o r  th e  f i r s t  

ti.ne.16®

S e v e ra l  n o te d  g o l f  p r o f e s s i o n a l s  have a d v o ca te d  th e  use  

o f  a w e ig h ted  g o l f  c lu b  f o r  one re a so n  o r  a n o th e r .  Ken 

V e n tu r i ,  w e l l  known g o l f  i n s t r u c t o r  and g o l f  a n a l y s t  f o r  a 

m ajo r t e l e v i s i o n  s t a t i o n ,  e n d o rse s  th e  use  o f  an o f f - s e a s o n  

t r a i n i n g  program  t h a t  u t i l i z e s  swing d r i l l s  and a w e ig h te d  

g o l f  c lu b  w i th o u t  th e  p re s e n c e  o f  th e  g o l f  b a l l . ^ ^ ^  He 

f e e l s  t h a t  t h i s  ty p e  o f  m otor t r a i n i n g  a l lo w s  th e  s tu d e n t  to  

b u i l d  up a c o n d i t io n e d  re s p o n se  and a u to m a t i c a l ly  improve 

th e  m echanics o f  th e  g o l f e r ' s  swing.

David Graham, th e  1981 U n ited  S t a t e s  Open Golf 

Champion, s u g g e s ts  sw ing ing  a w e ig h te d  c lub  s e v e r a l  t im es  a 

day in  o rd e r  t o  g e n e ra te  e x t r a  power and l e n g th  w i th  th e  

d r i v e r .  He f e e l s  t h a t  th e  w e ig h te d  c lu b  w i l l  h e lp  th e  

g o l f e r  c r e a t e  a w id e r  and lo n g e r  backsw ing  a rc  by im prov ing

^^^Oxendine, p .  297.

^^^M ichael Dixon, " S p r in g  T r a in in g  f o r  G o l f e r s , "  G olf 
Magazine Y earbook, 24 (1 9 8 2 ) , 30.

l ^ ^ I b i d .
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th e  g o l f e r ' s  f l e x i b i l i t y .  A ccord ing  to  him, th e  w e ig h ted

c lub  sh o u ld  h e lp  t h e  g o l f e r  t r a i n  h i s  s h o u ld e r s  to  make a

f u l l  u p p e r  body c o i l .  Graham a t t r i b u t e s  much o f  h i s  p r e s e n t

s u c c e s s  to  th e  l a s t  two y e a r s  o f  le n g th e n in g  h i s  swing
1 7 2w ork ing  w i th  a w e ig h te d  g o l f  c lu b .  Ja ck  N ic k la u s ,

l e a d in g  a l l - t i m e  money w in n e r  on th e  P.O.A. t o u r ,  s t a t e s

t h a t  a  good way to  lo o se n  y o u r  g o l f  m uscles i s  to  swing two

c lu b s  a t  o n ce . A w e ig h te d  wood h eadcov er  s e rv e s  th e  same

p u rp o se  a s  w e l l  a s  th e  two c lu b s .  He a l s o  a d v o c a te s
1 7 3sw ing ing  a w e ig h te d  c lub  d u r in g  th e  o f f - s e a s o n .

Gary W iren , th e  d i r e c t o r  o f  l e a r n in g  and r e s e a r c h  f o r  

th e  P.G.A. o f  A m erica, s t a t e s  t h a t  th e  g o l f e r  m igh t tak e  an 

o b j e c t  h e a v i e r  th a n  a  norm al g o l f  c lu b ,  such  as a w e ig h te d  

c lu b ,  a  b a r  from a b a r b e l l ,  a  r a k e ,  o r  a homemade w e ig h ted  

d e v ic e ,  and swing i t  l i k e  a g o l f  c l u b . He a l s o  a d v o ca te s  

do ing  a s e r i e s  o f  g o l f  d r i l l s  w i th  a tw en ty  to  tw e n ty - s ix  

ounce d r i v e r . I n  a d d i t i o n  to  t h i s ,  he f e e l s  th e  d a i l y

1 7 2 David Graham, "L earn  to  C o o rd in a te  Your Upper and 
Bottom H a lv e s ,"  G o lf  D i g e s t , 33 (F eb ru a ry  1982), 64.

^^^Jack  N ic k la u s ,  G olf  My Way (New York: Simon and
S c h u s te r ,  1975), p .  197.

^^^Gary W iren, G olf  (Englewood C l i f f s ,  New J e r s e y :  
P r e n t i c e - H a l l ,  I n c . ,  1971), pp . 90-91 .

^^^Gary W iren, "P u t  S p r in g  I n to  Your Game w i th  These 
W in te r  D r i l l s , "  G o lf  D i g e s t , 25 (December 1974), 32.
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u se  o f  a w e ig h te d  c lu b  w i l l  e x te n d  th e  g o l f e r ' s  swing

177 178Ben Crenshaw and Johnny M i l l e r ,  b o th  w e l l  known

P.G.A. p r o f e s s i o n a l s  on th e  P.G.A. t o u r ,  adv o ca te  th e  use  o f

a w e ig h te d  c lub  in  o r d e r  to  le n g th e n  th e  swing.

The e d i t o r s  o f  G o lf  Magazine su g g e s t  t h a t  a g o l f e r

sh o u ld  swing a heavy c lu b  in  o rd e r  to  s t r e t c h  and s t r e n g th e n

th e  g o l f  m u sc le s .  They f e e l  t h a t  sw inging  a heavy c lub

h e lp s  th e  g o l f e r  to  f i n d  h i s  optimum swing speed . They

su g g e s t  b u y in g  a w e ig h te d  h e ad c o v e r ,  a w e ig h ted  c lu b ,  o r  a
179w e ig h te d  swing doughnut.

Bob T o sk i and J im  F l i c k ,  b o th  w e l l  known g o l f  t e a c h e r s ,  

ad v o ca te  u s in g  a w e ig h te d  c lu b ,  a w e ig h te d  h e ad c o v e r ,  o r  a 

heavy doughnut. They f e e l  th e  e x t r a  w e ig h t  p rom otes m otion 

in  th e  g o l f e r ' s  arms and s t r e n g t h  i n  th e  fo rea rm s and hands. 

They f e e l  t h a t  th e  a c t u a l  m usc les  t h a t  a re  u sed  in  th e  g o l f  

swing w i l l  be deve loped  as  a r e s u l t  o f  heavy c lub  sw ing ing . 

They a d v o ca te  u s in g  a c lu b  t h a t  weighs betw een tw enty  and

^^^Gary W iren, " I s  Your Body Ready f o r  J a c k ' s  A dv ice?" , 
G o lf  D i g e s t , 32 (O c to b e r  1 981 ) ,  65.

^^^Ben Crenshaw. "Long v s .  S h o r t  Sw ing," G olf M agazine, 
24 (June  1982), 98.

Johnny M i l l e r ,  "Champ's C l i n i c , "  G olf M agazine, 24 
( J u ly  1982), 85.

^^^The E d i t o r s  o f  G olf M agazine , "Should  You Swing 
H ard?" , G o lf  M agazine , 24 (A ugust l 9 8 2 ) , 44.
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tw e n ty - f iv e  o u n c e s . By so do ing , th e  g o l f e r  i s  more
180i n c l i n e d  to  swing h i s  arms f i r s t  and n o t  h i s  body.

Dave Regan, a fo rm er to u r  p l a y e r ,  says he g e ts  h i s  

swing back i n to  shape a f t e r  a l a y o f f  by sw inging  a heavy 

c lu b .  He says t h i s  s t r e n g th e n s  h i s  hands and arms and 

m a in ta in s  h i s  muscle to n e .  F u rthe rm o re , he  b e l i e v e s  t h a t  

th e  id e a  o f  g o l f  i s  to  f e e l  where th e  c lu b h ead  i s  d u r in g  the  

sw ing. A w eigh ted  c lub  h e lp s  th e  g o l f e r  develop  t h i s

Dave Marr, a  P.G .A. p r o f e s s i o n a l  and t e l e v i s i o n  g o l f  

a n a l y s t ,  s t a t e s  t h a t  th e  averag e  g o l f e r  sh o u ld  c o n c e n t r a te  

on d e v e lo p in g  th e  m usc les  t h a t  w i l l  h e lp  him in  h i t t i n g  the  

b a l l  b e t t e r .  He sh o u ld  p a r t i c i p a t e  in  a r e g u l a r  program  o f  

e x e r c i s e  t h a t  in c lu d e s  th e  use  o f  sw inging a heavy p r a c t i c e  

c l u b .

Tom N ie p o r te  says he  keeps h i s  hands and fo rea rm s in  

shape by sw inging a tw enty  ounce d r i v e r  f i f t e e n  tim es a day. 

He f e e l s  t h i s  keeps o n e 's  swing grooved and s t r e n g th e n s  th e
h a n d s .^83

180 Bob T osk i and Jim  F l i c k ,  "How to  Become a Complete 
G o lfe r"  (Norwalk, C t . : G olf D ig e s t  T e n n is /G o lf  P u b l i s h e r s ,
I n c . ,  1978), p .  152.

181 Ja ck  Z a n g le r .  E x e r c is e s  f o r  B e t t e r  G olf (Camden, 
New J e r s e y :  Thomas N elson P u b l i s h e r s ,  1965), p .  135.

IG ^Ib id .
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T each ing  p r o f e s s i o n a l  and form er famous am ateur g o l f

champion Frank S t r a f a c i  says  he swings a s i x  pound d r i v e r

one hundred  t im es  e v e ry  n i g h t .  He b e l i e v e s  t h i s  i s  th e

most im p o r ta n t  e x e r c i s e  f o r  g o l f  because  i t  f o r c e s  a l l  body

movements d u r in g  th e  swing to  work as a u n i t .  I f  th e s e

movements a re  n o t  i n  u n iso n ,  i t  w i l l  im m ed ia te ly  become

a p p a re n t  w h i le  d o in g  t h i s  e x e r c i s e .

W i l l i e  T urnesa  say s  t h a t  one method o f  s t r e n g th e n in g

th e  hands and fo rea rm s  i s  g e t t i n g  a heavy c lu b  and sw ing ing

i t  ev e ry  day f o r  a few m in u te s .  The e x t r a  w e ig h t  w i l l  f o rc e
185th e  g o l f e r  to  tu r n  h i s  body when p r a c t i c i n g  th e  sw ing.

Cary M id d le c o f f  r e c e n t l y  s t a t e d  t h a t  a g o l f e r  can

improve h i s  f l e x i b i l i t y  by sw inging  a w e ig h te d  c lu b .  He

f e e l s  t h a t  a  g o l f e r  can add f i f t e e n  to  tw en ty  y a rd s  by
1 Rfisw inging  a w e ig h te d  c lu b  f i v e  o r  s i x  t im e s  a  week.

H arry  O r b i t z ,  a  n o te d  te a c h in g  p r o f e s s i o n a l ,  su g g e s ts

t h a t  g o l f e r s  who w ant to  in c r e a s e  t h e i r  p o t e n t i a l  f o r  swing
187speed  sh ou ld  swing a heavy  c lu b  e v e ry  day.

^^^Raymond S c h u e s s le r ,  "Pumping I r o n , "  G o lf  I l l u s t r a t e d  
M agazine, 20 (Summer 1981), 52.

IG ^ z a n g le r ,  p .  35.

^®^Cary M id d le c o f f ,  " B u i ld  F l e x i b i l i t y  w i th  a W eighted 
C lu b ,"  G o lf  D i g e s t , 33 (F eb ru ary  1982), 98.

^ ^ ^ E d i to r s  o f  G o lf  M agazine, "Should You Swing H a rd ? " , 
p . 45.
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P r a t t  and J e n n is o n  t h e o r i z e  t h a t  sw in g ing  a w e ig h ted
188c lub  i s  e s p e c i a l l y  good f o r  b e g in n in g  g o l f e r s .  They f e e l

t h a t  sw ing ing  a w e ig h te d  c lu b  w i l l  h e lp  overcome some bad

swing m echan ics .  They th e o r i z e  t h a t  i t  w i l l  s to p  the

p rem a tu re  u ncock ing  o f  th e  w r i s t s  from th e  top  o f  th e  sw ing.

They con tend  t h a t ,  i f  a  g o l f e r  would swing a w e ig h ted  c lu b

f o r  a w h i le ,  he  w ould f e e l  th e  m usc les  t h a t  a re  d i r e c t l y

in v o lv e d  in  th e  unco ck in g  o f  th e  w r i s t s .  They a l s o  e x p la in

t h a t  th e  c o n t in u a l  u se  o f  t h i s  w e ig h te d  c lu b ,  h ead co ver  o r

doughnut w i l l  g iv e  th e  g o l f e r  a s l i g h t  i n c r e a s e  i n  the

s t r e n g t h  o f  th e  g o l f  m usc les  w hich , i n  t u r n ,  t r a n s l a t e s  i n t o  
189more d i s t a n c e .

S in ce  a lm o s t  s i x  hundred  m usc les  o f  o n e 's  body a re

in v o lv e d  when a g o l f e r  sw ings h i s  c lu b ,  th e  g o l f e r ' s  g o a l

sh o u ld  be to  to n e  h i s  m usc les  e v e n ly  and n o t  c o n c e n t r a te  on

th e  developm ent o f  any s i n g l e  m uscle  a r e a  to  th e  n e g l e c t  o f

o t h e r s .  T h is  o b j e c t i v e ,  th e  l i t e r a t u r e  s t a t e s ,  can  b e s t  be
190acco m plished  by sw in g in g  a w e ig h te d  c lu b  e v e ry  day.

Even though m ost a l l  o f  th e  P.G .A. t o u r  p r o f e s s i o n a l s  

ad v o ca te  th e  sw in g in g  o f  a heavy g o l f  c lu b  to  improve th e  

sw ing, r e s e a r c h  r e s u l t s  a r e  v e ry  in c o n c lu s iv e  a s  to  w he th er  

t h i s  type  o f  m otor t r a i n i n g  i s  b e n e f i c i a l .

188P r a t t  and J e n n i s o n ,  p . 77,

IG ^ Ib id .

1 9 0 l b id . ,  p .  56 .
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I t  has  been  t h e o r i z e d  t h a t  o v e r lo a d  te c h n iq u e s  and 

s p e c i f i c i t y  o f  t r a i n i n g  m igh t be a s u c c e s s f u l  method o f  

t r a i n i n g  f o r  a m otor s k i l l .  F u rth e rm o re , i t  h a s  been 

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

heavy im plem ent and th en  goes to  a  r e g u l a t i o n  movement he 

m ight be a b le  to  sh a rp en  h i s  p r o p r io c e p t iv e  s e n s i t i v i t y  f o r  

the  movement p a t t e r n .  At t h i s  t im e , t h i s  ty p e  o f  m otor 

t r a i n i n g  i s  s t i l l  b e in g  i n v e s t i g a t e d ,  and q u i t e  p o s s ib ly  

s u c c e ss  i n  l e a r n i n g  t h i s  way i s  most l i k e l y  dependen t on th e  

s k i l l  in  q u e s t io n .

L i t e r a t u r e  R e la t i n g  to  th e  Use o f  Swing 
D r i l l s  and E x e rc is e s

G olf  swing d r i l l s  and e x e r c i s e s  have lo n g  been an

im p o r ta n t  p a r t  o f  g o l f  swing improvement. As f a r  back  as

1960, R e h lin g  was w r i t i n g  abou t th e  im portance  o f  swing 
191e x e r c i s e s .  In  h i s  w r i t i n g s  he s t a t e d  t h a t  he th o u g h t  i t  

was e s s e n t i a l  f o r  a p e rs o n  to  develop  a keen " k i n e s t h e t i c  

sen se"  i n  o r d e r  to  a c q u i r e  s k i l l  in  any n eu ro m u scu la r  

a c t i v i t y .  T h e re fo re ,  he  ad v o ca ted  th e  u se  o f  s p e c i f i c  g o l f  

e x e r c i s e s  in  o r d e r  to  c a p tu r e  t h i s  " k i n e s t h e t i c  sen se"
192which, in  tu r n ,  would t r a i n  th e  body to  move c o r r e c t l y .

191Conrad R e h lin g ,  "G o lf  E x e rc is e s  a re  N e c e s s a ry ,"  
A t h l e t i c  J o u r n a l , 18 (F e b ru a ry  1960), 30-32 .

^ ^ ^ Ib id .
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In  th e  l a s t  f i v e  to  t e n  y e a rs  th e  use  o f  swing d r i l l s

h as  become a  f a v o r i t e  method o f  im proving a g o l f e r ' s  sw ing.

Even w i th  th e  r e c e n t  p o p u l a r i t y  o f  swing d r i l l s ,  t h e r e  has

been  l i t t l e ,  i f  any, r e s e a r c h  on th e  s u b j e c t .  T h e re fo re ,

most o f  th e  rev ie w  in  h i s  t e x t  r e p r e s e n t s  th e  o p in io n s  o f

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

A ccord ing  to  T osk i and F l i c k ,  th e  p u rp o ses  o f  swing

d r i l l s  and e x e r c i s e s  a re  to :  (1) b re a k  down bad h a b i t s  and

c r e a t e  new ones as  soon as  p o s s ib l e ;  (2) i d e n t i f y  th e

c o r r e c t  p a t t e r n  o f  movement i n  th e  g o l f  swing; (3) b u i l d

c o r r e c t  movements and become f a m i l i a r  w i th  th o se  f e e l i n g s ;

(4) h e lp  m a in ta in  good h a b i t s  ; and (5) keep th e  g o l f e r ' s
193m uscles  in  to n e .

G olf d r i l l s  h e lp  th e  g o l f e r  i d e n t i f y  w i th  th e  c o r r e c t

movement p a t t e r n  o f  th e  g o l f  swing w h i le ,  a t  th e  same t im e ,

g iv e  the  g o l f e r  th e  c o r r e c t  " f e e l in g s "  and s e n s a t io n s  o f  
194t h a t  p a t t e r n .  S p e c i f i c a l l y ,  g o l f  d r i l l s  a re  u sed  to

195develop  m otion . A ccord ing  to  Toski and F l i c k ,  d r i l l s

a l s o  develop  s t r e n g t h  i n  t h e  g o l f  m usc les .

Golf d r i l l s  t r y  to  i s o l a t e  a c e r t a i n  p a r t  o f  th e  body 

and, in  so do ing , f o r c e  th e  o th e r  body p a r t s  to  work

l^ ^ T o sk i  and F l i c k ,  p .  263.

^ ^ ^ Ib id .  

l ^ ^ i b i d .  

l ^ ^ i b i d .
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c o r r e c t l y .  For exam ple, i f  the  g o l f e r  i s  h av in g  t r o u b le

i d e n t i f y i n g  w i th  th e  f e e l i n g  o f  th e  arms sw inging  and th e

body fo l lo w in g ,  he would be w e l l  a d v is e d  to  swing w i th  h i s
197f e e t  t o g e th e r  to  develop  an arm swing o r  p o s s ib ly  th e

g o l f e r  may be h av in g  t r o u b le  f e e l in g  h i s  l e f t  s id e  g e t t i n g

i n t o  th e  s h o t .  In  t h i s  c a s e ,  he m ight swing th e  c lub  w i th
198h i s  l e f t  army o n ly .  S i m i l a r ly ,  i f  th e  g o l f e r  i s  h a v in g

t r o u b le  t u r n in g  h i s  sh o u ld e r s  and s h i f t i n g  h i s  w e ig h t ,  he
199m igh t tak e  some swings on h i s  knees o r  on an u p h i l l  l i e .

T o sk i and F l i c k  a l s o  s u g g e s te d  t h a t  the  g o l f e r  m ight

p r a c t i c e  sw ing ing  w i th  th e  r i g h t  arm o n ly  in  o r d e r  to  t r a i n

th e  r i g h t  hand, s id e  and arm to  work c o r r e c t l y .

A ccord ing  to  T osk i and F l i c k ,  G olf d r i l l s  seem to  h e lp  th e

g o l f e r  develop  s e n s a t io n s  and p r o p r io c e p t iv e  s e n s i t i v i t y  f o r
201th e  c o r r e c t  movement p a t t e r n .

Aultman s t a t e s  t h a t  swing d r i l l s  c r e a t e  c o r r e c t

f e e l i n g s  w i th in  th e  g o l f e r  t h a t  he can c u l t i v a t e  t h e r e a f t e r
202th ro u g h  p r a c t i c e .  He s u g g e s ts  p r a c t i c i n g  d r i l l s  in  ordei 

t o  c r e a t e  s p e c i f i c  and i n s t i n c t i v e  re s p o n se s  t h a t  a re

l ^ ^ I b i d .

^ ^ ^ Ib id .

199lbid.
ZOOlbid., p .  264.

ZOlibid.
^Aultman, p . 62
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2 0 3a u to m a t i c a l ly  c o r r e c t .  He say s  t h a t  th e s e  d r i l l s  w i l l

p roduce  re s p o n s e s  t h a t  w i l l  b y p ass  many c o n sc io u s  changes

t h a t  would ta k e  much more time to  c o r r e c t . H e

i n d i c a t e s  t h a t  swing changes can be made su b c o n sc io u s ly  as
205th e  r e s u l t  o f  th e s e  swing d r i l l s .

P r a t t  and Je n n iso n  p o i n t  o u t  t h a t  g o l f  e x e r c i s e s  o r

swing d r i l l s  must be done c o r r e c t l y  and w i th  c o n c e n t r a t i o n ,

becau se  one i s  n o t  o n ly  t r y i n g  to  develop  s p e c i f i c  m uscu la r

c a p a b i l i t y  b u t  a l s o  a m uscu la r  memory f o r  th e  movement

p a t t e r n .  To r e a l i z e  th e  f u l l  p o t e n t i a l  o f  th e  s p e c i f i c  g o l f
206e x e r c i s e s ,  th e y  must be done r e p e a t e d ly  and p r e c i s e l y .

Bob R oss, head g o l f  p r o f e s s i o n a l  a t  B a l t u s r o l  G olf Club 

in  S p r i n g f i e l d ,  New J e r s e y ,  a d v o c a te s  th e  u se  o f  swing 

d r i l l s  w i th o u t  th e  p re s e n c e  o f  th e  g o l f  b a l l .  He f e e l s  t h a t  

t h i s  method o f  l e a r n in g  i s  e s p e c i a l l y  h e l p f u l  to  th e  

b e g in n in g  g o l f e r  a s  i t  a l lo w s  th e  b e g in n e r  to  c o n c e n t r a te  on 

h i s  swing and h e lp s  him e l im in a te  th e  f e a r  o f  m is s in g  th e
b a n .  2 0 7

Dave Ragen, a fo rm er t o u r  p l a y e r ,  says  h i s  th e o ry  ab ou t 

g o l f  and e x e r c i s e  i s  t h i s ,  "P la y  g o l f  as  n a t u r a l l y  as

ZO^Ibid.

ZO^ibid. 

ZO^ibid.
206 P r a t t  and J e n n is o n ,  p .  74. 

^^^Dixon, p . 30.
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p o s s ib l e  and u se  su p p lem en ta ry  e x e r c i s e s  t h a t  s im u la te  th e  

g o l f  sw ing.

T o sk i  sa y s  t h a t  a  g o l f e r  sh o u ld  swing on one l e g  in

o rd e r  to  h e lp  him  l e a m  th e  fu n d am en ta ls  o f  b a la n c e .  This

g iv e s  th e  g o l f e r  th e  f e e l i n g  o f  h i t t i n g  a g a i n s t  and around

th e  l e f t  s i d e  w h i le  a t  t h e  same tim e l e a r n i n g  to  t r a n s f e r  
209h i s  w e ig h t .  He a l s o  recommends t h a t  a  g o l f e r  p r a c t i c e

210sw ing ing  a c lu b  w i th  h i s  l e f t  arm o n ly .  Once th e  g o l f e r

re a c h e s  th e  to p  o f  h i s  sw ing , he sh o u ld  h o ld  t h a t  p o s i t i o n

f o r  te n  to  tw en ty  se co n d s .  A ccord ing  to  him, t h i s  e x e r c i s e

w i l l  s t r e n g th e n  th e  l e f t  s id e  g o l f  m usc les  and g iv e  th e
211g o l f e r  more d i s t a n c e .

P r a t t  and J e n n is o n  s t a t e  t h a t ,  i n  o r d e r  to  make th e  

body tu r n  n a t u r a l l y  and i n s t i n c t i v e l y ,  e x a c t  movement must 

be p r a c t i c e d .  They s u g g e s t  p r a c t i c i n g  tu r n in g  th e  body w i th  

a g o l f  c lu b  a c r o s s  th e  back  o f  th e  s h o u ld e r s  t r y i n g  to
212s im u la te  th e  body r o t a t i o n  u sed  d u r in g  th e  g o l f  sw ing.

K o s t i s  a d v o c a te s  u s in g  g o l f  d r i l l s  i n  o r d e r  to  cu re  bad  

h a b i t s  i n  th e  g o l f  sw ing . He says  th e s e  d r i l l s  g iv e  th e

2 0 8 z a n g le r ,  p .  135.

2°^Bob T o sk i ,  "One Leg D r i l l , "  G o lf  D i g e s t , 33 
(Septem ber 1 9 8 2 ) ,  54.

2^®Bob T o sk i ,  "More D is t a n c e ,"  G olf  D i g e s t , 33 
(December 1 982 ) ,  61.

2 1 1 lb id .
212 P r a t t  and J e n n is o n ,  p .  26.
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g o l f e r  th e  c o r r e c t  f e e l i n g s  and s e n s a t io n s  to  i n s u r e  an
213i n s t i n c t i v e  r e s p o n se  o f  th e  c o r r e c t  movement p a t t e r n .

P ro b a b ly  th e  most b e n e f i c i a l  a s p e c t  o f  u s in g  g o l f  

d r i l l s  i s  t h a t  th e y  g iv e  th e  p ro p e r  f e e l i n g  o f  th e  d e s i r e d  

movement. The u s u a l  g o a l  i n  m otor l e a r n i n g  i s  to  reduce  new 

movement p a t t e r n s  to  th e  a u to m a tic  su b c o n sc io u s  

m echanism s.

The u se  o f  g o l f  d r i l l s  ten d s  to  p u t  th e  movement
215p a t t e r n  on th e  a u to m a t ic  sub consc io us  l e v e l .  K o s t is  

r e i n f o r c e s  t h i s  th e o ry  when he says t h a t ,  to  l e a m  som ething 

new, th e  l e a r n e r  must t h in k  abou t i t  c o n s c io u s ly  u n t i l  he

can r e a c h  th e  p o i n t  where he can p e rfo rm  i t  sub -
21 fic o n s c io u s ly .  A ccord ing  to  him, swing d r i l l s  a l lo w  t h i s

217su b c o n sc io u s  l e a r n i n g  to  o c c u r .  He b e l i e v e s  t h a t  

c e r t a i n  swing d r i l l s  and e x e r c i s e s  w i l l  t r a i n  th e  m uscles in  

th e  hands and w r i s t s  to  move c o r r e c t l y .  He b re a k s  th e  

l e a r n i n g  o f  th e  g o l f  sw ing down i n to  s t a g e s .  I n  each s ta g e  

he a d v o c a te s  u s in g  a s e r i e s  o f  swing d r i l l s  in  o rd e r  to  

t r a i n  th e  body to  l e a m  a u to m a t i c a l ly  th e  c o r r e c t  movement 

p a t t e m .  He em phasizes  th e  f a c t  t h a t ,  th ro u g h  th e  use  o f

o
K o s t i s ,  "C u r in g  G o l f 's  Most Common F a u l t , "  G olf 

D i g e s t , 29 ( J u ly  1978), 58-61.

^^^Rasch and B urke, p .  32.
2 1 5 Aultman, p .  62.

^ ^ ^ K o s t is ,  I n s id e  P a th  to  B e t t e r  G o l f , p .  47.

Z l^ I b id .
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th e s e  swing d r i l l s ,  a g o l f e r  can f e e l  th e  s e n s a t io n s  o f  th e

c o r r e c t  form o f  th e  g o l f  sw ing. He goes on to  l i s t  a  s e r i e s

o f  f o u r t e e n  swing d r i l l s  de s ig n ed  to  improve swing 
218p e rfo rm a n c e .

Ron Rhodes, a  w e l l  known te a c h in g  p r o f e s s i o n a l ,

a d v o c a te s  th e  u se  o f  f o u r  s im ple  swing d r i l l s  pe rfo rm ed

w i th o u t  a  g o l f  b a l l  to  f a c i l i t a t e  th e  t r a n s i t i o n  from an

a b b re v ia te d  t r a i n i n g  swing to  a f u l l  sw ing. He u se s  t h i s

t r a i n i n g  swing b ecau se  he f e e l s  t h a t  l e a r n in g  a f u l l  swing
219i s  too  complex f o r  b e g in n in g  g o l f e r s .

Wiren p r e s e n te d  a s e r i e s  o f  n in e  swing d r i l l s  d e s ig n ed

to  improve b o th  th e  te c h n iq u e  o f  th e  g o l f  swing and th e

c o n d i t io n  o f  th e  g o l f  m u sc les .  These d r i l l s  a re  to  be

p erfo rm ed  in  th e  o f f - s e a s o n  w i th o u t  th e  b a l l .  He su g g e s te d

t h a t ,  by p e rfo rm in g  th e s e  d r i l l s  r e g u l a r l y ,  th e  g o l f e r  would
220improve h i s  g o l f  swing and c o n d i t io n  h i s  g o l f  m u sc le s .

The N a t io n a l  G olf Founda tion  h as  p u b l is h e d  a s e r i e s  o f  

swing d r i l l s  and e x e r c i s e s  t h a t  a r e  supposed to  convey th e  

" f e e l "  o f  th e  movement p a t t e m  to  th e  s tu d e n t  when o th e r  

means o f  comm unication m igh t f a i l .  The fo u n d a t io n  s t a t e s  

c h a t  th e  mark o f  a  good g o l f  e x e r c i s e  i s  one t h a t  conveys a

Z l ^ I b i d . ,  pp . 90-127.
219Ron Rhodes, "S im ple  E x e rc is e s  f o r  T urn ing  Your 

Sw ing,"  G olf Guide M agazine, Mid Summer I s s u e ,  49 (1982), 
12-16.

220W iren, "P u t  S p r in g  I n to  Your Game w i th  th e s e  W in ter  
D r i l l s , "  p .  90.
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s im p le  k i n e s t h e t i c  message and p roduces  th e  g r e a t e s t  number

o f  d e s i r e d  movements a u to m a t i c a l ly .  A l l  o f  th e  e x e r c i s e s

t h a t  i t  recommends a re  pe rfo rm ed  w i th o u t  a g o l f  b a l l  and a re

d e s ig n ed  to  g iv e  th e  b e g in n in g  g o l f e r  th e  c o r r e c t
221k i n e s t h e t i c  f e e l i n g  o f  t h e  g o l f  swing.

Ken V e n tu r i ,  fo rm er U.S. Open champion and w e l l  known

g o l f  a n a l y s t ,  s t a t e s  t h a t  th e  r e g u l a r  u se  o f  swing d r i l l s

w i l l  h e lp  th e  g o l f e r  a u to m a t i c a l l y  i n g r a i n  th e  c o r r e c t

movement p a t t e m  u sed  in  th e  g o l f  sw ing. He f e e l s  t h a t  the

use  o f  h ig h  r e p e t i t i o n  sw ing ing  w i th  a heavy c lu b  can g iv e

th e  g o l f e r  an i n s t i n c t i v e  f e e l  f o r  th e  sw ing. He t h e o r i z e s

t h a t  th e  swing d r i l l s  a u to m a t i c a l l y  improve th e  te n  c r i t i c a l
222p o s i t i o n s  o f  th e  g o l f  sw ing.

R esearch  seems to  i n d i c a t e  t h a t  th e  g o l f  swing i s  a 
223b a l l i s t i c  movement. I f  t h i s  i s  th e  c a se ,  th en  i t  sh o u ld  

be t a u g h t  b a l l i s t i c a l l y . Any slow m otion , s t a t i c ,  o r  g u id ed  

movements a re  o f  l i t t l e ,  i f  any, b e n e f i t  to  the  l e a r n e r .

The use  o f  th e  swing d r i l l s  i n s u r e s  th e  b a l l i s t i c  q u a l i t i e s  

o f  the  movement and a t  t h e  same tim e dev e lo p s  c e r t a i n  

p o s i t i o n a l  q u a l i t i e s  o f  th e  sw ing.

221 N a t io n a l  G olf F o u n d a t io n ,  Golf I n s t r u c t o r ' s  Guide 
(C hicago, 1 1 1 .:  N.G.F. P u b l i c a t i o n s ,  1972), pp. 6 -1 2 .

222 Maximum G olf T r a in in g  Manual (C le v e la n d , Ohio: 
Maximum G olf P u b l i s h e r s ,  O c to b e r ,  1981).

ZZ^Noble, p .  51.
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In  d i s c u s s i n g  th e  a c q u i s i t i o n  o f  a h a b i t  p a t t e r n ,  

Cochran and S tobbs em phasize th e  im p ortan ce  o f  h ig h  r e p e t i 

t i o n  d u r in g  th e  e a r l y  s t a g e s  o f  l e a r n i n g .  But r e p e t i t i o n

w i l l  n o t  p roduce  l e a r n i n g  u n le s s  i t  i s  p r a c t i c e d  
224c o r r e c t l y .  The u se  o f  swing d r i l l s  in s u r e s  t h a t  th e

c o r r e c t  movements a re  c o n s t a n t ly  rep ro d u c ed  and s t o r e d  in
225th e  lo n g - te rm  m otor memory.

Hank Johnson , a w e l l  known t e a c h in g  p r o f e s s i o n a l ,  

t h e o r i z e s  t h a t  sw ing ing  a broom s im u la t in g  th e  g o l f  swing 

i n s t i n c t i v e l y  i n g r a i n s  th e  c o r r e c t  downswing moves. He 

f e e l s  t h i s  d r i l l  a u to m a t i c a l ly  p rom otes  th e  p ro p e r  movements

in  th e  swing and g iv e s  the  g o l f e r  a k i n e s t h e t i c  aw areness o f
22 6th e  downswing movements.

N ic k la u s  s t a t e s  t h a t  a v e ry  f i n e  d e v ic e  f o r  im proving

th e  tenqjo o f  o n e 's  sw ing, sm oothing  o u t  o n e 's  rhythm  and

im proving  o n e 's  b a la n c e  i s  to  sw ing w i th  th e  f e e t  
2 2 7t o g e th e r .

On th e  c o n ce p t  o f  p r a c t i c e ,  Cochran and S tobbs s t a t e  

t h a t ,  once a g o l f e r  h a s  re a c h e d  th e  s ta g e  o f  h a v in g  a sw ing, 

he sh o u ld  d e l i b e r a t e l y  i n t r o d u c e  v a r i a t i o n s  and e x t r a

92ACochran and S to b b s ,  p .  108.

2 2 5 ib id .
226 Hank Johnson , "Use a  Broom to  Sweep Away Your 

S l i c e , "  G o lf  D i g e s t , 33 (August 1982), 41.

^ ^ ^ N ic k la u s ,  G olf  My Way, p .  163.
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d i f f i c u l t y  i n t o  p r a c t i c e  s e s s io n s .  By so do ing , he b ro ad en s

h i s  e x p e r ie n c e s  and dev e lo ps  a l t e r n a t i v e  n e rv e  and m uscle

r o u te s  f o r  p ro d u c in g  a c c e p ta b le  s h o t s .  He m igh t t r y ,  f o r

in s t a n c e ,  h i t t i n g  one-handed  s h o t s .  T h is  g iv e s  th e

a d d i t i o n a l  b e n e f i t  o f  b u i ld i n g  up th e  m usc les  o f  th e  hand

and arm; o r ,  h e  m ight t r y  h i t t i n g  f u l l  s h o t s  w h ile  s ta n d in g
228on one l e g  o r  w i th  t h e  f e e t  t o g e t h e r .

In  sp e a k in g  o f  d e v e lo p in g  tempo in  th e  g o l f  swing, t o u r

p r o f e s s i o n a l  P e t e r  Jaco b sen  s a y s .

D r i l l s  a r e  a good way to  develop  c o n s i s t e n t  swing ten ço  
a t  th e  s t a r t  o f  t h e  season  and t o  m a in ta in  i t  th ro u g h 
o u t  th e  y e a r .  Spend a h a l f  h o u r  o r  so do ing  th e  w a i s t  
to  w a i s t  o n e - h a l f  swing d r i l l  and you c a n ' t  h e lp  b u t  
f e e l  th e  p ro p e r  one-two tempo, and c o n se q u e n t ly  slow 
down your sw ing. . . . P r a c t i c e  th e  f e e t  t o g e th e r  d r i l l  
w i th o u t  th e  shoes o n .229

The a u th o r s  o f  P la y  B e t t e r  G olf Magazine a d v o ca te  the

use  o f  g o l f  d r i l l s  in  o r d e r  to  b u i l d  a  swing t h a t  w i l l  be

n a t u r a l l y  l e a r n e d .  They em phasize  t h a t  g o l f  d r i l l s  a llo w

th e  l e a r n e r  to  f e e l  th e  c o r r e c t  s e n s a t io n s  o f  a p r o p e r ly

e x e c u te d  g o l f  sw ing. They e x p la in  t h a t ,  once the  g o l f e r

becomes accustom ed to  th e  fu ndam en ta ls  o f  a l ig n m e n t ,  p o s tu r e

and g r i p ,  he  can b e g in  to  t r a i n  th e  m otions  o f  th e  g o l f
230swing w i th  o t h e r  p r a c t i c e  d r i l l .

^^^Cochran and S to b b s , p .  108.
22Q P e t e r  Ja c o b se n ,  "Tempo," G olf M agazine, 24 (March 

1982), 43.

^ ^ ^ E d i to r s  o f  P la y  B e t t e r  G olf M agaz ine , "Seven D r i l l s  
f o r  a N a tu ra l  Sw ing,"  P la y  B e t t e r  G olf M agazine, 40 (Summer 
1981), 8 -1 2 .
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Sam Snead, w inner o f  o ve r  e ig h ty  P.G.A. to u r  e v e n ts  and

re p u te d  to  have one o f  th e  b e s t  g o l f  swings in  th e  h i s t o r y

o f  t h e  game, s t a t e s  t h a t  a  g o l f e r  shou ld  p r a c t i c e  w i th  h i s

shoes o f f .  T h is ,  he s a y s ,  w i l l  n o t  l e t  th e  g o l f e r  oversw ing

and h e lp s  him i d e n t i f y  how much f o rc e  to  u s e .  As a r e s u l t ,

t h i s  d r i l l  w i l l  h e lp  th e  g o l f e r ' s  o v e r a l l  b a la n c e  and swing 
231p a t t e r n .

Gordin  s t a t e s  t h a t  th e  b e s t  e x e r c i s e s  f o r  g o l f  a re
232th o se  w hich s im u la te  th e  g o l f  sw ing. He f e e l s  t h a t ,  by

sw ing ing  a w e ig h ted  o b j e c t  and c o n t i n u a l l y  i n c r e a s in g  th e

number o f  r e p e t i t i o n s ,  th e  g o l f  m usc les  w i l l  a l s o  be made 
233s t r o n g e r .

The e d i t o r s  o f  Go l f  Magazine su g g e s t  do ing  a s e r i e s  o f  

n in e  swing d r i l l s  f o r  swing improvement. In  c o n ju n c t io n  

w i th  t h i s ,  th ey  b e l i e v e  th e  g o l f e r  shou ld  swing a w e igh ted  

c lu b  w h i le  do ing  th e s e  d r i l l s .

A1 G e ib e rg e r ,  who re c o rd e d  th e  lo w e s t  round  e v e r  s h o t  

in  c o m p e t i t io n  on th e  P.G.A. to u r ,  a d v o c a te s  th e  use  o f  a 

d r i l l  t h a t  l e t s  him develop  a  f e e l i n g  o f  c o o rd in a t in g  h i s

^^^Sam Snead, " B a re fo o t  f o r  B a la n c e ,"  G olf M agazine, 23 
(November 1981), 88.

^^^R icha rd  D. G ord in , "The Role o f  th e  Golf Coach," 
N a t io n a l  G olf F oun da tion  In fo rm a t io n  S hee t (N orth  Palm 
Beach, F lo r id a :  N a t io n a l  G olf F o und a tion  P u b l i s h e r s ,  1973).

2 3 3 lb id .

The E d i t o r s  o f  G olf M agazine , "The Three Ways to  
Pow er,"  G olf M agazine , 24 (A p r i l  1982), 57-63 .
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hand, arm and sh o u ld e r  a c t io n  a s  w e l l  a s  p u t t i n g  him in  th e
235c o r r e c t  p o s i t i o n  a t  th e  top  o f  h i s  swing. T osk i te a c h e s  

a d r i l l  t h a t  f o r c e s  the  g o l f e r  to  swing h i s  arms a t  a pace

he can c o n t r o l .  In  t h i s  d r i l l ,  th e  g o l f e r  g e ts  down on h i s
216

knees and h i t s  b a l l s .  L e s l i e  King, famous B r i t i s h

t e a c h e r ,  u se s  a s e r i e s  o f  d r i l l s  to  t r a i n  th e  g o l f e r  to

develop  a f r e e  arm swing. ' J e r r y  P a te ,  a P.G.A. to u r

p r o f e s s i o n a l ,  en cou rages  g o l f e r s  to  swing w i th  th e  l e f t  arm

o n ly .  A ccord ing  to  him, t h i s  g iv e s  th e  g o l f e r  a  f e e l i n g  f o r
238what th e  l e f t  arm does in  th e  swing.

There a re  many, many more P.G.A. t o u r  p r o f e s s i o n a l s  and 

te a c h in g  p r o f e s s i o n a l s  who recommend th e  u se  o f  swing d r i l l s  

to  enhance swing improvement. I t  seems t h a t  th ey  a l l  f e e l  

th e  u se  o f  swing d r i l l s  a u to m a t i c a l ly  and su b c o n sc io u s ly  

w i l l  improve th e  p a t t e r n  and form o f  th e  sw ing. They a l s o  

seem to  concur t h a t  the  use  o f  swing d r i l l s  b u i ld s  s t r e n g th  

in  th e  g o l f  m uscles and g iv e s  th e  g o l f e r  a " f e e l i n g  o r  

s e n s a t io n "  f o r  th e  c o r r e c t  movement p a t t e m .

235A1 G e ib e rg e r ,  "Keep Hands, Arms and S hou ld e rs  in  
T une,"  G olf D i g e s t . 33 (F e b ru a ry  1982), 87.

^^^Bob T o sk i ,  "The P apa l Sw ing," G olf D ig e s t ,  32 (May 
1981), 52.

2 37
L e s l i e  King, " B r i t i s h e r  L e s l i e  K in g 's  F ree  Arm Swing 

C o ncep t,"  G olf D i g e s t . 33 (March 1982), 81-87 .

J e r r y  P a t e ,  "The Nine O 'C lock-T hree  O 'c lo c k  D r i l l , "  
Golf D i g e s t . 30 (F e b ru a ry  1979), 89.
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L i t e r a t u r e  R e la t i n g  to  th e  Absence o f  a 
G olf B a l l  when L ea rn in g  th e  

G olf Swing

P ro b ab ly  th e  m ost o f t e n  r e p e a te d  p ie c e  o f  a d v ic e  in  

l e a r n in g  th e  g o l f  sw ing i s  " to  keep your eye on th e  b a l l . "  

T h is  in fo rm a t io n  has been  th o u g h t  to  be b e n e f i c i a l  to  th e  

l e a r n e r  b e cau se  o f  t h e  p r e c i s i o n  needed  to  h i t  th e  b a l l  w i th  

such a  sm a ll  c lu b f a c e .  I t  i s  hoped t h a t  th e  e n p h a s is  on eye 

c o n ta c t  w i th  th e  b a l l  h e lp s  th e  p e r fo rm e r  h i t  th e  b a l l  in  

th e  c e n te r  o f  th e  c lu b f a c e .

U nlike  most a c t i v i t i e s ,  th e  a c t i v i t y  o f  g o l f  demands 

t h a t  th e  p e rfo rm e r  c o n c e n t r a te  on t h r e e  th in g s  when h i t t i n g  

th e  b a l l :  (1) the  b a l l ,  (2) th e  t a r g e t ,  and (3) th e  sw ing.

H is p r im ary  co ncern  i s  g e t t i n g  th e  b a l l  i n t o  th e  a i r .  His 

secondary  co n ce rn  i s  g e t t i n g  th e  b a l l  to  th e  t a r g e t  by 

c r e a t i n g  a c o r r e c t  sw ing. U n f o r tu n a te ly ,  overem phasis  on 

h i t t i n g  the  b a l l  o f t e n  d im in ish e s  th e  g o l f e r ' s  chance o f  

making a good swing.

The a c t i v i t y  o f  g o l f  i s  one o f  th e  few " c lo s e d  s k i l l s "  

t h a t  p la c e  a heavy em phasis  on w a tch in g  th e  b a l l  w h i le  th e  

movement p a t t e r n  i s  in  p r o g r e s s .  An example o f  a c lo s e d  

s k i l l  t h a t  p l a c e s  l i t t l e ,  i f  any, em phasis  on w a tch in g  th e  

b a l l  when p e rfo rm in g  th e  s k i l l  i s  th e  f r e e - th r o w  s h o t  in  

b a s k e t b a l l .  I t  would in d ee d  be d i f f i c u l t  f o r  th e  s h o o te r  to  

c o n c e n t r a te  on making th e  b a s k e t  i f  he  had  to  w a tch  th e  b a l l  

w h i le  p e rfo rm in g  th e  s k i l l .  S im i la r  p rob lem s would o c c u r  in  

o th e r  c lo s e d  s k i l l s  a s  w e l l .  Some o t h e r  exam ples would
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In c lu d e  b ow ling , a rc h e r y  and  h o r s e s h o e s .  These s k i l l s ,  much

l i k e  o t h e r  c lo s e d  s k i l l s ,  r e q u i r e  th e  p e rfo rm e r  to

c o n c e n t r a te  and to  fo cu s  on th e  t a r g e t  and n o t  th e  b a l l  when

p e rfo rm in g  th e  s k i l l .

Most i n s t r u c t o r s  have s p e c u la te d  t h a t  t h i s  em phasis on

eye c o n ta c t  w i th  th e  g o l f  b a l l  when l e a r n in g  to  sw ing th e

c lu b  i s  c au se d  by th e  s t u d e n t ' s  p re o c c u p a t io n  w i th  k e ep in g
239h i s  h ead  s t e a d y .  For exam ple , i t  was th o u g h t  t h a t ,  i f  

the  s tu d e n t  fo c u se d  on th e  g o l f  b a l l ,  t h i s  would encourage  

th e  h e ad  to  s t a y  s te a d y .  A cco rd ing  to  th e s e  e a r l y  t e a c h e r s ,  

i f  t h e  head  s t a y e d  s te a d y  w h i le  th e  s tu d e n t  was sw ing ing  th e  

c lu b ,  a c o n s i s t e n t  swing a r c  would r e s u l t .  But, a s  we now 

know, i t  i s  q u i t e  p o s s i b l e  f o r  th e  s tu d e n t  to  w atch  th e  b a l l  

w h i le  moving h i s  head  and s t i l l  making a good swing a r c .^ ^ ^  

W hiting  t h e o r i z e d  t h a t  w a tch in g  th e  b a l l  a f t e r  a 

d e c i s i o n  to  b e g in  th e  s t r o k e  m ight be u s e f u l  from th e  p o i n t  

o f  v iew  o f  s to p p in g  o r  ch an g in g  th e  s t r o k e  i f ,  a t  a  l a t e r  

s t a g e ,  th e  s t r o k e  was deemed u n d e s i r a b l e N o b l e ' s  

e x p e r im e n ts  on th e  g o l f  sw ing d isp ro v e d  t h i s  th e o r y .

Noble p ro v ed  t h a t  th e  g o l f  swing i s  a  b a l l i s t i c  movement and

2 3 9 P ercy  Boomer, On L e a rn in g  G olf (New York: A l f r e d  A.
Knopf C o ., 1946), p .  1ÜT]

^^^T osk i and F l i c k ,  How to  Become a Complete G o l f e r ,
p .  22.

^^^W hiting , A c q u ir in g  B a l l  S k i l l , p .  49.
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2 4 2n o t  a g u ided  movement. A ccord ing  to  him, v i s u a l

in fo rm a t io n  a s  to  th e  l o c a t i o n  o f  th e  b a l l  has no in f lu e n c e

on th e  g o l f e r ' s  a b i l i t y  to  a l t e r  h i s  swing p a t t e m  once th e
243downswing has s t a r t e d .  H is r e s u l t s  co n firm ed  t h a t  no 

c o n t r o l  which in v o lv e s  u s in g  se n so ry  in fo rm a t io n  can be 

e x e r c i s e d  d u r in g  th e  d o w n s w i n g . H e  co nc lud ed  t h a t ,  in  

a d d i t i o n  to  th e  downswing b e in g  b a l l i s t i c ,  th e  whole g o l f  

swing i s  to  some e x t e n t  a  "programmed" e v e n t ,  i n  which 

v i s u a l  in fo rm a t io n  i s  u n n e c e ssa ry  beyond q u i t e  an e a r l y  

s t a g e . A l t h o u g h  th e  same may n o t  be  t r u e  o f  in fo rm a tio n  

r e c e iv e d  v i a  th e  p r o p r i o c e p t e r s , i t  seems p l a u s i b l e  to  

h y p o th e s iz e  t h a t  s u c c e s s f u l  g o l f e r s  a r e  th o se  who su cceed  in  

programming t h e i r  sw ings in  such  a way t h a t  no c o r r e c t i o n  on 

th e  downswing i s  n eed ed .

B eg inn ing  g o l f e r s ,  a f t e r  h a v in g  to p p ed  th e  g o l f  b a l l ,  

have been  t o l d  t h a t  th e y  took  t h e i r  e y es  o f f  th e  b a l l .  But 

i n s t r u c t o r s  have shown t h a t  i t  i s  n o t  t a k in g  your eyes o f f  

th e  g o l f  b a l l  t h a t  p ro d u ces  poor s h o t s .  R a th e r ,  i t  i s  

im proper body m otion  t h a t  c r e a t e s  t h i s .  I f  t h i s  were n o t  

t r u e ,  how co u ld  a b l i n d  p e rso n  p la y  g o l f ?  B l in d  p eo p le  n o t

^^^Noble, p .  51.

243ibid. 

2 4 5 lb id .
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o n ly  p la y  g o l f  b u t  a l s o  some a re  e x c e l l e n t  p l a y e r s . T h e y  

depend n o t  on t h e i r  v i s i o n  b u t  t h e i r  p r o p r io c e p t iv e  feedback  

and s e n s i t i v i t y  f o r  th e  movement p a t t e m .  S ince  th ey  a re  

n o t  concerned  w i th  th e  p re s e n c e  o f  th e  g o l f  b a l l ,  th e y  ten d  

to  fo cu s  a l l  o f  t h e i r  a t t e n t i o n  on the  swing i t s e l f .

Cochran and Stobbs su g g e s t  s t a r t i n g  th e  b e g in n e r  w i th  a 

l a r g e r  b a l l  when l e a r n in g  and th en  p r o g r e s s i v e l y  in t ro d u c e  a 

s m a l le r  and s m a lle r  b a l l .  They f e e l  t h a t  t h i s  would en ab le  

th e  b e g in n e r  to  p e r f e c t  th e  g ro ss  body movements in v o lv e d  in  

th e  swing w i th o u t  w o rry in g  ab o u t  a c t u a l l y  h i t t i n g  th e  b a l l  

each  t im e .

R o b e rts  a l s o  ad voca ted  th e  use  o f  a l a r g e r  th an  normal 

s i z e  g o l f  b a l l  d u r in g  th e  i n i t i a l  s t a g e s  o f  l e a r n in g  the  

sw ing. In  h e r  s tu d y  she t e s t e d  two groups o f  b e g in n in g  

g o l f e r s .  One g roup , th e  c o n t r o l  group, u sed  r e g u l a t i o n  g o l f  

b a l l s  th ro u g h o u t  th e  n in e t e e n  c l a s s  p e r io d s .  The o th e r  

group, th e  e x p e r im e n ta l  group, u sed  a l a r g e r  w h ite  sponge 

ru b b e r  b a l l  d u r in g  th e  f i r s t  s i x  l e s s o n s .  She concluded  

t h a t  u s in g  the  l a r g e r  b a l l  ap p ea red  to  be s l i g h t l y  

advan tageous f o r  b o th  th e  woods and th e  i r o n s  in  th e  e a r l y  

s ta g e s  o f  developm ent. She a l s o  i n d i c a t e d  t h a t  l a t e r  in  the  

developm en ta l p r o c e s s ,  a f t e r  a  swing p a t t e r n  had a l r e a d y

^^^Joe  L aza ro , The R ig h t Touch (Weston, M a s s . : H unter
P u b l i s h in g  C o., 1978), p .  43

^^^Cochran and S tobbs , p .  107.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



120

been  le a r n e d ,  th e r e  a p p ea red  to  be no s i g n i f i c a n t  d i f f e r e n c e
248betw een th e  two methods o f  l e a r n in g .

Throughout G e n t i l e ' s  w r i t i n g s ,  she s t r e s s e s  th e

im portance  o f  p r a c t i c i n g  c lo s e d  s k i l l s  under c o n d i t io n s

w hich in c r e a s e  th e  c o n s i s t e n c y  w i th  which th e  e f f e c t i v e
249movement i s  p rodu ced . She speaks o f  th e  t e a c h e r

s im p l i f y in g  l e a r n in g  c o n d i t i o n s  by re d u c in g  n o n - r e g u la to r y  
250i n p u t s .  A ccord ing  to  h e r ,  t h i s  would in c lu d e  s t r u c t u r i n g

251th e  env ironm ent to  make l e a r n in g  e a s i e r .  An example o f  

t h i s  in  l e a r n in g  th e  g o l f  swing would be th e  rem oval o f  th e  

g o l f  b a l l .  W ith th e  g o l f  b a l l  e l im in a te d ,  th e  l e a r n e r  co u ld  

devo te  a l l  o f  h i s  a t t e n t i o n  to  th e  developm ent o f  a c o r r e c t  

swing p a t t e m .

There have been many a t te m p ts  to  e v a lu a te  g o l f  s k i l l s
252w i th o u t  th e  u se  o f  a r e a l  g o l f  b a l l .  Most o f  th e s e  ski! 

t e s t s  in v o lv e d  th e  u se  o f  c o t to n  b a l l s  o r  p l a s t i c  b a l l s .

2 4 8 Jane  Ann R o b e r ts ,  "The E f f e c t  o f  a P a r t i c u l a r  
P r a c t i c e  Technique on th e  G olf Swing," D is s .  Univ. o f  Iowa, 
1966.

^ ^ ^ G e n ti le ,  p .  16.

250%bid.

ZS^Ib id .

^^^Mary E l l e n  McKee, "A T e s t  f o r  E v a lu a t in g  th e  F u l l  
Swinging G olf  S h o t ,"  R esearch  Q u a r t e r l y , 21 (1 950 ) ,  40; 
E l l e n  R. V anderhoof, "B eg in n in g  G olf Achievement T e s t , "  
T h e s is  Univ. o f  Iowa, 1956); Doyice J .  C o tto n , Thomas 
P l a s t e r ,  and J e r r y  R. Thomas, "A P l a s t i c  B a l l  f o r  G o lf  I ro n  
S k i l l , "  J o u rn a l  o f  P h y s ic a l  E d u c a tio n ,  70 (M arch -A pril  
1973). ---------------------------
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Even though th e s e  were n o t  r e g u l a r  g o l f  b a l l s ,  e v a lu a t i o n  

te c h n iq u e s  em phasized  knowledge o f  r e s u l t s  o f  where t h e  b a l l  

w en t. Knowledge o f  p e rfo rm an ce , o r  how th e  swing form 

looked , was a l s o  e v a lu a t e d  th ro u g h  a  s u b j e c t i v e  r a t i n g  

system  b u t  was n o t  c o n s id e r e d  as  im p o r ta n t .  S ince most 

s k i l l  t e s t s  em phasize b a l l  f l i g h t  and  a c c u ra c y ,  th e  s tu d e n t  

u s u a l ly  p r a c t i c e s  a swing t h a t  w i l l  a cco m p lish  th e s e  two 

g o a ls  even though th e  swing u sed  m ig h t be b io m e c h a n ic a l ly  

i n c o r r e c t .

Eddie M e rr in s ,  th e  w e l l  known g o l f  i n s t r u c t o r  and head 

p r o f e s s i o n a l  a t  th e  Bel A ire  C ountry  Club in  Los A n g e les ,  

had s i m i l a r  id e a s  a b o u t  th e  e f f e c t s  t h a t  th e  g o l f  b a l l  had  on 

th e  swing. He t h e o r i z e d  t h a t  i f  t h e  g o l f e r  fo cu sed  on th e  

back  o f  th e  b a l l  i t  would cau se  him to  " h i t  a t "  th e  b a l l  

i n s t e a d  o f  " sw in g in g  th ro u g h "  th e  b a l l .  A ccord ing  to  him, 

t h i s  focus c au se s  th e  g o l f e r  to  d e c e l e r a t e  h i s  arm swing on 

th e  downswing. To a v o id  t h i s  te n d e n cy , he su g g e s ts  t h a t  th e  

g o l f e r  focus h i s  a t t e n t i o n  on th e  b a l l  as  a  whole j u s t  a s  he

would i f  he  were sw in g in g  a t  a b la d e  o f  g r a s s ,  a sm a ll  c o in ,
253o r  a c i g a r e t t e  b u t t .

A ccord ing  to  Aultman, i t  i s  th e  p re s e n c e  o f  th e  b a l l
254t h a t  cau ses  a c o n sc io u s  and i n e f f e c t u a l  swing p a t t e r n .

^^^Eddie M e rr in s ,  Swing th e  H andle Not th e  C lubhead 
(Norwalk, C t . : G o lf  D ig e s t !  I n c . ,  1973), p .  64.

^Aultman, p p . 111-112.
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He sa y s :

I t  i s  in d eed  th e  b a l l  t h a t  t r i g g e r s  th e  change 
from  f i r s t  making an e f f o r t l e s s ,  u n co n sc io u s  sw ish in g  
o f  th e  c lu b  a t  n o th in g  in  p a r t i c u l a r  and th en  
a t t e m p t in g  an a l l  to o  s p e c i f i c  t a s k  w i th  f u l l  and 
in te n s e  e f f o r t .  I t  i s  th e  b a l l  t h a t  makes us t r y  and 
i t  i s  th e  t r y i n g  t h a t  so o f t e n  does us i n .  Most 
g o l f e r s  make w on derfu l  sw ings when knock ing  o f f  
d a n d e l io n s ,  b u t  o n ly  b ecau se  i t  m a t t e r s  n o t  w he ther  
th e  d a n d e l io n  f l i e s  i n t o  th e  a i r ,  t r a v e l s  in  a c e r t a i n  
d i r e c t i o n ,  and  goes a goodly  d i s t a n c e .  These th in g s  
m a t t e r  o n ly  when th e  b a l l  i s  in v o lv e d  and when we t r y  
to  make them h a p p e n . 255

Ja c k  N ic k la u s  a l s o  s t a t e s :

One o f  th e  o l d e s t  m y s te r ie s  i n  g o l f  i s  how a 
g o l f e r  can ta k e  a  p r a c t i c e  swing t h a t  f i n i s h e s  h ig h  and 
f u l l ,  y e t ,  when c o n f ro n te d  w ith  th e  b a l l ,  th e  f i n i s h  
becomes a t r u n c a t e d ,  puny e f f o r t . 256

He e x p la in s  t h a t  th e  p rob lem  i s  t h a t  th e  mere p re s e n c e  o f

th e  b a l l  can make th e  g o l f e r  " b a l l  bo u n d ,"  and he  ends up

" h i t t i n g  a t "  th e  b a l l  i n s t e a d  o f  "sw ing in g  th ro u g h "  i t . ^ S ?

In  d i s c u s s i n g  th e  im portance  o f  eye c o n ta c t  when

l e a r n i n g  a m otor s k i l l ,  W h iting  d i f f e r e n t i a t e s  betw een open

and c lo s e d  s k i l l s .  He says  t h a t  open s k i l l s  a r e  more

p e r c e p t u a l  i n  n a t u r e  and a r e  v e ry  d ep enden t on v i s i o n  f o r

t r a c k i n g  th e  b a l l ,  w hereas c lo s e d  s k i l l s  a r e  more h a b i t u a l

i n  n a tu r e  and l e s s  dependen t on v i s u a l  c o n ta c t  w i th  th e

Z S ^ ib id .

^ ^^ Jack  N ic k la u s ,  " A c c e le r a t io n :  The Key to  A ccu racy ,"
G o lf  M agazine ."  17 (Ja n u a ry  1975), 30.

Z S ^Ib id .
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25 8b a l l .  A c c o rd in g ly ,  i f  th e  g o l f  swing i s  c l a s s i f i e d  as  a 

c lo s e d  s k i l l ,  th e n  v i s u a l  in fo rm a t io n  r e c e iv e d  from th e  b a l l  

and i t s  e v e n tu a l  f l i g h t  would n o t  be im p o r ta n t  to  th e  

l e a r n e r .

A ccord ing  to  T osk i and F l i c k ,  one o f  th e  m ajo r  myths in  

g o l f  swing l e a r n i n g  t h a t  has  c o n t r i b u te d  to  d e s t r o y in g  th e  

" f e e l "  o f  t h e  g o l f  sw ing i s  th e  th o u g h t t h a t  th e  g o l f e r  

sh o u ld  keep h i s  eye on the  b a l l .  I t  i s  t h e i r  c o n te n t io n  

t h a t  t h i s  c a u se s  th e  p l a y e r  to  s t a r e  a t  the  b a l l  so i n t e n t l y  

t h a t  he l o s e s  th e  v iv id n e s s  o f  h i s  t a r g e t  p i c t u r e .  He 

becomes " b a l l  bound" and i s  u nab le  to  r e l a t e  h i s  swing to  

h i s  t a r g e t .

O rb i tz  and F a r l e y  a l s o  f e e l  t h a t  th e  p re s e n c e  o f  th e

b a l l  can induce  a c o n d i t io n  o f  b e in g  " b a l l  bound" in  which

the  g o l f e r  t r i e s  to  h i t  a t  th e  b a l l  i n s t e a d  o f  sw inging  
?60

th rou gh  i t .  They f e e l  t h a t  the  g o l f e r ' s  eyes  and whole 

mind te n d  to  lo c k  on to  th e  b a l l  l e a v in g  no p a r t  o f  th e  mind 

to  a t t e n d  to  t h e  b u s in e s s  o f  sw inging  th e  c lu b .  They

recommend t h a t ,  when th e  b e g in n e r  i s  l e a r n in g  th e  swing,
261he sh o u ld  pay a t t e n t i o n  to  th e  swing and n o t  th e  b a l l .

^^^W hiting , A c q u ir in g  B a l l  S k i l l , p . 65.

ZS^Toski and  F l i c k ,  p .  140.

^^^H arry  O rb i tz  and Dick F a r le y ,  S ix  Days to  B e t t e r  
G olf (New York: H arp er  and Row P u b l i s h e r s ,  1977), p .  57.

ZG^Ibid.
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Myers b e l i e v e s  t h a t  b e g in n in g  g o l f e r s  sh o u ld  l e a m  

e a r l y  to  swing th e  c lub  tow ards th e  t a r g e t  and n o t  a t  th e

b a l l .  A ccord ing  to  him, th e  b a l l  sh o u ld  sim ply  g e t  in  the
262way o f  th e  c lu b h ead .

P h i l l i p s  a l s o  r e f e r r e d  to  th e  " h i t  im pulse"  in  h i s  

s tu d y .  He s a i d  t h a t  more th an  o n e - t h i r d  o f  th e  s u b je c t s  he 

t e s t e d  made p o o re r  s c o re s  a t  th e  end o f  th e  i n s t r u c t i o n  

p e r io d  th an  th ey  had made a t  th e  b e g in n in g  o f  th e  i n s t r u c 

t i o n  p e r io d .  He s a i d  t h a t  i t  i s  p o s s ib l e  t h a t  t h i s  m ight be 

due to  th e  f a c t  t h a t ,  a f t e r  th e  i n d i v i d u a l s  found e a r l y  

t h a t  th ey  co u ld  c o n ta c t  th e  b a l l  by sw ing ing  as  th ey  sh o u ld ,  

th ey  deve loped  a tendency  to  " h i t  a t "  th e  b a l l  i n  o rd e r  to

g e t  more power, th e re b y  a l t e r i n g  th e  p a t t e r n  o f  movement
26which r e s u l t e d  in  a l o s s  o f  a c c u ra c y .

Ken V e n tu r i ,  t h e  w e l l  known g o l f  a n a l y s t ,  h a s  s i m i l a r

id e a s  abou t th e  p re se n c e  o f  a g o l f  b a l l  when l e a r n in g  th e

g o l f  sw ing. He s t a t e s :

A g o l f e r ' s  p r a c t i c e  swing i s  u s u a l l y  h i s  b e s t  swing 
b ecau se  he  d o e s n ' t  t h in k  abou t h i t t i n g  a n y th in g .  Once 
a  g o l f e r  deve lops  th e  c o n sc io u s  i n t e n t  to  h i t  th e  b a l l .

262 Rod Myers, "T each ing  and Coaching th e  F undam en ta ls , '  
G o lf  Coaches Guide (N orth  Palm Beach, F l o r i d a :  N a t io n a l
G olf F oun da tion  P u b l i c a t io n ,  1975), p .  38.

^ ^^ B em ath  E. P h i l l i p s ,  "The R e la t io n s h ip  Between 
C e r ta in  Phases  o f  K in e s th e s i s  and Perform ance D uring  th e  
E a r ly  S tag es  o f  A c q u ir in g  Two P e rcep tu o -M o to r  S k i l l s , "  
R esearch  Q u a r t e r l y . 12 (O ctober 1941), 577.
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more o f t e n  th an  n o t ,  he w i l l  r e l e a s e  h i s  r i g h t  hand too  
soon and lo se  power and c o n t r o l .264

He r e l a t e s  a s t o r y  o f  a b l i n d  g o l f e r  who, when t o l d  th e r e

was a b a l l  p r e s e n t ,  g o t  so t e n s e  he c o u ld  h a r d ly  ta k e  th e

c lu b  b ack .  But, when he was t o l d  t h e r e  was no b a l l  p r e s e n t

(when in  f a c t  th e r e  w a s ) , he swung th e  c lu b  b e a u t i f u l l y  and

h i t  the  b a l l  r i g h t  down th e  m iddle  o f  th e  fa i rw a y .

V e n tu r i  t h e o r i z e s  t h a t  th e  s e c r e t  o f  d e v e lo p in g  a good

swing i s  to  e l im in a te  th e  i n t e n t  to  h i t  th e  b a l l .  A ccord ing

to  him, t h i s  can be done by b lo c k in g  o u t  th e  s i g h t  o f  th e

b a l l .  The g o l f e r  sh o u ld  t r y  to  im agine t h a t  th e  o b j e c t  i s

n o t  th e  b a l l  b u t  o n ly  som eth ing  t h a t  g e ts  i n  t h e  way o f  th e

swing.

Because o f  h i s  b e l i e f  t h a t  th e  p re s e n c e  o f  th e  g o l f

b a l l  h a s  an i n h i b i t i n g  in f lu e n c e  on th e  b e g i n n e r ' s  p r o g r e s s ,
267he h as  en d o rsed  an o f f - s e a s o n  t r a i n i n g  program  f o r  g o l f .

This program  combines p h y s ic a l  c o n d i t i o n in g  and g o l f  swing 

t r a i n i n g .  The m ajor f e a t u r e  o f  t h i s  program  i s  t h a t  th e  

p a r t i c i p a n t  u se s  a w e ig h te d  c lu b  to  p e rfo rm  swing d r i l l s  i n  

the  absence  o f  th e  g o l f  b a l l .  A ccord ing  to  V e n tu r i ,  t h i s  

a l lo w s  the  s tu d e n t  to  c o n c e n t r a te  on th e  pe rfo rm an ce  o f  th e

^^^Ken V e n tu r i ,  The V e n tu r i  A n a ly s is  (New York: 
Atheneum P u b l i s h e r s ,  I n c . , 1981), p . 25.

^ ^ ^ I b i d . , p . 26.

ZG^ibid .

2G?Dixon, p . 30.
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c o r r e c t  sw ing, and th e  "sw ing  f e e l i n g s "  a s s o c i a t e d  w i th  t h a t
OffQ

p a t t e r n ,  w i th o u t  i n t e r f e r e n c e  from th e  b a l l .

R e c e n t ly ,  Dave Regan, a fo rm er P.G .A. t o u r in g  

p r o f e s s i o n a l ,  p a r t i c i p a t e d  i n  a t e s t  t o  d e te rm in e  what 

e f f e c t s  th e  p re s e n c e  o f  th e  g o l f  b a l l  had  on h i s  sw ing. He 

h i t  t e n  b a l l s  on th e  G o l f te k  Pro I I  Swing A n a ly ze r .  T his 

m achine i n s t a n t l y  r e c o rd s  th e  b a l l  f l i g h t  im pact f a c t o r s  

which in c lu d e :  (1) c lu b h e ad  p a th ,  (2) c lu b fa c e  a n g le ,  (3)

c lu b h e ad  speed , and  (4) c lu b f a c e  c o n ta c t  p o i n t  a t  th e  p o i n t  

o f  im p ac t .  When he a c t u a l l y  h i t  a  g o l f  b a l l  on t h i s  

m achine, h i s  mean p e rfo rm an ce  a f t e r  t e n  t r i a l s  r e s u l t e d  in  a 

c lu b h e ad  p a th  a t  im pact t h a t  r e g i s t e r e d  z e ro  d e g re es  and a 

c lu b fa c e  an g le  a t  im pact t h a t  r e g i s t e r e d  s i x  d eg rees  c lo s e d .  

T h is  meant t h a t  h i s  c lu b h e ad  was t r a v e l i n g  d i r e c t l y  down th e  

t a r g e t  l i n e  a t  im p a c t ,  b u t  h i s  c lu b f a c e  was p o in te d  s i x  

d e g re es  l e f t  o f  t h a t  t a r g e t  l i n e  a t  th e  im pact p o i n t .  He 

a g a in  took te n  sw ings on t h i s  machine w i th o u t  th e  g o l f  b a l l . 

H is mean pe rfo rm ance  i n d i c a t e d  a c o m p le te ly  d i f f e r e n t  swing 

p a t t e m .  T h is  t im e h i s  mean p e rfo rm an ce  r e s u l t e d  i n  a c lu b 

h ead  p a th  t h a t  was s i x  d e g re e s  i n s i d e - o u t  a t  i n ç a c t  and a 

c lu b fa c e  a n g le  t h a t  was e i g h t  d e g re e s  open . T h is  meant 

t h a t ,  a t  th e  p o i n t  o f  im p a c t ,  h i s  c lu b h e a d  was a p p ro a ch in g  

from  i n s i d e  th e  t a r g e t  l i n e  and moving o u t  to  th e  r i g h t  o f  

t h a t  t a r g e t  l i n e .  At th e  same t im e ,  h i s  c lu b f a c e  a n g le  was

ZGGlbid.
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p o in te d  a t  l e a s t  e i g h t  d e g re es  to  th e  r i g h t  o f  th e  t a r g e t  

l i n e .  When he made a swing w i th o u t  a g o l f  b a l l  p r e s e n t ,  h i s  

c lu b h ead  p a th  a t  im pact changed s i x  d e g re es  and h i s  c lu b fa c e  

a n g le  a t  im pact changed f o u r t e e n  d e g re e s .  His f i r s t  swings 

w i th  th e  b a l l  i n d i c a t e d  he was h i t t i n g  p u l l - h o o k s  in to  th e  

l e f t  rough , w hereas h i s  swings w i th o u t  a  g o l f  b a l l  i n d i c a t e d  

he was h i t t i n g  p u s h - s l i c e s  i n t o  th e  r i g h t  ro u g h .

Regan co n c lu d ed  t h a t  th e  p re s e n c e  o f  th e  g o l f  b a l l  

c au se d  e x c e s s iv e  t e n s io n  and p r e s s u r e  in  h i s  h a n d s ,  arms and 

s h o u ld e r s  and was r e s p o n s ib le  f o r  t h e  d r a s t i c  d i f f e r e n c e s  in  

h i s  swing p a t t e r n .  He s a i d  t h a t  t h e  a c t u a l  p re s e n c e  o f  th e  

b a l l  caused  h i s  e n t i r e  r i g h t  s id e  to  t i g h t e n  up and caused  

him  to  " h i t  a t "  th e  g o l f  b a l l  i n s t e a d  o f  " sw ing ing  th rough" 

th e  g o l f  b a l l . ^ ^ ^

Boomer a l s o  had  some v e ry  i n t e r e s t i n g  o b s e r v a t io n s  

a b o u t  th e  e f f e c t s  o f  the  p re s e n c e  o f  th e  g o l f  b a l l  when 

l e a r n in g  th e  sw ing. He c a l l e d  th e  s t u d e n t ' s  d e s i r e  to  h i t  

t h e  b a l l  and to  g e t  i t  i n t o  th e  h o le  as  th e  number one 

re a s o n  why th e  s tu d e n t  has  so much t r o u b le  a t t a i n i n g  t h a t
p yn

g o a l .  He b e l i e v e s  t h a t  most s t u d e n t s  a re  too  concerned  

w i th  g e t t i n g  th e  b a l l  i n to  th e  a i r  and  a re  n o t  concerned

Dave Regan, "An In d ep e n d en t  T e s t  I n v e s t i g a t i n g  th e  
E f f e c t s  o f  th e  P re se n ce  o f  th e  G olf B a l l  on th e  Im pact P o in t  
o f  th e  G olf D r iv e ."  T e s t  conduc ted  a t  P ro-G roup , I n c . ,  
C ha ttanoo ga , T en nessee , O ctober 26, 1982.

^^^Boomer, p .  34.
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enough w i th  th e  employment o f  th e  c o r r e c t  te c h n iq u e  

A ccord ing  to  him, "Any good g o l f e r  knows t h a t  i t  i s

1 2 8

2 7 1

im p o ss ib le  to  make a good d r iv e  when th in k in g  o f  h i t t i n g  th e
272b a l l  a c e r t a i n  d i s t a n c e  and d i r e c t i o n . "  The p o i n t  he i s

t r y i n g  to  make i s  t h a t  th e  b a l l  cann o t be h i t  w i th  any

c e r t a i n t y  u n le s s  th e  end r e s u l t s  ( b a l l  f l i g h t )  a re  i n h i b i t e d

o r  made second ary  to  th e  a c t u a l  sw inging  o f  th e  c l u b . He

sa y s ,  "The g o l f e r  must f e e l  th e  swing t h a t  w i l l  g ive  th e

d e s i r e d  d i s t a n c e  and d i r e c t i o n  and f o r g e t  ab ou t th e  r e s u l t s

o f  t h a t  swing.

The b e g in n in g  g o l f e r  must n o t  o n ly  be unaware o f  the  
a c t u a l  p re se n c e  o f  th e  b a l l ,  b u t  he must n o t  be 
concerned  w i th  where i t  i s  go ing . I f  th e  b e g in n e r  i s  
too  co n sc io u s  o f  th e  b a l l ,  i t  w i l l  be d i f f i c u l t  to  
fo cu s  much a t t e n t i o n  on th e  s w i n g . 274

He r e l a t e s  a s t o r y  o f  one o f  h i s  s t r u g g l in g  s t u d e n t s .

When ask ed  to  make some swings w i th o u t  th e  b a l l ,  th e  s tu d e n t

r e p l i e d ,  " I  can always swing w e l l  when th e r e  i s  no b a l l

p r e s e n t . "  " B u t ,"  he s a i d ,  "when th e  b a l l  i s  in t ro d u c e d ,

e v e r y th in g  c h a n g e s ."  The re a so n  f o r  t h i s  d i f f i c u l t y .  Boomer

c o n te n d s ,  i s  because  th e  s tu d e n t  i s  c o n s c io u s ly  t r y i n g  to

h i t  th e  b a l l  i n s t e a d  o f  c o n s c io u s ly  t r y i n g  to  make a good

2 7 1 I b i d . , p . 103.

2 7 2 l b id . , p .  110.

2 7 3 i b i d . , p . 49.

2 7 4 i b i d . , p . 107.
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2 7 5sw ing. He re a s o n s  t h a t  i t  i s  th e  overwhelming im pulse

to  h i t  th e  b a l l  t h a t  c a u se s  most o f  th e  problem s in  l e a r n in g
2 76g o l f .  He t h e o r i z e s  t h a t  th e  b e g in n e r  needs to  l e a r n  how

to  see  th e  b a l l .  He s t a t e s  t h a t  th e  b e g in n e r  m ust l e a m  n o t
277to  see  th e  b a l l  to  th e  e x c lu s io n  o f  a l l  h i s  o t h e r  se n se .

Boomer a l s o  a d v o c a te s  sw inging  " th ro u g h "  th e  b a l l  and

n o t  " to "  th e  b a l l .  A ccord ing  to  him, i f  t h e  g o l f e r  swings

" to "  th e  b a l l ,  he  w i l l  end up d e c e l e r a t i n g  th e  g o l f  c lub  and

o f f - c e n t e r  h i t s  w i l l  r e s u l t .  I f  th e  b a l l  i s  th e  c e n te r  o f

th e  g o l f e r ' s  a t t e n t i o n ,  h i s  c lu b h ead  speed w i l l  cu lm in a te  a t
278t h a t  p o i n t  and n e g a t iv e  r e s u l t s  w i l l  o c c u r .  The id e a .

Boomer s a y s ,  i s  n o t  even  to  be aware o f  th e  b a l l  b u t  to  t r y
279to  f e e l  th e  sw ing. So, how does th e  good p l a y e r  see  th e

b a l l ?  In  Boomer's o p in io n ,  he s e e s  th e  b a l l  th ro u g h  h i s
280h ig h ly  dev e lo p ed  se n se  o f  f e e l  i n  h i s  h ands . He b e l i e v e s  

t h a t  th e  v a lu e  o f  "k e e p in g  your eye on th e  b a l l "  i s  the  

a s s i s t a n c e  w hich  i t  g iv e s  in  b u i ld i n g  up s i g h t  th rough  f e e l .  

Why i s  i t  t h a t  so o f t e n  the  o r d in a r y  g o l f e r  can  make p e r f e c t  

swings when th e  b a l l  i s  n o t  th e re ?  Y et, when th e  mere

2 7 5 ib id .

2 7 G lb id . ,  p .  29. 

2 7 ? i b i d . ,  p .  103 

2 7 8 i b id . ,  p .  107.

2 7 9 l b id . ,  p .  102.

ZBO ibid ., p .  104.
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p re se n c e  o f  th e  b a l l  becomes a p p a re n t ,  th e  g o l f e r  becomes 

a b s o l u t e ly  f r o z e n .  What would happen i f  one c o u ld  p u t  down 

an i n v i s i b l e  b a l l  f o r  th e  b e g in n in g  g o l f e r ?  I s  i t  knowing

t h a t  th e  b a l l  i s  t h e r e  t h a t  u p s e t s  h i s  swing, o r  i s  i t  th e
281a c t u a l  s i g h t  o f  i t  t h a t  c au se s  th e  many e r r a n t  sh o ts ?

A ccord ing  to  Boomer, th e  b e g i n n e r ' s  o b se s s io n  to  " h i t "  th e
282b a l l  i n h i b i t s  h i s  a b i l i t y  to  make a c o r r e c t  sw ing. He

n i c e l y  sums up h i s  e n t i r e  th e o ry  by sa y in g :

I f ,  a f t e r  h a v in g  m issed  th e  b a l l ,  th e  i n s t r u c t o r  
s a y s ,  "you lo o k ed  u p !"  th e  chances  a re  t h a t  d u r in g  the  
n e x t  swing he w i l l  look  a t  th e  b a l l  so i n t e n t l y  t h a t  
he w i l l  m iss th e  n e x t  s h o t  t o o . 283

The P.G.A. t e a c h in g  manual s t a t e s  t h a t  th e  th r e e

g r e a t e s t  problem s found  in  s tu d e n t s  d u r in g  th e  l e a r n in g

s i t u a t i o n  a r e :  (1) f e a r  o f  m is s in g  th e  b a l l ;  (2) f a i l u r e
284to  keep  th in g s  s im ple  ; and (3) la c k  o f  r e t e n t i o n .  The 

b e g in n in g  g o l f e r  f e a r s  t h a t  he  w i l l  m iss  th e  b a l l  and, 

t h e r e f o r e ,  he f e e l s  he must t r y  to  " h i t  a t "  th e  b a l l  o r  even 

scoop u n d e rn e a th  th e  b a l l  in  o r d e r  to  g e t  i t  a i r b o r n e .  He 

does n o t  t r u s t  h i s  sw ing and l o f t  o f  th e  c lub  t o  g e t  th e  

b a l l  up in  th e  a i r .  The b e g i n n e r ' s  f a i l u r e  to  t r u s t  h i s  

swing and h i s  f e a r  o f  m is s in g  th e  b a l l  o f t e n  f o r c e  him in to

Z G ^Ib id .,  p .  105.

2 8 2 l b id . ,  p .  107.

Z B ^ ib id . ,  p .  110.
9 ftAP.G.A. o f  Am erica, "The Three G r e a t e s t  P ro b lem s, ' 

Methods o f  T eaching (N orth  Palm Beach, F l o r i d a :  P.G .A.
P u b l i c a t i o n ,  1972), pp . 20-21 .
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a l o t  o f  p h y s i c a l  in a d e q u a c ie s  t h a t  would n o t  o th e rw is e  
285o c c u r .  The P.G .A. recommends g iv in g  th e  b e g in n e r  h i s  

f i r s t  f i v e  o r  s i x  l e s s o n s  in d o o rs  where a  n e t  i s  a v a i l a b l e .  

By d o in g  t h i s ,  t h e  s tu d e n t  w i l l  n o t  be i n t i m id a t e d  by

i n i t i a l  p o o r  b a l l  f l i g h t  r e s u l t s  and i s  more l i k e l y  to  work
. . . 2 8 6  

o n  h i s  s w i n g .

The P.G .A. e x p re s s e s  th e  o p in io n  t h a t  th e  p r o f e s s i o n a l  

g o l f  t e a c h e r  sh o u ld  em phasize th e  t a r g e t  more and n o t  th e

b a l l . 2 8 7

T here a r e  v e ry  few s tu d e n ts  who, a f t e r  two o r  
t h r e e  l e s s o n s ,  a re  n o t  c a p a b le  o f  making a p r e t t y  good 
p r a c t i c e  swing as  f a r  as  th e  m ech an ica l  a s p e c t s  a re  
c o n ce rn e d .  Y e t,  t h e  same s tu d e n t  i s n ' t  a b le  to  make 
t h a t  same movement when th e  b a l l  i s  t h e r e .  He becomes 
" b a l l  b o u n d ."  I f  a  man can make th e  p ro p e r  movement 
p a t t e r n  i n  two o r  t h r e e  s e s s io n s  when he i s  making h i s  
p r a c t i c e  sw ing, t h i s  means t h a t  he  has  th e  n e c e s s a ry  
p h y s i c a l  a b i l i t y  to  swing th e  g o l f  c lu b  c o r r e c t l y .
B ut, when he d o e s n ' t  t r a n s f e r  t h a t  same m otion  o v e r  to  
t h e  swing when th e  b a l l  i s  p r e s e n t ,  i t ' s  obv ious  t h a t  
we sh o u ld  n o t  be t r y i n g  to  c o r r e c t  th e  swing
p h y s i c a l l y . 2 8 8

B e s id e s  th e  u s u a l  p s y c h o lo g ic a l  problem s a s s o c i a t e d  w i th  th e  

a p p ea ran ce  o f  a  new s t im u lu s ,  th e  problem s seem to  be t h a t  

t a r g e t - a w a r e n e s s  h a s  been  u n d e r ta u g h t  and t h a t  p h y s i c a l  and

Z ^ ^ ib id .  

2 8 6 ib id .
0 0 7

P.G.A. o f  Am erica, " Im po rtance  o f  T a r g e t , "  ^ t h o d s  
o f  T each ing  (N orth  Palm Beach, F l o r i d a :  P.G.A. P u b l i c a t i o n ,
1 9 7 2 ) 7  p .  2 2 .

ZGGlbid.
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m ech an ica l  a s p e c t s  o f  th e  swing have been  o v e r t a u g h t .

132

28 9

They a l s o  s u g g e s t  h i t t i n g  some b a l l s  w i th  th e  eyes c lo s e d  in
2 9 0o r d e r  to  become more t a r g e t  o r i e n t e d .  They conclude  by

s a y in g ,  "Over t h e  y e a r s  t h e r e  has been  f a r  too  much em phasis
2 9 1i n  t e a c h in g  g o l f  by o v e r fo c u s in g  on th e  b a l l . "

W hiting  would a g re e  w i th  the  P .G .A. recommendation t h a t

b e g in n in g  g o l f e r s  sh o u ld  become more t a r g e t  c o n sc io u s  and

l e s s  b a l l  c o n s c io u s .  He found t h a t  young boys, ages te n  and

e le v e n ,  d id  a s  w e l l  i n  b a l l i s t i c  a im ing as a d u l t s  when th e

boys u se d  t a r g e t  v i s i o n  and th e  a d u l t s  u sed  hand v i s i o n .

T a rg e t  v i s i o n  y i e l d s  g r e a t e r  a c c u ra c y ,  y e t  in  some

a c t i v i t i e s  such a s  g o l f ,  f o r  some r e a s o n ,  th e  g o l f e r  seems
2 9 2to  be  more concerned  w i th  th e  b a l l .

W ell known te a c h in g  p r o f e s s i o n a l  Bob T o sk i s t a t e s ,

"A n x ie ty  and f e a r  cause  t h e  h i t  im p u ls e ."  He f e e l s  t h a t  the
2 9 3word " h i t "  i s  a  d e t r im e n t  to  good te a c h in g  and p la y in g .

Ik e  Handy i n f e r s  i n  h i s  w r i t i n g s  t h a t  th e  p re s e n c e  o f  th e  

g o l f  b a l l  ten d s  to  f r e e z e  th e  body and make p e o p le  t h in k  

th e y  have to  " h i t  a t "  th e  g o l f  b a l l  i n s t e a d  o f  "sw in g ing

2 8 9 ib id .  

2 9 0 lb id .

2 9 1 l b id . ,  p .  17.

^^^H. T. A. W h itin g  and I .  M. C o c k e r i l l ,  "Eyes on 
Hand—Eyes on T a r g e t? " ,  J o u rn a l  o f  Motor B eh av io r ,  6 
(March 1 9 /4 ) ,  27-32 .

Bob T o sk i ,  "How to  Slow Down Your Sw ing,"  G olf 
D i g e s t . 27 (March 1976), 38.
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th rough"  i t .  He g iv e s  examples o f  how some p eo p le  make 

b e a u t i f u l  p r a c t i c e  swings and th e n ,  once a b a l l  i s  p u t  in

f r o n t  o f  them, t h e i r  m otions change to  u g ly ,  sw ip ing
, 294lu n g es .

Many p r o f e s s i o n a l  g o l f  i n s t r u c t o r s  have ad v oca ted
295h i t t i n g  g o l f  b a l l s  w i th  th e  eyes  c lo s e d  o r  p r a c t i c e

296p u t t i n g  w i th  th e  eyes c lo s e d .  A ccord ing  to  t h i s  th e o ry ,

p r a c t i c i n g  in  t h i s  manner w i l l  make th e  g o l f e r  l e s s

co n sc io u s  o f  th e  b a l l  and e n a b le  him to  "sw ing th rou gh"  th e

b a l l  and n o t  " a t "  th e  b a l l .  T h is  method a l s o  h e lp s  th e

g o l f e r  c r e a t e  a b e t t e r  tempo and pace  in  h i s  swing and

a llo w s him to  c o n c e n t r a te  on th e  movements h i s  body i s
297making w h i le  sw ing ing .

B e r th o ly  recommends t h a t  th e  b a l l  must n e v e r  be th e
298o b j e c t i v e  when sw inging  th e  g o l f  c lu b .  He f e e l s  t h a t  th e

mind must n e v e r  be in v o lv e d  w i th  th e  b a l l  o r  d i s a s t r o u s

r e s u l t s  w i l l  o c c u r .  A ccord ing  to  him, th e  b a l l  i s
299i n c i d e n t a l  to  th e  whole sw ing ing  p r o c e s s .

294ike  S. Handy, I t ' s  th e  Damn B a l l  (C hicago, 1 1 1 .:  
T w en tie th  C entury  P r e s s , 1961) , p . 56.

Tosk i and F l i c k ,  p .  206; C a r l  Lohren , "One Move to  
B e t t e r  G o l f ,"  G olf D i g e s t , 26 (A p r i l  1975), 78-79.

9Q6
A1 Barkow, "One f o r  t h e  Y ip p e r ,"  G o lf  M agazine , 24 

(Septem ber 1982), 52.

2 * 7 ib id .

^ ^ ^ B e r th o ly ,  p .  3.

2 9 9 lb id .
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The l i t e r a t u r e  seems to  i n d i c a t e  t h a t  th e  p re s e n c e  o f  

th e  g o l f  b a l l  h as  a r e t a r d i n g  in f lu e n c e  on th e  b e g i n n e r 's  

p ro g r e s s  i n  l e a r n in g  th e  g o l f  sw ing. There has  n o t  been  

enough r e s e a r c h  in  t h i s  a r e a  to  d e te rm in e  th e  e x a c t  re a so n  

f o r  t h i s ,  b u t  from a l l  i n d i c a t i o n s  i t  i s  most l i k e l y  due to  

p s y c h o lo g ic a l  a s  w e l l  a s  p h y s i c a l  r e a s o n s .  The b e g i n n e r 's  

f e a r  o f  f a i l u r e  o f  b e in g  a b le  to  g e t  th e  b a l l  i n t o  th e  a i r  

and th e  u n u su a l  n a tu r e  o f  th e  m echanics o f  th e  movement 

i t s e l f  c o n t r i b u t e  to  th e  i n h i b i t i n g  i n f lu e n c e  t h a t  th e  

p re s e n c e  o f  th e  b a l l  h a s  on th e  b e g in n in g  g o l f e r ' s  p r o g r e s s .

L i t e r a t u r e  R e la te d  to  th e  Use o f  
K i n e s t h e t i c  Feedback when 

L e a rn in g  a Motor S k i l l "

There a r e  many ty p e s  o f  feed back  in fo rm a t io n  t h a t  

e n ab le  a p e rs o n  to  l e a m  a m otor s k i l l .  Most s k i l l  l e a r n i n g  

seems to  r e l y  on th e  ty p e  o f  feedback  we r e c e iv e  from 

e x t e r n a l  s o u r c e s .  T h is  would in c lu d e  feed back  t h a t  we 

r e c e iv e  th ro u g h  our v i s i o n  and h e a r in g .  Even though 

e x t e r n a l  feed b ack  system s a re  e x tre m e ly  im p o r ta n t  in  

l e a r n i n g  a  m otor s k i l l ,  t h e  im portance  o f  i n t e r n a l  o r  

i n t r i n s i c  feedback  in fo rm a t io n  m ight be even  more im p o r ta n t  

when l e a r n i n g  c e r t a i n  s k i l l s .  T h is i n t r i n s i c  in fo rm a t io n  

t h a t  a  l e a r n e r  r e c e i ^ ^ s  from h i s  body i s  c a l l e d  k i n e s t h e t i c  

fee d b ac k . For e x a n ç le ,  when a s tu d e n t  i s  l e a r n i n g  how to  

swing a g o l f  c lu b  f o r  th e  f i r s t  t im e , i t  i s  n o t  uncommon f o r  

th e  i n s t r u c t o r  to  t e l l  th e  s tu d e n t  to  " f e e l  th e  movement."
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A ccord ing  to  Sage, " K in e s th e s i s  i s  s u r e l y  th e  most 

im p o r ta n t  p e r c e p t i o n  man p o s s e s s e s .  W ithou t k i n e s t h e s i s ,  a 

p e rso n  c o u ld  n o t  even  m a in ta in  an e r e c t  p o s t u r e ,  l e t  a lo n e  

engage i n  m otor a c t iv i t i e s . " ^ ® ®  He i n d i c a t e s  th e  im portance  

o f  k i n e s t h e s i s  i n  m otor l e a r n i n g  in  th e  fo l lo w in g  p a ra g ra p h :

The s e n s o ry  r e c e p t o r s  which a r i s e  i n  th e  m u sc le s ,  
te n d o n s ,  j o i n t s ,  and  v e s t i b u l a r  a p p a r a tu s  p ro v id e  us 
w i th  s e n so ry  d a ta  f o r  d i s c r im i n a t io n  o f  th e  p o s i t i o n  o f  
body p a r t s ,  d i s c r i m i n a t i o n  o f  movement, and am p litud e  
o f  t h e  body to  g r a v i t y .  W ithout th e s e  se n so ry  r e c e p 
t o r s ,  c o l l e c t i v e l y  known a s  p r o p r i o c e p to r s ,  motor 
pe rfo rm ance  would be im p o s s ib le .  Every m otor a c t  
depends upon p r o p r i o c e p t i v e  in fo rm a t io n  f o r  i t s  com
p l e t i o n .  P r o p r io c e p t iv e  d a ta  a re  c o n s t a n t l y  b e in g  fe d  
back  to  th e  i n d i v i d u a l  who i s  i n  th e  p ro c e s s  o f  
p e r fo rm in g  a m otor a c t .  In d eed , t h i s  form  o f  
s e n s i t i v i t y  i s  th e  b a s i s  f o r  one o f  th e  m ost i n ç o r t a n t  
feed b ack  mechanisms o f  th e  body. The s t im u lu s  f o r  one 
p a r t  o f  a movement p a t t e r n  a r i s e s  p a r t l y  from  th e  
im m ediate  p r e c e d in g  movement by th e  s t i m u l a t i o n  o f  th e  
p r i o p r i o c e p t o r s  i n  c e r t a i n  p a r t s  o f  t h e  body . Thus, 
an im p o r ta n t  p a r t  o f  motor pe rfo rm ance  does n o t  depend 
on v i s u a l ,  a u d i t o r y ,  o r  c u tan eo u s  s t i m u l i ,  b u t  r a t h e r  
depends upon i n t e r n a l  s t i m u l i  which p ro v id e  d a ta  f o r  
t h e  p e r c e p t i o n  o f  an aw areness o f  th e  p o s i t i o n  o f  th e
body p a r t s  i n  sp a ce  and any movements t h a t  may be
o c c u r r i n g . 301

P h y s ic a l  e d u c a t io n  i n s t r u c t o r s  f r e q u e n t l y  a t te m p t  to  

g e t  t h e i r  s t u d e n t s  to  u se  k i n e s t h e s i s  a s  a  cue w h i le

l e a r n in g  and p e r fo rm in g  a motor t a s k .  For exam ple , th ey

m igh t a sk  th e  s t u d e n t  to  c o n c e n t r a te  on " g e t t i n g  th e  f e e l "  

o f  th e  c o r r e c t  movements a s  he p e rfo rm s th e  t a s k ,  o r  th e y  

may p la c e  th e  s t u d e n t  i n  th e  c o r r e c t  b e g in n in g  o r  te rm in a l

3®®Sage, p .  118. 

3 ® l lb id . ,  p p . 116-117 .
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p o s i t i o n s  f o r  a g iven  t a s k  and ask  him to  " se n se "  th e  limb

a n g u la t io n s  and m uscu la r  c o n t r a c t i o n s .  And, i n  r e c e n t

y e a r s ,  v a r io u s  w e ig h ted  o b j e c t s  have been  u sed  in  motor

s k i l l  i n s t r u c t i o n  in  th e  b e l i e f  t h a t  th e  k i n e s t h e t i c

p e r c e p tu a l  i l l u s i o n s ,  which o c cu r  when norm al w e ig h t  o b j e c t s

a re  s u b s e q u e n t ly  used  in  p e rfo rm in g  th e  t a s k ,  w i l l  produce

improved p e rfo rm an c e s .  These a re  exam ples o f  u t i l i z i n g

k i n e s t h e s i s  a s  a l e a r n in g  m o d a l i ty .

Sage co n te n d s  t h a t ,  s in c e  k i n e s t h e s i s  i s  assumed to  be

dependen t upon th e  p r o p r i o c e p to r s ,  a  p o s s ib l e  approach  to

d e v e lo p in g  t h i s  se n so ry  mode i s  to  have th e  l e a r n e r  p e rfo rm

v a r io u s  movements w i th  h i s  eyes  c lo s e d .  The a ssum p tion  w i th

t h i s  method i s  t h a t  the  l e a r n e r ' s  c o n c e n t r a t i o n  w i l l  be  on
3 0 2th e  movement r a t h e r  than  th e  outcome o f  th e  movement.

A ccord ing  to  him, t h i s  w i l l  e l i m in a te  th e  v a r io u s  o th e r

v i s u a l  s t i m u l i  i n  th e  env ironm en t t h a t  a r e  d i s t r a c t i n g  to
30 3th e  pe rfo rm ance  o f  th e  c o r r e c t  movement p a t t e r n .  A 

second method o f  d ev e lo p in g  k i n e s t h e s i s  h a s  been  a manual 

m a n ip u la t io n  te c h n iq u e  in  w hich th e  l e a r n e r  r e l a x e s  a s  he i s  

gu ided  th ro u g h  th e  movement p a t t e r n . T h e  a ssu m p tio n  i s  

t h a t ,  a s  the  l e a r n e r  i s  g u id ed  th ro u g h  th e  movement, th e  

p r o p r io c e p to r s  a s s o c i a t e d  w i th  th e  movement w i l l  be

3 0 2 l b id . ,  p .  123, 

SO ^Ibid.

^ ° ^ I b id .
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a c t i v a t e d ,  th u s  p ro v id in g  th e  l e a r n e r  w i th  the  c o r r e c t  c u e s .

A f i n a l  method which has been su g g e s te d  f o r  use  in

d ev e lo p in g  k i n e s t h e s i s  i s  t h a t  o f  a c t i v a t i n g  and s e n s i t i z i n g
305more p r o p r io c e p to r s  th roug h  th e  use  o f  h e a v i e r  equ ipm ent.

In  d i s c u s s in g  the  use  o f  k i n e s t h e t i c  cues a s  th ey

r e l a t e d  to  g o l f  swing developm ent, Cook e x p la in s :

The most e f f i c i e n t  cues in  changing  a swing h a b i t  
o r  d e v e lo p in g  a new swing h a b i t  i s  th rough  th e  u se  o f  
k i n e s t h e t i c  c u e s .  K in e s th e t i c  cues c r e a t e  a  p h y s ic a l  
f e e l  f o r  th e  d e s i r e d  a c t io n .  These cues may be 
a f f e c t e d  th rough  th e  u se  o f  swing d r i l l s  and s e l f  
t e a c h in g  d e v ic e s  (such  a s  w r i s t  d e v ic e s ,  form f i t  
g r i p s ,  e t c . )  o r  a c t u a l l y  g u id in g  th e  p e rfo rm e r  th rou gh  
the  e n t i r e  movement.306

A lthough k i n e s t h e s i s  i s  a v e ry  v a lu a b le  t o o l  f o r  motor

s k i l l  l e a r n in g ,  i t  i s  o f t e n  a m isun ders tood  and m isused

te rm . Sage d e f in e s  k i n e s t h e s i s  as th e  d i s c r im in a t io n  by th e

l e a r n e r  o f  th e  p o s i t i o n s  and movements o f  th e  body p a r t s

b a se d  on in fo rm a t io n  o th e r  th an  v i s u a l ,  a u d i to r y ,  o r  
307v e r b a l .  S c o t t  d e f in e d  k i n e s t h e s i s  as  th e  sense  which 

e n a b le s  us to  d e te rm ine  th e  p o s i t i o n s  o f  segm ents o f  th e  

body , t h e i r  r a t e ,  e x t e n t  and d i r e c t i o n  o f  movement, th e  

p o s i t i o n  o f  th e  e n t i r e  body, and th e  c h a r a c t e r i s t i c s  o f  

t o t a l  body m otion .

SO ^ibid.

30Gcook, pp. 32-33.

^O^Sage, p .  117.
308M. G. S c o t t ,  "Measurement o f  K i n e s t h e s i s , "  R esearch  

Q u a r t e r l y . 26 (1955), 324.
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Some w r i t e r s  d i f f e r e n t i a t e  betw een th e  term s 

" k i n e s t h e s i s "  and " p r o p r io c e p t i o n . "  T y p ic a l ly ,  th e  

p s y c h o lo g is t s  r e f e r  to  t h i s  m uscle se n se  a s  " k i n e s t h e s i s , "  

w h i le  th e  p h y s i o l o g i s t s  and m otor l e a r n in g  e x p e r t s  u s u a l ly  

r e f e r  to  i t  as  " p r o p r io c e p t i o n . "  At t im e s ,  th e  two term s 

a re  u sed  in te r c h a n g e a b ly .  M a g i l l ,  in  d i s c u s s in g  the  

d i f f e r e n c e  betw een  th e s e  two te rm s , r e f e r s  to  k i n e s t h e s i s  as 

a  te rm  t h a t  sh o u ld  be c o n s id e re d  a s  l i m i t e d  to  th e  s e n s a 

t i o n s  r e l a t e d  to  th e  movement o f  t h e  l im b s ,  w hereas 

p r o p r io c e p t io n  sh o u ld  be u sed  to  i n d i c a t e  th e  sen se  o f  th e

p o s i t i o n  and movement o f  th e  body and body p a r t s  as  w e l l  as
309th e  f o r c e s  and p r e s s u r e  on th e  body o r  i t s  p a r t s .  The 

g o l f e r ,  f o r  exam ple, o f t e n  d e te rm in e s  how good h i s  swing i s  

by th e  " f e e l "  o f  th e  sw ing. G olf i n s t r u c t o r s  a re  c o n s t a n t ly  

t r y i n g  to  g e t  b e g in n e r s  to  develop  a rhy thm  in  t h e i r  sw ing, 

o r  to  "g ro ove"  th e  sw ing. A l l  t h i s  i s  b a se d  on p r o p r i o 

c e p t io n ,  s in c e  th e  g o l f e r  cannot w atch  o r  h e a r  h i s  swing in  

o r d e r  to  make a d ju s tm e n ts .  R e g a rd le s s  o f  th e  te rm ino logy  

u sed ,  m ost m otor l e a r n in g  e x p e r t s  a g re e  t h a t  " k i n e s t h e s i s "  

o r  " p r o p r io c e p t io n "  i s  an i n t e g r a l  and m ost m isu n d ers to o d  

p a r t  o f  m otor l e a r n in g .

Rasch and Burke d e f in e  k i n e s t h e s i s  a s  the  p e r c e p t io n  o f
310th e  p o s i t i o n  and movement o f  o n e 's  body p a r t s  in  space .

SO^Magill, p .  6 8 .

^^^Rasch and Burke, pp . 107-115
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A ccord ing  to  them, i t  a l s o  in c lu d e s  th e  p e rc e p t io n  o f  th e

i n t e r n a l  and e x t e r n a l  t e n s io n s  and f o r c e s  t h a t  move o r
311s t a b i l i z e  th e  j o i n t s .  V arious  k in d s  o f  r e c e p t o r s

c o n t r i b u t e  to  k i n e s t h e s i s .

Some o f  th e  more s i g n i f i c a n t  r e c e p t o r s  a r e :  (1) j o i n t

r e c e p t o r s  r e s e m b l in g  f lo w e r  sp ra y  e n d in g s  t h a t  g iv e  a  s te a d y

d is c h a rg e  p r o p o r t i o n a l  to  t h e  change in  j o i n t  t e n s io n ;  ( 2 )

j o i n t  r e c e p t o r s  re se m b lin g  e lo n g a te d  P a c in ia n  c o rp u s c le s

g iv in g  a d i s c h a r g e  p r o p o r t i o n a l  to  change in  c a p su le  t e n s io n

d u r in g  th e  movement ; (3) P a c in ia n  c o rp u s c le s  s e n s i t i v e  to

deep p r e s s u r e ;  (4) G olg i Tendon o rg an s  ; and (5) m uscle 
312s p i n d l e s .  A l l  o f  th e s e  r e c e p t o r s  seem to  c o n t r i b u t e  to

th e  l e a r n e r ' s  aw areness  o f  m u scu la r  movement, t e n s io n  and

f o r c e .  These k i n e s t h e t i c  p e r c e p t io n s  a r e  r e l a y e d  to

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

motor l e a r n i n g  may a l lo w  them to  happen a u to m a t i c a l ly  o r  
313s u b c o n s c io u s ly .

K in e s th e s i s  i s  u s u a l l y  r e f e r r e d  to  as  th e  m uscle  se n se  

o f  th e  body. I t  h a s  been  p o p u la r ly  c a l l e d  m an 's  s i x t h  se n se  

b ecau se  i t  was th e  f i r s t  r e c o g n iz e d  i n  a d d i t i o n  to  th e  

o r i g i n a l  f i v e  s e n s e s .  These n e rv e  e n d in g s ,  a l s o  c a l l e d  

s p in d le s  o r  p r o p r i o c e p to r s ,  a re  l o c a t e d  in  th e  m u sc le s .

S l ^ I b id .

^ l ^ I b i d .

3 1 3 lb id .
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tendons and l ig a m e n ts  and seem to  a id  in  th e  c o o r d in a t io n  o f  

movement. I t  i s  th o u g h t  t h a t  th e  p r o p r io c e p to r s  i n  the  

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

th e  m uscle  c e l l s .  A lso , tendon  and l ig a m en t  p r o p r io c e p to r s  

a re  s t i m u l a te d  by th e  s t r e t c h i n g  o r  movement t h a t  r e s u l t s  

from m uscu la r  c o n t r a c t i o n s .  I t  i s  t h i s  c o n s ta n t  feedback  o f  

s t i m u l i  from th e  r e c e p t o r s  t h a t  e n a b le s  a p e rfo rm e r  to  sen se  

the  p o s i t i o n  o f  th e  body p a r t  w i th o u t  the  b e n e f i t  o f  v i s i o n .

L u t tg e n s  and W ells s t a t e  t h a t ,  w i th o u t  th e  r a p i d  t r a n s 

m is s io n  and p r o c e s s in g  o f  in fo rm a t io n  by th e  k i n e s t h e t i c  

sense  r e c e p t o r s ,  c o n t r o l l e d  movements co u ld  n o t  p ro ce ed .

They say  t h a t  k i n e s t h e t i c  p e r c e p t io n  and memory a re  th e  

b a s i s  o f  v o lu n ta r y  movement and m otor l e a r n in g .

The u s u a l  g o a l  i n  m otor l e a r n in g  i s  to  red u ce  th e  new 

p a t t e r n  movement to  su b co n sc io u s  a u t o m a t i c i t y . Complex 

c o o r d in a t io n s  can n o t  be  m a s te re d  u n t i l  c e r t a i n  b a s i c

movement p a t t e r n s  have been  re d u c e d  to  th e  a u to m a t i c i t y  o f
315c o n d i t io n e d  r e f l e x e s .  I t  i s  th e  k i n e s t h e t i c  feedback

mechanism t h a t  h e lp s  to  c o n d i t io n  th e  l e a r n e r ' s  re sp o n se  so 

t h a t  th e  movement can be  pe rfo rm ed  on th e  su b co n sc io u s  

l e v e l .  For e x a n ç le ,  t h e  h ig h ly  s k i l l e d  g o l f e r  does n o t  have 

to  depend on h i s  se n se  o f  s i g h t  to  d e te rm ine  where a g o l f

K ath ryn  L u t tg e n s  and K a th e r in e  F. W ells ,
K in e s io lo g y ,  S c i e n t i f i c  B a s is  o f  Human Motion ( P h i l a d e lp h i a :  
Saunders P u b l i s h in g  C o ., 1982), p .  76.

31 5 Rasch and Burke, p .  110.
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b a l l  w en t. He can f e e l  where th e  b a l l  was h i t  on th e
316c lu b f a c e .  In  th e  f i n a l  a n a l y s i s ,  i t  i s  t h i s  i n t r i n s i c  

feed b ack  in fo rm a t io n  t h a t  a l lo w s  th e  g o l f e r  to  c o r r e c t  h i s  

own e r r o r s .

S c o t t  s t a t e d ,  " O c c a s io n a l ly  one h e a r s  a b e g in n e r  when

l e a r n i n g  some a c t i v i t y  say , ' t h a t  f e l t  good t h a t  t im e ' o r
317' t h a t  f e l t  e a s i e r . ' "  This r e c o g n i t i o n  o f  movement 

s e n s a t io n s  i s  one v e ry  im p o r ta n t  s te p  i n  th e  l e a r n in g  

p r o c e s s .

L e a rn in g  a m otor s k i l l  depends on s e v e r a l  th in g s  

in c lu d in g  ( 1 ) th e  a b i l i t y  to  sen se  o r  f e e l  w hat f o rc e s  one 

i s  e x e r t i n g ,  ( 2 ) the  a b i l i t y  to  d e t e c t  d i f f e r e n c e s  in  

f e e l i n g  from one t r i a l  to  a n o th e r ,  and (3) th e  a b i l i t y  to  

e l i c i t  a  c o n s i s t e n t  p a t t e r n  o f  p e rfo rm ance . These a re  a l l  

k i n e s t h e t i c  p e r c e p t io n s  t h a t  r e l y  on i n t e r n a l  feedback  

m echanism s.

S e v e ra l  s t u d i e s  have i n v e s t i g a t e d  th e  in f lu e n c e  o f  

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

fo ld e d  g o l f  sw ing in g , t e n n i s  s e rv in g ,  and o th e r s  have been 

i n v e s t i g a t e d .  The i m p l i c a t io n  i s  t h a t ,  when one a c q u i r e s  

th e  f e e l  o f  t h e  movement, in depend en t o f  v i s i o n ,  he i s  more 

l i k e l y  to  r e t a i n  i t .  A lso , i t  i s  assumed t h a t ,  when u s in g

E l le n  Kreighbaum and K a th e r in e  M. B a r t e l s ,  
B iom echanics : A Q u a l i t a t i v e  Approach f o r  S tu d y in g  Movement
(M in n e a p o l is : B urgess P u b l i s h in g  C o., 1981), p .  132.

317 Gladys S c o t t ,  A n a ly s is  o f  Human Motion (New York:
F. S. C r a f t s  and Company, 1942), pp . 375-376.
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t h i s  type  o f  l e a r n i n g  te c h n iq u e ,  th e  l e a r n e r ' s  c o n c e n t r a t io n  

w i l l  be on th e  movement p a t t e r n  r a t h e r  than  th e  outcome o f  

t h a t  p a t t e r n .  A ccord ing  to  t h i s  th e o ry ,  v i s u a l  s t i m u l i  in  

th e  env ironm en t i n t e r f e r e  w i th  th e  perfo rm ance  o f  th e  move

ment p a t t e r n .

A ccord ing  to  th e  l i t e r a t u r e ,  i t  would seem t h a t  th e  

dependence on k i n e s t h e t i c  feedb ack  in fo rm a tio n  assumes

in c r e a s in g  im portance  w i th  l e a r n i n g  s k i l l s  t h a t  a re
318r e p e t i t i v e  i n  n a t u r e .  These s k i l l s  a r e  th o se  i n  which 

o n ly  one p a t t e r n  o f  movement has  to  be d ev e loped . P o u lto n
O 1 Q

c l a s s i f i e d  s k i l l s  o f  t h i s  n a tu r e  as " c l o s e d , "  w hereas

Knapp d i s t i n g u i s h e d  betw een s k i l l s  o f  h a b i t  and th o s e  w i th
320a dominant r e l i a n c e  on p e r c e p t io n .  In  any c a s e ,  th e  

l i t e r a t u r e  seems to  i n d i c a t e  t h a t  c lo s e d  s k i l l s  a r e  

p r i m a r i l y  dependen t on p r o p r io c e p t iv e  feed b ack . S k i l l s  such 

as  g o l f ,  d i s c u s  th ro w in g , h ig h  b o a rd  d iv in g  and g ym nastics  

have as  t h e i r  go a l  a h a b i t u a l  r e p r o d u c t io n  o f  a s i n g l e  m otor 

p a t t e r n  and , t h e r e f o r e ,  an i n c r e a s in g  d e le g a t io n  o f  c o n t r o l  

to  p r o p r io c e p t iv e  fee d b ac k . The u l t i m a t e  aim in  m otor 

l e a r n in g  i s  th e  p e r f e c t i o n  o f  a  s k i l l  w i th  a minimum o f

01 Q

John D ic k in so n , P r o p r io c e p t iv e  C o n tro l  o f  Human 
Movement ( P r in c e to n ,  New J e r s e y :  P r in c e to n  Book Co.
P u b l i s h e r s ,  1976), p .  117; Drow atzsky, p .  53.

^^^ P o u lto n ,  p .  467.
320B. Knapp, Sk i l l  in  S p o r t  (London: R ou tledge  and

Kegan P a u l ,  1964).
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c o n sc io u s  co n ce rn  f o r  th e  d e t a i l s  o f  th e  movement. Gardner 

s t a t e s  t h a t  t h e  smooth and harm onious c o o r d in a t io n  o f  th e  

body segm ents i n  th e  p a t t e r n  must be a s s u re d  by th e

r e l a t i v e l y  a u to m a t ic  a c t io n  o f  th e  m usc les  un der  th e  s e l f -
32 1r e g u l a t o r y  c o n t r o l  o f  p r o p r io c e p t iv e  fee d b ac k . She f e e l s

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

c o u ld  s h o r t e n  th e  tim e r e q u i r e d  to  a c h ie v e  th e  optimum or

maximum pe rfo rm ance  l e v e l  and p e rh a p s  in c r e a s e  th e  u l t i m a t e
3 2 2l e v e l  o f  i n d iv i d u a l  a t t a in m e n t .

R e g a rd le s s  o f  w h e th e r  th e  s k i l l  b e in g  l e a r n e d  i s  "open" 

o r  " c l o s e d , " th e  im portance  o f  k i n e s t h e t i c  feedback  in fo rm a 

t io n  c an n o t  be u n d e r r a te d .  Some o f  th e  more s i g n i f i c a n t  

s t u d i e s  u t i l i z i n g  t h i s  method have been  l i s t e d  below .

Because o f  th e  complex, i n t e r r e l a t e d ,  and t h e o r e t i c a l  n a tu r e  

o f  t h i s  m a t e r i a l ,  th e  w r i t e r  o rg a n iz e d  th e  in fo rm a t io n  i n to  

f o u r  s u b - t o p i c s  which in c lu d e :  ( 1 ) th e  r e l a t i o n s h i p  o f

k i n e s t h e s i s  to  m otor l e a r n in g ;  ( 2 ) a rev ie w  o f  th e  g o l f  

s t u d i e s  and th e  k i n e s t h e t i c  approach  to  l e a r n i n g  th e  g o l f  

swing; (3) o t h e r  r e l a t e d  s t u d i e s  and im p o r ta n t  f in d in g s  

c o n c e rn in g  th e  k i n e s t h e t i c  app roach  to  th e  l e a r n in g  o f  m otor 

s k i l l s ;  and (4) o p in io n s  ab o u t  k i n e s t h e t i c  methods o f

321E l i z a b e th  B. G ardner, " P r o p r io c e p t iv e  R e f le x e s  and 
T h e i r  P a r t i c i p a t i o n  i n  Motor S k i l l s , "  Q ues t ,  12 (1 9 6 9 ) ,  
1-24 .

322%bid.
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i n s t r u c t i o n  from  th e  a c c e p te d  a u t h o r i t i e s  in  th e  g o l f  

p r o f e s s i o n .

R e la t io n s h ip  o f  K in e s th e s i s  
t o  Motor L e a rn in g

I f  k i n e s t h e s i s  i s  an im p o r ta n t  p a r t  o f  l e a r n in g  a m otor

s k i l l  a s  many a u th o r s  have su g g e s te d ,  th e n  i t  can be

co nc luded  t h a t  k i n e s t h e s i s  and m otor a b i l i t y  a re  h ig h ly

r e l a t e d .

T a y lo r ,  in  one o f  th e  p io n e e r  s t u d i e s  on k i n e s t h e s i s

and m otor s k i l l  l e a r n i n g ,  a d m in is te r e d  a b a t t e r y  o f  f o u r t e e n

t e s t s  to  two g roups o f  c o l l e g e  b a s k e t b a l l  p l a y e r s .  The

r e s u l t s  showed t h a t  th e  d i f f e r e n c e s  be tw een th e  " s u c c e s s f u l "

( th o s e  who made th e  team) and th e  " u n s u c c e s s f u l"  ( th o se  who

d id  n o t  make th e  team) p l a y e r s  in  s i n g l e  t e s t s  w ere o f

l i t t l e  s i g n i f i c a n c e ,  b u t  th e y  were a l l ,  w i th  one e x c e p t io n ,
323in  fa v o r  o f  th e  s u c c e s s f u l  p l a y e r s .  I t  was s u g g e s te d

t h a t ,  w hereas th e  u n i t  d i f f e r e n c e  was o f  l i t t l e  s i g n i f i c a n c e ,
3 2 4t h e  c u m u la t iv e  d i f f e r e n c e s  were h ig h ly  s i g n i f i c a n t .  In

o t h e r  w ords , boys who made th e  v a r s i t y  b a s k e t b a l l  team 

s c o re d  b e t t e r  on th e  k i n e s t h e t i c - t e s t  b a t t e r y  th a n  d id  th e  

u n s u c c e s s f u l  c a n d id a t e s .

W. J .  T a y lo r ,  "The R e la t io n s h ip  Between K i n e s t h e t i c  
Judgment and S uccess  i n  B a s k e t b a l l , "  T h e s is ,  P e n n sy lv a n ia  
S t a t e  C o l le g e ,  1933.

3 2 4 ib id .
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P h i l l i p s  a t te m p te d  to  d e te rm in e  th e  r e l a t i o n s h i p  

be tw een  k i n e s t h e s i s  and p erfo rm ance  d u r in g  th e  e a r l y  s ta g e s  

o f  a c q u i r in g  two m otor s k i l l s  which s im u la te d  th e  " p u t t "  and 

th e  " d r iv e "  i n  g o l f .  He found a p o s i t i v e  r e l a t i o n s h i p  

betw een  th e  two w i th  r e s p e c t  to  c e r t a i n  p h a se s  o f  

k i n e s t h e s i s .

L in d say  found a  low p o s i t i v e  r e l a t i o n s h i p  between 

k i n e s t h e t i c  p e r c e p t io n  and th e  l e a r n in g  o f  a m otor s k i l l  

and a low s i g n i f i c a n t  r e l a t i o n s h i p  betw een k i n e s t h e s i s  and
o 9 f:

f i n a l  ach ievem en t i n  a m otor s k i l l .

R o lo f f  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  betw een 

k i n e s t h e s i s  and th e  motor l e a r n i n g  o f  c o l l e g e  women in  

c e r t a i n  m otor s k i l l s .  Over two hundred  s tu d e n ts  were s p l i t  

i n t o  s e v e r a l  b o w lin g  and t e n n i s  c l a s s e s .  They were g iven  

s e v e r a l  m otor a b i l i t y  t e s t s  and t e s t s  o f  K i n e s t h e s i s .  The 

e x p e r im e n ta l  c l a s s  was t a u g h t  by ( 1 ) em phasiz ing  th e  f e e l  o f  

movement, (2) s h o r t  d e m o n s tra t io n s  were u se d ,  and (3) d r i l l s  

were u sed  i n  which th e  s tu d e n ts  c lo s e d  t h e i r  e y e s .  The 

t e n n i s  c l a s s  was t a u g h t  by methods a t t e m p t in g  to  s t r e s s  th e  

" f e e l "  o f  each  s t r o k e .  At th e  end  o f  e i g h t  weeks th ey  were 

r a t e d  by t h r e e  ju d g e s  on t h e i r  form . R o lo f f  co nc lu ded  t h a t

opc
B e m a th  P h i l l i p s ,  " R e la t io n s h ip  Between C e r ta in  

P hases  o f  K i n e s t h e s i s  and Perfo rm ance  D uring  th e  E a r ly  
S ta g es  o f  A c q u ir in g  Two P e rcep tu o -M o to r  S k i l l s , "  R esearch  
Q u a r t e r l y , 12 (O c tober 1941), 571-586.

OOfi
Doreen L in d sa y ,  " R e la t i o n s h ip  Between M easures o f  

K in e s th e s i s  and th e  L e a rn in g  o f  a Motor S k i l l , "  T h e s is  
Univ. o f  C a l i f o r n i a ,  1952.
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t h e r e  was a p o s i t i v e  r e l a t i o n s h o p  betw een m otor a b i l i t y  and

k i n e s t h e s i s  b u t  t h e r e  was no s t a t i s t i c a l  s ig çn if ican ce  to

i n d i c a t e  t h a t  th e  k i n e s t h e t i c  approach  in  t e a c h in g  th e s e  two

m otor s k i l l s  was b e t t e r  than  c o n v e n t io n a l  te a c h in g  
327t e c h n iq u e s .

W iebe 's  s tu d y  a l s o  i n d i c a t e d  a  s t r o n g  r e l a t i o n s h i p  

betw een k i n e s t h e s i s  and motor l e a r n in g .  Using tw en ty -one  

d i f f e r e n t  t e s t s  to  measure k i n e s t h e s i s ,  he found s i g n i f i c a n t

d i f f e r e n c e s  in  th e  s c o re s  made by c o l l e g e  a t h l e t e s  and non-
328a t h l e t e s .  W ithout e x c e p t io n ,  th e  a t h l e t e ' s  sc o re  on th e  

k i n e s t h e t i c  t e s t s  was much h ig h e r  th an  th e  n o n - a t h l e t e ' s  

s c o r e . 329

Mumby found t h a t  th e  k i n e s t h e t i c  a b i l i t y  to  m a in ta in  a

c o n s ta n t  m uscu la r  p r e s s u r e  under a c o n d i t io n  o f  i r r e g u l a r

change in  p r e s s u r e  was s i g n i f i c a n t l y  r e l a t e d  to  w r e s t l i n g

a b i l i t y .  On th e  o th e r  hand, he found t h a t  k i n e s t h e t i c

a b i l i t y  to  m a in ta in  a c o n s ta n t  arm p o s i t i o n  a g a i n s t  th e

i r r e g u l a r  f o rc e  c r e a t e d  by th e  t e s t i n g  a p p a ra tu s  was
330u n r e l a t e d  to  w r e s t l i n g  a b i l i t y .  P ro o f  o f  cham pionship

3 2 7 L. L. R o lo f f ,  " K in e s th e s i s  i n  R e la t io n  to  L ea rn in g  
S e le c te d  Motor S k i l l s , "  R esearch  Q u a r te r ly ,  24 (1953), 
210-217.

32®V. R. Wiebe, "A Study o f  T e s ts  o f  K i n e s t h e s i s , "  
R esearch  Q u a r te r l y , 25 (1954), 222-230.

3 2 9 ib id .
3 3 0 H. H. Mumby, " K in e s th e t i c  A c u ity  and B alance  R e la te d  

to  W re s t l in g  A b i l i t y , "  R esearch  Q u a r te r ly ,  24 (1953), 
327-334,
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w r e s t l i n g  a b i l i t y  w i th o u t  v i s u a l  cues i s  f u r n i s h e d  by th e  

many b l i n d  w r e s t l e r s  who have  won w r e s t l i n g  to u rn am en ts .  In  

f a c t ,  d u r in g  p r a c t i c e  s e s s io n s ,  many coaches w i l l  b l i n d f o l d  

a  w r e s t l e r  to  te a c h  him to  r e l y  on h i s  k i n e s t h e t i c  feedback  

in fo rm a t io n  because  t h i s  p r a c t i c e  te c h n iq u e  w i l l  g ive  muscle 

f o r c e  in fo rm a t io n  to  a much more s a t i s f a c t o r y  deg ree  th an  

v i s u a l  c u e s .

In  a n o th e r  s tu d y  i n v e s t i g a t i n g  th e  r e l a t i o n s h i p  o f

k i n e s t h e s i s  to  m otor l e a r n i n g ,  P h i l l i p s  and Summers found

ev id e n ce  t h a t  t h e r e  i s  a  r e l a t i o n s h i p  betw een m otor l e a r n in g
3 3 1and p o s i t i o n a l  m easures o f  k i n e s t h e s i s .  In  t h e i r  s tu d y ,

s u b j e c t s  were exposed  to  a p a r t i c u l a r  arm movement and a sked

to  r e p l i c a t e  t h a t  movement. They found t h a t  f a m i l i a r i t y

w i th  th e  movement in f lu e n c e d  th e  d eg ree  o f  s e n s i t i v i t y  t h a t

th e  s u b j e c t s  had  becau se  th e y  found few er e r r o r s  in  the

dom inant arm. T h e i r  s tu d y  i n d i c a t e d  t h a t  t h e r e  was a

r e l a t i o n s h i p  be tw een  l e a r n in g  to  bowl and some k i n e s t h e t i c

m easu res .  They concluded  t h a t  in  a l l  c a se s  k i n e s t h e t i c

s e n s i t i v i t y  and k i n e s t h e t i c  sen se  a re  more im p o r ta n t  in  th e

e a r l y  s ta g e s  o f  l e a r n in g  th a n  th e  l a t e r  s t a g e s  o f  
2 3 9l e a r n in g .

3 3 1 M arjory  P h i l l i p s  and Dean Summers, " R e la t io n  o f  
K i n e s t h e t i c  P e r c e p t io n  to  Motor L e a r n in g ,"  R esearch  
Q u a r t e r l y , 25 (December 195 4 ) , 456-469.

332lbid.
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A ccord ing  to  t h i s  r e s e a r c h ,  t h e r e  seems to  be g e n e ra l  

ag reem ent among th e  e x p e r t s  t h a t  t h e r e  i s  a s t r o n g ,  p o s i t i v e  

r e l a t i o n s h i p  betw een m easures  o f  k i n e s t h e s i s  and m otor 

l e a r n in g .  As w i l l  be shown in  th e  f o l lo w in g  s e c t i o n s ,  t h i s  

r e l a t i o n s h i p  i s  s p e c i f i c  to  th e  s k i l l  i n  q u e s t io n .

G o lf  S tu d ie s  U t i l i z i n g  th e  
K i n e s t h e t i c  Approach to  
L e a rn in g  th e  Swing

V ariou s  g o l f  s t u d i e s  have i n v e s t i g a t e d  th e  k i n e s t h e t i c  

app roach  to  l e a r n i n g  th e  g o l f  sw ing. When leazm ing  t h i s  

way, th e  g o l f e r  i s  a sk ed  to  c lo s e  h i s  ey es  w h i le  p e rfo rm in g  

th e  movement p a t t e r n .  The a ssum ption  w i th  t h i s  method i s  

t h a t  th e  g o l f e r  w i l l  devo te  h i s  a t t e n t i o n  to  th e  movement 

p a t t e r n  ( th e  swing) r a t h e r  th an  th e  outcome ( b a l l  f l i g h t )  o f  

t h a t  p a t t e r n .  By so do ing , i t  i s  hoped t h a t  th e  g o l f e r  w i l l  

develop  a  b e t t e r  swing w h i le  a l s o  d e v e lo p in g  a  " f e e l "  f o r  

t h a t  sw ing.

G r i f f i t h ' s  s tu d y  was one o f  th e  f i r s t  g o l f  s t u d i e s  t h a t  

i n v e s t i g a t e d  th e  u se  o f  a k i n e s t h e t i c  feed b ack  te c h n iq u e .

Ke found in  h i s  s tu d y  on l e a r n i n g  to  d r iv e  a g o l f  b a l l  t h a t  

th e  b l i n d f o l d e d  method o f  p r a c t i c e  a id e d  th e  p l a y e r  i n
o o o

d e v e lo p in g  th e  " f e e l "  o f  th e  c o r r e c t  s h o t .

A ccord ing  to  H an ley , l e a r n in g  to  d u p l i c a t e  any s k i l l  

r e q u i r e s  t h a t  a c o n t r o l  p a t t e r n  be e tc h e d  i n t o  th e  b r a i n .

333 Coleman G r i f f i t h ,  "An E xperim ent i n  L e a rn in g  to  
D rive  a  G olf B a l l , "  A t h l e t i c  J o u r n a l ,  11 (June  1931), 11-13.
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This e t c h in g  p ro c e s s  can be ach iev e d  by th e  s tu d e n t  th in k in g  

abou t how th e  swing sh o u ld  look  w h ile  t r y i n g  to  f e e l  th e
O O A

k i n e s t h e t i c  s e n s a t io n s  he i s  e x p e r ie n c in g .  T h is  form o f  

m en ta l  p r a c t i c e  a u to m a t i c a l l y  o c cu rs  when th e  p e rfo rm e r  i s
005

t a u g h t  a m otor s k i l l  k i n e s t h e t i c a l l y . Hanley b e l i e v e d  

t h a t  th e  t e a c h e r  sh o u ld  s t r e s s  th e  im portance  o f  k i n e s t h e s i s  

when l e a r n i n g  th e  g o l f  swing and th e  s tu d e n t  sh ou ld  t r y  to  

r e c a l l  t h e  c o r r e c t  movements by way o f  th e  m uscle s e n se .

She b e l i e v e d  t h a t  th e  g r e a t e r  th e  k i n e s t h e t i c  s e n s i t i v i t y ,
O

the  more l i k e l y  th e  s tu d e n t  would l e a m  g o l f .

Coady i n d i c a t e d  t h a t  k i n e s t h e s i s  i s  th e  b a s i s  f o r

l e a r n in g  a m otor a c t i v i t y  i n  o rd e r  t h a t  i t  may be r e p e a te d
337w i th  th e  l e a s t  amount o f  c o n sc io u s  th o u g h t .  In  h e r  

s tu d y  she compared th e  k i n e s t h e t i c  method o f  te a c h in g  g o l f  

w i th  c o n v e n t io n a l  m ethods. She conc luded  t h a t  g o l f  s k i l l s

were n o t  s i g n i f i c a n t l y  improved by th e  u se  o f  th e
338k i n e s t h e t i c  ap p ro a ch . R o llo  a l s o  compared two methods oi  

t e a c h in g  b e g in n in g  g o l f  s k i l l s  to  c o l l e g e  women. One group

^^^Mrs. S te w a r t  H anley , "Sense  o f  F e e l  i n  G o l f , "
J o u rn a l  o f  H e a l th  and P h y s ic a l  E d u c a tio n ,  8 (June  1937), 
336-367.

335ibid.
33Glbid.
337C h ar len e  Coady, "The E f f e c t  o f  A pply ing  th e  

P r i n c i p l e s  o f  K in e s th e s i s  i n  T each ing  G olf S k i l l s  to  C o lleg e  
Women, T h e s is  I n d ia n a  U n iv . ,  1950.

33Glbid.
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was t a u g h t  by em phasiz ing  k i n e s t h e t i c  p e r c e p t io n ,  and th e

o th e r  group was t a u g h t  by th e  t r a d i t i o n a l  method. To a s s i s t

k i n e s t h e t i c  p e r c e p t io n ,  a b l i n d f o l d  was u se d .  At th e

c o n c lu s io n  o f  h e r  g o l f  u n i t ,  she found no advan tage  o f
339e i t h e r  method o v e r  th e  o t h e r .  S ince  n e i t h e r  Coady' s n o r  

R o l l o ' s  s tu d y  a llo w ed  th e  s tu d e n ts  to  use  t h e i r  v i s i o n  a t  

any time d u r in g  th e  l e a r n in g  p r o c e s s ,  i t  m ight be i n f e r r e d  

t h a t  th e  f a i l u r e  o f  th e  k i n e s t h e t i c  method was p r i m a r i l y  due 

t o  th e  s t u d e n t s '  i n a b i l i t y  to  form a r e f e r e n c e  o f  c o r r e c t 

n e s s  i n  t h e i r  m inds. And, a s  has  been  p r e v io u s ly  m entioned , 

a  r e f e r e n c e  fo c o r r e c tn e s s  i s  d i f f i c u l t  to  t r a n s l a t e  th ro u g h  

v e rb a l  cues.^^®

R a g s d a le 's  f in d in g s  were j u s t  th e  o p p o s i te  o f  th o se  

found by Coady and R o l lo ,  He found t h a t ,  i n  t e a c h in g  th e  

g o l f  d r i v e ,  s u b j e c t s  pe rfo rm ed  b e t t e r  i f  some p r a c t i c e  was 

g iv en  in  th e  absence  o f  v i s u a l  c u e s .^ ^ ^

In  P a s h 's  s tu d y ,  he u se d  hoods on th e  heads o f  two 

d i f f e r e n t  groups o f  g o l f e r s .  The hood n e c e s s i t a t e d  t h a t  th e  

g o l f e r  c o n c e n t r a te  on th e  f e e l  o f  th e  s h o t  in  p r e d i c t i n g  

where th e  b a l l  ended up . He w anted to  know i f  th e  more

^ ^ ^ E th e l  Todd R o llo ,  "A Comparison o f  Two Methods o f  
T eaching  S e le c te d  G o lf  S t r o k e s , "  T h e s is  Univ. o f  Iowa,
1951.

^^^Schm idt, Motor C o n tro l  and L e a r n in g , p .  480.

^^^C. E. R ag sd a le ,  " L e a rn in g  and I n s t r u c t i o n ,  P a r t  I , "  
F o r t y - n i n th  Yearbook o f  th e  N a t io n a l  S o c ie ty  f o r  th e  Study 
o f  E d u ca tio n  (C h ica g o : U n iv e r s i ty  o f  Chicago P r e s s ,  1959),
p .  174.
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p r o f i c i e n t  g o l f e r  c o u ld  p r e d i c t  th e  d i r e c t i o n  o f  g o l f  s h o ts

more a c c u r a t e l y  th an  b e g in n in g  g o l f e r s . A secondary  pu rpose

o f  h i s  s tu d y  was to  d e te rm ine  w he ther  th e  acc u ra c y  o f  th e

p r e d i c t i o n  in ^ ro v e d  w i th  p r a c t i c e .  He concluded  t h a t ,  a f t e r

b e in g  b l in d f o l d e d  w i th  hoods, t h e  p r o f i c i e n t  g o l f e r s

e s t im a te d  th e  r e s u l t s  o f  t h e i r  s h o ts  s i g n i f i c a n t l y  b e t t e r
342th an  b e g in n in g  g o l f e r s .  A lso , k i n e s t h e t i c  te c h n iq u e s  and

p r a c t i c e  ten ded  to  improve th e  b a l l  s t r i k i n g  a cc u ra c y  o f  a l l
343groups e x c e p t  th e  h ig h ly  s k i l l e d  e x p e r im e n ta l  g roup. The

g r e a t e r  a b i l i t y  o f  p r o f i c i e n t  g o l f e r s  to  e s t im a te  th e

r e s u l t s  o f  t h e i r  g o l f  s h o ts  from k i n e s t h e t i c  p e r c e p t io n  and

to  gauge improvement from p r a c t i c e  a t  b o th  p r o f i c i e n c y

l e v e l s  i n d i c a t e d  t h a t  k i n e s t h e t i c  p e r c e p t io n  was a l e a r n e d
344r a t h e r  th an  in n a te  a b i l i t y .

The r e s u l t s  on th e  k i n e s t h e t i c  method o f  l e a r n in g  g o l f  

have been  v e ry  i n c o n c lu s iv e .  Some i n v e s t i g a t i o n s  have found 

t h i s  to  be an e f f i c i e n t  method o f  l e a r n in g  th e  g o l f  swing 

w h i le  o th e r  s t u d i e s  have found i t  to  be no b e t t e r  th an  

c o n v e n t io n a l  m ethods. More r e s e a r c h  i s  needed  to  d e te rm in e  

th e  b e n e f i t s  o f  such a p ro c e d u re .

342Kaye Ladd P ash , " Im prov ing  K i n e s t h e t i c  P e r c e p t io n ,  
T h e s is  Univ. o f  I l l i n o i s ,  1968.

3 4 3 ib id .  

344%bid.
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O ther  S k i l l s  t h a t  Have Been Taught 
U t i l i z i n g  th e  K i n e s t h e t i c  
I n s t r u c t i o n a l  Technique

Many s t u d i e s  u s in g  the  k i n e s t h e t i c  approach  to  l e a r n in g

have a l s o  been  t r i e d  i n  o t h e r  m otor l e a r n in g  s i t u a t i o n s .  I t

ha s  been  found t h a t  t h e r e  a r e  many c o n t r a d i c t i n g  r e s u l t s

from t h i s  r e s e a r c h .  Some r e s e a r c h e r s  have s t a t e d  t h a t  by

p u t t i n g  th e  em phasis on th e  " f e e l "  and th e  "form " o f  th e

movement p a t t e r n  th e  p e r fo rm e r  w i l l  s u b s e q u e n t ly  improve

th e s e  a r e a s . I n  a d d i t i o n  to  t h i s ,  th ey  a l s o  assumed t h a t

th e  r e s u l t s  o f  th e  movement p a t t e r n  (a c c u ra c y  and d i s t a n c e )

w i l l  improve due to  th e  improvement in  th e  te c h n iq u e  o f  th e
345movement p a t t e r n .  U n f o r tu n a te ly ,  most o f  th e  r e s e a r c h  

t h a t  h a s  been  done on k i n e s t h e t i c  approach  to  l e a r n i n g  has  

t e s t e d  outcome in f o r m a t io n .  In  o t h e r  w ords, i f  th e  r e s u l t  

(a c c u ra c y  and d i s t a n c e )  o f  th e  movement p a t t e r n s  were 

im proved, th e n  i t  was assumed t h a t  th e  k i n e s t h e t i c  app roach  

to  l e a r n in g  th e  s k i l l  m ust be  an e f f e c t i v e  way to  l e a m .  

L ik ew ise ,  i f  t h e  r e s u l t  o f  th e  movement p a t t e r n  d id  n o t  

improve, th e  k i n e s t h e t i c  app roach  to  l e a r n in g  was s a i d  to  be 

an i n e f f e c t i v e  way to  l e a m .

A f t e r  a th o ro u g h  re v ie w  v f  th e  l i t e r a t u r e ,  th e  w r i t e r  

d id  n o t  f i n d  any s t u d i e s  t h a t  t e s t e d  movement in fo rm a t io n  on 

a k i n e s t h e t i c a l l y  m o n ito red  i n s t r u c t i o n a l  te c h n iq u e .  The

3 4 5 w e lls ,  p .  386.

3 4 6 ib id .
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w r i t e r  assumed t h a t  t h i s  was due to  th e  d i f f i c u l t y  in  

m easu ring  such a p ro c e d u re .  For exam ple, m easu ring  where a 

t e n n i s  b a l l  ends up (outcome in fo rm a t io n )  i s  much e a s i e r  

th a n  t r y i n g  to  m easure th e  e f f i c i e n c y  o f  th e  movement 

p a t t e r n .  P r e s e n t l y ,  th e  o n ly  methods a v a i l a b l e  f o r  

m easu ring  movement e f f i c i e n c y  have been  th rough  s u b j e c t iv e  

r a t i n g s ,  f i l m  a n a ly s e s  and  b io m e ch a n ica l  a n a ly s e s .  I t  i s  

th e  w r i t e r ' s  c o n te n t io n  t h a t  m ost o f  th e  c o n t r a d i c t o r y  

n a tu r e  o f  th e  k i n e s t h e t i c a l l y - m o n i t o r e d  i n s t r u c t i o n a l  

t e c h n iq u e s  were due to :  ( 1 ) th e  measurement te c h n iq u e  used ;

(2) th e  s p e c i f i c  n a tu r e  o f  th e  s k i l l  b e in g  l e a r n e d ;  and (3) 

th e  d i f f e r e n t  methods u se d  to  communicate the  k i n e s t h e t i c  

i n s t r u c t i o n a l  t e c h n iq u e s .  Some o f  th e s e  k i n e s t h e t i c a l l y  

m o n ito red  s t u d i e s  have been  l i s t e d  below .

As f a r  back  a s  1930 G r i f f i t h  su g g e s te d  t h a t  b a s k e t b a l l  

p l a y e r s  sh o u ld  p r a c t i c e  s h o o t in g  f r e e  throw s w h i le  b l i n d 

f o ld e d  to  g e t  th e  " f e e l "  o f  th e  movement and to  c o r r e c t  any 

d i s t a n c e  e r r o r s . B a r c l a y  c o n c u r re d  w i th  G r i f f i t h  by 

s t a t i n g  t h a t  th e  l e s s  a p l a y e r  depends on v i s i o n  i n  s h o o t in g  

a b a s k e t b a l l ,  th e  more he  can develop  n e u ro m u scu la r  aw are

n e s s  o f  p o s i t i o n  and c o o r d in a t io n  and th e  b e t t e r  h i s  chances 
348f o r  s u c c e s s .  S i m i l a r l y ,  G ephart  found t h a t  s u b j e c t s  who

^Coleman G r i f f i t h ,  "Types o f  E r r o r s  i n  Throwing F ree  
T hrow s,"  A t h l e t i c  J o u r n a l , 1 (Sepbember 1930), 2 2 -26 .

^^^G. D. B a rc la y ,  "The R e la t io n s h ip  Between E f f i c i e n t  
V is io n  and C e r ta in  S enso ry  Motor S k i l l s , "  D iss .  New York 
U n iv . ,  1938.
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p r a c t i c e d  f r e e  th ro w in g  in  b a s k e t b a l l  b l i n d f o l d e d  improved

s i g n i f i c a n t l y  more th a n  s u b j e c t s  who had  an e q u a l  amount o f
349s i g h t e d  p r a c t i c e .

M cG ra th 's  s tu d y  p o in te d  o u t  j u s t  th e  o p p o s i te  r e s u l t s .

In  s tu d y in g  th e  e f f e c t s  o f  b l in d f o l d e d  p r a c t i c e  on f r e e

th row  a c c u ra c y ,  he concluded  t h a t  v i s u a l  cues  seem to  be

more im p o r ta n t  th a n  k i n e s t h e t i c  cues when l e a r n in g  t h i s  
350s k i l l .  D u r e n t i n i ' s  r e s u l t s  a g re ed  w i th  M cG rath 's

f i n d i n g s .  He, a l s o ,  i n v e s t i g a t e d  th e  u se  o f  k i n e s t h e t i c

p e r c e p t i o n  and th e  l e a r n in g  o f  th e  f r e e  throw  i n  b a s k e t b a l l .

He d id  n o t  f i n d  any s i g n i f i c a n t  improvement be tw een  th e

b l i n d f o l d e d  group and th e  group t h a t  t r a i n e d  
351c o n v e n t i o n a l l y .

E spenschade  w an ted  to  know i f  b l i n d f o l d e d  s u b j e c t s  

c o u ld  re p ro d u c e  a lim b movement t h a t  was d e m o n s tra te d  to  

them. She a l s o  w an ted  to  know how a c c u r a t e l y  a s u b je c t  

c o u ld  d i r e c t  a  movement and to  what e x t e n t  th e  s u b j e c t s  

w ould improve w i th  p r a c t i c e .  To p e rfo rm  t h i s  s tu d y ,  she

3 4 9 Gene C h a r le s  G ephart ,  "The R e la t i v e  E f f e c t  o f  
B l in d f o ld e d ,  S ig h te d  and No P r a c t i c e  on F ree  Throw A ccuracy ,"  
T h e s is  U niv. o f  I l l i n o i s ,  1954.

330John W ill iam s McGrath, "The R e la t i v e  Im portance  o f  
K i n e s t h e t i c  and V isu a l  Cues i n  L e a rn in g  a Hand-Eye C oord ina
t i o n  S k i l l , "  T h e s is  Univ. o f  C a l i f o r n i a ,  1952.

3 5 1 C aro l  L o u ise  D u r e n t in i ,  "The R e la t io n s h ip  o f  a 
P u rp o r te d  Ifeasure  o f  K in e s th e s i s  to  th e  L e a rn in g  o f  a Simple 
Motor S k i l l - - t h e  B a s k e tb a l l  F ree-Throw , P r o j e c t e d  w i th  and 
w i th o u t  V i s io n , "  T h e s is  Univ. o f  M a s s a c h u s e t t s ,  1967.
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dem onstra ted  a s im p le  t a r g e t - th r o w in g  s k i l l  to  a group o f  

se v en ty  men and women. A f te r  th e  d e m o n s tra t io n ,  she b l i n d 

fo ld e d  th e  s tu d e n ts  and asked  them to  throw o b je c t s  a t  a 

t a r g e t  tw elve  f e e t  away. She found t h a t  th e  s tu d e n ts

in c r e a s e d  t h e i r  se n se  o f  d i s t a n c e  in  th row ing  b u t  t h e i r
352a ccu racy  d id  n o t  im prove. A lso , none o f  th e  s tu d e n ts

a t t r i b u t e d  t h e i r  improvement to  g e t t i n g  th e  " f e e l "  o f  th e

a c t i v i t y .  They a l l  b e l i e v e d  t h a t  t h e i r  improvement was due

to  g e t t i n g  th e  " id e a "  o f  th e  a c t i v i t y  and t h e i r  a b i l i t y  to
353m e n ta l ly  v i s u a l i z e  th e  t a r g e t .  She conc luded  t h a t  a 

s im ple  eye-hand  c o o rd in a t io n  t a s k  c o u ld  be le a rn e d  w i th o u t  

th e  a id  o f  v i s i o n  b u t ,  a t  th e  same t im e , she d e te rm ined  

th e r e  was no e v id e n ce  t h a t  an i n d iv i d u a l  c o u ld  l e a m  th e  

" f e e l "  o f  th e  movement and be a b le  to  i d e n t i f y  and a s s o c i a t e  

i t  w i th  su b seq u en t  p e r fo rm a n c e .

Benson i n v e s t i g a t e d  th o se  s k i l l s  which r e q u i r e d  th e  

p r o j e c t i n g  o f  an o b j e c t .  She found t h a t  v i s i o n ,  as  a f a c t o r  

a f f e c t i n g  motor pe rfo rm ance , app ea red  h ig h ly  s p e c i f i c  to  the  

perform ance  o f  an a c t i v i t y .  She a l s o  s t a t e d  t h a t  m easures

352Anne E spenschade , " K in e s th e t i c  Awareness i n  Motor 
L e a rn in g ,"  P e r c e p tu a l  and Motor S k i l l s , 8 (1958), 142.

3 5 3 ib id .  
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o f  k i n e s t h e s i s  showed a h ig h  degree  o f  s p e c i f i c i t y  to  th e
-ass

s k i l l  i n  q u e s t io n .

S tu d ie s  from Adams and Creamor have p o in te d  o u t  th e  

im portance  o f  p r o p r io c e p t iv e  v a r i a b l e s  in  c o n t r i b u t i n g  to  

p r o f i c i e n c y  in  pe rfo rm ance . Movement g iv es  r i s e  to  p r o p r i o 

c e p t iv e  s t i m u l i .  The s t i m u l i  p ro v id e  i n t e r n a l  feedb ack  

in fo rm a t io n  w hich, a c c o rd in g  to  them, h e lp  th e  s tu d e n t  

c r e a t e  an i d e n t i c a l  movement p a t t e r n  i n  f u t u r e  s i t u a t i o n s .

They conclude  t h a t  p r o p r io c e p t io n  h as  a r o l e  in  in fo rm a t io n
357feedback  and the  t im in g  o f  t h e  movement.

G e l l i n g e r ' s  s tu d y  a t te m p te d  to  d e te rm in e  w he th er  b l i n d 

f o ld e d  p r a c t i c e  o r  c o n v e n t io n a l  i n s t r u c t i o n a l  te c h n iq u e s ,

d i r e c t e d  a t  c o r r e c t i o n  o f  common p i t c h i n g  f a u l t s ,  improved
358th e  p i t c h i n g  c o n t r o l  o f  c o l l e g e  b a s e b a l l  p i t c h e r s .  Most 

b a s e b a l l  w r i t e r s  have c la im e d  t h a t  k e ep in g  th e  eye on th e  

t a r g e t  i s  th e  most im p o r ta n t  fundam enta l f o r  c o n t r o l  in  

p i t c h i n g .  S ince  p i t c h i n g  w i th o u t  v i s i o n  com pelled  th e  

p i t c h e r  to  c o n c e n t r a te  on th e  body movements t h a t  he

355 C rolyn R. Benson, "A F a c to r  A n a ly s is  o f  T e s ts  o f  
B a lan ce , K in e s th e s i s  and Motor P a t t e r n s  f o r  P r o j e c t i n g  an 
O b je c t  w i th  and w i th o u t  V i s io n ,"  D is s .  Univ. o f  W isco ns in , 
1964.

3 S 6 Ja ck  A. Adams and Clyde R. Creamor, " P r o p r io c e p t io n  
V a r ia b le s  a s  D e te rm in an ts  o f  A n t i c i p a t o r y  Timing B e h a v io r ,"  
Human F a c t o r s , 4 (19 63), 217-222 .

3 5 7 ib id .

^^®John T e rran c e  G e l l i n g e r ,  "The E f f e c t  o f  B l in d fo ld e d  
and I n s t r u c t e d  P r a c t i c e  on P i t c h i n g  C o n t r o l , "  T h e s is  
U niv. o f  I l l i n o i s ,  1965.
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o th e rw is e  made u n c o n s c io u s ly ,  G e l l i n g e r  t h e o r i z e d  t h a t  

b l in d f o l d e d  p r a c t i c e  sh o u ld  h e lp  t h e  p i t c h e r  improve h i s  

a c c u ra c y  by d e v e lo p in g  a b e t t e r  " f e e l "  and a k i n e s t h e t i c  

aw areness  o f  th e  p i t c h i n g  m otion . A f t e r  each  one o f  th e  

re c o rd e d  th ro w s , th e  s c o r e r  c a l l e d  o u t  th e  s c o re  f o r  t h a t  

th row . Using t h i s  as a g u id e ,  th e  s u b j e c t s  were t o ld  to  

c o n c e n t r a te  on th e  " f e e l "  o f  th e  movement p a t t e r n .  In  

summary, l i m i t e d  p r a c t i c e  w h i le  b l i n d f o l d e d  showed an 

a p p r e c i a b l e ,  b u t  n o t  s i g n i f i c a n t ,  i n c r e a s e  in  th e  number o f  

s t r i k e s  p e r  tw en ty  t r i a l s  w h i le  v e r b a l  i n s t r u c t i o n s  d u r in g
O CQ

e q u a l  p r a c t i c e  s e s s io n s  r e s u l t e d  in  no improvement.

P r a c t i c e  w h i le  b l i n d f o l d e d  showed a ten d en cy  tow ard  re d u c in g  

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

r e d u c t io n  i n  h o r i z o n t a l  v a r i a t i o n .

M arford  s t a t e d  t h a t ,  s in c e  p r a c t i c e  n o rm a l ly  b r in g s  

a b o u t  an improvement in  n e a r l y  any t a s k  t h a t  has  n o t  a l r e a d y  

b een  tn o ro u g h ly  l e a r n e d ,  p r a c t i c e  o f  a k i n e s t h e t i c a l l y  

m o n ito red  t a s k  sh o u ld  r e s u l t  in  improvement in  th e  

p e rfo rm an ce  o f  th e  t a s k .  He a l s o  s t a t e d  t h a t  add in g  

su p p lem en ta ry  n o n - k i n e s t h e t i c  in f o rm a t io n  to  th e  a v a i l a b l e  

k i n e s t h e t i c  in f o r m a t io n  d u r in g  th e  p r a c t i c e  p e r io d  would 

r e s u l t  i n  im proved k i n e s t h e t i c  l e a r n i n g .  He co n c luded  t h a t

3 5 9 ib id .  

3G 0lb id .
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l i t t l e  i f  any improvement w i l l  o ccu r  when p r a c t i c e  in v o lv e s
361e r r o r  in fo rm a t io n  o n ly .

Haas 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  o f  k i n e s t h e t i c  

a c u i ty  to  bow ling  perfo rm ance  f o r  b e g in n in g  b o w le rs .  She 

t a u g h t  one group o f  b e g in n in g  bow le rs  a k i n e s t h e t i c - c e n t e r e d  

i n s t r u c t i o n a l  method w h i le  th e  o th e r  group was t a u g h t  a 

c o n v e n t io n a l  method. She concluded  t h a t  th e  r e l a t i o n s h i p  

betw een bow ling  perfo rm ance  and k i n e s t h e s i s  was non 

s i g n i f i c a n t  and t h a t  e i t h e r  method o f  l e a r n i n g  bow ling  was 

e q u a l ly  e f f e c t i v e .

W heeler i n v e s t i g a t e d  th e  u se  o f  k i n e s t h e t i c  feedback  

in fo rm a t io n  i n  l e a r n i n g  to  p e rfo rm  two gym nastic  s t u n t s .

She con c lu d ed  t h a t  th e  group which fo cu sed  t h e i r  a t t e n t i o n  

on k i n e s t h e t i c  feed b ack  in fo rm a t io n  d id  n o t  l e a m  the 

fo rw ard  r o l l  and h a n d s ta n d  any f a s t e r  th a n  th e  group t h a t

was t a u g h t  c o n v e n t io n a l ly ,  b u t  th e y  d id  improve more r a p i d l y
363in  th e  f r o n t  h a n d s p r in g .  I t  a l s o  ap p ea re d  t h a t  the  

s tu d e n ts  were a b le  to  i n t e r p r e t  k i n e s t h e t i c  feedback  e a s i e r

W. R. M arfo rd , "The Value o f  Supplem entary  V isu a l  
In fo rm a tio n  During P r a c t i c e  on Dynamic K i n e s t h e t i c  L e a rn in g ,"  
R esearch  Q u a r t e r l y . 37 (O ctober 1966), 393-405.

^^^Mary Ann H ass , "The R e la t io n s h ip  o f  K in e s th e t i c  
A cu ity  to  Bowling Perfo rm ance  f o r  B e g in n e r s ,"  D is s .  Univ. o f  
Iowa, 1966.

^^^Lynn E. W heeler, "The E f f e c t i v e n e s s  o f  D i r e c t in g  
th e  L e a r n e r ' s  A t t e n t i o n  to  Her K i n e s t h e t i c  Feedback in  
L ea rn in g  to  P e rfo rm  Two Gymnastic S t u n t s , "  T h es is  
W ashington S t a t e  U n iv . ,  1974.
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from th e  s lo w er  s t u n t s  than  from th e  f a s t e r  s t u n t s . A n d ,  

f i n a l l y ,  th e  e x p e r im e n ta l  group showed g r e a t e r  r e t e n t i o n  o f  

th e  s k i l l  a f t e r  a two week l a y o f f .

To show th e  im portance  o f  p r o p r io c e p t iv e  feedback .

P r i c e  asked  s u b j e c t s  to  d u p l i c a t e  a  movement p a t t e r n  w i th  

th e  r i g h t  arm o n ly .  He found t h a t ,  when knowledge o f  th e  

r e s u l t s  o f  th e  movement was w ithdraw n, p r o f i c i e n t  

perfo rm ance  was m a in ta in e d .  Perform ance became d r a s t i c a l l y  

worse when p r o p r io c e p t iv e  in fo rm a t io n  was d i s t o r t e d .

T h is  shows th e  im portance  o f  p r o p r io c e p t iv e  in fo rm a tio n  when 

knowledge o f  r e s u l t s  i s  w ithdraw n. I t  would be d i f f i c u l t  to  

d e te rm in e  what sen se  i s  th e  most im p o r ta n t  b u t ,  in  g e n e r a l ,  

i t  has  been  found t h a t  r e d u c t io n  o f  p r o p r io c e p t io n  a lo n e

cau se s  g r e a t e r  perfo rm ance  decrem ents  th an  r e d u c t io n  o f
3 6  7o t h e r  s e n s e s  in  most m otor s k i l l  l e a r n in g  s i t u a t i o n s .

W ilk in son  found t h a t  the  r e a c t i o n  tim e to  a k i n e s t h e t i c

s t im u lu s  was s i g n i f i c a n t l y  f a s t e r  th a n  the  r e a c t i o n  tim e to
36fta v i s u a l  s t im u lu s .  He concluded  t h a t ,  s in c e

3 6 4 ib id .  

3G 5ib id .
3 6 6 L aurence  P r i c e ,  " P r o p r io c e p t iv e  Feedback and Motor 

L e a rn in g :  A T e s t  o f  th e  Adams' C losed  Loop T h eo ry ,"
T h es is  S t a t e  Univ. C o llege  a t  B ro c k p o r t ,  New York, 1974.

3G?Sage, p .  1 2 1 .

James J .  W ilk in so n , "A S tudy o f  R e a c t io n  Time 
M easures to  a  K i n e s t h e t i c  and V isu a l  S tim u lus  f o r  S e le c te d  
Groups o f  A t h l e t e s  and N o n -A th le te s ,"  D is s .  I n d ia n a  U n iv . ,  
1958.
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p r o p r io c e p t io n  i s  th e  f a s t e s t  mode o f  s e n so ry  feed b ack , i t

sh o u ld  be r e l i e d  upon when l e a r n in g  r e a c t i o n  type  o f  
369movements. He a l s o  m entioned  t h a t  th e  use  o r  dependence

on k i n e s t h e t i c  feed b ack  i s  s p e c i f i c  to  t h e  s k i l l  in  
370q u e s t io n .

R e g a rd le s s  o f  th e s e  f i n d in g s ,  C r a t ty  su g g e s te d  t h a t  th e

p r o p r i o c e p t i v e  se n so ry  mode i s  p ro b a b ly  o f  g r e a t e r

im portance  in  th e  c o n t r o l  o f  slow movements th an  b a l l i s t i c  
371movements. He t h e o r i z e s  t h a t  th e s e  f a s t e r  movements a re

j u s t  too  f a s t  to  m o n ito r  and a r e ,  t h e r e f o r e ,  preprogrammed 
372ahead o f  t im e .  H is th e o ry  would be p a r t i c u l a r l y  r e l e v a n t  

to  th e  l e a r n i n g  o f  th e  g o l f  swing becau se  t h i s  would 

i n d i c a t e  t h a t  k i n e s t h e t i c  feed b ack  in f o rm a t io n  c o u ld  o n ly  be 

m o n ito red  b e fo r e  th e  movement began and d u r in g  th e  slow 

moving p a r t s  o f  th e  backsw ing .

Sage c o n c u r re d  w i th  C r a t ty  by s t a t i n g  t h a t  k i n e s t h e s i s  

p ro b a b ly  p la y s  an im p o r ta n t  r o l e  i n  th e  aw areness  o f  the  

l im b 's  p o s i t i o n  j u s t  p r i o r  to  s t a r t i n g  th e  movement p a t t e r n  

and may be  im p o r ta n t  in  m o n ito r in g  slow movements, b u t  f a s t

3G 9lb id . 

3 7 ° I b id .
371 C r a t t y  and H u tto n ,  E xperim en ts  i n  Movement B ehav io r  

and Motor L e a r n in g , p .  95.
372.' I b i d .
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movements, once in  p r o g r e s s ,  p ro b a b ly  depend v e ry  l i t t l e  on
TIT

k i n e s t h e s i s .

There h as  been  a  g r e a t  d e a l  o f  c o n tro v e r s y  a b o u t  th e

v a lu e  o f  e m p h as iz in g  k i n e s t h e t i c  feedback  in fo rm a t io n  in  th e

e a r l y  s ta g e s  o f  l e a r n in g .  For exam ple, F i t t s  s p e c u la te d

t h a t  v i s u a l  c o n t r o l  i s  im p o r ta n t  w h i le  an i n d i v i d u a l  i s

l e a r n in g  a new p e r c e p tu a l  m otor t a s k .^ ^ ^  A ccord ing  to  him,

as pe rfo rm ance  becomes more h a b i t u a l ,  i t  i s  l i k e l y  t h a t

p r o p r io c e p t iv e  feed b ack  in fo rm a t io n  becomes more 
375im p o r ta n t .  P h i l l i p s  and Summers' r e s e a r c h  found j u s t  th e

o p p o s i te  r e s u l t s .  T h e i r  s tu d y  i n d i c a t e d  t h a t  th e  u se  o f

k i n e s t h e t i c  cu es  and feedback  in fo rm a t io n  was e x tre m e ly
3 76im p o r ta n t  i n  th e  e a r l y  s ta g e s  o f  l e a r n in g .

F le ishm an  and R ich s t a t e d  t h a t  i n d iv i d u a l s  s e n s i t i v e  to

p r o p r io c e p t iv e  cues do b e t t e r  in  t a s k s  r e q u i r i n g  p r e c i s e

motor c o n t r o l .  They f e l t  t h a t ,  as  th e  pe rfo rm an ce  o f  a

complex s k i l l  movement im proves, th e  im portan ce  o f
377k i n e s t h e s i s  i n c r e a s e s .  They i n d i c a t e d  t h a t  k i n e s t h e t i c

373gage, p .  121.

M. F i t t s ,  E n g in e e r in g  and Equipment D esign , 
Handbook o f  E x p e r im e n ta l  P sy ch o lo g y , S. S. S tev en s  E d i t i o n  
(New York: W iley  P u b l i s h e r s ,  195 1 ;,  p .  82.

^ ^ ^ Ib id .

^ ^ ^ P h i l l i p s  and Summers, pp. 456-457.

Edwin A. F le ishm an  and Simon R ich , "R ole  o f  
K i n e s t h e t i c  and S p a t i a l - V i s u a l  A b i l i t i e s  i n  P e r c e p tu a l  Motor 
L e a rn in g ,"  J o u r n a l  o f  E x p er im en ta l  P sycho logy , 66 ( J u ly  
1963), 6 -11 :-------------------------------------------- ----------
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cues a r e  o f  l i t t l e  u se  i n  th e  i n i t i a l  s t a g e s  o f  s k i l l

l e a r n in g  b u t  o n ly  l a t e r  on in  th e  l e a r n in g  p ro c e s s  do
378k i n e s t h e t i c  cues become im p o r ta n t .

W hiting  a l s o  co n c lu ded  t h a t  o n ly  a f t e r  th e  p e rfo rm e r

re a c h e s  a c e r t a i n  s k i l l  l e v e l  does p r o p r io c e p t io n  become

mere im p o r ta n t  th a n  v i s i o n  in  p ro v id in g  feed back  in fo rm a t io n
379in  th e  l e a r n i n g  p r o c e s s .  A ccord ing  to  him, th e  p e rfo rm e r

must have s t a r t e d  t o  i n g r a i n  a  h a b i t  p a t t e r n  b e fo r e

p r o p r i o c e p t i v e  in f o rm a t io n  becomes im p o r ta n t

Schm idt and  W risb e rg  found in  t h e i r  s tu d y  t h a t ,  a s

p r a c t i c e  and r e p e t i t i o n  o f  a s k i l l  c o n t in u e s ,  v i s i o n  and

a u d i t i o n  become l e s s  and l e s s  im p o r ta n t  i n  th e  e r r o r
381d e t e c t i o n  p r o c e s s .  They would a g re e  w i th  F i t t s ,

F le ishm an  and R ich  and W hiting  r e g a r d in g  p r o p r io c e p t io n  and

i t s  im p o rtan ce  b e in g  em phasized  a f t e r  th e  i n i t i a l  s t a g e s  o f  

l e a r n in g .

A cco rd ing  to  S in g e r ,  in fo rm a t io n  abo u t what th e  m usc les  

a re  do ing  and t h e i r  p o s i t i o n  d u r in g  th e  movement i s

e x tre m e ly  im p o r ta n t  to  th e  l e a r n e r  when l e a r n i n g  a new s k i l l ,

^ " ^ I b id .

^^^W hiting , A c q u i r in g  B a l l  S k i l l , pp . 56 -57 .

SGOlbid.

A. Schm idt and C. A. W risb e rg , " F u r th e r  T e s ts  o f  
th e  Adams C losed  Loop Theory : Response Produced  Feedback
and E r r o r  D e te c t io n  M echanism," J o u rn a l  o f  Motor B e h a v io r ,
3 (1 9 7 3 ) ,  155-164 .
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R e g a rd le s s  o f  t h i s ,  he  t h e o r i z e s  t h a t  k i n e s t h e t i c  a b i l i t y

seems to  be r e l a t e d  more to  h ig h e r  l e v e l s  o f  perfo rm ance
3 8 2th an  to  b e g in n in g  l e v e l s  o f  pe rfo rm ance . He f e e l s  t h a t

th e  l e a r n e r  i s  more e x t e r n a l l y  c o n t r o l l e d  by v e r b a l  and

v i s u a l  cues in  th e  e a r l y  s ta g e s  o f  developm ent and , a s  the

l e a r n e r  g e t s  more s k i l l f u l ,  k i n e s t h e t i c  feed b ack  assumes
3 8 3g r e a t e r  im p o r tan c e .

K le in  and P osner  i n d i c a t e d  t h a t  a  p e r fo rm e r  w i l l

s e l e c t i v e l y  choose  betw een v i s u a l  and k i n e s t h e t i c  feedback .

They s t a t e d  t h a t ,  when v i s u a l  cues a r e  p r e s e n t ,  k i n e s t h e t i c
3 8 4cues w i l l  be  ig n o re d .  They f e l t  t h a t  th e  r e l i a n c e  on 

k i n e s t h e t i c  in fo rm a t io n  would be enhanced i f  t h e  p e rfo rm er

p r a c t i c e s  th e  movement and a s s o c i a t e s  th e  c o r r e c t
3 8 5k i n e s t h e t i c  f e e l  w i th  t h a t  p a r t i c u l a r  movement.

Drowatzsky r e p o r t e d  t h a t  k i n e s t h e s i s  a lo n e  does n o t
386p ro v id e  enough in fo rm a t io n  f o r  l e a r n i n g  new s k i l l s .  He

th in k s  t h a t  k i n e s t h e s i s  becomes im p o r ta n t  o n ly  a f t e r  o th e r
3 8 7se n so ry  s o u rc e s  have i n i t i a t e d  th e  l e a r n i n g  p r o c e s s .

3 8 2 R o b e r t  S in g e r ,  Motor L e a rn in g  and Perform ance (New 
York: M acm illan  P u b l i s h in g  Co. ,  IncT , 1975), p .  239.

SB ^Ib id .

^®^R. M. K le in  and M. I .  P o sn e r ,  " A t t e n t i o n  to  V isu a l  
and K i n e s t h e t i c  Components o f  S k i l l s , "  B ra in  R e se a rch ,  71 
(196 8 ) , 410-411 .

SG ^ib id .

^®^Drowatzsky, p .  192.

3G 7lb id .
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In  more r e c e n t  f i n d in g s ,  D ick inson  con tended  t h a t  

s u b j e c t s  needed  to  become f a m i l i a r  w i th  the  t a s k  b e fo re
O Q Q

e x p e r ie n c in g  t r a i n i n g  w i th  o c c lu s io n .  But, in  making

t h i s  s ta te m e n t ,  he  d id  n o t  co m p le te ly  abandon th e  id e a  o f

l e a r n in g  a  m otor s k i l l  w i th o u t  th e  a i d  o f  v i s i o n .  In  f a c t ,

he saw a  need  to  em phasize c e r t a i n  se n so ry  modes d u r in g  th e

l e a r n i n g  p r o c e s s .  With t h i s  in  mind, he s t a t e d  t h a t  th e

o c c lu s io n  o f  c e r t a i n  v i s u a l  cu es , a t  t im e s ,  speeds up the

l e a r n i n g  p ro c e s s  and makes th e  l e a r n e r  more aware o f

p e rfo rm in g  th e  te c h n iq u e  o f  th e  movement i n s t e a d  o f  th e
389r e s u l t  o f  th e  movement.

Hoth con ten ded  t h a t  b e g in n in g  l e v e l  p e rfo rm ers  do n o t  

have a v i v i d  aw areness  o f  body p o s i t i o n  and, t h e r e f o r e ,  

k i n e s t h e t i c  p e r c e p tu a l  t r a i n i n g  may be o f  no r e a l  v a lu e  to

th em .390

The r e s u l t s  o f  Chew's s tudy  d i s a g r e e d  w i th  most o f  th e

r e s e a r c h  r e g a r d in g  th e  use  o f  k i n e s t h e t i c  e r r o r  feedback  in

th e  e a r l y  s t a g e s  o f  l e a r n in g .  H is s tu d y  su p p o r te d  th e  use

o f  k i n e s t h e t i c  e r r o r  feedback  in  th e  e a r l y  s ta g e s  o f  
391l e a r n i n g . '  He found t h a t  th e  u se  o f  k i n e s t h e t i c  cues were

^^^D ick inson , p .  175.

3 8 9 ib id . ,  p .  173.

39°Hoth, p .  72.

3^^R ichard  A. Chew, "V e rb a l ,  V i s u a l ,  and K i n e s t h e t i c  
E r ro r  Feedback in  L ea rn in g  o f  a Simple Motor T ask ,"  
R esearch  Q u a r t e r l y , 47 (May 1976), 254-259.
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e q u a l ly  as  e f f e c t i v e  a s  v e rb a l  and v i s u a l  cues in  l e a r n in g  a
392sim p le  m otor t a s k .

H e l le b r a n d t  i n d i c a t e d  t h a t  motor l e a r n in g  ten d s  to
393o c cu r  below th e  l e v e l  o f  c o n sc io u s  aw areness .  T his

o c c u rs  b ecau se  th e  body a c t s  l i k e  a servo-m echanism  when

l e a r n in g  a new s k i l l .  In  o t h e r  w ords, when k i n e s t h e t i c

feed b ack  i s  u se d  by th e  p e rfo rm er  in  the  e r r o r  c o r r e c t i o n

p r o c e s s ,  th e  c o r r e c t i o n  in v o lv e s  a s e l f - c o r r e c t i o n  method
394t h a t  a u to m a t i c a l ly  o c c u rs .

" K i n e s t h e s i s , "  o r  " g e t t i n g  the  f e e l  o f  th e  movement,"

and " c o n s c io u s  m uscle sense"  a r e  term s u sed  i n  th e

l i t e r a t u r e  many tim es w i th  th e  a p p a re n t  a ssum ption  t h a t  such

s e n s in g  in  s k i l l  a d ju s tm e n t  was a c o n sc io u s  and r a t i o n a l

type  o f  l e a r n i n g .  E x p er im en ta l  ev idence  does n o t  s u p p o r t  
395t h i s  v ie w p o in t .  For example, i t  i s  th o u g h t  t h a t  one

l e a m s  to  ju d g e  the  c o r r e c tn e s s  o f  o n e ’ s movements by

remembering fo rm er s e n s a t io n s  and comparing th e s e  s e n s a t io n s

c o n s c io u s ly  w i th  p r e s e n t  o n e s .  Schmidt s t a t e s  t h a t  t h i s  i s
396n o t  a c o n sc io u s  p ro c e s s  b u t  a subconsc ious  one . To

^ ^ ^ Ib id .
3 9 3 F ra n c i s  A. H e l l e n b r a n d t , "P h y s io lo g y  o f  Motor

L e a r n in g ,"  C e re b ra l  P a ls y  Review, 14 (Ju ly -A u g u s t  1958), 11. 
394.

395^
.ewo<
396,

394%bid.

’John D. L aw ther, The L ea rn in g  o f  P h y s ic a l  S k i l l s  
(Englewood C l i f f s ,  N . J . :  P r e n t i c e - H a l l ,  I n c . ,  1968), p .  57,

Schm idt, Motor C o n tro l  and L e a rn in g , p .  205.
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d e m o n s tra te  t h i s ,  he g iv e s  an example o f  a g o l f e r  h i t t i n g  a

g o l f  b a l l .  A ccord ing  to  him, a f t e r  th e  b a l l  i s  h i t ,  th e
39  7s e n s a t io n s  o f  th e  swing a re  a u to m a t i c a l ly  a n a ly z e d .  A

p r o f e s s i o n a l  g o l f e r  p ro b a b ly  can t e l l  a  g r e a t  d e a l  a b o u t  th e

d i s t a n c e  and d i r e c t i o n  o f  th e  g o l f  s h o t  j u s t  from  th e  f e e l
398and sound o f  i t .  T h is ,  o f  c o u rs e ,  was p roven  by Pash  in

399an e a r l i e r  s tu d y .

Schm idt c o n v in c in g ly  s t a t e s :

We know t h a t  v i s i o n  i s  n o t  c r i t i c a l  f o r  a l l  m otor 
p e r fo rm a n c e s .  B l in d  p e o p le  have l e a r n e d  to  re sp o n d  to  
t h e  en v iro nm en t w i th  rem ark ab le  f a c i l i t y  a l th o u g h  i t  
i s  c l e a r  t h a t  th e y  a re  a t  a  l a r g e  d is a d v a n ta g e  in  many 
s i t u a t i o n s .400

I t  h a s  been  t h e o r i z e d  t h a t ,  i f  a s k i l l  i s  l e a r n e d  

p r i m a r i l y  th ro u g h  one se n so ry  mode, i t  m igh t be d i f f i c u l t  to  

" t r a n s f e r "  t h a t  l e a r n i n g  where i t  can be p e rfo rm ed  in  

a n o th e r  s e n so ry  m ode.^^^ For exam ple, i f  t h e  g o l f  swing i s  

l e a r n e d  w i th o u t  th e  a i d  o f  v i s i o n ,  what w i l l  be the  

consequences  when v i s u a l  cues a r e  in t r o d u c e d  and th e  s tu d e n t  

becomes aware o f  th e  b a l l  and th e  o t h e r  new s t i m u l i ?  Sage 

s t a t e s  t h a t  t h e  h ig h e r  deg ree  o f  s i m i l a r i t y  betw een th e

397lbid.

3 9 9 P ash , p p . 3 -4 .

^^^S chm id t, Motor C o n tro l  and L e a r n in g , p .  194. 

^D row atzsky , pp . 159, 160, 161.
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component p a r t s  o f  the  two s k i l l s ,  th e  g r e a t e r  amount o f  

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

C onnolly  and Jo n e s ' s tu d y  i n v e s t i g a t e d  the  r e l a t i o n s h i p  

between v i s i o n  and p r o p r io c e p t io n  and th e  t r a n s f e r  e f f e c t s  

o f  l e a r n i n g  in  t h i s  w ay.^^^  In  t h e i r  i n v e s t i g a t i o n ,  th e  

s u b j e c t s  were p r e s e n t e d  a movement e i t h e r  v i s u a l l y ,  where 

th e  e x p e r im e n te r  drew a l i n e  u n t i l  i t  h i t  a s to p  w h i le  th e  

s u b j e c t  w a tched , o r  k i n e s t h e t i c a l l y , where th e  s u b j e c t  drew 

th e  l i n e  b u t  was b l i n d f o l d e d .  The s u b j e c t  was th e n  a sk ed  to  

re p ro d u c e  th e  l i n e  and was c l a s s i f i e d  in  one o f  fo u r  

c o n d i t i o n s :  e x p e r ie n c e  th e  movement v i s u a l l y  and rep ro d u ce

the  movement v i s u a l l y ;  e x p e r ie n c e  th e  movement v i s u a l l y  b u t  

rep o rd u c e  i t  k i n e s t h e t i c a l l y ;  e x p e r ie n c e  th e  movement 

k i n e s t h e t i c a l l y  and rep ro d u c e  i t  k i n e s t h e t i c a l l y ;  and 

e x p e r ie n c e  th e  movement k i n e s t h e t i c a l l y  b u t  rep ro d u c e  i t  

v i s u a l l y .  The a u th o r s  conc lu ded  t h a t  t r a n s f e r r i n g  from the  

v i s u a l  to  th e  k i n e s t h e t i c  mode le a d s  to  more e r r o r s  than  

t r a n s f e r r i n g  th e  k i n e s t h e t i c  to  th e  v i s u a l .

Reeves and Cone a l s o  i n v e s t i g a t e d  th e  t r a n s f e r  e f f e c t s  

o f  l e a r n in g  o f  a s k i l l  p r i m a r i l y  th ro u g h  one se n se  and th en

402sage , p .  355.

C onno lly  and B. Jo n e s ,  "A D evelopm ental S tudy o f  
A f f e r e n t - R e a f f e r e n t  I n t e g r a t i o n , "  B r i t i s h  J o u rn a l  o f  
P sy ch o lo g y , 61 (19 70 ) ,  259-266.

^O^Tbid.
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p e rfo rm in g  i t  th rough  a n o th e r  s e n s e , I n  t h e i r

e x p e r im e n ts ,  s u b je c t s  a c t u a l l y  l e a r n e d  a movement d u r in g  

many t r i a l s  w h ile  b l in d f o l d e d .  They were th en  asked  to  

rep ro d u ce  th e  movement th ey  had le a rn e d  w i th  v i s i o n  e i t h e r  

p r e s e n t  o r  a b s e n t .  I t  was found t h a t  s u b je c t s  made g r e a t e r  

e r r o r s  when t r a n s f e r r i n g  from th e  k i n e s t h e t i c  mode o f  

l e a r n in g  to  th e  v i s u a l  mode

Forward and Hagadone d id  a s i m i l a r  s tu d y  on th e  

t r a n s f e r  e f f e c t s  o f  l e a r n in g  i n  th r e e  d i f f e r e n t  se n so ry  

modes. They s tu d ie d  t h r e e  groups o f  n in e  s u b je c t s  who 

l e a r n e d ,  p r a c t i c e d  and remembered a s e q u e n t i a l  motor ta s k  

u n der  th r e e  d i f f e r e n t  gu idance  c o n d i t io n s  : ( 1 ) v i s u a l -

k i n e s t h e t i c ,  (2) a u d i t o r y - k i n e s t h e t i c ,  and (3) k i n e s t h e t i c .  

They found t h a t  k i n e s t h e t i c  s u b je c t s  showed no l o s s  o f  s k i l l  

i n  t r a n s f e r r i n g  th e  t a s k  t o  th e  u n p r a c t ic e d  l e f t  hand w h ile  

th e  a u d i t o r y - k i n e s t h e t i c  s u b j e c t s  r e t a i n e d  and in c r e a s e d  

t h e i r  motor s k i l l  d u r in g  th e  n o n - p r a c t i c e  p e r i o d .  They a l s o  

found t h a t ,  i n  th e  k i n e s t h e t i c  group, no r e a l  l o s s  o f  s k i l l  

o c c u r re d  d u r in g  t r a n s f e r  o f  t a s k  perfo rm ance  to  th e  

u n p r a c t ic e d  l e f t  hand. I t  seems t h a t  re s p o n se s  gu ided  by 

k i n e s t h e t i c  cues r e q u i r e d  more a t t e n t i o n  th an  th o se

T. G. Reeve and S. L. Cone, " S to ra g e  o f  K in e s th e t i c  
L o c a t io n  In fo rm a t io n  D uring Motor S k i l l  L ea rn in g "  ( A b s t r a c t ) , 
in  P ro c ee d in g s  o f  th e  R esearch  S e c t io n  o f  th e  S ou thern  
D i s t r i c t  A s s o c ia t io n  o f  H e a l th ,  P h y s ic a l  E d u ca tio n  and 
R e c re a t io n ,  L i t t l e  Rock, A rkansas , 1978.

^O ^ib id .
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perfo rm ed  w i th  v i s u a l  o r  v e rb a l  g u id a n c e . They d is c o v e re d  

t h a t  th e  v i s u a l  group t r a n s f e r r e d  th e  l e a s t  s k i l l  which 

su g g e s ts  t h a t  v i s u a l  feedb ack  from m otor a c t i v i t y  i s  l e s s  

e f f e c t i v e  th an  cues from th e  k i n e s t h e t i c  and a u d i to r y  

system s f o r  th e  developm ent o f  m otor a b i l i t y .

O pinions from G olf A u t h o r i t i e s  About 
K i n e s t h e t i c  Methods o f  I n s t r u c t i o n

A g o l f e r  IS s a i d  to  have a  good k i n e s t h e t i c  sense  when 

he has deve loped  a " f e e l i n g "  f o r  th e  s w i n g . T h e  

s e n s a t io n  which i s  p roduced  th rou gh  th e  m u sc le s ,  j o i n t s ,  

n e rv e s ,  and ne rv o u s  system  and i s  f e l t  th ro u g h o u t  th e  body 

w i th  rh y th m ic a l  sequence  d u r in g  th e  c o o rd in a te d  a c t io n  i s  

c a l l e d  the  k i n e s t h e t i c  s e n s a t i o n . S o m e  a u th o r s  co n ten d  

t h a t  th e s e  f e e l i n g s  and s e n s a t io n s  a r e  im p la n te d  and s to r e d  

i n to  th e  su b co n sc io u s  a s  a m uscle memory o r  s im ply  o n e 's  

i n s t i n c t i v e  " f e e l "  f o r  th e  s w i n g . M a n y  g o l f  a u t h o r i t i e s ,  

i n s t r u c t o r s  and p l a y e r s  a l i k e  have s t a t e d  t h a t  i t  i s  t h i s  

h ig h ly  developed  k i n e s t h e t i c  se n se  upon which th e y  b ase  

t h e i r  t e a c h in g  and p l a y in g .

^^^Edna M. Forward and Marsha C. Hagadone, "Sensory  
Feedback and Motor S k i l l , "  P h y s ic a l  Therapy, 53 (June 1973), 
614-620.

40GRehling, p .  30.

409lbid.
^ ^ ^ B e r th o ly ,  p .  3.
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For exam ple, P au l B e r th o ly ,  a  w e l l  r e s p e c t e d  i n s t r u c t o r ,  

b e l i e v e s  t h a t  th e  b u i ld i n g  o f  th e  g o l f  swing i s  a 

k i n e s t h e t i c  e x p e r i e n c e H e  t h e o r i z e s  t h a t  th e  l e a r n in g  

o f  th e  g o l f  swing can be p u t  i n to  th e  k i n e s t h e t i c  memory 

th ro u g h  th e  c o n d i t i o n in g  p r o c e s s . H e  f e l t  t h a t  th e  harm

f u l  r e f l e x  a c t i o n ,  o f t e n  c a l l e d  th e  " h i t  im pulse"  by 

g o l f e r s ,  c o u ld  be e l im in a te d  th ro u g h  c o n d i t i o n in g .

A lex  Hay w ro te  a book c a l l e d  The Mechanics o f  G o l f . In  

t h i s  book, w h i le  i n d i c a t i n g  t h a t  th e  m echanics o f  th e  g o l f  

swing were v e ry  im p o r ta n t ,  he  i n d i c a t e d  t h a t  g o l f  i s  a game 

o f  trem endous f e e l  and i t  s h o u ld  be ta u g h t  t h a t  w ay.^^^

Bob T o sk i ,  p ro b a b ly  th e  most famous g o l f  i n s t r u c t o r  in  

th e  w o r ld ,  has  w r i t t e n  an e n t i r e  book on th e  " f e e l "  method 

o f  l e a r n in g  g o l f .  In  t h i s  book, he d e s c r ib e s  th e  g o l f  swing 

as  a s e r i e s  o f  s e n s a t io n s  t h a t  a r e  s t o r e d  i n  th e  g o l f e r ' s  

su b co n sc io u s  com puter. A ccord ing  to  T o sk i ,  i t  i s  up to  th e  

p l a y e r  to  remember th e s e  swing " f e e l i n g s "  from p a s t  su c c e ss  

and u se  th e s e  " f e e l i n g s "  to  re p ro d u c e  a  good swing when he 

i s  r e q u i r e d  to  do so .  He a l s o  u se s  many c o n c e p tu a l

411lbid.
^ l ^ I b i d .

4 1 3 l b i d . ,  p .  5.

^^^A lex Hay, The M echanics o f  G o lf  (New York: S t .
M a r t i n 's  P r e s s ,  1979), p . 13.
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w o r d - p ic tu r e s  to  h e lp  th e  g o l f e r  v i s u a l i z e  and compare th e s e

swing f e e l i n g s .

T osk i and F l i c k  b o th  s t a t e  t h a t  in  any s p o r t  th e  b e s t

p l a y e r s  p e rfo rm  as i n s t i n c t i v e l y  and as  n a t u r a l l y  as

p o s s i b l e . I n  o t h e r  w ords , th e y  p la y  by f e e l . ^ ^ ^

A ccord ing  to  them, th e  g o l f e r  must p la y  w i th  a sw inging

s e n s a t io n ,  a  f e e l i n g  o f  e a s e  and g ra c e ,  r a t h e r  th an  w orry in g

ab o u t  th e  m echan ics  o f  p u t t i n g  th e  c lub  i n t o  c e r t a i n

p o s i t i o n s  d u r in g  th e  sw ing. In  o r d e r  to  e s t a b l i s h  t h i s

" f e e l "  th e y  th in k  i t  i s  a b s o l u t e l y  n e c e s s a r y  to  s t a r t  i n  th e
418p ro p e r  s e t - u p  p o s i t i o n .  T h e i r  main concern  in  th e  g o l f  

swing i s  to  g e t  th e  g o l f e r  to  " f e e l  th e  fo r c e "  r a t h e r  than  

" f o r c e  th e  f e e l . " ^ ^ ^

Joe L a z a ro ,  th e  w inn er  o f  seven  n a t i o n a l  b l i n d  g o l f  

cham pionsh ips and th e  f i r s t  b l i n d  p e rs o n  in  h i s t o r y  to  sc o re  

in  th e  s e v e n t i e s ,  s t a t e s  t h a t  a  b l i n d  p e rs o n  g e ts  more 

f e e l i n g  o u t  o f  h i t t i n g  th e  b a l l  p r o p e r ly  th a n  a s ig h t e d  

p e rs o n .  He say s  he  can f e e l  th e  b a l l  h i t t i n g  th e  c lu b  a l l

^^^Bob T o sk i ,  The Touch System f o r  B e t t e r  G olf (Norwalk, 
C t . : G olf D ig e s t  P u b l s ih e r s ,  I n c . ,  1971), p .  17.

416

4 1 7 lb id .

T o sk i and F l i c k ,  p .  139

f]

^ ^ ® I b id . , p .  140.
419.I b i d . ,  p . 141.
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th e  way up th e  s h a f t  o f  th e  c lu b  and, b e s id e s  t h i s ,  he can

p r e d i c t  where th e  b a l l  w i l l  end up

Aultman con tends  t h a t  a t r u e  and l a s t i n g  c o r r e c t i o n  in

a g o l f e r ' s  swing can o c c u r  o n ly  when th e  g o l f e r  can f e e l

what he  d id  to  c r e a t e  the  s u c c e s s f u l  s h o t  and h as  a way to

r e c a p t u r e  t h a t  f e e l i n g  in  th e  f u t u r e . H e  f u r t h e r  s t a t e s

t h a t  g o l f e r s  p la y  t h e i r  b e s t  when th ey  p la y  by f e e l  and w i th
422as  l i t t l e  c o n sc io u s  th o u g h t  a s  p o s s i b l e .

P e t e r  K o s t i s ,  a  w e l l  known g o l f  i n s t r u c t o r  and d i r e c t o r  

o f  G o lf  D ig e s t  I n s t r u c t i o n  S c h o o ls ,  su g g e s ts  t h a t  th e  g o l f e r  

sh o u ld  " f e e l "  th e  b a l l  come o f f  th e  c lu b f a c e .^ ^ ^  This 

a b i l i t y  s t a r t s  w i th  t h e  g o l f e r  " f e e l i n g "  th e  p o s i t i o n  o f  th e  

g o l f  c lu b  th ro u g h o u t  th e  e n t i r e  s w i n g . H e  concludes  by 

sa y in g  t h a t  th e  i d e a l  way to  p la y  g o l f  i s  s im p ly  w ith  a 

t o t a l  f e e l  f o r  th e  swing and no m echan ica l  swing 

th o u g h t s .

Ja c k  N ic k la u s ,  w in n e r  o f  o v e r  n in e t e e n  m ajo r  champion

s h ip s  and o v e r  f o u r  m i l l i o n  d o l l a r s  on th e  P.O .A . t o u r .

^ ^^ L aza ro , p . 43.

Aultman, p .  1 0 .

4 2 2 lb id .
423K o s t i s ,  I n s id e  P a th  to  B e t t e r  G o l f , p .  44.

424ibid. 
4 2 5 ib id .
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summarizes h i s  swing th o u g h ts  t h i s  way: "Once I 'm  su re  my

fundam enta ls  a r e  r i g h t ,  what I  work on i s  f e e l , " ^ ^ ^

C ra ig  S t a d l e r ,  th e  1982 top  money w inner on the  P.G.A.

to u r  w i th  o v e r  fo u r  hundred  f o r ty - tw o  th o usand  d o l l a r s ,  was

r e c e n t l y  quo ted  a s  sa y in g  he p la y s  th e  game by f e e l . ^ ^ ^

A ccord ing  to  him, swing m echanics a r e  im p o r ta n t ,  b u t  th ey
428shou ld  n o t  be d w e lled  upon.

In  d i s c u s s in g  m uscle memory, th e  e d i t o r s  o f  P la y  B e t t e r  

G o lf  Magazine s t a t e  t h a t  th e  th e o ry  b e h in d  m uscle  memory i s  

t h a t  i f  you do a n y th in g  lon g  enough, such as  w a lk in g ,  

d r iv in g  a c a r ,  o r  p ic k in g  up a g l a s s  o f  w a te r ,  you 

e v e n tu a l ly  do i t  a u to m a t i c a l ly  w i th o u t  much th o u g h t .  

A ccord ing  to  them, i t  i s  t h i s  su b co n sc io u s  and a u to m a tic  

m uscle memory t h a t  a l lo w  the  e x c e l l e n t  p e rfo rm e r  to  remember 

th e  " f e e l "  o f  th e  c o r r e c t  sw ing.

In  a r e c e n t  t a l k  to  a group o f  j u n i o r  g o l f e r s ,  C a lv in  

Pee t e ,  th e  most a c c u ra te  s t r i k e r  o f  th e  b a l l  on th e  P.G.A. 

to u r  and w inner  o f  f o u r  e v e n ts  in  1982, em phasized th e

^ ^ ^ N ick la u s ,  G olf My Way, p .  198.

^^^L arry  D ennis , " S t a d l e r  Pow er,"  G olf D i g e s t , 33 
(December 1982), 54.

42G lb id .

^ ^ ^ E d i to r s ,  "Make Use o f  Your M uscle Memory," P la y  
B e t t e r  G olf  M agazine , 40 (Summer 1981 ) , 22-24 .

4 3 0 lb id .
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im portance  o f  m uscle memory and "sw ing f e e l i n g s "  in

a c q u i r in g  and b u i l d i n g  a good g o l f  sw ing.

De De Owens, a fo rm er L .P .G .A . p la y e r  and now one o f

the  m ost r e s p e c te d  te a c h e r s  in  th e  w o rld ,  a d v is e s  young

g o l f e r s  to  c o n c e n t r a te  on swing te c h n iq u e  r a t h e r  th an  th e
432r e s u l t s  o f  t h a t  t e c h n iq u e .  In  do ing  t h i s ,  she recommends

t h a t  g o l f e r s  key  on t h e i r  "sw ing f e e l s "  in  o r d e r  to  develop  a
433more c o n s i s t e n t  m otion .

P e rcy  Boomer, a w e l l  known g o l f  i n s t r u c t o r  who w ro te  a 

c l a s s i c  book t i t l e d  On L e a rn in g  G o l f , e x p re s s e d  th e  o p in io n  

t h a t  th e  r e a s o n  he  th o u g h t  th e  g o l f  swing was d i f f i c u l t  to

l e a r n  i s  b ecau se  one h as  to  l e a m  i t  th ro u g h  th e  sen se  o f  

f e e l . ^ ^ ^  S ince  we have n e v e r  l e a r n e d  a n y th in g  t h i s  way, 

t h i s  becomes a d i f f i c u l t  p ro c e s s  f o r  many s t u d e n t s .  He says 

t h a t  g o l f e r s  l e a m  th ro u g h  m en ta l  i m a g e s . b e a m i n g  ta k e s  

p la c e  when th e s e  m en ta l  images a re  t r a n s l a t e d  i n t o  swing 

f e e l i n g s . H e  g iv e s  an example o f  t e a c h in g  th e  p i v o t .  He 

s a y s ,  i n  t e a c h in g  th e  p i v o t ,  th e  g o l f e r  shou ld  im agine he i s

^ ^ ^ C a lv in  P ee t e ,  "The American Dream and R esp ec t  
Are H i s , "  F l o r i d a  G olfw eek, 8 ( J u ly  1982), 12.

432 De De Owens, "T hree  S te p s  to  U n d e rs ta n d in g ,"  Women 
G o l f e r ' s  Week, 18 (May 1982), 5.

4 3 3 lb id .

^^^Boomer, pp . 59-61 .

4 3 5 ib id .  

43G lb id .
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i n  a  b a r r e l .  Once i n  th e  b a r r e l ,  he sh o u ld  im agine he  i s  

tu r n in g  h i s  body w i th o u t  to u c h in g  th e  s i d e s  o f  th e  b a r r e l .  

The s tu d e n t  must t u r n  t h i s  " b a r r e l  image" i n t o  a s e n s a t io n  

o r  "sw ing  f e e l "  i n  o r d e r  f o r  l e a r n i n g  to  tak e  p la c e .  So, 

a f t e r  v i s u a l i z i n g  th e  movement p a t t e r n ,  th e  s tu d e n t  sh o u ld  

t r y  to  g e t  th e  f e e l  o f  t h a t  p a t t e r n .  A ccord ing  to  him, th e  

fo u n d a i to n  on w hich th e  g o l f  swing i s  b u i l t  i s  f e e l ,  and  he 

b e l i e v e s  i t  sh o u ld  be ta u g h t  th ro u g h  t h a t  s e n so ry  mode

A ccord ing  to  Boom er's th e o ry ,  when l e a r n i n g  th e  g o l f  

sw ing, th e  s t u d e n t  b u i l d s  up m uscle memory. T h is  muscle 

memory can  be d e f in e d  a s  a memory f o r  th e  c o r r e c t  "swing 

f e e l i n g s . "  I t  i s  t h i s  m uscle  memory t h a t  a l lo w s  th e  g o l f e r

to  r e p e a t  th e  movement tim e a f t e r  tim e w i th o u t  co n sc io u s
A o o

th o u g h t .  C e r t a in l y  th e  d i f f i c u l t y  in  t e a c h in g  g o l f  i s  

r e c o g n iz in g  t h a t  w hat one has to  t e a c h  i s  a c o r r e c t  f e e l ,
439and n e i t h e r  d e m o n s tra t io n  n o r  words can  do t h a t  d i r e c t l y .  

From h i s  e x p e r ie n c e s  o f  t e a c h in g  and p la y in g  g o l f ,  he 

c o n ten d s  t h a t  o n ly  th e  poo r  g o l f e r  can a c t u a l l y  see  th e  b a l l  

c u t  o f  h i s  e y e s .  A ccord ing  to  him, th e  good p l a y e r  " f e e l s "

th e  b a l l . 440

4 3 7 lb id .  

42® Ib id .

4 3 9 l b i d . , p .  147. 

4 4 0 i b i d . ,  p p . 129-139 .
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Boomer r e l a t e s  a  s t o r y  o f  how, when p l a y in g ,  he  p la y e d  

many o f  h i s  s h o ts  w i th  h i s  ey es  c lo s e d .  He th e o r i z e d  t h a t  

t h i s  method o f  p la y in g  would a l lo w  th e  o th e r  s e n s e s ,  

e s p e c i a l l y  m u scu la r  f e e l ,  to  ta k e  ov e r  and dom inate th e  

sw ing.

T osk i t h e o r i z e s  t h a t  b l i n d f o l d i n g  a s tu d e n t  sh ou ld  h e lp  

him  improve h i s  swing p a ce .  He r e l a t e s  a s t o r y  o f  a g o l f e r  

who had t h i s  f a n t a s t i c  sen se  o f  " f e e l "  f o r  th e  p a th  and pace 

o f  h i s  sw ing. He s t a t e s :

I f  I ' d  b l i n d f o l d e d  him. I 'm  su re  he s t i l l  cou ld  
have t o l d  me how f a r  each  s h o t  w en t, how h ig h  i t  f lew  
and which d i r e c t i o n  i t  cu rv ed .  I  know t h i s  i s  t r u e  
b e ca u se  th e  man was, i n  f a c t ,  b l i n d .  And, he d id  t e l l  
me th e s e  t h in g s .  S ince  th e n .  I ' v e  o f t e n  h e lp e d  g o l f  
p u p i l s  improve th e  pace  o f  t h e i r  sw ings by h a v in g  them 
s t r i k e  b a l l s  w i th  t h e i r  eyes  c lo s e d .  Almost 
im m ed ia te ly  th ey  b e g in  to  swing a t  a s low er  pace and 
th ey  f e e l  t h a t  p a c e .  I t ' s  amazing how o u r  s e n s i t i v i t y  
i n c r e a s e s  when we a re  d e p r iv e d  o f  o u r  s i g h t .  H i t t i n g  
b a l l s  w i th  eyes c lo s e d  p ro v es  t h a t  th e  g o l f e r  d o e s n ' t  
have to  f i x a t e  h i s  ey es  on the  b a l l  in  o r d e r  to  h i t  i t .  
In  f a c t ,  i t  s to p s  th e  g o l f e r  from becoming b a l l  bound. 
I t  a l s o  h e lp s  th e  g o l f e r  develop  a  good pace  i n  h i s  
sw ing. I f ,  w i th  th e  eyes  c lo s e d ,  a g o l f e r  t r i e s  to  
c o n s c io u s ly  h i t  th e  b a l l ,  he  w i l l  m iss  i t .  I t  f o rc e s  
th e  g o l f e r  to  develop  a sw ing ing  a c t i o n  and n o t  a 
h i t t i n g  a c t i o n . 442

In  th e  f i n a l  a n a l y s i s ,  to  p e rfo rm  e f f e c t i v e l y  and 

c o n s i s t e n t l y  i n  g o l f ,  th e  l e a r n e r  must be gu ided  by h i s  own 

i n t e r n a l  s e n so ry  c u e s . On th e  s p o t  c o r r e c t i o n  by the  

t e a c h e r  i s  h e l p f u l ,  b u t  u s u a l l y  n o t  pe rm anen t.  To be

441lbid.
^^^Bob T o sk i,  " D r i l l s , "  G o lf  D ig e s t ,  29 (December 

1978), 57. ------------  -----
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s u c c e s s f u l ,  th e  p e rfo rm e r  must know and u n d e rs ta n d  h i s  own 

swing and how to  make a d ju s tm e n ts  when th in g s  go wrong. 

S ince  th e  g o l f e r  canno t see  h im s e l f  sw inging , he must 

t o t a l l y  r e l y  on h i s  swing " f e e l i n g s "  f o r  e r r o r  c o r r e c t io n  

when p la y in g .  A lso , c o r r e c t i o n s  b a se d  on swing " f e e l in g s "  

te n d  to  be more perm anent and l a s t i n g .  I f  l e a r n in g  th e  

g o l f  swing i s  in d eed  a k i n e s t h e t i c  e x p e r ie n c e ,  as B e r th o ly  

has s t a t e d , t h e n  i t  sho u ld  be t a u g h t  k i n e s t h e t i c a l l y .  

And any method t h a t  enhances t h i s  e x p e r ie n c e  shou ld  be 

in c lu d e d  in  th e  l e a r n in g  p r o c e s s .

^ ^ ^ B e r th o ly ,  p .  3.
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CHAPTER THREE 

Methods and P ro c ed u re s

T his  c h a p te r  p r e s e n t s  th e  p ro c e d u re s  t h a t  were employed 

in  t h i s  s tu d y .  The m a t e r i a l  i s  su b d iv id e d  i n t o  s e c t io n s  

d e s c r ib in g  th e  s u b j e c t s ,  t e a c h in g  m ethodology, t e s t i n g  

m ethodology, d a ta  r e d u c t io n  and s t a t i s t i c a l  a n a ly s e s .

S u b je c ts

Twenty male s u b j e c t s  were u sed  in  t h i s  s tu d y .  The 

s u b j e c t s  were random ly s e l e c t e d  from two b e g in n in g  g o l f  

c l a s s e s  a t  M iddle T ennessee  S t a te  U n iv e r s i ty .  Ten o f  th e s e  

s u b j e c t s  from one c l a s s  were a s s ig n e d  to  be th e  c o n t r o l  

g roup, and te n  o f  th e s e  s u b je c t s  from th e  o t h e r  c l a s s  were 

a s s ig n e d  to  be th e  e x p e r im e n ta l  g roup . Only b e g in n in g  

g o l f e r s  were a l lo w e d  to  p a r t i c i p a t e  in  t h i s  s tu d y .  A 

b e g in n in g  g o l f e r  was c o n s id e re d  to  be someone who had n e v e r  

p la y e d  o r  been  t a u g h t  g o l f .  A l l  o f  th e  s u b j e c t s  were 

betw een e ig h te e n  and t h i r t y - f i v e  y e a r s  o f  ag e .

The s u b j e c t s  were t e s t e d  d u r in g  th e  s p r in g  se m es te r  o f  

1982. The i n v e s t i g a t o r  assumed t h a t  a l l  th e  s tu d e n ts  who 

v o lu n te e r e d  f o r  th e  s tu d y  w ere , in  f a c t ,  b e g in n in g  g o l f e r s .  

By s e l e c t i n g  s u b j e c t s  i n  t h i s  m a t t e r ,  th e  i n v e s t i g a t o r  a l s o  

assumed t h a t  b o th  groups were e q u a l  in  g o l f in g  a b i l i t y .

178
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Teach ing  Methodology

Due to  th e  i n c r e a s in g  in fo rm a t io n  o f  g o l f  

i n s t r u c t i o n a l  t e c h n iq u e s  t h a t  em phasize th e  c o r r e c t  

m echanics o f  th e  g o l f  sw ing, t h i s  s tu d y  was d e s ig n ed  to  

de te rm in e  th e  l e a r n in g  p r o g r e s s io n ,  b a se d  on m echan ica l 

e f f i c i e n c y ,  o f  two groups o f  b e g in n in g  g o l f e r s .  One group 

( th e  c o n t r o l  group) was t a u g h t  th e  g o l f  swing u s in g  

c o n v e n t io n a l  methods o f  g o l f  i n s t r u c t i o n ,  w h i le  th e  o th e r  

group ( t h e  e x p e r im e n ta l  group) was t a u g h t  u s in g  a 

k i n e s t h e t i c  feed back  method o f  g o l f  i n s t r u c t i o n .  Both 

groups met tw ice  a  week f o r  t e n  weeks. The e x p e r im e n ta l  

group met a t  1 :00  p .m . on Mondays and Wednesdays, w h ile  th e  

c o n t r o l  group met a t  10:50 a.m . on Tuesdays and T h u rsd ay s . 

C lass  p e r io d s  were f i f t y  m in u te s  i n  l e n g th  f o r  b o th  g ro u p s . 

The a p p en d ix es  o f  t h i s  t e x t  c o n ta in  th e  t e a c h in g  m ethodology 

t h a t  was p r e s e n te d  to  each  c l a s s .

To q u a n t i f y  t h e  l e a r n in g  p r o g r e s s  o f  th e  two g ro u p s , 

b io m e c h a n ic a l  c in e m a to g ra p h ic a l  t e c h n iq u e s  were u t i l i z e d .  A 

swing model was d eve lop ed  from th e  f i lm e d  r e s u l t s  o f  a 

number o f  e l i t e  g o l f e r s ,  th e n  compared to  b o th  b e g in n in g  

g ro u p s . Improvement in  th e  m echanics o f  th e  g o l f  swing 

( l e a r n in g )  o f  th e  b e g in n e r s  was m easured a s  th e  amount o f  

improvement made by each  b e g in n e r  when compared to  th e  swing 

m odel.
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C o n tro l  Group 

The t e n  b e g in n in g  g o l f e r s  i n  th e  c o n t r o l  group were 

t a u g h t  th e  g o l f  swing by u s in g  c o n v e n t io n a l  methods o f  

i n s t r u c t i o n .  C o n v e n tio n a l  g o l f  i n s t r u c t i o n  r e l i e s  on v e rb a l  

c u e s ,  d e m o n s tra t io n ,  and  c o n c e p tu a l  "word p i c t u r e s "  to  

communicate w i th  th e  s t u d e n t .  G olf swing c o r r e c t i o n s  were 

b a se d  on th e  feedb ack  t h a t  th e  s tu d e n t  and the  i n s t r u c t o r  

r e c e iv e d  from th e  f l i g h t  o f  th e  b a l l .  I t  was hoped t h a t  

t h i s  v i s u a l  in fo r m a t io n  th e  s tu d e n t  r e c e iv e d  from th e  f l i g h t  

o f  th e  b a l l  h e lp e d  him change h i s  swing p a t t e r n  on th e  n e x t  

r e s p o n s e .  Because v i r t u a l l y  a l l  o f  th e  c u r r e n t  g o l f  

i n s t r u c t i o n a l  m ethods u t i l i z e  a  b a l l  d u r in g  th e  l e a r n in g  

p r o c e s s ,  and b e ca u se  o f  t h e  heavy em phasis on th e  v e rb a l  and 

v i s u a l  fee d b ac k  in f o r m a t io n ,  t h i s  method was term ed a 

c o n v e n t io n a l  method o f  g o l f  i n s t r u c t i o n .

D uring  th e  f i r s t  two days o f  c l a s s ,  th e  c o n t r o l  group 

was made f a m i l i a r  w i th  W ire n 's  B a l l  F l i g h t  Laws. ^ I t  was 

hoped t h a t  th e  knowledge o f  th e s e  laws would h e lp  th e  group 

u n d e rs ta n d  why th e  g o l f  b a l l  t r a v e l e d  in  a c e r t a i n  f l i g h t  

p a t t e r n .  These b a l l  f l i g h t  laws in c lu d e d :  (1) th e

d i r e c t i o n  t h a t  t h e  c lu b h e a d  was moving a t  th e  p o i n t  o f  

im pact ( s w in g p a th ) , ( 2 ) th e  c lu b fa c e  p o s i t i o n  in  r e l a t i o n  to  

t h a t  sw ingpa th  a t  t h e  p o i n t  o f  im p a c t ,  (3) th e  p o s i t i o n  on

^Gary W iren, " I n t r o d u c t i o n  to  Laws, P r i n c i p l e s ,  and 
P r e f e r e n c e s , "  P.G .A. M agaz ine , 33 (A p r i l  1976), 23.
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th e  c lu b fa c e  where th e  b a l l  i s  com pressed , (4) th e  v e l o c i t y  

o f  th e  c lu b h e ad  a t  th e  p o i n t  o f  im pact, and (5) th e  an g le  

o f  a t t a c k  i n  which th e  c lu b  appro aches  th e  im pact a r e a .

The c o n t r o l  group was a l s o  g iv en  a handou t s h e e t  t h a t  

in c lu d e d  a s e r i e s  o f  g o l f  swing fundam en ta ls  t h a t  would be 

l e a rn e d  d u r in g  the  fo l lo w in g  weeks o f  c l a s s .  These 

fund am en ta ls  in c lu d e d :  (1) g r i p ,  (2) s t a n c e ,  (3) p o s tu r e ,

(4) b a l l  p o s i t i o n  and d i s t a n c e  from th e  b a l l ,  (5) body 

a l ig n m e n t ,  ( 6 ) c lu b fa c e  aim, (7) s e t - u p  and a d d r e s s ,  ( 8 ) 

w e ig h t d i s t r i b u t i o n ,  (9) m u scu la r  t e n s io n ,  (10) sh o u ld e r  

c o i l  and h ip  t u r n ,  ( 1 1 ) l e n g th  o f  sw ing a r c ,  ( 1 2 ) w id th  o f  

swing a r c ,  (13) m ain ten an ce  o f  t a r g e t  ( l e f t )  arm r a d i u s ,  (14) 

h e ig h t  o f  swing p la n e ,  (15) downswing p la n e ,  (16) tempo, (17) 

t im in g ,  (18) rhythm , (19) t a r g e t  ( l e f t )  s i d e  l e a d  and 

c o n t r o l ,  ( 2 0 ) s te a d y  c e n t e r ,  ( 2 1 ) footw ork  and le g  a c t i o n ,  

(22) p o s i t i o n  a t  th e  t o p ,  (23) w e ig h t  s h i f t  and dynamic 

b a la n c e ,  (24) m ain tenance  o f  t a r g e t  ( l e f t )  a r m - - c lu b s h a f t  

a n g le  on th e  downswing, (25) t a r g e t  ( l e f t )  w r i s t  p o s i t i o n  

th ro u g h o u t  th e  swing, (26) r e l e a s e  and r o t a t i o n ,  (27) 

b a la n c e ,  and (28) f o l lo w - th r o u g h .  A l l  o f  th e s e  fundam en ta ls  

and m echanics were p r i m a r i l y  t a u g h t  th ro u g h  th e  use  o f  

d e m o n s tra t io n s  and o t h e r  v e rb a l  and v i s u a l  c u e s .

Each day, as the  c o n t r o l  group came to c l a s s ,  th e y  were 

g iv en  a h an dou t s h e e t  t h a t  i n d i c a t e d  w hat would be l e a r n e d  

f o r  t h a t  day. The group would th en  form a c i r c l e  a round  th e  

i n s t r u c t o r  and w atch  him  d e m o n s tra te  and e x p la in  th e
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fundam en ta ls  t h a t  would be em phasized t h a t  p a r t i c u l a r  day. 

Once th e  i n s t r u c t o r  was f i n i s h e d  w i th  h i s  d e m o n s tra t io n ,  he 

would a sk  th e  group to  sp re a d  o u t  and h i t  b a l l s ,  p r a c t i c i n g  

what had  been p r e s e n te d .  The i n s t r u c t o r  then  went up and 

down th e  l i n e  g iv in g  in d iv id u a l  h e lp .

The c o n t r o l  group was encouraged  to  h i t  a t  l e a s t  75 

b a l l s  each  c l a s s  m ee tin g . The em phasis w i th  t h i s  group was 

on b a l l  s t r i k i n g  and making su b seq u en t  swing c o r r e c t i o n s  

b a sed  on th e  f l i g h t  o f  th e  b a l l .  As th e  c o n t r o l  group h i t  

b a l l s ,  th e  i n s t r u c t o r  would v e r b a l ly  r e i n f o r c e  good f l i g h t  

p a t t e r n s  and good swings and c o n s t r u c t i v e l y  c r i t i c i z e  poor 

f l i g h t  p a t t e r n s  and poor sw ings. For example, i f  a  member 

o f  th e  group s l i c e d  th e  b a l l  to  th e  r i g h t ,  th e  i n s t r u c t o r  

would su g g e s t  two o r  th r e e  fund am en ta ls  to  work on t h a t  

would c o r r e c t  t h a t  b a l l  f l i g h t  p a t t e r n .

The c o n t r o l  group sp e n t  th e  f i r s t  e ig h t  weeks o f  th e  

i n s t r u c t i o n a l  p e r io d  l e a r n in g  w i th  th e  f iv e  and seven  i r o n s ,  

w h i le  th e  l a s t  two weeks o f  th e  i n s t r u c t i o n a l  p e r io d  was 

sp e n t  l e a r n in g  w i th  a number one wood c lu b .  The group was 

t o l d  n o t  to  p r a c t i c e  o u t s id e  o f  c l a s s ,  thu s  s t a n d a r d i z in g  

the  number o f  b a l l s  t h a t  e ach  p e rso n  in  th e  c o n t r o l  group 

h i t  to  a p p ro x im a te ly  1 ,500 d u r in g  th e  ten-w eek l e a r n in g  

p e r io d .

The i n s t r u c t o r  u sed  th e  p a r t -w h o le  method o f  

i n s t r u c t i o n  in  o r d e r  to  sequence th e  l e a r n in g .  In  t h i s  

method, th e  o n e - q u a r t e r  swing was l e a r n e d  f i r s t ;  th e
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h a l f  swing was l e a r n e d  n e x t ;  th e  t h r e e - q u a r t e r s  swing was 

l e a r n e d  n e x t  u n t i l , f i n a l l y ,  t h e  f u l l  swing was l e a rn e d .

The group was making f u l l  sw ings by th e  t h i r d  week o f  th e  

l e a r n i n g  p e r io d .

As i n  a l l  c o n v e n t io n a l ly -b a s e d  g o l f  i n s t r u c t i o n a l  

m e th o d s , th e  group had f o u r  d i f f e r e n t  s e t s  o f  s t i m u l i  on 

which to  c o n c e n t r a te .  These in c lu d e d :  (1) th e  b a l l ,  (2)

th e  sw ing, (3) th e  b a l l ' s  f l i g h t ,  and (4) th e  t a r g e t .  The 

i n s t r u c t o r  d id  n o t  t r y  t o  em phasize any one o f  th e s e  fo u r  

s t i m u l i  more th an  a n o th e r ,  b u t  he  d id  a t te m p t  to  make swing 

c o r r e c t i o n s  b a se d  on th e  in fo rm a t io n  he r e c e iv e d  from th e  

f l i g h t  o f  th e  b a l l .

E x p e r im e n ta l  Group

The te n  b e g in n in g  g o l f e r s  i n  th e  e x p e r im e n ta l  group 

u sed  a k i n e s t h e t i c  feed b ack  g o l f  i n s t r u c t i o n a l  method to  

l e a m  th e  g o l f  sw ing. T his group was s p e c i f i c a l l y  t o l d  t h a t  

i t  was t r y i n g  to  l e a m  a  c o r r e c t  g o l f  sw ing. F iv e  b a s i c  

components make up t h i s  k i n e s t h e t i c a l l y - b a s e d  i n s t r u c t i o n a l  

t e c h n iq u e :  ( 1 ) th e  u se  o f  a w e ig h te d  g o l f  c lu b ,  ( 2 ) th e

use  o f  swing d r i l l s ,  (3) the  absence  o f  th e  g o l f  b a l l ,  (4) 

th e  u se  o f  k i n e s t h e t i c  cues u sed  d u r in g  the  swing p r o c e s s ,  

and (5) th e  u se  o f  t e r m in a l  augmented v e rb a l  feedback  

i n d i c a t i n g  th e  q u a l i t y  o f  th e  s t u d e n t ' s  swing. I t  was 

th o u g h t  t h a t  a  com b ina tion  o f  a l l  f i v e  components would
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h e ig h te n  th e  s u b j e c t ' s  k i n e s t h e t i c  s e n s i t i v i t y  f o r  th e  

" f e e l "  o f  th e  p ro p e r  movement p a t t e r n  o f  th e  g o l f  sw ing.

The a c t u a l  g o l f  c lu b  u sed  d u r in g  th e  e n t i r e  ten -w eek  

t r a i n i n g  p e r io d  was a  number one wood. Each c lu b  w eighed 

s i x t e e n  o u n c e s . A t h r e e  and o n e -h a l f  ounce w e ig h te d  h e ad -  

cover  was added to  t h i s  o r i g i n a l  w e ig h t  making th e  t o t a l  

w e ig h t  o f  th e  c lu b  n i n e t e e n  and o n e - h a l f  o u n c e s . T h is  

w e igh t  i s  a p p ro x im a te ly  s i x  and o n e - h a l f  ounces h e a v i e r  th an  

a  r e g u la t i o n - w e ig h te d  number one wood. A lso , each  c lu b  had 

a p re -m o ld ed  " re m in d e r"  g r ip  t h a t  r e p r e s e n te d  th e  c o r r e c t  

n e u t r a l  g o l f  g r i p .  T h is  g r i p  fo rc e d  th e  s tu d e n t  to  p u t  h i s  

hands on th e  g o l f  c lu b  c o r r e c t l y .

The f i r s t  p e r i o d  o f  c l a s s  i n s t r u c t i o n  was u se d  to  g iv e  

th e  group a c l e a r  id e a  o f  th e  " r e f e r e n c e  o f  c o r r e c t n e s s "  in  

which each  s tu d e n t  was to  i m i t a t e  and m e n ta l ly  fo cu s  upon 

d u r in g  th e  e n t i r e  ten -w eek  l e a r n in g  p e r io d .  T h is  m odel, o r  

" r e f e r e n c e  o f  c o r r e c t n e s s , "  was b a se d  on th e  t e n  p o s i t i o n s  

th a c  th e  i n s t r u c t o r  th o u g h t  to  be th e  most c r i t i c a l  t o  th e  

perfo rm ance  o f  a  c o r r e c t  g o l f  sw ing. These te n  p o s i t i o n s  

a re  r e p r e s e n t e d  w i th  F ig u re s  3 and 4 ( s e e  p p . 197 and 1 9 8 ) .  

The i n s t r u c t o r  p h y s i c a l l y  d em o n s tra te d  th e s e  t e n  p o s i t i o n s  

and th en  a sk ed  th e  group to  p e rfo rm  them as w e l l  as 

p o s s i b l e .

D uring  th e  f o l lo w in g  c l a s s  p e r i o d s ,  th e  e x p e r im e n ta l  

group was a sk ed  to  u t i l i z e  a  s e r i e s  o f  t h i r t y  sw ing d r i l l s  

w i th  th e  w e ig h te d  c lu b .  A l l  o f  th e s e  swing d r i l l s  were
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perfo rm ed  b a l l i s t i c a l l y  and n o t  i n  a gu ided  f a s h io n .  They 

were a l s o  perfo rm ed  in  th e  absence  o f  th e  g o l f  b a l l .  Each 

d r i l l  was d em o n s tra te d  by th e  i n s t r u c t o r  b e fo r e  th e  group 

was a sk ed  to  p e rfo rm  th e  d r i l l .  The second and t h i r d  c l a s s  

p e r io d s  were s p e n t  showing th e  group how to  p e rfo rm  th e  

v a r io u s  swing d r i l l s .  D uring th e s e  two p e r i o d s ,  th e  

i n s t r u c t o r  c o r r e c t e d  any group member who was n o t  p e rfo rm in g  

th e  d r i l l s  c o r r e c t l y .  A lso , d u r in g  t h i s  time th e  i n s t r u c t o r  

e x p la in e d  th e  e f f e c t s  t h a t  each  d r i l l  had on th e  g o l f  swing.

A f t e r  th e  i n s t r u c t o r  was su re  t h a t  th e  group members 

had  a c l e a r  " r e f e r e n c e  o f  c o r r e c tn e s s "  o f  how each  d r i l l  was 

to  be p e rfo rm ed , th e y  were a sked  to  p e rfo rm  some r e p e t i t i o n s  

o f  each  d r i l l .  These f i r s t  few a t te m p ts  were perfo rm ed  w i th  

th e  eyes  open.

B eg in n in g  w i th  th e  f o u r th  c l a s s  p e r io d  u n t i l  th e  

tw e n t i e th  c l a s s  p e r io d ,  th e  group p a r t i c i p a t e d  in  h ig h  

r e p e t i t i o n  sw in g ing . Each o f  th e  t h i r t y  d r i l l s  was 

p e rfo rm ed  betw een te n  and tw en ty  t im e s  each  c l a s s  p e r io d .  

T h is  m eant t h a t ,  by th e  end o f  th e  ten-w eek  t r a i n i n g  

s e s s io n ,  each  group member was sw ing ing  ab ou t f o u r  hundred  

t im e s  d u r in g  each  c l a s s  p e r io d .  In  a d d i t i o n  to  t h i s ,  h a l f  

o f  th e s e  swings were perfo rm ed  w i th  th e  eyes c lo s e d .  This 

was in te n d e d  to  g iv e  th e  group a  " k i n e s t h e t i c "  aw areness  o f  

t h e  p ro p e r  swing m echan ics .  A f t e r  each  d r i l l ,  th e  group 

members were a l lo w e d  to  open t h e i r  eyes and w atch  th e
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i n s t r u c t o r  p e rfo rm  th e  n e x t  d r i l l  in  o rd e r  to  r e e s t a b l i s h  

t h e i r  " r e f e r e n c e  o f  c o r r e c t n e s s . "

Throughout the  e n t i r e  ten-w eek  t r a i n i n g  p e r io d ,  th e  

group was c o n t i n u a l l y  rem inded o f  th e  im portance  o f  t r y in g  

to  make a c o r r e c t  g o l f  sw ing. This was accom plished  by th e  

i n s t r u c t o r  u t i l i z i n g  augmented v e r b a l  feed back . This was 

s u p p l i e d  b o th  c o n c u r r e n t ly  (d u r in g  th e  sw inging  p ro c e s s )  and 

t e r m in a l ly  ( a f t e r  the  sw inging  p r o c e s s ) . T h is  feedback  

in f o r m a t io n  was s u p p l ie d  to  th e  group in  one o f  two ways:

( 1 ) th ro u g h  th e  use  o f  k i n e s t h e t i c  cues and ( 2 ) th rou gh  the  

u se  o f  t e r m in a l  feedback  i n d i c a t i n g  th e  q u a l i t y  o f  th e  

sw in g .

These k i n e s t h e t i c  cues were g iven  w h ile  th e  group was 

in  th e  sw in g in g  p r o c e s s .  These cues encouraged  th e  group to  

t r y  to  g e t  th e  " f e e l i n g "  o f  th e  c o r r e c t  sw ing. For exam ple, 

in  l e a r n i n g  th e  p ro p e r  sh o u ld e r  tu r n ,  th e  group was a sked  i f  

eac h  o f  them co u ld  " f e e l "  th e  t i g h t  c o i l  o f  th e  m uscles in  

th e  s h o u ld e r  a r e a .  In  t e a c h in g  th e  r e l e a s e ,  each  s tu d e n t  was 

a sk ed  i f  he  co u ld  " f e e l "  th e  r i g h t  hand tu rn  ov e r  th e  l e f t  

a f t e r  im p a c t .  Each d r i l l  was d es ig n ed  to  g iv e  th e  s tu d e n ts  

c e r t a i n  " f e e l i n g s "  and " s e n s a t io n s "  t h a t  were th o u g h t  to  be 

im p o r ta n t  fun dam en ta ls  a s s o c i a t e d  w i th  l e a r n in g  th e  t e n  

p o s i t i o n s  o f  a c o r r e c t  g o l f  sw ing.

As th e  i n s t r u c t o r  saw f i t ,  he a l s o  gave te rm in a l  

augmented v e r b a l  feedback  as  to  th e  q u a l i t y  o f  th e  

i n d i v i d u a l  group member's sw ing. This in fo rm a t io n

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1 8 7

c o n ce rn in g  th e  c o r r e c tn e s s  o f  th e  swing was r e f e r r e d  to  as
2

"knowledge o f  p e rfo rm a n c e ."  I t  was hoped t h a t ,  th rough  

c o n tin u e d  p r a c t i c e  and h ig h  r e p e t i t i o n  sw ing ing , th e  group 

would come to  r e l y  l e s s  and l e s s  on th e  v e rb a l  feedback  

r e c e iv e d  from  the  i n s t r u c t o r  c o n ce rn in g  th e  q u a l i t y  o f  th e  

swing and become more r e l i a n t  on the  k i n e s t h e t i c  feedback  

mechanisms to  m o n ito r  swing p e rfo rm ance . I t  was th o u g h t  

t h i s  co u ld  be accom plished  by th e  group comparing i t s  

se n so ry  feedback  in fo rm a t io n  w i th  th e  " r e f e r e n c e  o f  

c o r r e c t n e s s "  t h a t  was c o n t i n u a l l y  p ro v id e d  by th e  i n s t r u c t o r .  

In  so do ing , a h a b i t  p a t t e r n  would be e s t a b l i s h e d  and th e  

group co u ld  be s a id  to  have i n t e r n a l i z e d  th e  f e e l i n g s  o f  t h e  

c o r r e c t  sw ing.

The m ajor f e a t u r e  o f  t h i s  k i n e s t h e t i c  feedback  method 

o f  g o l f  i n s t r u c t i o n  i s  t h a t  i t  p ro v id e d  a means f o r  th e  

group to  d e te rm in e  i t s  swing e r r o r s  i n  th e  absence  o f  v i s u a l  

b a l l  f l i g h t  feedback  in f o r m a t io n .  I t  a l s o  se rv e d  as  a 

means f o r  th e  group to  m a in ta in  i t s  swing perfo rm ance , o r  

even to  c o n tin u e  to  l e a m ,  w i th o u t  knowledge o f  r e s u l t s  

in f o r m a t io n .^  S ince  t h i s  k i n e s t h e t i c  feedback  tec h n iq u e

^A. M. G e n t i l e ,  "A Working Model o f  S k i l l  A c q u i s i t io n  
w i th  A p p l i c a t io n  to  T e a c h in g ,"  Q u e s t , 17 (Ja n u a ry  1972), 8 .

3
J .  A. Adams, "A C losed  Loop Theory o f  Motor L e a rn in g ,"  

J o u r n a l  o f  Motor B e h a v io r , 3 (1971), 111-150.

^ I b i d . ,  p .  1 2 1 .
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i s  t o t a l l y  dependent on th e  group remembering what a  c o r r e c t  

swing f e l t  l i k e ,  t h i s  c o u ld  o n ly  be acco m p lish ed  by 

u t i l i z i n g  k i n e s t h e t i c  feedb ack  in fo rm a t io n  u n t i l  t h e  c o r r e c t  

swing was i n t e r n a l i z e d .  Once th e  h a b i t  p a t t e r n  was 

i n t e r n a l i z e d ,  c o r r e c t i o n s  in  th e  g o l f  swing were th o u g h t  to  

c o n t in u e  to  be made th ro u g h  th e  s t u d e n t ' s  s u b j e c t i v e  

re in fo rc e m e n t  sy s tem .^

In  d i s c u s s in g  how i n s t r u c t i o n s  sh o u ld  be g iv e n ,  Cochran 

and S tobbs te n d  to  a g re e  w i th  th e  t e a c h in g  m ethodology u sed  

w i th  th e  e x p e r im e n ta l  g ro up . They s t a t e :

I n s t r u c t i o n s  sh o u ld  be g iv en  in  th e  form o f  
g e n e ra l  f e e l i n g s  r a t h e r  th a n  s p e c i f i c  d e t a i l s  a s  to  
w hat any p a r t i c u l a r  p a r t  o f  th e  body sh o u ld  be do ing .
In  o r d e r  t h a t  th e  f e e l i n g  o f  a  g o l f  swing be d eve lop ed , 
i t  i s  im p o r ta n t  t h a t  l a r g e  u n i t s  o f  th e  movement 
p a t t e r n  a re  t a u g h t  a s  o n e .6

Because th e  e n t i r e  ten-w eek  s e s s io n  was d e s ig n e d  to  

b u i l d  a h a b i t  p a t t e r n  th ro u g h  k i n e s t h e t i c  and p r o p r i o c e p t i v e  

feedb ack , i t  was th o u g h t t h a t  when th e  group took  th e  p o s t 

t e s t  i n  A p r i l  t h a t  a l l  i t s  a t t e n t i o n  would be fo c u se d  on the  

new s t im u lu s  ( th e  b a l l )  and n o t  on making a good sw ing. I t  

was t h e o r i z e d  t h a t  t h i s  overem phasis  on th e  new s t im u lu s  ( th e  

b a l l )  m igh t cause  the  b e g in n e r  to  develop  a f e a r  o f  n o t  

b e in g  a b le  to  h i t  i t ,  and a poor swing p a t t e r n  would r e s u l t .  

For t h i s  r e a s o n ,  a f t e r  t h e  se v en th  week, th e  group was

^ I b i d . ,  p .  132.

^ A l a s t a i r  Cochran and  John S to b b s ,  The S ea rch  f o r  th e  
P e r f e c t  Swing ( P h i l a d e lp h ia :  J .  B. L i p p i n c o t t  Co. ,  1968)7
p .  106.
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a llo w ed  to  h i t  t e n  b a l l s  e ac h  w i th  the  number seven i r o n .

The group members were a llo w ed  to  keep t h e i r  eyes open 

w h i le  a d d r e s s in g  th e  b a l l ,  b u t  w ere t o l d  t o  c lo s e  t h e i r  eyes 

when a c t u a l l y  making th e  sw ing . A l l  o f  t h i s  b a l l  s t r i k i n g  

was done a f t e r  th e  f i f t y - m i n u t e  t r a i n i n g  s e s s io n  was 

com ple ted . I t  was th o u g h t  t h a t  t h i s  sm a ll  amount o f  b a l l  

s t r i k i n g  gave th e  group a f e e l i n g  o f  how th e  b a l l  f e l t  when 

i t  came o f f  th e  c lu b f a c e .  A lso ,  i t  a l lo w ed  th e  group to  

gauge th e  d i s t a n c e  from th e  b a l l  and " f i n d "  th e  optimum b a l l  

p o s i t i o n  p r i o r  to  t h e  sw ing ing  p r o c e s s .  I t  was th o u g h t  t h a t  

t h i s  p ro c e d u re  m ig h t h e lp  e l i m in a t e  any f e a r  t h a t  th e  group 

members m igh t have a s  a r e s u l t  o f  th e  p re s e n c e  o f  th e  b a l l  

d u r in g  th e  p o s t t e s t  f i lm in g .

A l l  o t h e r  t e a c h in g  p ro c e d u re s  t h a t  w ere u sed  on th e  

e x p e r im e n ta l  group a re  r e c o rd e d  i n  th e  ap p en d ix .

The f o l lo w in g  equ ipm ent and p ro c e d u re s  were u sed  in  

e s t a b l i s h i n g  p e rfo rm ance  s c o r e s  f o r  two groups o f  b e g in n in g  

g o l f e r s  and i n  a r r i v i n g  a t  a  com pos ite ,  i d e a l i z e d  swing 

b a se d  upon th e  sw ings o f  t e n  p r o f e s s i o n a l  g o l f e r s .

T e s t in g  M ethodology

Equipment

Cameras : Two h ig h  speed  Lo-Cam cam eras , f i t t e d  w i th

12-120 mm Aiigenieux zoom l e n s e s ,  were u se d  to  o b ta in  f i lm  

r e c o r d s  ( a t  300 fram es p e r  second) o f  th e  p e r fo rm e rs .

D i g i t i z e r ; A G ra f /P en  s o n ic  d i g i t i z e r  was u se d  to  

red u c e  th e  f i l m  r e c o r d s .  The image was r e a r  p r o j e c t e d  on
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t h e  f r o s t e d  d i g i t i z i n g  s c r e e n  u s in g  a NAG I 6 inm a n a l y s i s  

p r o j e c t o r .

Computer : The d i g i t i z e d  r e s u l t s  were s e r i a l i z e d  w i th  a

SAC DC- 6 P a r a l l e l  to  S e r i a l  Data C o n v e r te r  and s e n t  to  an 

IBM 370-165-11  f o r  p r o c e s s in g .

S oftw are  : The perfo rm ance  p a ra m e te rs  o f  i n t e r e s t  were

c a l c u l a t e d  w i th  th e  a i d  o f  a program  s p e c i f i c a l l y  developed  

f o r  t h i s  p r o j e c t  a t  th e  Biom echanics L a b o ra to ry  a t  th e  

U n iv e r s i ty  o f  Kentucky.

B a l l  U sed ; A l l  th e  b e g in n in g  g o l f e r s  u sed  th e  same 

g o l f  b a l l s  f o r  b o th  th e  p r e -  and p o s t t e s t i n g .  W ilson-P ro  

S t a f f  90 com press ion  g o l f  b a l l s  were u sed .

A l l  th e  p r o f e s s i o n a l  g o l f e r s  who were f i lm e d  a l s o  used  

th e  same g o l f  b a l l . They u sed  a 100 com pression  Hogan Apex 

g o l f  b a l l .

Club U sed : A l l  th e  b e g in n in g  g o l f e r s  u sed  th e  same

g o l f  c lu b  f o r  b o th  th e  p r e -  and p o s t t e s t i n g .  A H i l l e r i c h  

and Bradsby number one wood was u se d .  T h is  wood had  the  

u s u a l  s t a n d a r d  f e a t u r e s ,  i n c lu d in g :  ( 1 ) a  s t a n d a r d  l e n g th

o f  43 in c h e s ,  (2) a s t a n d a r d  w e ig h t  o f  13 o u n ces , (3) a 

s t a n d a rd  R - s h a f t , and (4) a s t a n d a r d  l o f t  o f  11 d e g re e s .

The te n  p r o f e s s i o n a l  g o l f e r s  from w hich the  swing model 

was d ev e lo ped  were a l lo w e d  to  u se  t h e i r  own number one wood 

f o r  t h e  f i lm in g .
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P re -  and P o s t t e s t  fo r  
B eg inn ing  G o lfe rs

D ates and W eather C o n d i t io n s ; The p r e t e s t  ( p r i o r  to

g o l f  i n s t r u c t i o n )  f i lm in g  d a te  was on Wednesday, F eb ru a ry  3.

The w e a th e r  c o n d i t io n s  on t h i s  d a te  were c loudy  and c o ld .

The te m p era tu re  was 45 d e g re e s .  The p o s t t e s t  ( fo l lo w in g

g o l f  i n s t r u c t i o n )  f i lm in g  d a te  was on Monday, A p r i l  26.

The w e a th e r  c o n d i t io n s  on t h i s  d a te  were sunny and 65

d eg rees  w i th  v e ry  l i t t l e  w ind.

Model T e s t  f o r  P r o f e s s io n a l s

The p r o f e s s i o n a l  g o l f e r s  were f i lm e d  a t  th e  H e r i ta g e  

G olf C la s s i c  on th e  H i l to n  Head I s l a n d ,  South C a ro l in a .

They were f i lm e d  on Monday, March 22. The w e a th e r  

c o n d i t io n s  on t h a t  d a te  were sunny and warm w i th  a 

te m p e ra tu re  o f  70 d e g re e s .

P ro ced u re s

F ilm in g  P ro ced u re s  f o r  th e  B eg inn ing  G o lfe rs  : To f i lm

each  p e rfo rm er  i n  th r e e  movement d i r e c t i o n s ,  one camera was 

p o s i t i o n e d  to  r e c o r d  th e  v e r t i c a l  and h o r i z o n t a l  m otion , 

w h i le  th e  o th e r  was p o s i t i o n e d  to  r e c o r d  th e  v e r t i c a l  and 

l a t e r a l  m o tion . The cam eras were a l ig n e d  such t h a t  th e  

o p t i c a l  axes b i s e c t e d  th e  m idd le  o f  th e  f i lm in g  a r e a ,  and 

were 90 d eg rees  a p a r t .  The cameras were p la c e d  a t  a 

s u f f i c i e n t  d i s t a n c e  to  in s u r e  t h a t  p a r a l a x  problem s were 

m in im ized . The f i e l d  o f  view was l i m i t e d  to  in c lu d e  o n ly
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th e  swing so t h a t  d a ta  r e d u c t io n  would n o t  be compromised 

due to  image s i z e .  P r i o r  to  f i lm in g ,  a s c a le  m arker 

( l e n g th  = 3 f e e t )  was f i lm e d  in  th e  p la n e  o f  movement f o r  

each  camera.

The p e rfo rm e r  was p o s i t i o n e d  such t h a t  one camera 

re c o rd e d  th e  " f r o n t "  v iew  w h ile  th e  o t h e r  camera re c o rd e d  

th e  " r e a r "  v iew  o f  th e  sw ing. P r i o r  to  th e  f i lm e d  t r i a l ,  

each  s u b j e c t  was a l lo w e d  to  warm-up and p e rfo rm  the  

movement u n t i l  he  f e l t  he  was p re p a re d  f o r  h i s  b e s t  e f f o r t .  

A lso , in  o r d e r  to  in s u r e  a c c u ra te  measurements o f  th e  body 

p a r t s ,  e ach  p e r fo rm e r  was a sked  to  s t r i p  down to  on ly  gym 

s h o r t s  and sh o e s .  Once th e  p e rfo rm er  was re a d y ,  th e  cameras 

were s t a r t e d ;  th e n  th e  p e rfo rm e r  was o r a l l y  cued  to  b e g in  

th e  sw ing. The cam eras r e c o rd e d  th e  movement a t  300 fram es 

p e r  second , i n s u r i n g  t h a t  th e  g r e a t e s t  e r r o r  betw een th e  

f i lm  r e c o rd s  o f  th e  two cameras would be .0017 seco n d s . 

Q u a l i t a t i v e  in fo rm a t io n  on th e  q u a l i t y  o f  each  p e rfo rm an ce , 

as  o b se rv ed  by th e  p e r fo rm e r  and th e  r e s e a r c h e r ,  was 

r e c o rd e d  f o r  eac h  f i lm e d  t r i a l .  P e r so n a l  d a ta ,  in c lu d in g  

th e  s u b j e c t ' s  h e i g h t ,  were a l s o  re c o rd e d .

To d e te rm in e  th e  improvement in  s k i l l  o v e r  th e  d u r a t io n  

o f  th e  s tu d y ,  each  p e r fo rm e r  was f i lm e d  a t  th e  b e g in n in g  and 

end o f  t h e  s tu d y .  In  each  c a s e ,  th e  i d e n t i c a l  f i lm in g  

p ro ce d u re  was employed.

F ilm in g  P ro c e d u re s  f o r  th e  P r o f e s s io n a l  G o l f e r s ; The 

f i lm in g  p ro c e d u re s  f o r  th e  p r o f e s s i o n a l  g o l f e r s  was e x a c t l y
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th e  same as  t h a t  u se d  f o r  th e  b e g in n in g  g o l f e r s ,  w i th  one 

e x c e p t i o n - - th e  p r o f e s s i o n a l  g o l f e r s  were f i lm e d  in  t h e i r  

c a s u a l  g o l f  a t t i r e  due to  th e  u n u su a l  c i rc u m s ta n c e s  o f  

tou rnam en t p la y .

Summary o f  Data  R eduction

In  o r d e r  to  make a b io m e c h a n ic a l  com parison  betw een a 

c o n v e n t io n a l  g o l f  s w in g / l e a r n in g  te c h n iq u e  and a k i n e s t h e t i c  

f e e d b a c k /g o l f  l e a r n i n g  t e c h n iq u e ,  i t  was n e c e s s a r y  f o r  th e  

i n v e s t i g a t o r  to  d e te rm in e  th e  q u a l i t i e s  o f  a  model g o l f  

sw ing. T h is  was n e c e s s a ry  in  o r d e r  to  have a " r e f e r e n c e  o f  

c o r r e c t n e s s "  i n  w hich  to  compare th e  tw en ty  b e g in n in g  

g o l f e r s .

T h is  "model" g o l f  swing was b a se d  upon th e  f i lm e d  

l i n e a r  and a n g u la r  pe rfo rm ance  r e s u l t s  o f  t e n  o f  th e  b e s t  

g o l f e r s  i n  t h e  game. A l l  o f  th e s e  g o l f e r s  h ad  won g o l f  

tou rn am en ts  on th e  P.G.A. t o u r  and were c o n s id e r e d  to  have 

e x c e l l e n t  swing m echan ics .  Each o f  th e  te n  p r o f e s s i o n a l s  

was a n a ly z e d  u s in g  l i n e a r  p o s i t i o n ,  v e l o c i t y ,  and a c c e l e r a 

t i o n  r e s u l t s  a t  t e n  p o s i t i o n s  d u r in g  th e  swing to  d e te rm ine  

th e  q u a l i t i e s  o f  e x c e l l e n t  p e rfo rm an c e .  N in e te e n  body j o i n t s  

and segm ents , a s  w e l l  a s  th e  c lu b  and th e  b a l l  were in c lu d e d .  

T h is  p roduced  1 ,760  p e rfo rm ance  s c o re s  f o r  each  s u b j e c t ’ s 

sw ing. In  a d d i t i o n  to  t h i s ,  a n g u la r  d is p la c e m e n t ,  v e l o c i t y  

and a c c e l e r a t i o n  r e s u l t s  p roduced  168 p e rfo rm an ce  s c o re s  f o r  

t h e  s h o u ld e r s  and h ip s  t h a t  were d e te rm in e d  a t  each  o f  th e s e
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t e n  p o s i t i o n s  i n  t h e  sw ing. A f t e r  a l l  o f  th e s e  measurements 

were ta k e n  o f  th e  p r o f e s s i o n a l s '  sw ings, th e  mean r e s u l t  o f  

each  o f  th e  1 ,928 m easurem ents was used  as th e  b e s t  v a lu e  

f o r  each  m easurem ent a t  t h e  te n  d i f f e r e n t  p o s i t i o n s .  The 

mean o f  th e  te n  g o l f  p r o f e s s i o n a l s '  swings in  th e  te n  

d i f f e r e n t  p o s i t i o n s  i s  g r a p h i c a l l y  d i s p la y e d  in  F ig u re s  1 

and 2 .

Once th e  model g o l f e r  was e s t a b l i s h e d ,  a  s c o r in g  

system , in c lu d e d  w i th in  t h i s  t e x t ,  was deve loped  to  r a t e  any 

g o l f e r  a g a i n s t  t h i s  model p e r fo rm e r .  T his same s c o r in g  

system  was u sed  to  e v a lu a t e  th e  b e g in n in g  g o l f e r s  a t  th e  

p r e t e s t  and p o s t t e s t  p e r io d s  i n  t h i s  s tu d y .

D ata  R ed u c tio n  and S t a t i s t i c a l  
A nalyses

Data R e d u c t io n . The a n a ly s e s  o f  d a ta  were made on 

1 ,928  perfo rm ance  s c o re s  c o n s i s t i n g  o f  l i n e a r  and a n g u la r  

d isp la c e m e n t ,  v e l o c i t y ,  and a c c e l e r a t i o n  s c o re s  o f  3 9 body 

j o i n t s  and segm ents , a s  w e l l  a s  th e  b a l l  and c lu b ,  a t  te n  

s e l e c t e d  p o s i t i o n s  d u r in g  th e  sw ing. As shown in  F ig u re s  3 

and 4, th e  t e n  p o s i t i o n s  in c lu d e d  a d d re s s  p o s i t i o n  ( P I ) , 

th e  f i r s t  o c c u rre n c e  o f  h o t i z o n t a l  s h a f t  p o s i t i o n  ( P 2 ) , t h e  

f i r s t  o c c u r re n c e  o f  v e r t i c a l  s h a f t  p o s i t i o n  ( P 3 ) , th e  top  o f  

th e  swing p o s i t i o n  ( P 4 ) , t h e  second  o c c u rre n c e  o f  v e r t i c a l  

s h a f t  p o s i t i o n  ( P 5 ) , th e  second  o c c u rre n c e  o f  h o r i z o n t a l  

s h a f t  p o s i t i o n  (P6 ) , th e  b a l l  c o n ta c t  p o s i t i o n  ( P 7 ) , th e  

t h i r d  o c c u r re n c e  o f  h o r i z o n t a l  s h a f t  p o s i t i o n  (P8 ) , th e
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t h i r d  o c c u r re n c e  o f  v e r t i c a l  s h a f t  p o s i t i o n  ( P 9 ) , and th e  

f i n i s h  o f  th e  swing (P IO ) .

As shown in  F ig u re s  5 and 6 , a t  each  o f  th e  te n  

p o s i t i o n s ,  v e r t i c a l ,  h o r i z o n t a l ,  and l a t e r a l  l i n e a r  d i s 

p lacem en t ( r e f e r e n c e d  from th e  b a l l  and s ta n d a r d iz e d  to  

s u b j e c t  h e i g h t ) , v e l o c i t y  and a c c e l e r a t i o n  v a lu e s  were 

d e te rm in e d  f o r  th e  body c e n t e r  o f  g r a v i t y ,  th e  l e f t  and 

r i g h t  hand c e n t e r  o f  g r a v i t y ,  w r i s t ,  elbow, s h o u ld e r ,  h ip ,  

i l l i a c ,  k nee , a n k le ,  and fo o t  c e n t e r  o f  g r a v i t y ,  as  w e l l  as 

th e  c lu b  head  and th e  b a l l .  In  a d d i t i o n ,  a n g u la r  d i s p l a c e 

m ent, v e l o c i t y ,  and a c c e l e r a t i o n  r e s u l t s  f o r  th e  sh o u ld e rs  

and h ip s  were d e te rm in e d  a t  each  o f  th e  te n  p o s i t i o n s .  Each 

o f  th e  p e r fo rm e rs  were s c o re d  u s in g  th e  fo l lo w in g  p ro c e d u re :

A i = l  , _ _
Perfo rm ance  Score  = { ( ( I  ( | ( y .  - x . ) | /S D .) ) /1760) +

\  1760 1 1 1

j = l  \
C(E ( | ( y .  -  x J | / S D . ) >  168)/2

168 j  j  J J
where :

y^ = l i n e a r  pe rfo rm an ce  s c o re  o f  s u b je c t

= mean l i n e a r  pe rfo rm ance

SD". = s t a n d a r d  d e v ia t i o n  o f  mean l i n e a r  perfo rm ance  sc o re  
^ o f  p r o f e s s i o n a l  g o l f e r s

/ j  = a n g u la r  p e rfo rm an ce  s c o re  o f  s u b j e c t

X .  = mean a n g u la r  pe rfo rm an ce  sc o re  o f  p r o f e s s i o n a l  
J g o l f e r s

SD. = s t a n d a r d  d e v ia t i o n  o f  mean a n g u la r  perfo rm ance  o f  
 ̂ p r o f e s s i o n a l  g o l f e r s
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The p e rfo rm ance  s c o r e s  o f  th e  p r o f e s s i o n a l  g o l f e r s  were 

d e te rm in e d  from  f i lm e d  r e s u l t s  tak e n  p r i o r  to  th e  H e r i ta g e  

G o lf  C l a s s i c  i n  1982 and in c lu d e d  th e  fo l lo w in g  g o l f e r s :

1 . Tommy Aaron

2 . Buddy A l l in

3 . Ben Crenshaw

4 . Bruce D ev lin

5 . Danny Edwards

6 . A1 G e ib e rg e r

7. Lou Graham

8 . John M ahaffey

9. J o d ie  Mudd

10. Lanny Wadkins

The same f i lm in g  p ro c e d u re s  u sed  d u r in g  d a ta  c o l l e c t i o n  on 

the s tu d y  s u b j e c t s  w ere  employed d u r in g  t h i s  c o l l e c t i o n  

p r o c e s s .  P r o f e s s i o n a l  s u b j e c t s  were s e l e c t e d  a c c o rd in g  to  

t h r e e  c r i t e r i a :  ( 1 ) a  s u b j e c t i v e  o p in io n  by the

i n v e s t i g a t o r  o f  th e  p r o f e s s i o n a l ' s  g o l f  sw ing t e c h n iq u e ,

( 2 ) th e  amount o f  money t h e  p r o f e s s i o n a l  had  won on th e  

P.G.A. t o u r ,  (3) th e  number o f  tou rn am en ts  th e  p r o f e s s i o n a l  

had  won on th e  P.G .A . t o u r ,  and (4) th e  a v a i l a b i l i t y  o f  th e  

p r o f e s s i o n a l  on th e  f i lm i n g  day.

To p e rfo rm  th e  enormous number o f  c a l c u l a t i o n s  in v o lv e d  

i n  t h i s  s c o r in g  sy s tem , a  com puter p rogram  was d eve lop ed  a t  

th e  U n i v e r s i t y  o f  K entucky B iom echanics L a b o ra to ry ,  un der 

th e  d i r e c t i o n  o f  Dr. Ralph Mann.
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S t a t i s t i c a l  A nalyses

In  a l l  s t a t i s t i c a l  a n a ly s e s ,  com parisons o f  th e  d a ta  

were made w i th  th e  S t u d e n t ' s  t  t e s t .  To d e te rm in e  w i th in  

group changes ( p a i r e d  d a ta )  com parisons betw een p r e -  and 

p o s t t e s t  r e s u l t s  were made. Changes were i n d i c a t e d  by 

s u b t r a c t i n g  p r e t e s t  s c o re s  from p o s t t e s t  s c o r e s .  A na lyses  

o f  th e  changes be tw een groups (u n p a i re d  d a ta )  were con duc ted  

u s in g  th e  p o s t e s t  g a in  s c o re s  o f  th e  c o n t r o l  and 

e x p e r im e n ta l  g ro ups . A l l  a n a ly s e s  were perfo rm ed  u s in g  th e  

co m p u te r ized  S t a t i s t i c a l  A n a ly s is  System (SAS).
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CHAPTER FOUR 

Data A na lyses  and D isc u ss io n

T h is  c h a p te r  p r e s e n t s  th e  r e s u l t s  o f  d a ta  a n a ly se s  

com paring th e  g o l f  swing and i t s  improvement f o r  two groups 

( 1 0  i n  each  group) o f  b e g in n in g  g o l f e r s  who le a rn e d  th e  

s k i l l  under two d i f f e r e n t  t e a c h in g  m ethods. One group, 

d e s ig n a te d  th e  c o n t r o l  g roup, l e a rn e d  th e  g o l f  swing u s in g  

c o n v e n t io n a l  methods o f  i n s t r u c t i o n  w h ile  th e  o th e r  group, 

d e s ig n a te d  th e  e x p e r im e n ta l  group, l e a r n e d  th e  g o l f  swing 

u s in g  a k i n e s t h e t i c  feedback  method o f  i n s t r u c t i o n .

S u b je c ts  f o r  b o th  th e  c o n t r o l  and th e  e x p e r im e n ta l  

groups were randomly s e l e c t e d  from b e g in n in g  g o l f  c l a s s e s  

a t  M iddle T ennessee S t a te  U n iv e r s i ty .  Golf swing 

perfo rm ance  s c o re s  fo r  s u b j e c t s  in  each  group were m easured 

p r i o r  to  i n s t r u c t i o n  ( p r e t e s t )  and t e n  weeks a f t e r  

i n s t r u c t i o n  ( p o s t t e s t ) . A d i s c u s s io n  o f  th e  d a ta  r e s u l t s  

o f  t h i s  s tu dy  in  r e f e r e n c e  to  r e l a t e d  r e s e a r c h  i s  a l s o  

in c lu d e d  in  t h i s  c h a p te r .

D ata A nalyses

The g o l f  swing m echanics o f  th e  s u b je c t s  i n  b o th  th e  

c o n t r o l  and th e  e x p e r im e n ta l  groups were an a ly ze d  th rou gh  

th e  b io m ech an ica l  te c h in q u e s  d e s c r ib e d  in  C hap te r  3.

204
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In  o r d e r  to  compare th e  swing m echanics o f  th e  c o n t r o l

group a g a i n s t  th e  swing m echanics o f  th e  e x p e r im e n ta l  group,

a model g o l f  swing needed  to  be d eve lop ed . The model g o l f

swing was d e te rm in e d  by computing th e  means o f  1 ,928 l i n e a r

and a n g u la r  g o l f  swing perfo rm ance  sc o re  measurements o f  t e n

p r o f e s s i o n a l  g o l f e r s  in  t e n  d i f f e r e n t  p o s i t i o n s .  These

d a ta  were a n a ly z e d  and computed by th e  S t a t i s t i c a l  A n a ly s is

System (SAS), a computer program , p ro c e s s e d  a t  th e  U n iv e r s i ty

o f  K e n tu c k y 's  b iom echan ics  l a b o r a to r y .

The fo rm ula  u sed  to  average  th e  1 ,928 measurements f o r

th e  p r o f e s s i o n a l  g o l f e r s  as w e l l  a s  th e  e x p e r im e n ta l  and

c o n t r o l  g roups i s  a s  fo l lo w s :
%  i= l

Perform ance  Score  = ( ( (  Z ( | ( y . - x . ) I / 5 D . ) ) / 1 7 6 0  +
V  1760 ^ ^ ^

j = l  _  \
( (  Z ( l ( y . - x . ) I / S D  ))1 6 8  /2

168 J j  J /

where :

y^ = L in e a r  perfo rm ance  sc o re  o f  th e  s u b j e c t

x^ = Mean l i n e a r  perfo rm ance

Sd . = S ta n d a rd  d e v ia t i o n  o f  mean l i n e a r  perfo rm ance  sc o re
o f  p r o f e s s i o n a l  g o l f e r s

y^ = A ngu la r  pe rfo rm ance  sc o re  o f  th e  s u b j e c t

X ,  = Mean A ngular perfo rm ance  s c o re  o f  p r o f e s s i o n a l
 ̂ g o l f e r s

§D. = S ta n d a rd  d e v ia t i o n  o f  mean a n g u la r  perfo rm ance
 ̂ o f  p r o f e s s i o n a l  g o l f e r s
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In  o r d e r  to  d e te rm in e  th e  hom ogeneity  o f  th e  means o f  

th e  two groups b e fo r e  i n s t r u c t i o n  began , a  S t u d e n t ' s  t  t e s t  

was c o n fu te d  f o r  th e  two groups on th e  p r e t e s t  perfo rm ance  

sc o re  r e s u l t s .  The t  v a lu e  com paring th e  p r e t e s t  

perfo rm ance  s c o re s  o f  th e  c o n t r o l  group w i th  th e  p r e t e s t  

perfo rm ance  s c o re s  o f  th e  e x p e r im e n ta l  group was found to  be 

1 .4 4 .  Because th e  t  v a lu e  d id  n o t  r e a c h  th e  r e q u i r e d  2 .101  

v a lu e  t h a t  was needed  f o r  s i g n i f i c a n c e  a t  th e  .05 l e v e l  o f  

c o n f id e n c e ,  i t  was conc lu ded  t h a t  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  i n  th e  g o l f  swing a b i l i t i e s  be tw een  th e  two 

groups a t  th e  b e g in n in g  o f  t h e  i n s t r u c t i o n a l  p e r io d .

T ab le  1 p r e s e n t s  th e  p r o f e s s i o n a l  g o l f e r s '  group mean 

and s t a n d a r d  d e v i a t i o n .  In  a d d i t i o n  to  t h i s ,  th e  s t a n d a r d  

d e v ia t i o n  from th e  mean o f  each  p r o f e s s i o n a l  g o l f e r ' s  swing 

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

D ata  p r e s e n t e d  in  T ab le  2 ( c o n t r o l  group) and T ab le  4 

(e x p e r im e n ta l  group) i n d i c a t e  th e  s t a n d a rd  d e v ia t i o n  v a lu e  

f o r  each  i n d i v i d u a l  on th e  p r e -  and p o s t t e s t .  Change 

s c o re s  a r e  a l s o  r e c o r d e d  f o r  eac h  i n d iv i d u a l  i n  s t a n d a r d  

d e v i a t i o n s .  Group means and s t a n d a r d  d e v ia t i o n s  a re  a l s o  

p r e s e n te d .  A l l  v a lu e s  g iv en  a re  th e  r e s u l t  o f  th e  

com parison  o f  each  group to  th e  model g o l f  swing (mean) 

d e r iv e d  from th e  m easurem ents tak e n  o f  th e  t e n  p r o f e s s i o n a l  

g o l f e r s  a t  t e n  d i f f e r e n t  p o s i t i o n s  o f  th e  g o l f  sw ing.

I t  becomes e v id e n t  when com paring T able  1 ( p r o f e s s i o n a l  

g o l f e r s )  w i th  T ab le  2 ( c o n t r o l  group) and T able  4
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T able  1

The G olf  Swing L in e a r  and A ngular Perform ance 
Score Mean and S ta n d a rd  D e v ia t io n  f o r  Ten 

P r o f e s s io n a l  G o lfe r s  as I n d i c a te d  
by 1 ,928  Measurements

I n d i v id u a l  S u b je c t S ta n d a rd  D e v ia t io n

.59

*■2 .77

^3 .71

^4 .91

''5 .67

.75

.71

.63

. 6 8

^ 1 0 1.05

Group

Mean .74 S ta n d a rd  D e v ia t io n

P = P r o f e s s io n a l  G o lfe r

13
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T ab le  2

L in e a r  and A ngu la r  Perform ance Score Means 
and S ta n d a rd  D e v ia t io n s  o f  P r e t e s t ,  

P o s t t e s t  and Change as  I n d ic a te d  
by 1 ,928  Measurements o f  

Each B eg inn ing  G o lfe r

S u b je c t P r e t e s t P o s t t e s t Change

Cl 1 .3 0 1 . 0 1 - .2 9

C2 1 .17 1 . 0 0 - .1 7

C3 1 .0 3 .92 - . 1 1

C4 1.06 .87 - .1 9

C5 1 .2 4 .95 - .2 9

C6 1 . 2 1 1 . 0 1 - . 2 0

C7 1 .2 4 . 8 8 - .3 6

C8 1 .3 1 .92 - .3 9

C9 1 .26 1 . 2 2 - .  04

CIO 1 .16 .96 - . 2 0

Mean o f  S u b je c ts 1 .198 .974 - .2 2 4

C=Control
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(e x p e r im e n ta l  group) t h a t  th e  swing m echanics o f  th e  

p r o f e s s i o n a l  g o l f e r s  were more homogeneous in  n a tu r e  than  

th o se  f o r  th e  c o n t r o l  and e x p e r im e n ta l  g ro u p s . T h is  was 

e x p e c te d .  In  a l l  s t a t i s t i c a l  a n a ly s e s  com parisons o f  th e  

d a ta  were made u s in g  th e  S t u d e n t ' s  t  t e s t .  The fo rm ulas  

f o r  th e s e  t e s t s  a re  in c lu d e d  in  Appendix I .

To d e te rm in e  w i th in  group changes betw een th e  p re -  

and p o s t t e s t  ( p a i r e d  d a ta )  f o r  b o th  th e  c o n t r o l  and the  

e x p e r im e n ta l  g ro u p s , th e  S t u d e n t ' s  t  t e s t  r e v e a l e d  a 

s i g n i f i c a n t  improvement i n  th e  g o l f  swing m echanics f o r  b o th  

groups fo l lo w in g  th e  te n  weeks o f  i n s t r u c t i o n  (se e  T ab les  3 

and 5 ) .  The means, s t a n d a rd  d e v ia t i o n s  and t  v a lu e s  f o r  

th e s e  two groups a re  a l s o  p r e s e n te d .  I t  can be seen  t h a t  t  

v a lu e s  f o r  b o th  groups were s i g n i f i c a n t  a t  th e  .05 l e v e l  o f  

c o n f id e n c e .

P o s t t e s t  a n a ly s e s  o f  th e  changes betw een th e  c o n t r o l  

and e x p e r im e n ta l  groups (u n p a i re d  d a ta )  were conducted  by 

u s in g  g a in  sc o re  t e c h n iq u e s .  The change sc o re  was 

d e te rm in ed  f o r  each  i n d iv id u a l  i n  each  group by s u b t r a c t i n g  

th e  p o s t t e s t  perfo rm ance  sc o re  r e s u l t  from th e  p r e t e s t  

pe rfo rm ance  sc o re  r e s u l t  ( se e  T ab les  2 and 4 ) .  The a n a ly s e s  

r e s u l t s  a r e  p r e s e n te d  in  T able  6 .

S ince  i t  was de te rm in ed  t h a t  th e  c o n v e n t io n a l ly  t a u g h t  

group ( c o n t r o l  group) and th e  k i n e s t h e t i c a l l y  t a u g h t  group 

(e x p e r im e n ta l  group) b o th  s i g n i f i c a n t l y  improved t h e i r  g o l f  

swing m echanics ov e r  th e  te n  week i n s t r u c t i o n a l  p e r io d ,  i t
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T ab le  3

R e s u l ts  o f  P a i r e d  t  T e s t  f o r  th e  C o n tro l  
Group Between P re -  and P o s t t e s t s

T e s t N Mean SD t  Score: Ho: Mean (P re )=  
Mean (P o s t)

P r e /P o s t P re  P o s t

P re* 10 1 .198 .094 — 6 .50**

P o s t* 10 .974 . 1 0 1 6 .5 0** - -

*Pre = P r e t e s t ;  P o s t  = P o s t t e s t  

* * S i g n i f l e a n t  a t  th e  .05 l e v e l
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T ab le  4

L in e a r  and A ngu la r  Perform ance Score  Means 
and S ta n d a rd  D e v ia t io n s  o f  P r e t e s t ,  

P o s t t e s t  and Change as I n d i c a te d  
by 1 ,928 Measurements o f  

Each B eg inn ing  G o lfe r

(E x p e r im e n ta l  Group)

S u b je c t P r e t e s t P o s t t e s t Change

E l 1 .29 1 . 0 0 - .2 9

E2 1.32 .96 - .3 6

E3 1.31 1 . 0 1 - .3 0

E4 1 .3 7 .85 - .5 2

E5 1 . 0 2 .83 - .1 9

E6 1 .06 .78 - .2 8

E7 1 .3 7 1 . 1 1 - .2 6

E8 1 .34 .95 - .3 9

E9 1 . 2 0 .98 - . 2 2

ElO 1.48 .91 - .5 7

Mean o f  S u b je c ts 1 .276 .938 - .3 3 8

E =E xperim ental
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T ab le  5

R e s u l ts  o f  P a i r e d  t  T e s t  f o r  th e  E x p e r im e n ta l  
Group Between P re -  and  P o s t t e s t s

T e s t N Mean SD t  Score : Ho: Mean (P re )=  
Mean (P o s t)

P r e /P o s t P re  P o s t

P re* 10 1 .276 — 8 . 6  7**

P o s t* 10 .938 8 .67** —-

*Pre  = P r e t e s t ;  P o s t  = P o s t t e s t  

* * S i g n i f i c a n t  a t  th e  .05 l e v e l
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T ab le  6

Means, S ta n d a rd  D e v ia t io n s  and Changes in  Golf 
Swing Perform ance as E x h ib i te d  by th e  

C o n tro l  and th e  E xp erim en ta l  
Groups A f te r  Ten Weeks o f  

I n s t r u c t i o n

Changes- -P re -  to  P o p t t e s t C hanges--P re -  to  P o s t t e s t
S u b je c t C o n tro l E x p erim en ta l

SI - .2 9 - .2 9

S2 - .1 7 - .3 6

S3 - . 1 1 - .3 0

S4 - .1 9 - .5 2

S5 - .2 9 - .1 9

S6 - . 2 0 - .2 8

S7 - .3 6 - .2 6

S8 - .3 9 - .3 9

S9 - .0 4 - . 2 2

SIO - . 2 0 - .5 7

Mean o f  S u b je c ts - .2 2 4 - .3 3 8
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was n e c e s s a r y  to  d e te rm ine  which group g a in e d  th e  most ov e r  

tim e and d e te rm in e  i f  t h i s  d i f f e r e n c e  was s i g n i f i c a n t .

As can be seen  by comparing T ab les  2 and 4 ,  th e  p r e 

t e s t  mean o f  th e  c o n t r o l  group (1 .198) and th e  p r e t e s t  mean 

o f  t h e  e x p e r im e n ta l  group (1 .276) a re  n o t  e q u a l .  A lthough 

th e  two groups were n o t  s i g n i f i c a n t l y  d i f f e r e n t  i n  g o l f  

swing m echanics a t  t h e  s t a r t  o f  th e  i n s t r u c t i o n a l  p e r io d ,  i t  

can be seen  t h a t  th e  c o n t r o l  group was s l i g h t l y  b e t t e r  th an  

th e  e x p e r im e n ta l  group in  g o l f  swing m echan ics . A t  t e s t  

(Appendix I )  f o r  u n p a ir e d  d a ta  was u sed  to  d e te rm in e  i f  th e  

d i f f e r e n c e s  g a in e d  be tw een  th e  two groups was s t a t i s t i c a l l y  

s i g n i f i c a n t  o v e r  th e  t e n  week i n s t r u c t i o n a l  p e r i o d .  T ab le  7 

p r e s e n t s  th e  r e s u l t s  o f  t h i s  t  t e s t  betw een th e  c o n t r o l  and 

e x p e r im e n ta l  g ro u p s . S ince  a t  v a lu e  o f  2 .17  r e s u l t e d ,  i t  

can be co nc lud ed  t h a t ,  a t  th e  .05 l e v e l  o f  c o n f id e n c e ,  th e  

g a in s  made by th e  e x p e r im e n ta l  group were s i g n i f i c a n t l y  

g r e a t e r  th an  t h e  g a in s  made by th e  c o n t r o l  g ro u p .

T h is  in fo rm a t io n  a l s o  i n d i c a t e s  t h a t ,  a l th o u g h  b o th  the  

c o n v e n t io n a l  method o f  i n s t r u c t i o n  and th e  k i n e s t h e t i c  

method o f  i n s t r u c t i o n  were s i g n i f i c a n t l y  good ways to  

improve g o l f  sw ing m echan ics , th e  k i n e s t h e t i c  method 

d e s c r ib e d  in  t h i s  t e x t  seems to  be th e  b e t t e r  method. From 

th e s e  d a ta  r e s u l t s ,  th e  r e s e a r c h e r  r e j e c t e d  th e  n u l l  

h y p o t h e s i s .
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T ab le  7

R e s u l t s  o f  t  T e s t  Between th e  C o n tro l  and th e  
E x p e r im e n ta l  Groups Using Gain Scores  

from P re -  to  P o s t t e s t

Group N Mean SD t  Score  : Ho: Mean (C) = 
Mean (E)

C/E C E
C* 10 - .2 2 4 .107 C 2.17**

E* 10 - .3 3 8 .123 E 2.17**

*C = C o n tro l ;  E = E x p er im e n ta l  

^ ^ S i g n i f i c a n t  a t  th e  .05 l e v e l
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D isc u ss io n

The f in d in g s  o f  t h i s  i n v e s t i g a t i o n  i n d i c a t e d  t h a t  the  

k i n e s t h e t i c  i n s t r u c t i o n a l  t e c h n iq u e s  used  in  t h i s  s tu d y  were 

more e f f e c t i v e  in  t e a c h in g  th e  g o l f  swing to  b e g in n e r s  than  

c o n v e n t io n a l  methods o f  i n s t r u c t i o n .  A lthough b o th  groups 

s i g n i f i c a n t l y  im proved t h e i r  g o l f  swing m echanics o v e r  th e  

te n  week i n s t r u c t i o n a l  p e r io d ,  th e  group t h a t  l e a r n e d  th e  

g o l f  swing u t i l i z i n g  k i n e s t h e t i c  methods ( e x p e r im e n ta l  group) 

improved more th a n  th e  group t h a t  l e a r n e d  th e  g o l f  swing 

u t i l i z i n g  c o n v e n t io n a l  m ethods ( c o n t r o l  g r o u p ) .

Even though t h e r e  have been  v a r io u s  s t u d i e s  

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

r e s u l t s  o f  m ost o f  th e s e  s t u d i e s  were v e ry  in c o n c lu s iv e  as 

to  th e  e f f e c t i v e n e s s  o f  th e  te c h n iq u e .  For exam ple, 

G r i f f i t h , ^  H a n ley ,^  and Pash^ a l l  i n d i c a t e d  t h a t  th e  

k i n e s t h e t i c  method o f  l e a r n i n g  th e  g o l f  swing was e q u a l ly  

e f f e c t i v e  o r  s u p e r i o r  t o  th e  c o n v e n t io n a l  method o f  

l e a r n in g .  D ata a n a ly s e s  r e s u l t s  in  t h i s  s tu d y  su p p o r t  th e s e  

i n f e r e n c e s .

^Coleman G r i f f i t h ,  "An E xperim ent in  L e a rn in g  to  D rive 
a G olf B a l l , "  A t h l e t i c  J o u r n a l , 11 (June  1939), 11-13 .

^Mrs. S tew ard  H an ley , "Sense  o f  F ee l  i n  G o l f , "
J o u r n a l  o f  H e a l th  and  P h y s ic a l  E d u c a t io n , 8 (June  1937).

3
Kay Ladd P ash , " Im prov ing  K i n e s t h e t i c  P e r c e p t io n , "  

T h es is  Univ. o f  I l l i n o i s ,  1968.
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Coady^ and R o l l o ' s ^  s t u d i e s  found th e  o p p o s i te  r e s u l t s .  

In  t e a c h in g  b e g in n in g  fem ale  s tu d e n t s ,  th e s e  r e s e a r c h e r s  

found no s i g n i f i c a n t  d i f f e r e n c e  betw een th e  e f f e c t i v e n e s s  

o f  th e  k i n e s t h e t i c  app ro ach  and th e  c o n v e n t io n a l  app roach . 

The i n c o n s i s t e n c i e s  i n  th e  r e s u l t s  o f  th e s e  v a r io u s  

k i n e s t h e t i c  ap p roaches  were p o s s ib ly  due to  th e  v a r i e t y  o f  

t e a c h in g  methods u se d  by each  i n v e s t i g a t o r .  I t  i s  th e  

w r i t e r ' s  o p in io n  t h a t  th e  e f f e c t i v e n e s s  o f  th e  k i n e s t h e t i c  

t e a c h in g  method employed i n  t h i s  s tu d y  was the  r e s u l t  o f  th e  

un ique  com bin a tion  o f  v a r io u s  k i n e s t h e t i c  te c h n iq u e s  which 

in c lu d e d  ( 1 ) t h e  u se  o f  a w e ig h ted  g o l f  c lu b ,  ( 2 ) th e  u se  o f  

swing d r i l l s ,  (3) th e  use  o f  v i s u a l  o c c lu s io n  t e c h n iq u e s ,

(4) th e  u se  o f  h ig h  r e p e t i t i o n  sw ing ing , (5) th e  u se  o f  

k i n e s t h e t i c  c u e s ,  ( 6 ) th e  use  o f  knowledge o f  perfo rm ance  

feedb ack  in f o rm a t io n ,  (7) th e  u se  o f  s e l e c t e d  v i s u a l  

te c h n iq u e s  i n  o r d e r  to  e s t a b l i s h  a " r e f e r e n c e  o f  

c o r r e c t n e s s , "  and ( 8 ) th e  absence  o f  a g o l f  b a l l  d u r in g  th e  

e a r l y  l e a r n in g  s t a g e s  (7 w eek s) .  To th e  w r i t e r ' s  knowledge, 

none o f  th e  r e l a t e d  s t u d i e s  combined a l l  o f  th e  above.

In  c o n t r a s t  w i th  th e  f in d in g s  o f  t h i s  s tu d y ,  most 

r e s e a r c h  rev iew ed  i n d i c a t e d  t h a t  th e  k i n e s t h e t i c  method o f

C harlen e  Coady, "The E f f e c t s  o f  A pply ing  th e  
P r i n c i p l e s  o f  K i n e s t h e s i s  in  T each ing  G o lf  S k i l l s  to  C o lleg e  
Women," T h es is  I n d ia n  U n iv . ,  1950.

^ E th e l  Todd R o l lo ,  "A Comparison o f  Two Methods o f  
T each ing  S e le c te d  G o lf  S t r o k e s , "  T h es is  Univ. o f  Iowa,
1951.
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i n s t r u c t i o n  was more v a lu a b le  i n  the  l a t e r  s t a g e s  o f  

l e a r n in g  r a t h e r  th an  th e  b e g in n in g  s t a g e s . ^  Of th e  many 

s tu d ie s  rev iew ed , o n ly  two i n d i c a t e d  t h a t  k i n e s t h e t i c  f e e d 

back  in fo rm a t io n  shou ld  be em phasized i n  th e  e a r l y  s t a g e s  o f  

developm ent.^

From t h i s  in fo rm a t io n ,  i t  seems re a s o n a b le  to  assume 

t h a t  th e  e f f e c t i v e n e s s  o f  k i n e s t h e t i c  feedback  in fo rm a t io n ,  

as  w e l l  as  when i t  sh o u ld  be a p p l ie d  in  th e  t e a c h in g  p r o c e s s ,  

m ight depend upon th e  type  o f  m otor s k i l l  b e in g  l e a r n e d .

Most r e s e a r c h  i n d i c a t e s  t h a t  when l e a r n in g  a  c lo s e d  m otor

6P. M. F i t t s ,  " E n g in e e r in g  and Equipment D e s ig n ,"  Hand
book o f  E x p e r im e n ta l  P sy ch o lo g y , S. S. S tevens  E d i t i o n  (New 
York: W iley P u b l i s h e r s ,  1951), p .  82; Edwin A. F le ishm an
and Simon R ich , "Role o f  K in e s th e t i c  and S p a t i a l - V i s u a l  
A b i l i t i e s  in  P e r c e p tu a l  Motor L e a n r in g ,"  J o u rn a l  o f  E x p e r i 
m en ta l  P s y c h o lo g y , 6 6  ( J u ly  1963), 6 -11 ; H. T. A. W hiting , 
A c q u ir in g  B a l l  S k i l l  ( P h i l a d e lp h ia :  Lea and F e b ig e r
P u b l i s h e r s ,  1969), pp . 56-57; R. A. Schmidt and C. A. 
W risberg , " F u r th e r  T e s ts  o f  th e  Adams C losed  Loop Theory: 
Response P roduced Feedback and E r ro r  D e te c t io n  M echanism ," 
J o u rn a l  o f  Motor B e h a v io r , 3 (1973), 155-164; R ob ert  S in g e r ,  
Motor L e a rn in g  and Perform ance (New York: M acm illan
P u b l i s h in g  C o., I n c . ,  1975), p .  239; John N. Drowatzsky, 
Motor L e a rn in g :  P r i n c i p l e s  and P r a c t i c e  (M inneapo lis  :
Burgess P u b l i s h in g  C o., 1975), p .  192; John D ic k in s o n , P ro 
p r i o c e p t i v e  C o n tro l  o f  Human Movement ( P r in c e to n ,  New J e r s e y :  
P r in c e to n  Book Co. P u b l i s h e r s ,  1976), p .  175; Sandra  Hoth, 
" p i e  Language o f  Motor L e a rn in g ,"  Q u e s t , 23 ( Ja n u a ry  1975),

^ M arjo r ie  P h i l l i p s  and Dean Summers, " R e la t io n  o f  
K i n e s t h e t i c  P e r c e p t io n  to  Motor L e a rn in g ,"  R esearch  
Q u a r t e r l y , 25 (Dec. 1954), 456-469; R ich a rd  A. Chew, "V erbal, 
V is u a l ,  and K i n e s t h e t i c  E r r o r  Feedback in  L e a rn in g  o f  a 
Simple Motor T a s k ,"  R esearch  Q u a r te r ly ,  47 (May 1976), 
254-259.
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s k i l l  k i n e s t h e t i c  feedback  in fo rm a t io n  sh o u ld  be
g

em phasized . S ince  the  g o l f  swing i s  c l a s s i f i e d  as  a

c lo s e d  m otor s k i l l ,  r e s e a r c h  has i n d i c a t e d  t h a t  k i n e s t h e t i c

feedb ack  in fo rm a t io n  sh o u ld  be e f f e c t i v e  in  th e

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

c o n s i s t e n t  w i th  th e  f in d in g s  o f  t h i s  s tu d y .

An im p o r ta n t  f i n d in g  o f  t h i s  s tu d y  i n d i c a t e s  t h a t  th e

g o l f  swing can be e f f e c t i v e l y  l e a r n e d  w i th o u t  knowledge o f

r e s u l t s  in fo rm a t io n  ( b a l l  f l i g h t ) . Most contem porary  g o l f

i n s t r u c t i o n  r e l i e s  on b a l l  f l i g h t  r e s u l t s  i n  th e  swing

c o r r e c t i o n  p r o c e s s .  On th e  o th e r  hand , a p a u c i ty  o f

r e s e a r c h  was found on th e  l e a r n in g  o f  t h e  g o l f  swing by

em p hasiz ing  knowledge o f  perfo rm ance  in fo r m a t io n .  However,

W allace  and H a g le r  d id  f i n d  t h a t  knowledge o f  perfo rm ance

in fo rm a t io n  was j u s t  as  e f f e c t i v e  as  knowledge o f  r e s u l t s
q

in fo rm a t io n  when l e a r n in g  a c lo s e d  motor s k i l l .  N e w e l l 's  

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

f l i g h t )  feedb ack  in fo rm a t io n  was i n s i g n i f i c a n t  a s  a

E. C. P o u l to n ,  "On P r e d i c t i o n  o f  S k i l l e d  Movements,' 
P s y c h o lo g ic a l  B u l l e t i n , 54 (November 1957), 472; 
Drow atzsky, p .  93; W h iting , p .  10; R. G. M arten iuk , 
In fo rm a t io n  P r o c e s s in g  i n  Motor S k i l l s  (New York: H o l t ,
R in e h a r t  and W inston P u b l i s h in g  C o., 1976), p .  102; A. M. 
G e n t i l e ,  "A Working Model o f  S k i l l  A c q u i s i t i o n  w i th  
A p p l i c a t io n  to  T e a c h in g ,"  Q u e s t , 17 ( Ja n u a ry  1972), 11;
S. A. W allace  and R. W. H a g le r ,  "Knowledge o f  Perform ance  
and th e  L e a rn in g  o f  a C losed  Motor S k i l l , "  R esearch  
Q u a r t e r l y , 50 (May 1979), 265-271.

^W allace and H a g le r ,  pp . 269-271.
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d e te rm in e r  o f  e n su in g  body re sp o n se  i n  th e  e r r o r  c o r r e c t i o n  

p r o c e s s . T h e s e  f i n d in g s  seem to  be c o n s i s t e n t  w i th  th e  

f i n d in g s  o f  t h i s  s tu d y .  They a re  a l s o  in  harmony w i th  th e  

o p in io n s  o f  many top  g o l f  i n s t r u c t o r s  who have i n d i c a t e d  

t h a t  overem phas is  and c o n c e n t r a t i o n  on th e  g o l f  b a l l  and i t s  

e n su in g  b a l l  f l i g h t  may i n h i b i t  th e  l e a r n in g  o f  a 

m e c h a n ic a l ly  c o r r e c t  sw ing.

Most g o l f  i n s t r u c t o r s  r e c o g n iz e  th e  im po rtance  o f  

d e v e lo p in g  a " f e e l "  f o r  th e  p ro p e r  movement p a t t e r n  o f  th e  

g o l f  sw ing. I t  i s  hoped t h a t  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  w i l l  p rom pt o t h e r  r e s e a r c h e r s  to  prom ote and 

f u r t h e r  i n v e s t i g a t e  th e  k i n e s t h e t i c  method o f  t e a c h in g  g o l f .

M. N ew ell, " F l i g h t  Feedback and L ea rn in g  a 
P r o j e c t i l e  T a s k ,"  J o u r n a l  o f  Motor B e h av io r ,  5 (1 9 7 3 ) ,  65- 
72.

^^Bob T osk i and Jim  F l i c k ,  How to  Become a Complete 
G o l f e r  (Norwalk, C o n n e c t ic u t :  G olf D ig e s t  and T enn is
P u b l i s h in g ,  I n c . ,  1 9 7 8 ) ,  p .  22; E ddie  M e r r in s , Swing th e  
Handle Not t h e  C lubhead (Norwalk, C o n n e c t ic u t :  G o lf  D ig e s t
I n c . , 1973), p .  64; Ken V e n tu r i ,  The V e n tu r i  A n a ly s is  (New 
York: Atheneum P u b l i s h e r s ,  I n c . ,  1981), p . 25.
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CHAPTER FIVE 

Summary, C o n c lu s io n s  and Recommendations

Summary

The pu rp o se  o f  t h i s  s tu d y  was to  make a b io m e ch a n ica l  

com parison  o f  g o l f  swing perfo rm ance  between two groups o f  

b e g in n in g  g o l f e r s  r e c e i v i n g  two d i f f e r e n t  methods o f  g o l f  

i n s t r u c t i o n .  Both groups t h a t  p a r t i c i p a t e d  in  t h i s  te n  

week s tu d y  were compared to  a model g o l f  swing which 

r e p r e s e n te d  th e  q u a l i t i e s  o f  e x c e l l e n t  g o l f  sw ing m echan ics . 

Twenty male s u b j e c t s  w ere randomly s e l e c t e d  from two 

b e g in n in g  g o l f  c l a s s e s  a t  Middle Tennessee  S t a t e  U n iv e r s i ty .  

The tw en ty  s u b j e c t s  were randomly d iv id e d  i n t o  two g ro u p s - -  

a  c o n t r o l  group and an e x p e r im e n ta l  g roup . Both groups 

p a r t i c i p a t e d  in  p r e t e s t  f i lm in g  (F e b ru a ry  3, 1982) and p o s t 

t e s t  f i lm in g  ( A p r i l  26, 1982). B efore  any i n s t r u c t i o n  began, 

th e  e x p e r im e n ta l  group was t o l d  t h a t  th e  m ajo r  l e a r n i n g  g oa l 

was to  develop  a m e c h a n ic a l ly  c o r r e c t  g o l f  sw ing. In  o rd e r  

t o  a c h ie v e  t h i s  g o a l ,  e ach  group member was t a u g h t  u s in g  a 

k i n e s t h e t i c  feed b ack  method o f  i n s t r u c t i o n .  The c o n t r o l  

group was n o t  g iven  such a  c l e a r l y  d e f in e d  l e a r n i n g  

o b j e c t i v e  and was t a u g h t  u s in g  a c o n v e n t io n a l  method o f  g o l f  

i n s t r u c t i o n .

In  o r d e r  to  d e te rm in e  which g o l f  sw ing i n s t r u c t i o n a l  

method was most e f f e c t i v e ,  i t  was n e c e s s a r y  to  develop  a

221
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model g o l f  swing by which th e  two groups cou ld  be compared. 

T h is  was accom plished  by f i lm in g  te n  g o l f  p r o f e s s i o n a l s  on 

t h e  P.G.A. t o u r  who were th o u g h t to  have e x c e l l e n t  g o l f  

swing m echan ics . The model swing was determ ined  by t a k in g  

th e  mean o f  th e  f i lm e d  r e s u l t s  o f  th e s e  ten  p r o f e s s i o n a l s '  

swings in  what was th o u g h t  to  be th e  te n  most c r i t i c a l  

p o s i t i o n s  i n  th e  g o l f  swing.

Both th e  b e g in n in g  g o l f e r s  and the  p r o f e s s i o n a l  

g o l f e r s '  swings were f i lm e d  from two d i f f e r e n t  a n g le s :  (1)

d i r e c t l y  in  back o f  th e  p e rfo rm e r  and (2) to  th e  s id e  o f  the  

p e r fo rm e r .  T h is  a llo w ed  th e  i n v e s t i g a t o r  to  c o l l e c t  move

ment in fo rm a tio n  i n  t h r e e  movement d i r e c t i o n s  : v e r t i c a l ,

h o r i z o n t a l ,  and l a t e r a l .  The cameras re c o rd e d  in fo rm a t io n  

a t  300 fram es p e r  second and th e  a n a ly s e s  o f  d a ta  were made 

on 1 ,760  perfo rm ance  s c o re s  c o n s i s t i n g  o f  l i n e a r  d i s p l a c e 

ment, v e l o c i t y ,  and a c c e l e r a t i o n  s c o re s  o f  n in e t e e n  body 

j o i n t s  and segm ents, a s  w e l l  as  th e  b a l l  and th e  c lu b ,  a t  

th e  te n  s e l e c t e d  p o s i t i o n s  d u r in g  th e  swing.

In  a d d i t i o n ,  168 perfo rm ance  sc o re  measurements were 

made on a n g u la r  d isp la c e m e n t ,  v e l o c i t y , ,  and a c c e l e r a t i o n  fo r  

t h e  sh o u ld e r s  and h ip s  a t  each  o f  th e  te n  p o s i t i o n s  f o r  

b o th  th e  t e n  p r o f e s s i o n a l s '  sw ings and th e  s t u d e n t s '  sw ings. 

The r e s u l t s  o f  b o th  th e  p r o f e s s i o n a l s '  swings and th e  

s t u d e n t s '  swings were i n s e r t e d  i n t o  a fo rm ula  t h a t ,  when 

computed, i n d i c a t e d  th e  number o f  s ta n d a rd  d e v ia t i o n s  each  

g o l f e r  was away from th e  mean ( th e  model g o l f  s w in g ) .
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A f te r  th e  model swing was d e te rm in ed , com parisons o f  

th e  b e g in n e r s '  sw ings were made by u s in g  th e  S t u d e n t ' s  t  

t e s t  on th e  p r e t e s t  and p o s t t e s t  r e s u l t s  w i th in  and betw een 

g roups. The t  t e s t  a n a l y s i s  betw een th e  c o n t r o l  and 

e x p e r im e n ta l  g roups b e fo r e  i n s t r u c t i o n  i n d i c a t e d  no 

s i g n i f i c a n t  d i f f e r e n c e  in  g o l f  swing a b i l i t y  a t  th e  s t a r t  o f  

t h e  i n s t r u c t i o n a l  p e r io d .  To d e te rm in e  w i th in  group changes 

( p a i r e d  com parisons) betw een th e  p r e t e s t  and p o s t t e s t ,  th e  

p o s t t e s t  r e s u l t s  were s u b t r a c t e d  from th e  p r e t e s t  r e s u l t s .  

P a i r e d  ^  com parison a n a ly s e s  f o r  b o th  groups i n d i c a t e d  

s i g n i f i c a n t  improvement in  g o l f  swing m echanics a t  the  .05 

l e v e l  o f  c o n f id e n c e  fo l lo w in g  th e  ten-w eek  i n s t r u c t i o n a l  

p e r io d .

In  o rd e r  to  d e te rm in e  i f  th e  d i f f e r e n c e  i n  g a in s  

betw een the  c o n t r o l  and th e  e x p e r im e n ta l  groups were 

s i g n i f i c a n t ,  a g a in  s c o re  a n a l y s i s  was p e rfo rm ed . This 

com parison , t e s t e d  a t  th e  .05 l e v e l  o f  c o n f id e n c e ,  i n d i c a t e d  

t h a t  t h e  e x p e r im e n ta l  group ( k i n e s t h e t i c  feedback  method) 

made s i g n i f i c a n t l y  g r e a t e r  g a in s  th a n  th e  c o n t r o l  group 

( c o n v e n t io n a l  i n s t r u c t i o n ) .  Because o f  th e s e  d a ta  r e s u l t s ,  

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

C onc lu s io ns

Data r e s u l t s  prom pted th e  r e s e a r c h e r  to  make th e  

f o l lo w in g  c o n c lu s io n s ;
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1. Both methods o f  t e a c h in g  th e  g o l f  swing to  

b e g in n e r s  were e f f e c t i v e  ways to  l e a r n  th e  m echanics o f  a 

b io m e c h a n ic a l ly  c o r r e c t  g o l f  sw ing.

2. A lthough  b o th  groups s i g n i f i c a n t l y  improved t h e i r  

swing m echan ics ,  th e  k i n e s t h e t i c  method o f  g o l f  i n s t r u c t i o n  

p roved  to  be a  s i g n i f i c a n t l y  b e t t e r  method o f  g o l f  swing 

i n s t r u c t i o n .

3. I t  was n o t  p o s s ib l e  f o r  th e  w r i t e r  to  d e te rm in e  

w hich v a r i a b l e  i n  t h i s  s tu d y  c o n t r i b u t e d  most to  th e  

s i g n i f i c a n t l y  b e t t e r  g a in s  i n  g o l f  swing improvement made by 

th e  e x p e r im e n ta l  group ove r  th e  c o n t r o l  g ro u p . I t  was 

th o u g h t  t h a t  th e  un ique  co m b in a tio n  o f  a l l  th e  v a r i a b l e s  

c o n t r i b u t e d  to  th e  s i g n i f i c a n t  r e s u l t s .

4 . For b e s t  r e s u l t s ,  th e  u t i l i z a t i o n  o f  a  k i n e s t h e t i c  

method o f  i n s t r u c t i o n  seems s u p e r i o r  to  c o n v e n t io n a l  

m e th o d s .

The r e s u l t s  o f  t h i s  s tu d y  were c o n s i s t e n t  w i th  th e  

r e s e a r c h  which i n d i c a t e s  t h a t  c lo s e d  m otor s k i l l s  sh o u ld  be 

ta u g h t  em p h asiz in g  k i n e s t h e t i c  feedback  in f o rm a t io n .

Recommendations

F o llo w in g  a re  s e v e r a l  p o i n t s  o f  i n t e r e s t  and 

recom m endations w hich d eve loped  as  a  d i r e c t  r e s u l t  o f  t h i s  

s tu d y :

1. I t  i s  recommended t h a t  i n  th e  e a r l y  s t a g e s  o f  

developm ent when l e a r n i n g  th e  g o l f  sw ing (a) i t  i s  im p o r ta n t
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to  em phasize  th e  p r o p e r  m echanics o f  th e  s k i l l  and n o t  th e  

e n v iro n m e n ta l  outcome ( b a l l  f l i g h t )  o f  t h a t  s k i l l ;  (b) 

knowledge o f  pe rfo rm ance  (KP) feedback  sh o u ld  be em phasized 

r a t h e r  th an  knowledge o f  r e s u l t s  (KR) fee d b ac k . In  f a c t ,  

t h i s  s tu d y  i n d i c a t e d  t h a t  th e  l e a r n e r  can e f f e c t i v e l y  

a c q u i r e  t h i s  s k i l l  i f  p ro v id e d  w i th  o n ly  movement e x e c u t io n  

in f o r m a t io n  ( th e  swing) in  th e  ab sence  o f  movement outcome 

( b a l l  f l i g h t )  in f o r m a t io n ;  (c )  th e  em phasis when l e a r n in g  

t h i s  ty p e  o f  s k i l l  sh o u ld  be on k i n e s t h e t i c  feedback  

in fo rm a t io n  b e c a u se  v i s u a l  in fo rm a t io n  i s  n o t  an i n t e g r a l  

p a r t  o f  t h e  l e a r n i n g  t a s k .  G olf  swing e r r o r  c o r r e c t i o n ,  

b a se d  on v i s u a l  feed b ack  which th e  l e a r n e r  r e c e iv e s  from th e  

f l i g h t  o f  th e  b a l l ,  i s  n o t  c o n s id e re d  to  be im p o r ta n t  

in fo rm a t io n  i n  th e  g o l f  swing c o r r e c t i o n  p r o c e s s .

2 . I t  i s  recommended t h a t  th e  k i n e s t h e t i c  method o f  

g o l f  i n s t r u c t i o n  p r e s e n te d  in  t h i s  t e x t  be u sed  to  te a c h  

b e g in n in g  g o l f e r s .  T h is  method sh o u ld  in c lu d e :  (a)  th e

use  o f  a  w e ig h te d  g o l f  c lub  ; (b) th e  u se  o f  swing d r i l l s ;

(c )  th e  u se  o f  k i n e s t h e t i c  cues ;  (d) t h e  absence  o f  a g o l f  

b a l l  f o r  t h e  f i r s t  e i g h t  weeks o f  i n s t r u c t i o n  ; (e) th e  u se  

o f  knowledge o f  p e rfo rm ance  feed b ack  in fo rm a t io n ;  ( f )  the  

u se  o f  v i s u a l  o c c lu s io n  t e c h n iq u e s ;  (g) th e  u se  o f  l i m i t e d  

v i s u a l  t e c h n iq u e s  in  o r d e r  to  e s t a b l i s h  a " r e f e r e n c e  o f  

c o r r e c t n e s s ; "  and (h) th e  u se  o f  h ig h  r e p e t i t i o n  sw ing ing .

3. I t  i s  recommended t h a t ,  i f  t h i s  k i n e s t h e t i c  method 

o f  g o l f  i n s t r u c t i o n  i s  chosen , th e  i n s t r u c t o r  must be
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know ledgeab le  enough to  p ro v id e  a  c l e a r  " r e f e r e n c e  o f  

c o r r e c t n e s s "  to  t h e  s t u d e n t .  I t  i s  a l s o  recommended t h a t  

th e  i n s t r u c t o r  d i s p l a y  s u f f i c i e n t  e n th u s ia sm  to  keep th e  

c l a s s  m o tiv a te d .

4. A f te r  th e  e ig h th  week o f  i n s t r u c t i o n ,  i t  i s  

recommended t h a t  th e  g o l f  b a l l  be in t ro d u c e d  i n  c o n ju n c t io n  

w i th  th e  k i n e s t h e t i c  method o f  g o l f  i n s t r u c t i o n .  T h is  would 

g iv e  th e  l e a r n e r  knowledge o f  pe rfo rm ance  feedback  as  w e l l  

a s  knowledge o f  r e s u l t s  in f o r m a t io n .  T h is  recommendation

i s  made b e cau se  th e  r e s e a r c h e r  does n o t  b e l i e v e  t h a t  

com ple te  g o l f  swing l e a r n i n g  can o c cu r  w i th o u t  th e  b a l l .

A lso ,  th e  r e s e a r c h e r  does n o t  b e l i e v e  t h a t  t o t a l  n o n - v i s u a l  

l e a r n i n g  w i l l  t r a n s f e r  i n t o  e f f e c t i v e  v i s u a l  l e a r n i n g  and 

e x e c u t io n .

5 .  I t  i s  recommended t h a t  o t h e r  s t u d i e s  and movement 

s k i l l s  be e v a lu a te d  th ro u g h  the  u se  o f  b io m e ch a n ica l  

a n a ly s e s .  A lthough th e s e  m ethods o f  e v a lu a t io n  a r e  time 

consuming and e x p e n s iv e ,  th e y  a re  th e  m ost s c i e n t i f i c  and 

l o g i c a l  way to  e v a lu a t e  movement e x e c u t io n  in fo rm a t io n .

6 . I t  i s  recommended t h a t  f u r t h e r  r e s e a r c h  be  conducted  

i n  o r d e r  t o  d e te rm in e  which v a r i a b l e  u se d  in  t h i s  s tu d y  was 

m ost r e s p o n s ib l e  f o r  th e  s i g n i f i c a n t  improvement i n  th e  g o l f  

sw ing m echanics o f  th e  e x p e r im e n ta l  group o v e r  th e  c o n t r o l  

g ro u p .

7. I t  i s  a l s o  recommended t h a t  a  s i m i l a r  s tu d y  be 

co n d u c ted  on s tu d e n t s  and o t h e r  g o l f e r s  who have p la y e d  g o l f
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f o r  a p e r io d  o f  y e a r s  i n  o r d e r  to  de te rm ine  i f  th e  

k i n e s t h e t i c  method o f  l e a r n in g  g o l f  would be e f f e c t i v e  

r e g a r d l e s s  o f  th e  s k i l l  l e v e l  o f  th e  s u b j e c t s .
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Form at o f  th e  Program

T his  program  answ ers th e  fo u r  c r i t i c a l  q u e s t io n s  in  

th e  t e a c h i n g - l e a r n i n g  p ro c e s s .  These f o u r  q u e s t io n s  in c lu d e  

th e  fo l lo w in g :

1. "Why" i s  t h i s  m a t e r i a l  b e in g  t a u g h t  ( j u s t i f i c a t i o n ) ?

2. "What" i s  b e in g  ta u g h t  ( c o n te n t ) ?

3. "How" i s  t h i s  m a t e r i a l  b e in g  communicated
(m eth o d o lo g y )?

4. "When" i s  th e  in fo rm a t io n  p r e s e n te d  to  th e  s tu d e n t
( s e q u e n c in g )?

F i r s t  o f  a l l ,  t h e  p u rpose  o f  each  swing d r i l l  i s  

e x p la in e d .  T h is  im m ed ia te ly  r e v e a l s  "why" a p a r t i c u l a r  

d r i l l  i s  im p o r ta n t .

Second, b o th  th e  i n s t r u c t o r  and th e  s tu d e n t  want to  

know "what" i s  b e in g  t a u g h t .  T h is  in fo rm a t io n  i s  covered  

un d e r  e x p la n a t io n  o f  p r i n c i p l e s  b e in g  t a u g h t .

T h ird ,  b o th  th e  i n s t r u c t o r  and th e  s tu d e n t  want to  know 

"how" to  p e rfo rm  th e  d r i l l .  This i s  e x p la in e d  u nder  th e  

s e c t i o n  on " p o s i t i o n "  and i s  g r e a t l y  a id e d  by th e  augmented 

v e rb a l  feed b ack  s tu d e n t s  r e c e iv e  from th e  i n s t r u c t o r  

co n c e rn in g  the  c o r r e c t n e s s  o f  t h e i r  r e s p o n s e .  The more 

c o r r e c t  th e  r e s p o n s e ,  t h e  l e s s  th e  s tu d e n ts  w i l l  depend on 

th e  i n s t r u c t o r  f o r  d i r e c t i o n s  and th e  more th ey  w i l l  depend 

on t h e i r  own k i n e s t h e t i c  s e n s a t io n s .
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F i n a l l y ,  th e  sequenc in g  o f  th e  program  answ ers th e  

q u e s t io n  c o n c e rn in g  "when" to  te a c h  th e s e  p r i n c i p l e s .  The 

program  sh o u ld  be fo l lo w ed  in  t h i s  e x a c t  o rd e r  f o r  maximum 

b e n e f i t s .  The k i n e s t h e t i c  cues t h a t  th e  i n s t r u c t o r  g iv es  

th e  s tu d e n ts  a re  g iv en  in  o rd e r  to  make th e  s tu d e n ts  aware 

o f  what swing and body s e n s a t io n s  to  f e e l .  In  so do ing , th e  

s tu d e n ts  w i l l  " f e e l "  th e  m echanics o f  a c o r r e c t  sw ing.
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D e s c r ip t io n  and E x p la n a t io n  o f  th e  
K i n e s t h e t i c  I n s t r u c t i o n a l  

Program

B efore  t e a c h in g  th e  k i n e s t h e t i c  o r  " f e e l "  method o f  

g o l f ,  th e  i n s t r u c t o r  sh o u ld  th o ro u g h ly  f a m i l i a r i z e  h im s e l f  

w i th  th e  d e s c r i p t i o n  and e x p la n a t io n  o f  t h i s  program .

The pu rpose  o f  t h i s  program  i s  to  te a c h  s tu d e n ts  a 

m e c h a n ic a l ly  c o r r e c t  g o l f  swing. I n  o rd e r  to  fo cu s  on t h i s  

o b j e c t i v e ,  a b a l l  i s  n o t  u se d .  In  f a c t ,  i t  i s  h y p o th e s iz e d  

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

f l i g h t  i n h i b i t  g o l f  swing l e a r n in g  i n  th e  e a r l y  s ta g e s  o f  

developm ent. S ince  th e  d e s i r e d  go a l  o f  t h i s  program  i s  th e  

developm ent o f  a m e c h a n ic a l ly  c o r r e c t  sw ing, th e  i n s t r u c t o r  

must c o n t i n u a l l y  em phasize  th e  c o r r e c t  te c h n iq u e .  In fo rm a

t i o n  abou t swing perfo rm ance  i s  th e  type  o f  feedb ack  which 

sh o u ld  be  g iv en  to  th e  s tu d e n t .

B efore  i n t r o d u c in g  th e  m echanics o f  t e a c h in g  t h i s  

k i n e s t h e t i c  m ethod, i t  i s  im p o r ta n t  t h a t  th e  s tu d e n ts  have a 

c l e a r ,  c o n c e p tu a l  image o f  what th ey  a re  t r y i n g  to  

a ccom plish . D uring th e  f i r s t  two o r  t h r e e  days in  c l a s s  th e  

s tu d e n ts  sh o u ld  be p r e s e n te d  w i th  a "model o f  c o r r e c t n e s s . "  

In  t h i s  "model o f  c o r r e c t n e s s , "  th e  i n s t r u c t o r  sh o u ld  

d em o n s tra te  th e  t e n  c r i t i c a l  p a r t s  o f  th e  g o l f  sw ing. This 

can be acco m plish ed  th ro u g h  p h y s i c a l  d e m o n s tra t io n  o f  th e
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te n  p o s i t i o n s  by  th e  i n s t r u c t o r ,  th ro u g h  s l i d e s ,  p i c t u r e s ,  

h ig h  sp eed  f i lm ,  o r  v id e o  t a p e .  As th e  i n s t r u c t o r  

d e m o n s tra te s  th e  t e n  p o s i t i o n s ,  he sh o u ld  t e l l  th e  s tu d e n ts  

what th e  body i s  d o ing  w h ile  i t  i s  moving. A sample v e rb a l  

d e s c r i p t i o n  i s  in c lu d e d  in  th e  t e x t .

The i n s t r u c t o r  sh o u ld  th e n  have a  s h o r t  q u iz  to  t e s t  

th e  s t u d e n t s '  knowledge o f  th e  "m o d e l ."  Once th e  i n s t r u c t o r  

f e e l s  t h a t  th e  s tu d e n t s  have a  c l e a r  m en ta l  image o f  what 

th ey  a r e  supposed  to  t r y  to  i m i t a t e ,  he  may p ro c e e d  w i th  

t e a c h in g  th e  t r a i n i n g  program .

The c l a s s  sh o u ld  be o rg a n iz e d  so th e  s tu d e n ts  a re  

f a c in g  th e  i n s t r u c t o r  in  a s e r i e s  o f  fo u r  o r  f i v e  rows 

(se e  Appendix C ) . In  o r d e r  to  i n s u r e  s a f e t y ,  t h e r e  sh o u ld  

be a t  l e a s t  t e n  f e e t  o f  space  on a l l  f o u r  s id e s  o f  each  

s t u d e n t .  The s tu d e n t s  sh o u ld  come to  c l a s s  w i th  a w e ig h te d  

g o l f  c lu b  and a long  b each  to w e l.  Any o f  th e  w e ig h te d  

d e v ic e s  on t h e  m arke t would be a c c e p ta b le  a s  lo ng  as  the  

s t u d e n t  c o u ld  h a n d le  th e  w e ig h t .  I t  i s  th o u g h t  t h a t  a  

t h r e e  and o n e - h a l f  ounce w e ig h te d  h ead c o v e r  co u ld  be  most 

e f f e c t i v e l y  u se d  by a l l  co n ce rn e d . The t o t a l  w e ig h t  o f  th e  

c lub  sh o u ld  be be tw een  e ig h te e n  and t h i r t y  oun ces . A n y th ing  

h e a v i e r  th a n  t h i s  w ould  a f f e c t  th e  te c h n iq u e  o f  th e  

p a r t i c i p a n t s '  sw in gs . Each c lu b  sh o u ld  a l s o  have a  molded 

rem in d e r  g r ip  to  i n s u r e  p ro p e r  hand p lacem en t as  th e  s tu d e n t  

i s  p e r fo rm in g  th e  d r i l l s .
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The second  and  t h i r d  c l a s s  m ee tin g s  sho u ld  be devo ted  

to  d e m o n s tra t in g  th e  swing d r i l l s  to  th e  s t u d e n t s .  I f  th e  

s tu d e n ts  a re  n o t  p e rfo rm in g  th e  d r i l l s  c o r r e c t l y ,  they  

sh o u ld  be c o r r e c t e d .  The i n s t r u c t o r  sh o u ld  i n s i s t  t h a t  th e  

swing d r i l l s  be p e rfo rm ed  p r o p e r ly  because  i t  i s  th e s e  swing 

d r i l l s  t h a t  a re  th o u g h t  to  a u to m a t i c a l ly  c o n d i t io n  th e  

c o r r e c t  sw ing. Throughout th e  e n t i r e  l e a r n in g  p r o c e s s ,  th e  

s tu d e n ts  m ust c o n s t a n t l y  be rem inded  t h a t  swing tec h n iq u e  

and c o r r e c t  form a re  th e  g o a ls  o f  th e  c l a s s .

By th e  f o u r t h  c l a s s  m ee tin g ,  s tu d e n ts  sh o u ld  know how 

to  p e rfo rm  th e  d r i l l  w i th o u t  th e  i n s t r u c t o r ’ s h e l p .  The 

s tu d e n ts  now move from th e  c o n c e p tu a l  s ta g e  to  th e  t r a i n i n g  

s ta g e  o f  developm ent. The i n s t r u c t o r  sh o u ld  b r i n g  a s t o p 

w atch  to  c l a s s  i n  o r d e r  to  tim e th e  d u r a t io n  o f  th e  swing 

d r i l l s .  I t  i s  e s s e n t i a l  t h a t  th e  swing d r i l l s  be  perfo rm ed  

in  th e  sequence  t h a t  th e y  a re  p r e s e n te d  in  t h i s  t e x t .

In  a t y p i c a l  c la s s ro o m  s i t u a t i o n ,  th e  i n s t r u c t o r  would 

f i r s t  d e m o n s tra te  th e  swing d r i l l .  The s tu d e n ts  would w atch  

to  see  how i t  i s  p e rfo rm ed  w h ile  th e  i n s t r u c t o r  v e r b a l ly  

g iv e s  th e  re a s o n s  why i s  i s  im p o r ta n t  f o r  th e  sw ing. A f t e r  

th e  d e m o n s tra t io n ,  th e  s tu d e n ts  a r e  a sked  to  do as  many 

r e p e t i t i o n s  as  th e y  can i n  s i x t y  seco n d s .  W hile th e  

s tu d e n t s  a r e  p e r fo rm in g  th e  d r i l l s ,  th e  i n s t r u c t o r  i s  g iv in g  

c o n c u r r e n t ,  v e r b a l  augmented fee d b ac k . T h is  feedback  i s  

e s s e n t i a l l y  o f  two ty p e s :  ( 1 ) c o n s t r u c t i v e l y  c r i t i c a l  and

(2) p o s i t i v e l y  r e i n f o r c i n g .  C o n s t r u c t iv e ly  c r i t i c a l  feedback
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g iv e s  th e  s tu d e n ts  v e rb a l  cues a s  to  th e  c o r r e c tn e s s  o f  each  

swing. T h is  type  o f  feedback  i s  a l s o  c a l l e d  knowledge o f  

perfo rm ance  in f o r m a t io n .  S ince  t h i s  type  o f  feedback  i s  

g iven  a f t e r  th e  r e s p o n s e ,  i t  i s  o f t e n  c a l l e d  t e r m in a l  f e e d 

back . Knowledge o f  perfo rm ance  feedback  in fo rm a t io n  sh o u ld  

be s p o r a d i c a l l y  g iv en  when th e  i n s t r u c t o r  se e s  t h a t  a 

s tu d e n t  i s  n o t  d i s p l a y in g  th e  c o r r e c t  form when p e rfo rm in g  

the  d r i l l .  P o s i t i v e  r e i n f o r c i n g  feedback  i s  g iv en  in  th e  

term s o f  k i n e s t h e t i c  cues o r  "sw ing f e e l s . "  A l l  th e  

s tu d e n ts  a r e  t o l d  what body p a r t s  th ey  a re  supposed to  f e e l  

as th ey  a re  p e rfo rm in g  the  d r i l l s .  In  o rd e r  to  h e ig h te n  th e  

s t u d e n t ' s  s e n s a t io n  f o r  th e  p ro p e r  "sw ing" and body 

m echan ics , th e  s tu d e n t  i s  asked  to  c lo s e  h i s  eyes  w h i le  he 

perfo rm s d u r in g  th e  l a s t  t h i r t y  seconds o f  th e  d r i l l .

I t  i s  e s s e n t i a l  to  t h i s  program  t h a t  th e  i n s t r u c t o r  

c o n s t a n t ly  g ive  t h i s  v e rb a l  augmented feedback  on the  

c o r r e c t n e s s  o f  th e  s t u d e n t ' s  r e s p o n s e s .  A lso , th e  t e x t  t h a t  

d e s c r ib e s  th e  k i n e s t h e t i c  cues by th e  i n s t r u c t o r  sh o u ld  be 

c lo s e l y  fo l lo w ed .

S ince  t h i s  program  i s  a m otor t r a i n i n g  program , th e r e  

sho u ld  be a minimum amount o f  r e s t  betw een e x e r c i s e s .  The 

d e m o n s tra t io n  by th e  i n s t r u c t o r  a t  th e  b e g in n in g  o f  each  

d r i l l  sh o u ld  a l lo w  s u f f i c i e n t  tim e f o r  th e  s tu d e n t  to  r e s t .  

In  u s in g  a s p e c i f i c i t y  o f  t r a i n i n g  program  l i k e  t h i s ,  th e  

s tu d e n ts  must be made aware o f  th e  f a c t  t h a t  t h e i r  im prove

ment i s  d i r e c t l y  r e l a t e d  to  th e  i n t e n s i t y  o f  t h e i r  t r a i n i n g .
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T his  b e in g  th e  c a s e ,  i t  was th o u g h t t h a t  a " t im ed "  program  

would a l lo w  some s tu d e n t s  to  p e rfo rm  more r e p e t i t i o n s  th an  

o th e r s  i n  t h a t  g iv en  time l i m i t .  T h is makes th e  program  

a d a p ta b le  to  a l l  p h y s i c a l  a b i l i t y  l e v e l s .  B ut, on th e  

w hole , th e  more r e p e t i t i o n s  perfo rm ed  in  a m in u te 's  t im e , 

th e  more improvement w i l l  be n o t i c e d .  The i n t e n s i t y  o f  

t r a i n i n g  p r i n c i p l e  sh o u ld  be em phasized to  th e  s tu d e n ts  

b e fo re  t r a i n i n g  b e g in s .  The o th e r  p r i n c i p l e s  o f  d u r a t io n ,  

f re q u e n c y ,  and o v e r lo a d  a r e  a l s o  b u i l t  i n to  th e  program .

A lthough  th e  program  i s  d e s ig n ed  to  meet tw ice  a week 

f o r  t e n  weeks ( 2 0  c l a s s  m e e t in g s ) , i t  can be a d a p te d  to  a 

f i f t e e n -  o r  tw enty-w eek program . I t  a l s o  co u ld  p ro v id e  f o r  

c l a s s  m ee tin g s  t h r e e  t im es  a week i n s t e a d  o f  tw ice  a week.

In  f a c t ,  i t  i s  th o u g h t  t h a t  t h r e e  c l a s s  m ee tings  p e r  week 

m ight be more e f f e c t i v e .

A f t e r  t h e  s tu d e n ts  a r e  i n t o  th e  se v e n th  o r  e ig h t h  week 

o f  t r a i n i n g ,  th e y  w i l l  e n t e r  th e  i n t e r n a l i z i n g  s ta g e  o f  

developm ent. By p e rfo rm in g  most o f  th e  d r i l l s  w i th  th e  eyes 

c lo s e d ,  th e  s tu d e n t s  w i l l  b u i l d  up a k i n e s t h e t i c  f e e l i n g  f o r  

th e  movement p a t t e r n .  As t r a i n i n g  p ro c e e d s ,  th e y  w i l l  

c o n tin u e  to  compare t h e i r  s e n so ry  feedback  in fo rm a tio n  

r e c e iv e d  from t h e i r  own b o d ie s  to  th e  " r e f e r e n c e  o f  

c o r r e c t n e s s "  b e in g  s u p p l i e d  by th e  i n s t r u c t o r .  E v e n tu a l ly ,  

th e  s tu d e n ts  w i l l  come to  r e l y  l e s s  and l e s s  on e x t e r n a l  

in fo rm a t io n  from  t h e i r  i n s t r u c t o r  f o r  g o l f  swing c o r r e c t i o n s  

and more and more on t h e i r  i n t e r n a l  k i n e s t h e t i c  mechanisms.
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The L a s t  s t a g e  o f  developm ent i s  th e  p l a y in g  s t a g e .

The s tu d e n ts  e n t e r  t h i s  s t a g e  a f t e r  th ey  have d eve lop ed  a 

h a b i t  p a t t e r n .  T h is  i s  th e  s t a g e  where th e  b a l l  i s  

p r e s e n te d  t o  th e  s t u d e n t s  f o r  th e  f i r s t  t im e .  The swing 

d r i l l s  a r e  s t i l l  th e  m ajo r p a r t  o f  th e  c l a s s ,  b u t  th e  b a l l  

i s  p r e s e n t e d  to  th e  s tu d e n t  a t  t h e  end o f  th e  c l a s s .  This 

o ccu rs  d u r in g  th e  e ig h t h  week o f  t r a i n i n g .  The s tu d e n ts  a re  

asked  to  h i t  t e n  to  tw e n ty  b a l l s  w i th  t h e i r  ey es  c lo s e d  

w h i le  m e n ta l ly  c o n c e n t r a t i n g  on making a c o r r e c t  sw ing. I t  

i s  d u r in g  t h i s  p l a y in g  s t a g e  t h a t  th e  s t u d e n t  sh o u ld  be a b le  

to  t r a n s f e r  h i s  "sw ing  f e e l s "  i n t o  c o n s i s t e n t  b a l l  f l i g h t  

r e s u l t s .

T h is  e n t i r e  p rogram  i s  dependen t upon th e  q u a l i t y  o f  

i n s t r u c t i o n  and th e  a b i l i t y  o f  th e  i n s t r u c t o r  to  p ro v id e  a 

good " r e f e r e n c e  o f  c o r r e c t n e s s . "  I f  th e  i n s t r u c t o r  i s  n o t  

com peten t to  d e m o n s tra te  and v e r b a l i z e  a good " r e f e r e n c e  o f  

c o r r e c t n e s s , "  th e  s t u d e n t s  w i l l  n o t  be a b le  to  make c o r r e c t  

s e n so ry  co m p ariso n s . A lso ,  i f  t h e  i n s t r u c t o r  can n o t 

m o tiv a te  th e  s t u d e n t s  to  i n t e r n a l i z e  th e s e  "sw ing  f e e l i n g s , "  

th e n  l i t t l e  l e a r n i n g  w i l l  o c c u r .  I t  i s  a l s o  im p o r ta n t  f o r  

th e  i n s t r u c t o r  to  fo l lo w  th e  t e x t  a s  i t  i s  w r i t t e n  i n  o rd e r  

f o r  k i n e s t h e t i c  l e a r n i n g  to  o c c u r .  F i n a l l y ,  i f  th e  

i n s t r u c t o r  f a i l s  to  c o r r e c t  a  swing e r r o r  th ro u g h  "knowledge 

o f  pe rfo rm ance"  fe e d b a c k  in f o rm a t io n ,  t h e  q u a l i t y  o f  

l e a r n in g  w i l l  d im in is h .  For th e s e  r e a s o n s ,  t h i s  program
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sh o u ld  o n ly  be t a u g h t  by a com peten t and know ledgeable  g o l f  

i n s t r u c t o r .

T h is  e n t i r e  program  i s  b a sed  on swing perfo rm ance  and 

n o t  outcome p e rfo rm an c e .  In  o th e r  w ords , th e  swing i t s e l f  

i s  more im p o r ta n t  th a n  th e  en v iro n m en ta l  r e s u l t  o f  t h a t  

p e r fo rm a n c e . Movement outcome i s  a l s o  c a l l e d  knowledge o f  

r e s u l t s  (KR). In  c o n v e n t io n a l  g o l f  l e a r n i n g ,  KR r e f e r s  to  

b a l l  f l i g h t .  In  t h i s  program , th e  p re s e n c e  o f  th e  b a l l  and 

i t s  e v e n tu a l  f l i g h t  a r e  secondary  to  th e  l e a r n in g  o f  a 

c o r r e c t  sw ing.
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I n s t r u c t o r ' s  P r e p a r a t io n  f o r  Swing D r i l l s

B efore  p ro c e e d in g  to  d em o n s tra te  th e  d r i l l s ,  have th e  

s tu d e n ts  ta k e  p l a c e s  a c c o rd in g  to  th e  d iagram  on th e  n e x t  

p ag e .  Each s tu d e n t  sho u ld  have a ta p e  c ro s s e d  on th e  f l o o r  

to  mark th e  im ag inary  b a l l  p o s i t i o n .  (Some may have to  

r e p o s i t i o n  t h e i r  c r o s s e s  a f t e r  ch eck ing  s p a c e . )

S p a c in g : Make su re  the  s tu d e n ts  in  th e  second , f o u r t h ,

s i x t h  rows, e t c .  a r e  s ta n d in g  b e tw e e n , n o t  d i r e c t l y  b e h in d ,  

th o se  in  th e  rows i n  f r o n t  o f  them to  a s s u r e  c le a r a n c e  and 

s i g h t l i n e s .  Have s tu d e n ts  e x te n d  t h e i r  c lu b s  f u l l  l e n g th  

l e f t  and r i g h t  and le a v e  a minimum o f  two f e e t  betw een c lu b -  

h e a d s .  More space  betw een  c lu b h ead s  i s  d e s i r a b l e  i f  room 

p e rm i ts .

The i n s t r u c t o r  sh o u ld  e x p la in  and d e m o n s tra te  each  

d r i l l  from a p o s i t i o n  in  f r o n t  o f  th e  c l a s s .  He sh o u ld  go 

th ro u g h  each  d r i l l ' s  p ro ce d u re  and pu rpo se  i n  th e  manner 

t h a t  i s  norm al and c o m fo r ta b le  to  h i s  t e a c h in g  s t y l e .  T h is  

manual sh o u ld  be u se d  a s  a g u id e ,  n o t  a r i g i d  i n s t r u c t i o n  

t e a c h in g  s h e e t .

The i n s t r u c t o r  sh o u ld  do s e v e r a l  r e p e t i t i o n s  as a 

d e m o n s tra t io n  a t  th e  f r o n t  o f  th e  c l a s s .  Then, a s  th e  

s tu d e n t s  go th ro u g h  th e  d r i l l ,  th e  i n s t r u c t o r  can  walk  

th ro u g h  th e  group making c o r r e c t i o n s  as  n e c e s s a r y  b e fo re  

r e t u r n i n g  to  th e  f r o n t  f o r  th e  n e x t  d e m o n s t r a t io n .  He 

sh o u ld  make su re  th e  s tu d e n t s  u n d e rs ta n d  t h a t  i t  i s
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n e c e s s a ry  to  p e rfo rm  th e  d r i l l  c o r r e c t l y  i f  th ey  e x p e c t  i t  

to  improve t h e i r  g o l f  sw ing.

C lass  P o s i t i o n i n g  Diagram

10 '

10 '

10 ' 10 '
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The d iag ram  shows d im en sion s  f o r  th e  minimum space  

r e q u i r e m e n ts  f o r  each  s t u d e n t .  The e a s i e s t  means to  a c h ie v e  

t h i s  s p a c in g  f o r  sw ing e x e r c i s e s  i s  to  have  the  s tu d e n t s  

ta k e  p o s i t i o n s  a s  shown. Have them e x te n d  t h e i r  c lu b s  l e f t  

and r i g h t ,  making s u re  th e y  a l lo w  a t  l e a s t  two f e e t  be tw een  

th e  e x te n d e d  c lu b h e a d s .

In  a d d i t i o n  to  s p a c in g ,  n c te  i n  p a r t i c u l a r  th e  s i g h t  

l i n e s  to  t h e  i n s t r u c t o r  and th e  p o s i t i o n i n g  o f  l e f t - h a n d e d  

p l a y e r s  a t  th e  end to  th e  i n s t r u c t o r ' s  l e f t  to  a l lo w  space  

f o r  t h e i r  sw ings .

The i n s t r u c t o r  sh o u ld  r e p e a t  h i s  d e m o n s tra t io n  o f  each  

d r i l l  w i th  two o r  t h r e e  sw ings d u r in g  th e  second and t h i r d  

c l a s s e s  to  h e lp  i n ç l a n t  th e  c o r r e c t  p ro ce d u re  in  th e  

s t u d e n t s '  m inds. A minimum o f  r e p e t i t i o n s  a re  s p e c i f i e d  f o r  

th e  f i r s t  and second  c l a s s e s .  T h is  a l lo w s  time f o r  a d e q u a te  

d e m o n s tra t io n  and c o r r e c t i o n  w i t h in  the  h o u r .  These 

r e p e t i t i o n s  i n  th e  f i r s t  two c l a s s e s  sh o u ld  be p r a c t i c e d  

w h i le  th e  s tu d e n t s  form a s e m i - c i r c l e  a roun d  the  i n s t r u c t o r ,  

th en  r e t u r n  to  t h e i r  p o s i t i o n s  f o r  e x e c u t io n s  o f  th e  d r i l l s .  

By th e  t h i r d  c l a s s  p e r io d ,  s t u d e n t s  sh o u ld  u n d e rs ta n d  th e  

d r i l l s  to  th e  e x t e n t  t h a t  th e y  can  rem ain  in  the  a r r a n g e d  

p o s i t i o n  f o r  e x e c u t io n  o f  th e  d r i l l s .  I n d i c a t i o n  o f  what 

d r i l l  and r e p e t i t i o n  number sh o u ld  s u f f i c e  b e g in n in g  w i th  

th e  t h i r d  c l a s s  p e r io d .

As s tu d e n ts  p r a c t i c e  each  d r i l l ,  th e  k i n e s t h e t i c  cues 

s u g g e s te d  in  th e  manual to  reem phas ize  th e  pu rpose  o f  th e
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d r i l l  sh o u ld  be u se d .  The I n s t r u c t o r  sh o u ld  encourage  

s e l f - c h e c k i n g  f o r  th e  c o r r e c t  te c h n iq u e  w h i le  en co u rag in g  

each  s tu d e n t  to  se n se  th e  " f e e l i n g s "  t h a t  e ac h  d r i l l  

f o s t e r s .

When u s in g  th e  commentary, th e  i n s t r u c t o r  sh o u ld  

enco u rag e  th e  s tu d e n t s  to  seek  th e  " f e e l "  o f  th e  m o tion . By 

do ing  t h i s ,  he  w i l l  p ro v id e  the  s tu d e n ts  w i th  t h e i r  own 

g o a ls  which th e y  can s t r i v e  toward a t  t h e i r  own r a t e .  By 

do ing  t h i s ,  th e  i n s t r u c t o r  has  n o t  p u t  an a r b i t r a r y  s ta n d a rd  

t h a t  t h e  s tu d e n t  m ust meet o r  f a i l ;  r a t h e r  he  h as  g iv en  th e  

s tu d e n t  i n c e n t i v e  to  work tow ard  a r e a s o n a b le  g o a l .
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E x p la n a t io n  and D e s c r ip t io n  o f  t h e  Model 
G olf Swing and R eference  

o f  C o r re c tn e s s

B efore  any a c t u a l  sw ing ing  o f  th e  g o l f  c lub  b e g in s ,  

th e  s tu d e n ts  have to  be p r e s e n te d  w i th  a " r e f e r e n c e  o f  

c o r r e c t n e s s . "  The " r e f e r e n c e  o f  c o r r e c t n e s s "  in c lu d e s  th e  

t e n  p o s i t i o n s  o f  th e  g o l f  swing th e  i n v e s t i g a t o r  found to  be 

most c r i t i c a l  to  e f f i c i e n t  p e rfo rm an ce .

At l e a s t  two, and p o s s ib l y  t h r e e ,  days sh o u ld  be s p e n t  

on s tu d y in g  th e  m odel. I t  i s  im p o r ta n t  f o r  t h e  s tu d e n t s  to  

know w hat th e  body p a r t s  a re  do ing  when th e  c lub  g e t s  to  

each  o f  th e s e  te n  p o s i t i o n s .  The "model o f  c o r r e c t n e s s "  i s  

b a sed  on th e  i n v e s t i g a t o r ' s  f in d in g s  o f  what c o n s t i t u t e s  an 

e f f i c i e n t  sw ing. T h is  model was deve lop ed  by f i lm in g  te n  

P.O.A. to u r  p r o f e s s i o n a l s  w i th  h ig h  speed  f i lm  (300 fram es 

p e r  s e c o n d ) . These p r o f e s s i o n a l s  were f i lm e d  from two 

d i f f e r e n t  a n g le s  : ( 1 ) from d i r e c t l y  b e h in d  th e  p e rfo rm e r

lo o k in g  down th e  t a r g e t  l i n e  and ( 2 ) to  th e  s id e  o f  th e  

p e r fo rm e r .  These two p o s i t i o n s  a r e  l i s t e d  i n  F ig u re s  5 and 

6 i n  th e  t e x t .

The movement o f  n i n e t e e n  body j o i n t s ,  i n  a d d i t i o n  to  

th e  c lu b h ead  and th e  s h a f t ,  were a n a ly z e d  in  each  o f  th e s e  

te n  p o s i t i o n s  f o r  each  p r o f e s s i o n a l .  The camera a n g le s  

a llo w ed  th e  i n v e s t i g a t o r  to  a n a ly ze  th e  movement in  th r e e  

d i r e c t i o n s :  (1) the  v e r t i c a l ,  (2) th e  h o r i z o n t a l ,  and (3)

th e  l a t e r a l .  T h is  i s  a l s o  d e s c r i p t i v e l y  d i s p la y e d  in
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F ig u re s  5 and 6 i n  th e  t e x t .  One th o u san d  n in e  hun dred  

tw e n ty - e ig h t  m easurem ents were ta k e n  o f  each  p r o f e s s i o n a l ' s  

sw ing. Both l i n e a r  an d  a n g u la r  movement was lo oked  a t  w ith  

th e s e  n i n e t e e n  body j o i n t s  in  th e  t e n  m ost c r i t i c a l  

p o s i t i o n s  o f  th e  g o l f  sw ing . The model sw ing was 

e s t a b l i s h e d  by t a k i n g  th e  mean o f  th e  g o l f  p r o f e s s i o n a l s '  

sw ings i n  each  o f  t h e  t e n  p o s i t i o n s  a n a ly z e d .

I t  i s  im p o r ta n t  f o r  th e  s tu d e n ts  to  be  a b le  to  se e  th e  

"model o f  c o r r e c t n e s s "  b e fo r e  any a c t u a l  i n - c l a s s  sw ing ing  

o c c u r s .  T h is  can  be accom plished  by u se  o f  a lm o s t  any 

v i s u a l  medium w hich  m igh t in c lu d e  : ( 1 ) s l i d e s ,  ( 2 ) h and ou t

d raw ings , (3) v id e o  t a p e ,  (4) s t i l l  p i c t u r e s ,  (5) 16 mm 

f i lm ,  o r  ( 6 ) d e m o n s t ra t io n  by th e  i n s t r u c t o r .  The s tu d e n ts  

sh o u ld  g e n e r a l l y  become f a m i l i a r  w i th  th e  movement t h a t  i s  

o c c u r r in g  i n  e a c h  o f  th e  t e n  p o s i t i o n s  o f  th e  sw ing. T his  

i s  n o t  done to  make th e  s tu d e n t s  " p o s i t i o n "  c o n sc io u s  b u t  to  

h e lp  th e  s tu d e n t s  i n t e r n a l i z e  th e  e n t i r e  movement p a t t e r n .

As th e  c l a s s  i s  b e in g  shown th e  c o r r e c t  p o s i t i o n s ,  th e  

i n s t r u c t o r  sh o u ld  be d e s c r ib in g  th e  movement. The s tu d e n ts  

sh o u ld  be  made aware o f  th e  s e q u e n t i a l  n a t u r e  o f  movement o f  

th e  body j o i n t s  t h a t  o c c u rs  i n  th e  e f f i c i e n t  g o l f  sw ing. I t  

i s  th o u g h t  t h a t  th ro u g h  t h i s  v i s u a l i z a t i o n  p r o c e s s  th e  

s tu d e n t  w i l l  be a b le  to  c o n c e p tu a l i z e  and  i n t e r n a l i z e  what a 

good g o l f  swing lo o k s  l i k e .  In  o r d e r  to  e v a lu a t e  c o n c e p tu a l  

l e a r n i n g ,  a  t e s t  sh o u ld  be g iv en  on th e  t h i r d  o r  f o u r t h  day 

o f  c l a s s .
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The model sh o u ld  be p r e s e n te d  w i th  th e  u se  o f  an 

o v e rh ead  p r o j e c t o r .  A f t e r  th e  model i s  p r e s e n te d  

g r a p h i c a l l y ,  t h e  i n s t r u c t o r  sh o u ld  d e m o n s tra te  th e  p o s i t i o n s  

by sw ing ing  th e  c lu b  i n  slow  m otion . T h is  adds f u r t h e r  

r e in f o r c e m e n t  to  th e  s t u d e n t s '  i n t e r n a l i z a t i o n  p r o c e s s .

Once th e  s tu d e n t s  u n d e r s ta n d  th e  model o f  c o r r e c t n e s s ,  th e y  

sh o u ld  be a sked  to  p e rfo rm  a few swings w h i le  t r y i n g  to  

d u p l i c a t e  th e  m odel.

On th e  fo l lo w in g  p a g e s ,  a s t i c k  f i g u r e  model g o l f e r  i s  

p r e s e n t e d  w i th  a  d e s c r i p t i o n  o f  th e  movement o f  th e  body 

p a r t s  from two d i f f e r e n t  p o s i t i o n s  ( f r o n t  and b a c k ) . The 

s t i c k  f i g u r e  on the  l e f t  s id e  o f  th e  page r e p r e s e n t s  th e  

mean o f  th e  g o l f  p r o f e s s i o n a l s '  swings i n  t h a t  p a r t i c u l a r  

p o s i t i o n .  The p i c t u r e  on th e  r i g h t  s i d e  o f  th e  page 

r e p r e s e n t s  th e  i n s t r u c t o r  d e m o n s tra t in g  th e  " r e f e r e n c e  o f  

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

th e  m odel, th e  i n s t r u c t o r  sh o u ld  fo l lo w  th e  d e s c r i p t i o n  

p r e s e n t e d  w i th in  t h i s  t e x t .
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P o s i t i o n  #1 ( P I ) : The Address (F ro n t  View)

1. T a rg e t  arm and c lu b s h a f t  form a s t r a i g h t  l i n e  down 

to  th e  b a l l .

2. The im ag inary  b a l l  p o s i t i o n  i s  i n  f r o n t  o f  the  

t a r g e t  h e e l .

3. The t r a i l  arm i s  r e l a x e d  and c l o s e r  to  th e  g o l f e r ' s  

s id e  than  the  t a r g e t  arm.

4 . The head  i s  p o s i t io n e d  b eh in d  th e  im ag inary  b a l l  

p o s i t i o n .

5 . The k nees  a re  s l i g h t l y  b e n t .

6 . The fo o t  s ta n c e  i s  a l i t t l e  w id e r  th an  sh o u ld e r  

w id th  and p a r a l l e l  to  th e  t a r g e t  l i n e .

7. The t a r g e t  sh o u ld e r  i s  h ig h e r  th an  th e  t r a i l  

s h o u ld e r .

8 . The w e ig h t i s  e v en ly  d i s t r i b u t e d  betw een th e  f e e t  

and su p p o r te d  e v en ly  betw een th e  b a l l  and h e e l  o f  each f o o t .
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P o s i t i o n  #1 ( P I ) ; The A ddress  (Back View)

1 . Knees s l i g h t l y  b e n t .

2 .  The w e ig h t  i s  e v e n ly  d i s t r i b u t e d  betw een the  b a l l  

and h e e l  o f  each  f o o t .

3. P o s t u r e - - t h e  back  i s  k e p t  s t r a i g h t  as  th e  model 

bends fo rw ard  from th e  h i p s .  T his  i s  c a l l e d  the  a t h l e t i c  

p o s i t i o n  o r  s p in e  a n g le .

4. Arms hang r e l a x e d  and a r e  i n  a v e r t i c a l  p o s i t i o n .

5 . The back  o f  th e  u p p e r  arms a re  h e ld  c lo s e  to  th e  

c h e s t .

6 . The t r a i l  s id e  arm i s  h e ld  c lo s e  to  the  s i d e .

7. The s h o u ld e r s  and h ip s  a r e  p a r a l l e l  to  th e  t a r g e t

l i n e .  The t r a i l  s h o u ld e r  and h ip  a r e  low er th an  th e  t a r g e t  

sh o u ld e r  and h i p .

8 . The s ta n c e  i s  sq u a re  and p a r a l l e l  to  th e  t a r g e t

l i n e .
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P o s i t i o n  #2 ( P 2 ) ; The H o r iz o n ta l  #1 P o s i t i o n  ( F r o n t  View)

1. The c lu b  i s  swung back  u n t i l  th e  s h a f t  i s

h o r i z o n t a l  o r  p a r a l l e l  w i th  t h e  ground.

2 . T his movement i s  c au se d  by a o n e -p ie c e  t u r n in g  o f

th e  s h o u ld e r s .

3. The w r i s t s  have n o t  cocked y e t .

4 . The t a r g e t  arm i s  c o n t r o l l i n g  the  movement.

5 . The t r a i l  arm i s  f o l d in g  i n to  th e  s id e  o f  th e  body.

6 . The h e ad  rem ains  s te a d y  as  th e  body b e g in s  tu r n in g  

around  i t .

7. The arms and c lu b  a r e  swung b ack  u n t i l  th e  c lu b 

s h a f t  i s  h o r i z o n t a l  to  th e  g round . The w r i s t s  and hands 

sh o u ld  n o t  p ic k  th e  c lu b  u p .

6 . When th e  s h a f t  i s  h o r i z o n t a l  to  th e  ground, th e

c lu b fa c e  w i l l  be p o i n t i n g  ou tw ard  tow ards an im ag in ary  b a l l .

The to e  o f  th e  c lu b  p o i n t s  up to  th e  sky a t  t h i s  p o i n t .

9 . The t r a i l  hand i s  r e s t i n g  on th e  s id e  o f  th e  c lu b 

s h a f t  a t  t h i s  p o i n t  in  th e  swing a lm ost as i f  t h e  g o l f e r  

were go ing  to  shake  hands w i th  somebody s ta n d in g  d i r e c t l y  to  

th e  s id e  o f  him.

10. The h ip s  a r e  j u s t  s t a r t i n g  to  t u r n .

11. The t a r g e t  knee  i s  j u s t  s t a r t i n g  to  be p u l le d

backward.
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P o s i t i o n  #2 ( P 2 ) : The H o r iz o n ta l  #1 P o s i t i o n  (Back View)

1. The c lub  i s  swung back u n t i l  th e  s h a f t  i s  

h o r i z o n t a l  to  th e  ground.

2 . The w r i s t s  have n o t  cocked y e t .

3. The sh o u ld e r s  a r e  t u r n in g  and p r o v id in g  most o f  th e  

im petus f o r  th e  movement.

4 .  A t th e  h o r i z o n t a l  #1 p o s i t i o n  th e  c lub  sh ou ld  be 

p o in te d  d i r e c t l y  b e h in d  th e  g o l f e r .

5 .  The t r a i l  elbow f o ld in g  to  th e  t r a i l  s i d e .
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P o s i t i o n  #3 ( P 3 ) ; The V e r t i c a l  #1 P o s i t i o n  ( F ro n t  View)

1. When the  t a r g e t  arm i s  p a r a l l e l  w i th  th e  ground, 

th e  c l u b s h a f t  sh ou ld  be p o i n t i n g  upward ( v e r t i c a l l y ) .

2 . The c lu b s h a f t  i s  p o in te d  to  th e  sky a t  t h i s  p o i n t  

as th e  t a r g e t  arm and c l u b s h a f t  form a  r i g h t  a n g le .

3. The s h o u ld e r s  keep t u r n in g  and d om in a ting  th e  b ack -  

swing movement.

4 . The w r i s t s  a re  s t a r t i n g  to  cock upward.

5 . The h ip s  a r e  s t a r t i n g  to  t u r n  as th e  t a r g e t  knee i s  

b e in g  p u l l e d  back  b e h in d  th e  b a l l .

6 . The t r a i l  arm i s  r e l a x i n g  and  f o l d in g  to  th e  body.

7. The head  i s  rem ain ing  in  a f i x e d  p o s i t i o n .

8 . The e n t i r e  body i s  b e g in n in g  to  r o t a t e .
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P o s i t i o n  #3 ( P 3 ) : The V e r t i c a l  #1 P o s i t i o n  (Back View)

1. The c lu b  and s h a f t  a r e  w orking  upward tow ard  th e

sky .

2. The w r i s t s  a r e  c o ck in g  upward and n o t  h in g in g  

backward.

3. The s h o u ld e r s  and h ip s  a re  t u r n in g .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



C D
■ D
O
Q.
C
g
Q.

■D
CD

C/)
C/)

8

ci'

3
3"
CD

CD■D
O
Q.
C
aO3
"O
O

CD
Q.

■D
CD

C / )
C / )

The Model G o lf  Swing

The vertical #1 position
(?:)

The R e fe ren ce  o f  C o r re c tn e s s

Dot r e p r e s e n ts
th e  c e n t e r  o f
g r a v i t y Back View

N3<T>o



261

P o s i t i o n  #4 ( P 4 ) : The Top o f  th e  Swing (F ro n t  View)

1. The c lub  s h a f t  i s  p a r a l l e l  w i th  th e  ground.

2 . The t a r g e t  arm i s  s t r a i g h t .

3 . The t a r g e t  w r i s t  i s  s t r a i g h t  and f u l l y  cocked.

4 . The c l u b s h a f t  i s  s l i g h t l y  above th e  top  o f  th e

head .

5 . The s h o u ld e r s  have tu r n e d  a t  l e a s t  90 d e g re e s .

6 . The s h o u ld e r s  have c o i l e d  to  a v e ry  t i g h t  p o s i t i o n

on top  u n t i l  t h e  back  i s  f a c in g  th e  t a r g e t .

7. The t a r g e t  s h o u ld e r  h a s  tu rn e d  u n t i l  i t  i s  p o in te d  

b e h in d  th e  im ag in a ry  b a l l  p o s i t i o n .

8 . The h ip s  have r o t a t e d  ab o u t  45 d e g re e s .

9 . The t a r g e t  knee i s  p o i n t i n g  b e h in d  th e  b a l l .

10. The t r a i l  l e g  i s  b e n t  and i n  a b ra c e d  p o s i t i o n .

The w e ig h t  i s  s u p p o r te d  by th e  i n s i d e  o f  t h i s  f o o t .

11. The t a r g e t  h e e l  i s  b e in g  p u l l e d  ab o u t  an in ch  o f f  

th e  ground .

12. The head  i s  s t i l l  i n  th e  same p o s i t i o n  i t  was when 

th e  g o l f e r  s t a r t e d .
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P o s i t i o n  #4 ( P 4 ) ; The Top o f  th e  Swing (Back View)

1. The c l u b s h a f t  i s  p a r a l l e l  w i th  th e  ground and 

p o in te d  down th e  t a r g e t  l i n e .

2. The c lu b s h a f t  i s  p o s i t i o n e d  s l i g h t l y  above th e  head

and d i r e c t l y  o v e r  th e  t r a i l  s h o u ld e r .

3. The hands a re  i n  a h ig h  p o s i t i o n .

4 . The t r a i l  elbow  i s  b e n t  and p o in te d  down a t  th e

3. The

4. The

ground.

5. The

6 . The

7. The

8 . The

5. The t a r g e t  arm i s  s t r a i g h t .

The h ip s  have r o t a t e d  to  th e  t r a i l  s i d e .

7. The t a r g e t  w r i s t  i s  f l a t  o r  s t r a i g h t .

8 . The w r i s t s  a re  f u l l y  cocked.
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P o s i t i o n  #5 ( P 5 ) : The V e r t i c a l  #2 P o s i t i o n  (F ro n t
View)

1. At t h i s  p o i n t  i n  the  downswing th e  c l u b s h a f t  i s

p e r p e n d i c u l a r  o r  v e r t i c a l  to  th e  ground and th e  t a r g e t  arm

i s  h o r i z o n t a l  o r  p a r a l l e l  to  t h e  ground .

2 . The t a r g e t  knee s t a r t s  th e  downswing.

3. The w r i s t s  s t a y  in  a cocked p o s i t i o n  o r  a re  even

co ck in g  more a s  t h e  g o l f e r  r e a c h e s  t h i s  p o s i t i o n .

4 . The k n e e s  a r e  l e a d in g  th e  downswing movement a s  th e  

w e ig h t  i s  s t a r t i n g  to  t r a n s f e r  tow ard  th e  t a r g e t  f o o t .

5 . The t r a i l  elbow  i s  coining back  to  th e  s i d e .

6 . The t a r g e t  arm swings s t r a i g h t  down. T h is  arm i s

b e in g  p u l l e d  down v e r t i c a l l y  by th e  movement o f  th e  l e g s .

7. The k n ees  s t a y  b e n t .

8 . The s h o u ld e r s  s t a y  back  as  th e  arms swing 

downward.

9. The h ead  rem a in s  s te a d y  and b e h in d  th e  b a l l .
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P o s i t i o n  #5 ( P 5 ) : The V e r t i c a l  #2 P o s i t i o n  (Back View)

1. The c lu b s h a f t  i s  s t i l l  p o in te d  upward in  th e

v e r t i c a l  p o s i t i o n  as th e  knees and le g s  a re  p u l l i n g  th e  arms 

to  th e  body.

2. The w r i s t s  rem ain  i n  a  cocked p o s i t i o n  o r  even 

cock a l i t t l e  more as  th e  downswing b e g in s .

3. The knees rem ain  b e n t  on th e  downswing.

4. The t r a i l  elbow comes in  c lo s e  to  th e  t r a i l  s i d e .

5. The downswing i s  s t a r t e d  w i th  th e  l e g s .

6 . The c lu b s h a f t  i s  b e in g  p u l l e d  down i n s i d e  th e

t a r g e t  l i n e  by th e  t a r g e t  arm and t a r g e t  l e g .
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P o s i t i o n  #6 ( P S ) : The H o r iz o n ta l  #2 P o s i t i o n  (F ro n t  View)

1. When th e  t a r g e t  arm i s  p e r p e n d ic u la r  to  th e  ground 

in  th e  downswing, th e  c l u b s h a f t  sh o u ld  be h o r i z o n t a l  to  the  

g ro u n d .

2 . The t a r g e t  knee  l e a d s  th e  downswing movement. T his 

c au se s  th e  knees  and h ip s  to  s h i f t  l a t e r a l l y  tow ard  th e  

t a r g e t .  T h is  movement i s  c a l l e d  a l a t e r a l  s t a r t ,  s l i d e ,  o r  

s h i f t .

3. The w e ig h t  i s  g r a d u a l ly  b e in g  t r a n s f e r r e d  to  th e  

t a r g e t  l e g .

4. The t r a i l  l e g  and knee a re  s t a r t i n g  to  p ro v id e  some 

fo rc e  a t  t h i s  p o i n t .

5 . The t r a i l  elbow i s  v e ry  c lo s e  to  th e  s id e  as  th e  

w r i s t s  rem a in  in  a cocked p o s i t i o n .

6 . The k n ees  a re  s t i l l  b e n t .

7. The h ead  i s  s t i l l  i n  th e  same p o s i t i o n  as  i t  was a t

the  s t a r t i n g  p o i n t .  I t  rem ains  b e h in d  the  b a l l .

8 . The s h o u ld e r s  a re  s t a r t i n g  to  unwind a t  t h i s

p o i n t .
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P o s i t i o n  # 6  (P6 ) : The H o r iz o n ta l  #2 P o s i t i o n  (Back View)

1. The t r a i l  elbow i s  ve ry  c lo s e  to  th e  t r a i l  h ip  a t

t h i s  p o i n t .

2. The t r a i l  arm i s  co m p le te ly  r e l a x e d  and b roken

down.

3. The c l u b s h a f t  i s  a p p ro ach in g  from i n s i d e  th e  t a r g e t  

l i n e  and below  th e  t r a i l  sh o u ld e r .

4. The w r i s t s  rem ain  in  a cocked p o s i t i o n .

5. The h ip s  a r e  s t a r t i n g  to  tu r n  to  th e  t a r g e t  s id e  as

th e  w e ig h t  i s  b e in g  t r a n s f e r r e d  to  th e  t a r g e t  l e g .
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Pos i t i o n  #7 ( P 7 ) ; The Im pact P o s i t i o n  (F ro n t  View)

1. At t h i s  p o i n t ,  b o th  th e  t a r g e t  arm and th e  

c lu b s h a f t  a r e  a g a in  l i n e d  up l i k e  th ey  were a t  th e  a d d re s s  

p o s i t i o n  ( p e r p e n d ic u la r  to  t h e  g r o u n d ) .

2. The head  i s  s t i l l  b e h in d  th e  b a l l .

3. The knees a r e  s t i l l  b e n t  and th e  w e ig h t  has  s h i f t e d

to  th e  t a r g e t  l e g .

4 . The t r a i l  elbow i s  r e l a x e d  and c lo s e  to  th e  s id e .

T his g iv e s  th e  im p re ss io n  t h a t  th e  t a r g e t  arm i s  in  c o n t r o l

o f  th e  sw ing.

5 . The t a r g e t  w r i s t  i s  s t r a i g h t  o r  s l i g h t l y  f l e x e d .

6 . The t r a i l  knee i s  s t a r t i n g  to  d r iv e  tow ards the  

b a l l  p o s i t i o n .

7. The t a r g e t  knee i s  s t i l l  b e n t  and bowing o u t  a t  th e  

t a r g e t .

8 . The t r a i l  s h o u ld e r  i s  moving under th e  c h in .

9. The t a r g e t  s h o u ld e r  i s  moving v e r t i c a l l y  upward.

The sh o u ld e r s  a r e  s t i l l  p a r a l l e l  to  th e  t a r g e t  a t  t h i s  

p o i n t .

10. The h ip s  a r e  s t a r t i n g  to  tu r n  to  th e  t a r g e t  s id e  

to  c l e a r  f o r  the  arm sw ing.

11. A lthough m ost o f  th e  w e ig h t  i s  o f f  th e  t r a i l  f o o t ,  

th e  t r a i l  h e e l  i s  o n ly  s l i g h t l y  o f f  th e  ground a t  t h i s  

p o i n t .
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P o s i t i o n  #7 ( P 7 ) ; The Im pact P o s i t i o n  (Back View)

1. The t r a i l  elbow i s  r e l a x e d  and c lo s e  to  th e  t r a i l  

s i d e .  The t r a i l  arm i s  i n  c l o s e r  to  th e  s id e  th a n  th e  

t a r g e t  arm.

2. The head  i s  i n  back  o f  t h e  b a l l  p o s i t i o n .

3. The kn ees  a re  b e n t  and th e  w e ig h t  i s  b e in g  t r a n s 

f e r r e d  to  th e  t a r g e t  l e g .

4. The s h o u ld e r s  a r e  s t i l l  sq u a re  to  th e  t a r g e t  l i n e .

5. The h ip s  have opened up s l i g h t l y  to  c l e a r  th e  way

f o r  th e  arm sw ing.

6 . The t a r g e t  s h o u ld e r  i s  w ork ing  upward as  the  t r a i l  

s h o u ld e r  i s  w ork ing  downward.
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P o s i t i o n  #8 ( P 8 ) : The H o r iz o n ta l  #3 P o s i t i o n  (F ro n t  View)

1. A f t e r  im p ac t,  th e  c lub  moves i n to  th e  h o r i z o n t a l  

p o s i t i o n  f o r  th e  t h i r d  t im e .  Both th e  arms and th e  c lu b  a re  

h o r i z o n t a l  to  th e  ground a t  t h i s  p o i n t .

2 .  Both arms a re  s t r a i g h t e n i n g .  The t r a i l  arm a p p e a rs  

to  be a l i t t l e  s t r a i g h t e r  th a n  th e  t a r g e t  arm.

3. The head  i s  s t i l l  back  b e h in d  th e  b a l l  p o s i t i o n  b u t  

i s  s t a r t i n g  to  r o t a t e  to  a l lo w  f o r  a f u l l  h ig h  f i n i s h .

4 . The w e ig h t  h a s  b een  t r a n s f e r r e d  to  th e  t a r g e t  l e g .  

Most o f  t h i s  w e ig h t  i s  b e in g  su p p o r te d  by th e  o u t s id e  o f  th e  

t a r g e t  f o o t .

5 .  The t r a i l  h e e l  i s  s t a r t i n g  to  come o f f  th e  ground .

6 . The t r a i l  knee i s  d r iv in g  a t  th e  t a r g e t .

7. The knees a re  rem a in in g  b e n t .

8 . The h ip s  a re  c o n t in u in g  to  tu r n  o u t  o f  th e  way.

9 . The t r a i l  arm and hand a re  r o t a t i n g  and c lim b in g  

over  and on top  o f  th e  t a r g e t  hand and arm. The arms and 

hands app ea r  to  have c r o s s e d  o v e r  u n t i l  th e  t a r g e t  palm  i s  

f a c in g  upward and th e  t r a i l  palm i s  f a c in g  downward.
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P o s i t i o n  # 8  (P8 ) : The H o r iz o n ta l  #3 P o s i t i o n  (Back View)

1. Both arms a r e  s t r a i g h t e n i n g  and e x te n d in g  a t  th e

The t r a i l  hand h as  p r o n a te d  o v e r  th e  t a r g e t  hand .

3. The w e ig h t i s  p re d o m in a n t ly  on th e  t a r g e t  l e g .

The head  i s  s t i l l  b ack  b e h in d  th e  b a l l .

5 . The h ip s  a r e  t u r n in g  o u t  o f  th e  way.

1 .

t a r g e t .

Both

2 . The

3. The ’

4. The i

5. The ]

6 . The 1
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P o s i t i o n  #9 ( P 9 ) : The V e r t i c a l  #3 P o s i t i o n  (F ro n t  View)

1. The c lu b s h a f t  i s  p e r p e n d ic u la r  o r  v e r t i c a l  to  th e  

ground f o r  the  t h i r d  t im e . At t h i s  p o i n t ,  th e  t r a i l  arm i s  

j u s t  a l i t t l e  p a s t  th e  h o r i z o n t a l  p o s i t i o n .

2. The w r i s t s  and hands a re  s t a r t i n g  to  r e l e a s e  

upward to  p re p a re  f o r  th e  f o l lo w - th r o u g h . As t h i s  o c c u r s ,  

th e  c lu b  c o n t in u e s  to  work upward.

3. The head  i s  s t a r t i n g  to  come up and s t a r t i n g  to  

r o t a t e  to  th e  t a r g e t .

4 . The body i s  s t a r t i n g  to  r e l e a s e  and fa c e  the  

t a r g e t .

5 . Almost a l l  the  w e ig h t  i s  o f f  th e  t r a i l  f o o t  a s  t h i s  

f o o t  i s  b e in g  p u l l e d  o f f  th e  ground and up on i t s  to e .

6 . The t r a i l  knee i s  p o i n t i n g  a t  th e  t a r g e t .

7. The h ip s  have n e a r l y  c l e a r e d  to  th e  t a r g e t  s id e  

c o m p le te ly .
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2 8 3

P o s i t i o n  #9 ( P 9 ) : The V e r t i c a l  #3 P o s i t i o n  (Back View)

1. The arms and c lu b  a re  e x te n d in g  ou tw ard  and upward 

tow ard  th e  t a r g e t .

2. The arms a re  b e in g  swung a t  th e  t a r g e t .

3 . The h ip s  have n e a r l y  c l e a r e d  c o m p le te ly .

4 . The head  i s  s t a r t i n g  to  come up .

5 . The w e ig h t  i s  on th e  o u t s i d e  o f  th e  t a r g e t  f o o t .

6 . The knees  a re  s t i l l  b e n t .
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2 8 5

P o s i t i o n  #10 (P lO ) : The F i n i s h  (F ro n t  View)

1. The hands a re  h ig h  and b eh in d  th e  head .

2 . The elbows a re  r e l a x e d .  The t a r g e t  elbow i s  b e n t  

and f a c in g  down to  th e  ground.

3. The body i s  f a c in g  the  t a r g e t  w i th  a s l i g h t  a rc h  in  

th e  low er b ack .

4. The head i s  up and lo o k in g  down th e  t a r g e t  l i n e .

5 . The h ip s  have r o t a t e d  co m p le te ly  a round  u n t i l  th e  

stomach i s  f a c in g  th e  t a r g e t .

6 . The w e ig h t i s  p red o m in an tly  on th e  o u t s id e  o f  th e  

t a r g e t  l e g .

7. The t r a i l  knee i s  b e n t  and i s  p o in t in g  a t  th e  

t a r g e t .

8 . The g o l f e r  h a s  s h i f t e d  h i s  w e ig h t  to  th e  t a r g e t  le g  

u n t i l  th e  t r a i l  h e e l  has been  p u l l e d  c o m p le te ly  o f f  the  

ground and th e  g o l f e r  i s  r e s t i n g  o n ly  on th e  t r a i l  t o e .

9 . The g o l f e r  i s  in  a  b a la n c e d  p o s i t i o n  b e cau se  th e  

head  has now been a llow ed  to  move toward th e  t a r g e t .
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2 8 7

P o s i t i o n  #10 (P lO ) : The F in i s h  (Back View)

1. The hands a re  h ig h  b e h in d  th e  h ead .

2. The elbows a r e  r e l a x e d  w i th  th e  t a r g e t  elbow 

p o i n t i n g  down tow ard th e  g ro u n d .

3. The stom ach, c h e s t ,  h ead , and t r a i l  knee a re  a l l  

f a c in g  th e  t a r g e t .

4 . The m a jo r i t y  o f  th e  w e ig h t  i s  b e in g  su p p o r te d  by 

th e  o u t s id e  o f  th e  t a r g e t  l e g .

5 . The t r a i l  h e e l  h a s  been  l i f t e d  c o m p le te ly  o f f  th e  

ground and th e  w e ig h t  i s  b e in g  b a la n c e d  by th e  t r a i l  to e  

w hich i s  in  th e  v e r t i c a l  p o s i t i o n .

6 . The h ip s  have r o t a t e d  c o m p le te ly  u n t i l  th ey  a re  

f a c in g  th e  t a r g e t .
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APPENDIX E 

LIST OF GOLF DRILLS
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G olf D r i l l s

1. G olf G rip  D r i l l

2. P .P .A .S .S .  D r i l l

3. G enera l Motion D r i l l

4 . T a rg e t  S ide  C o i l in g  D r i l l

5 . T urn ing  D r i l l  w i th  Towel

6 . T u rn in g  D r i l l  w i th  c lu b  hooked b e h in d  th e  s h o u ld e r s

7. One P ie c e  Backswing and E x te n s io n  D r i l l

8 . P o s i t i o n  a t  the  Top D r i l l

9 . Footwork and Knee A c tio n  D r i l l

10. C en te r  D r i l l

11. P r e - s e t  T urn ing  D r i l l

12. T a rg e t  W r i s t / T r a i l  Hand D r i l l

13. T a rg e t  Arm Swoosh D r i l l

14. F e e t  T o g e th e r  D r i l l

15. Cross Legs D r i l l

16. T r a i l  F o o t /T a r g e t  Toe D r i l l

17. T a rg e t  F o o t / T r a i l  Toe D r i l l

18. T a rg e t  Arm D r i l l

19. T r a i l  Arm D r i l l

20. Double O verlap  D r i l l

21. F e e t  T ogether/W eig h t S h i f t  D r i l l

22. Knee Swing D r i l l

23. T r a i l  Arm Swoosh D r i l l
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24. L ever  D r i l l

25. P o s t  Im pact E x te n s io n  D r i l l

26. S p l i t  Grip R e le a se  D r i l l

27. C ross Handed D r i l l

28. I n s id e  P a th  D r i l l

29. Angle and R e le a se  D r i l l

30. F u l l  Swing F i n i s h  D r i l l
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G olf D r i l l s

The g o l f  d r i l l s  d e s c r ib e d  in  t h i s  s e c t i o n  a re  th o se  

u sed  by  th e  i n s t r u c t o r  when t e a c h in g  th e  e x p e r im e n ta l  g roup. 

T h is  g o l f  d r i l l  p rogram  i s  d e s ig n e d  so t h a t  a n o th e r  

i n s t r u c t o r  co u ld  ta k e  th e  in fo rm a t io n  i n  t h i s  t e x t  and te a c h  

a g o l f  c l a s s  u s in g  th e  k i n e s t h e t i c  method. For t h i s  r e a s o n ,  

each  d r i l l  i s  b roken  down i n t o  s i x  a r e a s :  ( 1 ) th e  pu rpose

o f  th e  d r i l l  i s  in c lu d e d ;  ( 2 ) th e  p r i n c i p l e  o r  fundam en ta ls  

b e in g  t a u g h t  a re  d e s c r ib e d ;  (3) th e  te c h n iq u e  o f  p e rfo rm in g  

th e  d r i l l  i s  in c lu d e d ;  (4) th e  number o f  r e p e t i t i o n s  o r  tim e 

l i m i t  f o r  each  d r i l l  i s  in c lu d e d ;  (5) t e r m in a l  knowledge o f  

pe rfo rm ance  feed back  i n d i c a t i n g  th e  q u a l i t y  o f  the  s t u d e n t ' s  

l a s t  swing i s  u sed ; and (5) k i n e s t h e t i c  cues a re  u sed  to  

h e lp  th e  s tu d e n ts  o b ta in  a f e e l i n g  f o r  th e  movement p a t t e r n .

D e f in i t io n s  o f  Terms Used in  T h is  
T eaching  ManuaT

T a rg e t  s i d e - - t h a t  p a r t  o f  th e  body c l o s e s t  to  th e  

t a r g e t  when sw ing ing  a g o l f  c lu b .

T r a i l  s i d e — t h a t  p a r t  o f  th e  body f u r t h e s t  away from 

th e  t a r g e t  when sw inging  a g o l f  c lu b .

Knowledge o f  perfo rm ance  feed b ack  in f o r m a t io n - - v e r b a l  

feedb ack  g iv en  by th e  i n s t r u c t o r  i n d i c a t i n g  th e  c o r r e c t n e s s  

o f  t h e  s t u d e n t ' s  sw ing.
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K i n e s t h e t i c  c u e s—v e r b a l  cues by th e  i n s t r u c t o r  which 

encourage  th e  s t u d e n t  to  t r y  to  " f e e l "  th e  body p a r t s  t h a t  

a re  moving when sw ing ing  th e  g o l f  c l u b .

D r i l l  #1; The G olf Grip D r i l l

The g r ip  c o n t r o l s  th e  c lu b f a c e .  T h e re fo re ,  b e fo r e  a 

s tu d e n t  can p e r fo rm  any o f  th e  swing d r i l l s ,  a  c o r r e c t  g r ip  

must be  l e a r n e d .  I f  t h e  s tu d e n t  does n o t  have a c o r r e c t  

g r ip ,  body movement w i l l  be a f f e c t e d  by th e  way th e  c lu b  i s  

h e ld .  I f  th e  s tu d e n t  i s  a llo w ed  to  swing w i th  a poor g r ip ,  

th e  m otion  deve loped  w i l l  a l s o  be p o o r .  I t  i s  su g g e s te d  

t h a t  a l l  s tu d e n t s  l e a m  w i th  a p re - fo rm ed  rem inder  g r i p .

T h is  g r ip  a u to m a t i c a l l y  g u id es  th e  hands on th e  c lub  

p r o p e r ly .

Some c h e c k p o in ts  f o r  th e  g r ip  ( f o r  a r ig h t -h a n d e d  

g o l f e r )  a re :

1. Both palms f a c e  one a n o th e r  when th e y  a re  p u t  on 

th e  c l u b .

2. The back  o f  th e  t a r g e t  s id e  hand sh o u ld  be l i n e d  up 

w ith  th e  c lu b f a c e .

3. The l e f t  thumb sh o u ld  be d i r e c t l y  on top o f  th e  

s h a f t  o r  s l i g h t l y  to  th e  r i g h t  o f  i t .

4 .  The l e f t  hand g r ip  i s  a  com bina tion  f in g e r -p a lm  

g r ip .  The c lu b  ru n s  d ia g o n a l ly  a c ro s s  th e  t h i r d  d i g i t s  o f  

th e  f i n g e r s  and u n d e rn e a th  th e  meaty pad  o f  th e  l e f t  hand.
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5 . The s tu d e n t  sh o u ld  app ly  l i g h t  g r ip  p r e s s u r e  to  th e  

c lu b  w i th  th e  l a s t  t h r e e  f i n g e r s  o f  th e  l e f t  hand .

6 . The "V" formed betw een th e  l e f t  f o r e f i n g e r  and l e f t

thumb sh o u ld  p o i n t  to  t h e  r i g h t  ey e .

7. The r i g h t  hand g r ip  i s  p r i m a r i l y  in  th e  f i n g e r s .

8 . The l i f e l i n e  o f  th e  r i g h t  hand shou ld  f i t  sn u g ly

on th e  l e f t  thumb.

9 . The g r ip  p r e s s u r e  i s  v e ry  l i g h t  w i th  th e  r i g h t

hand.

10. The thumb o f  th e  r i g h t  hand r e s t s  on th e  l e f c  s i d e  

o f  th e  s h a f t  so t h a t  th e  "V" formed betw een th e  r i g h t  f o r e 

f i n g e r  and thumb p o i n t s  to  th e  c h in .

11. The r i g h t  hand g r ip  i s  p r i m a r i l y  in  th e  f i n g e r  

t i p s  and n o t  th e  palm.

12. The l i t t l e  f i n g e r  o f  th e  r i g h t  hand sh o u ld  o v e r la p  

th e  k n u c k le s  o f  th e  l e f t  hand so t h a t  th e  s tu d e n t  o n ly  h as  

th r e e  f i n g e r s  o f  th e  r i g h t  hand on th e  c l u b .

13. The g r ip  sh o u ld  f e e l  v e ry  u n i f i e d  and c lo s e  

t o g e t h e r .  In  o r d e r  t o  do t h i s ,  t h e  s tu d e n ts  sh o u ld  make 

su re  th ey  h o ld  on to  th e  c lu b  w i th  th e  l e f t  hand a t  th e  top  

o f  th e  sw ing. They sh o u ld  a l s o  make su re  t h a t  th e  l i f e l i n e  

o f  th e  r i g h t  hand s t a y s  sn u g ly  on th e  l e f t  thumb a t  th e  top  

o f  th e  sw ing.
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D r i l l  #2: The P .P .A .S .S .  D r i l l

P .P .A .S .S .  r e p r e s e n t s  p o s i t i o n ,  p o s t u r e ,  a l ig n m e n t ,  

s t a n c e ,  and s e t - u p .  B efo re  do ing  any swing d r i l l s ,  i t  i s  

im p o r ta n t  to  g e t  t h e  body i n  th e  p ro p e r  p o s i t i o n  to  swing 

th e  c lu b .  Swing e f f i c i e n c y  and c o r r e c t  sw ing ing  m otion  

a re  dependent upon th e  c o r r e c t  body p o s i t i o n i n g  a t  th e  

b e g in n in g  o f  th e  sw ing ( a d d r e s s ) . S ince  a l l  m otion  i n  th e  

g o l f  swing ta k e s  p l a c e  from a s t a t i c  p o s i t i o n ,  t h i s  m otion  

w i l l  be a f f e c t e d  by th e  p o s i t i o n  c r e a t e d  a t  th e  s t a r t i n g  

p o i n t .  T h is s t a r t i n g  p o i n t  i s  c a l l e d  th e  a t h l e t i c  p o s i t i o n  

in  th e  t e x t .  A l l  sw ing d r i l l s  sh o u ld  be p e rfo rm ed  from th e  

a t h l e t i c  p o s i t i o n .

Some o f  th e  more im p o r ta n t  p o i n t s  in  th e  a t h l e t i c  

p o s i t i o n  a r e :

1. The f e e t  sh o u ld  be a p p ro x im a te ly  s h o u ld e r  w id th  

a p a r t .  I f  th e  s t a n c e  i s  too  w ide , body m otion  i s  

r e s t r i c t e d .  I f  th e  f e e t  a r e  too  c lo s e  t o g e t h e r ,  b a la n c e  i s  

a f f e c t e d .

2 . The w e ig h t  sh o u ld  be e v e n ly  d i s t r i b u t e d  and 

s l i g h t l y  f a v o r in g  t h e  h e e l s .

3. Knees sh o u ld  be o n ly  s l i g h t l y  f l e x e d  and s t a y  

f l e x e d  th ro u g h o u t  th e  sw ing.

4 . The p o s t u r e .  The back sh o u ld  be s t r a i g h t  a s  th e  

s tu d e n t  t i l t s  fo rw ard  from th e  h i p s .  The s tu d e n t  sh o u ld  

f e e l  l i k e  h i s  head  i s  coming fo rw ard  and h i s  b u t to c k s  a re  

p r o t r u d in g .  The s t u d e n t  sh ou ld  be c o n s t a n t ly  rem inded  to

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



2 9 7

s t a y  i n  t h i s  p o s tu r e  o r  a t h l e t i c  p o s i t i o n  th ro u g h o u t  the  

e n t i r e  sw in g in g  p r o c e s s .  I t  i s  a  common e r r o r  f o r  th e  

s tu d e n t  to  come o u t  o f  h i s  p o s tu r e  w h i le  making th e  sw ing.

5 . The r i g h t  arm o r  t r a i l  arm sh o u ld  be a l i t t l e  

c l o s e r  to  th e  body th an  th e  l e f t  ( t a r g e t )  arm.

6 . The s h o u ld e r s  sh o u ld  be sq u a re  ( p a r a l l e l )  to  th e  

t a r g e t  l i n e  w i th  th e  t a r g e t  s h o u ld e r  ( l e f t )  t i l t e d  s l i g h t l y  

h ig h e r  th a n  th e  t r a i l  s h o u ld e r .

7. The head  sh o u ld  be p o s i t i o n e d  b e h in d  th e  b a l l  a t  

the  a d d r e s s .

8 . The s tu d e n t  sh o u ld  alw ays a d d re s s  an im ag in ary  b a l l  

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

D r i l l  #3: G enera l M otion D r i l l

P u rp o ses  :

T h is  d r i l l  enco u rag es  th e  g o l f e r  to  e s t a b l i s h  maximum 

body m otion  and body r o t a t i o n .  I t  f o r c e s  th e  g o l f e r  to  t u r n  

h i s  u p p e r  body b e h in d  th e  b a l l  on th e  backsw ing . Because 

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

g o l f e r  w i l l  e l i m in a t e  arm and  s h o u ld e r  t e n s io n  and e s t a b l i s h  

freedom  o f  m o tion .

P r i n c i p l e s  T a u g h t :

1. S h o u ld e r  Turn

2. Hip Turn

3. Footwork

4 .  Knee A c tio n
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5 . High Swing P lane

6 . Arm Freedom

7. G enera l Motion

P o s i t i o n :

W ithou t th e  c lu b ,  assume th e  a d d re s s  p o s i t i o n .

S im u la te  th e  g o l f  swing by sw ing ing  y ou r  hands h ig h  over 

y o u r  t r a i l  sh o u ld e r  on your backsw ing  and h ig h  over  your 

t a r g e t  s h o u ld e r  a t  t h e  f i n i s h .  Emphasize body m otion , body 

t u r n ,  h ig h  hands and good fo o tw o rk . From th e  s t a r t i n g  

p o s i t i o n ,  th e  swing sh o u ld  be c o n t in u o u s .  There sh o u ld  be 

no s to p p in g  a f t e r  each  sw ing. C ontinuous m otion .

R e p e t i t io n s /T im e  :

C lass  1: f i v e  r e p e t i t i o n s

C lass  2: t e n  r e p e t i t i o n s  ( l a s t  fo u r  w i th  eyes
c lo s e d )

C la s se s  3-20: c o n tin u o u s  sw ing ing  f o r  one m inute  ( l a s t
30 seconds w i th  ey es  c lo sed )

K i n e s t h e t i c  Cues :

-Can you f e e l  th e  t a r g e t  h e e l  r a i s e  on th e  backsw ing 

and t r a i l  h e e l  r i s e  on th e  f i n i s h ?

-Can you f e e l  t a r g e t  knee move on th e  r e a r  on th e  b a ck 

swing and the  t r a i l  knee move tow ard  th e  t a r g e t  on the

f i n i s h ?

-Can you f e e l  th e  hands and arms swing o v e r  th e  t r a i l  

sh o u ld e r  on th e  backsw ing and o ve r  th e  t a r g e t  sh o u ld e r  a t  

th e  f i n i s h ?

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



2 9 9

-Can you f e e l  th e  back fa c e  tow ard  th e  t a r g e t  on th e  

backsw ing and th e  stomach fa c e  tow ard th e  t a r g e t  a t  th e  

f i n i s h ?

-Can you f e e l  t h e  h ip s  r o t a t e  to  th e  t r a i l  s id e  on th e  

backswing and to  th e  t a r g e t  s i d e  on th e  fo rw ard  swing?

-Can you f e e l  th e  w e ig h t  s h i f t  to  the  t r a i l  l e g  on th e  

backsw ing th en  s h i f t  to  th e  t a r g e t  l e g  on th e  fo rw ard  swing?

-Can you f e e l  your arms swing back  and f o r t h  as your 

sh o u ld e rs  tu rn ?

-Can you f e e l  your arms e x te n d  o r  s t r a i g h t e n  o u t  a f t e r  

th e  im pact a re a?

F eedback :

C o n t in u a l ly  sup p ly  te rm in a l  feedback  as to  th e  q u a l i t y  

o f  th e  s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm a n c e ) .

D r i l l  #4: T a rg e t  S ide  C o i l in g  D r i l l

Purposes :

To le n g th e n  the  swing a rc  by s t r e t c h i n g  th e  t a r g e t  

s id e  m usc les .  T his d r i l l  g iv e s  th e  s tu d e n t  th e  f e e l i n g  o f  

e s t a b l i s h i n g  a  t i g h t  c o i l  in  th e  t a r g e t  s id e  m u sc le s .

P r i n c i p l e s  T a u g h t :

1. T ig h t  sh o u ld e r  c o i l

2 . Swing Radius

3. Arc Length
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P o s i t i o n ;

W ithout a c lu b ,  assume th e  a d d re s s  p o s i t i o n .  E xtend  

your arms and hook th e  b ack  o f  your t r a i l  hand u n d e rn e a th  

and in  f r o n t  o f  your t a r g e t  hand. As you swing your arms 

away from th e  t a r g e t ,  r e s i s t  w i th  th e  back  o f  th e  t a r g e t  

hand u n t i l  you r e a c h  th e  top  o f  th e  sw ing. Hold f o r  a coun t 

o f  two. Swing down and th ro u g h  to  th e  t a r g e t ,  f i n i s h i n g  

w i th  b o th  arms e x te n d e d  as  h ig h  as  p o s s i b l e .  Go back  to  

a d d re s s  p o s i t i o n  and s t a r t  o v e r .

R e p e t i t io n s /T im e  :

C lass  1: f i v e  r e p e t i t i o n s

C lass  2: t e n  r e p e t i t i o n s  ( l a s t  fo u r  w i th  eyes
c lo s e d )

C la s se s  3-20: one m inute  ( l a s t  30 seconds w i th  eyes
c lo s e d )

K i n e s t h e t i c  C ues:

-Are you f e e l i n g  th o se  t a r g e t  s id e  m usc les  s t r e t c h  and

c o i l ?

-Are you f e e l i n g  th e  t a r g e t  arm s t a y in g  s t r a i g h t  on th e  

backswing?

-Can you f e e l  th e  sh o u ld e r s  tu rn ?

-Can you f e e l  th e  t r a i l  s id e  work under on th e  

downswing?

-Can you f e e l  your arms e x te n d  to  your t a r g e t ?

-Do you f e e l  a  t i g h t  c o i l i n g  s e n s a t io n  a t  th e  top  o f  

th e  swing?
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F ee d b ac k :

C o n t in u a l ly  su p p ly  t e r m in a l  fee d b ac k  a s  to  th e  q u a l i t y  

o f  th e  s t u d e n t ' s  l a s t  swing (knowledge o f  p e r fo rm a n c e ) .

D r i l l  #5 : T u rn in g  D r i l l  w i th  Towel

Purpose  :

T h is  d r i l l  t r a i n s  th e  g o l f e r  to  l e a d  w i th  th e  t a r g e t  

arm w i th  th e  c o r r e c t  t r a i l  s i d e  c o i l  and t u r n .

P r i n c i p l e s  T a u g h t :

1. S h o u ld e r  Turn and C o i l

2. T a r g e t  S ide  Lead on Downswing

3. C o r r e c t  Swingplane

4. C o r r e c t  T r a i l  Elbow P o s i t i o n  a t  th e  Top o f  th e  
Swing

P o s i t i o n  :

T ie  a  k n o t  i n  th e  end o f  a l a r g e  b a th  to w e l .  Assume 

th e  a d d re s s  p o s i t i o n .  Grasp th e  end o f  th e  tow el w i th  th e  

hands t e n  in c h e s  a p a r t .  The t a r g e t  hand sh o u ld  fa c e  down 

w i th  th e  palm f a c in g  th e  f l o o r  and th e  t r a i l  hand sh o u ld  be 

p o s i t i o n e d  w i th  the  palm  f a c i n g  up to  th e  sk y . E x tend  th e  

t a r g e t  arm in  f r o n t  o f  you and tu ck  th e  t r a i l  arm and elbow 

to  y ou r  s i d e .  Swing th e  arms and s h o u ld e r s  away from th e  

t a r g e t ,  k e e p in g  th e  tow el t a u t .  Hold t h i s  p o s i t i o n  a t  th e  

top  o f  th e  backsw ing  f o r  a coun t o f  two. As th e  downswing 

b e g in s ,  r e l e a s e  th e  t r a i l  hand . C on tinue  fo rw ard  w i th  th e

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



3 0 2

t a r g e t  arm and f e e l  y o u r s e l f  f l i n g i n g  th e  tow el f o r c e f u l l y  

o u t  tow ard  th e  t a r g e t  to  a  h ig h  f i n i s h .  Go back  to  th e  

a d d re s s  p o s i t i o n  and r e p e a t .

R e p e t i t io n s /T im e  :

C lass  1: f i v e  r e p e t i t i o n s

C la s s  2: t e n  r e p e t i t i o n s  ( l a s t  f o u r  w i th  eyes
c lo se d )

C la s se s  3 -20: one m inu te  ( l a s t  30 seconds w i th  eyes
c lo s e d )

K i n e s t h e t i c  Cues :

-Can you f e e l  th e  s t r e t c h i n g  in  your t a r g e t  s id e  

sh o u ld e r?

-Can you f e e l  th e  tu r n  i n  y ou r  sh o u ld e rs?

-Are you k e ep in g  th e  t a r g e t  arm ex tended?

-Are you k e e p in g  your t r a i l  arm fo ld e d  in?

-Do you f e e l  l i k e  you a r e  sw in g in g  your l e f t  arm down 

th e  t a r g e t  l i n e ?

F eed back :

C o n t in u a l ly  supp ly  t e rm in a l  feedback  as to  th e  q u a l i t y  

o f  th e  s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm a n c e ) .

D r i l l  #6 : T urn ing  D r i l l  w i th  th e  Club
Hooked Behind th e  S hou lde rs

P u rposes  :

To t r a i n  t h e  body to  t u r n  b e h in d  th e  b a l l  w i th  th e  

s h o u ld e rs  on th e  backsw ing . To t r a i n  th e  sh o u ld e r s  to  tu r n
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on a  h o r i z o n t a l  p la n e .  To te a c h  footw ork  and knee a c t io n  

as i t  i s  c o o rd in a te d  w i th  th e  sh o u ld e r  tu r n  i n t o  one 

r h y th m ic a l  sequence . To t r a i n  th e  g o l f e r  to  tu r n  th e  body 

w i th o u t  sw inging  th e  arms.

P r i n c i p l e s  T a u g h t :

1. S hou lder and Hip Turn (body r o t a t i o n )

2. Footwork

3. Knee A c tio n

4 . S teady  C en te r

P o s i t i o n :

Assume th e  a d d re s s  p o s i t i o n .  P u t th e  c lub  a c ro s s  your 

back  in  th e  c rook  o f  your e lb o w s , o r  p u t  th e  c lu b  on your 

s h o u ld e r s .  Bend fo rw ard  from th e  w a i s t .  Make a f u l l  

sh o u ld e r  and h ip  r o t a t i o n  away from th e  t a r g e t .  Be su re  to  

t r a n s f e r  th e  w e ig h t  to  a s l i g h t l y  f l e x e d  t r a i l  l e g .  On th e  

backsw ing th e  t a r g e t  s id e  h e e l  shou ld  come s l i g h t l y  o f f  th e  

ground to  a llo w  th e  w e ig h t  to  t r a n s f e r  to  th e  t r a i l  l e g .

The s tu d e n t  sh o u ld  f e e l  th e  tu r n in g  o f  th e  sh o u ld e rs  b eh in d  

th e  b a l l  so t h a t  th e  b u t t  end o f  th e  c lu b  i s  p o i n t i n g  to  an 

im ag inary  sp o t  o u t s id e  and b e h in d  th e  im ag inary  b a l l  

p o s i t i o n .  This g iv e s  th e  s tu d e n t  th e  f e e l i n g  t h a t  the  

sh o u ld e rs  a re  tu r n in g  h o r i z o n t a l l y  on th e  backsw ing . The 

s tu d e n t  sh ou ld  a l s o  f e e l  t h a t  th e  t a r g e t  knee i s  moving 

b e h in d  th e  b a l l  on the  backsw ing as  th e  t a r g e t  h e e l  r i s e s  

o f f  th e  ground. While doing t h i s ,  th e  g o l f e r ' s  t r a i l  knee
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sh o u ld  be d r i v in g  toward th e  t a r g e t  on th e  fo rw ard  swing as 

th e  t r a i l  h e e l  i s  r i s i n g  o f f  th e  g round . As t h i s  body 

r o t a t i o n  i s  o c c u r r in g ,  th e  knees sh o u ld  s t a y  f l e x e d .

F i n a l l y ,  th e  head  shou ld  be k e p t  in  th e  same s p o t  as  th e  

body r o t a t e s  a round  th e  head .

Go back  to  th e  a d d re s s  p o s i t i o n  and r e p e a t .

R e p e t i t io n s /T im e  ;

C la s s  1: f i v e  r e p e t i t i o n s

C la s s  2: t e n  r e p e t i t i o n s  ( l a s t  f o u r  w i th  eyes
c lo se d )

C la s se s  3 -20 : one m inute  ( l a s t  30 seconds w i th  eyes
c lo se d )

K i n e s t h e t i c  C u es :

-Can you f e e l  th e  body r o t a t i n g  b e h in d  an im ag inary  

b a l l  p o s i t i o n  on th e  backswing?

-As you r o t a t e  th e  body, i s  th e  head  s t a y in g  c e n te re d ?  

-Are th e  sh o u ld e rs  tu r n in g  h o r i z o n t a l l y  on th e  

backsw ing?

-Can you f e e l  th e  footw ork  and knee a c t io n  th ro u g h  th e  

swing?

-Can you f e e l  th e  t r a i l  l e g  rem a in in g  f l e x e d  and a c t in g  

as a b ra c e  on the  backswing?

Feedback :

C o n t in u a l ly  supp ly  te rm in a l  feedback  as to  th e  q u a l i t y  

o f  th e  s t u d e n t ' s  l a s t  swing (knowledge o f  p e r fo rm a n c e ) .
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D r i l l  #7 : One P ie ce  Backswing and 
E x te n s io n  D r i l l

P u rposes  ;

To t r a i n  th e  s tu d e n t  to  c r e a t e  a sw ing in g  m otion  away 

from th e  b a l l .  To te a c h  th e  s tu d e n t  to  develop  a one 

p ie c e  backsw ing and a wide a r c  a f t e r  im p a c t .  To t r a i n  th e  

s tu d e n t  n o t  to  p ic k  th e  c lub  up w i th  th e  hands and w r i s t s .

P r i n c i p l e s  T a u g h t :

1. Arc Width

2 . Arm Swing

3. S h o u lde r  Turn

4. One P ie c e  Backswing

5 . C lub face  P o s i t i o n i n g  on Backswing

P o s i t i o n ;

Assume th e  a d d re s s  p o s i t i o n .  Swing th e  c lu b  back  u n t i l  

i t  i s  p a r a l l e l  to  th e  g ro u n d . The two arms and th e  c lu b -  

s h a f t  sho u ld  form th e  l e t t e r  "Y" a t  t h i s  p o i n t .  The c lu b 

fa c e  sh o u ld  be  p o i n t i n g  o u t  a t  th e  im ag in a ry  b a l l  a t  t h i s  

p o i n t  as th e  to e  o f  t h e  c lu b  i s  p o i n t i n g  up to  th e  sky . The 

w r i s t s  and hands have b een  i s o l a t e d  and have done v e ry  

l i t t l e .  Most o f  th e  movement o f  th e  c lub  h as  b een  caused  by 

th e  arms sw ing ing  and s h o u ld e r s  t u r n in g .

On th e  downswing, s im ply  l e t  th e  arms swing a t  th e  

t a r g e t .  A f t e r  th e  im pact a r e a  i s  re a c h e d ,  th e  g o l f e r  

sh o u ld  f e e l  t h a t  th e  fo rearm s a re  r o t a t i n g ,  c a u s in g  th e
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c lu b f a c e  to  t u r n  o v e r .  When the  c lu b  re a c h e s  th e  p a r a l l e l  

p o s i t i o n  a f t e r  im p ac t ,  th e  "Y" p o s i t i o n  w i th  th e  arms and 

c l u b s h a f t  sh o u ld  be r e e s t a b l i s h e d .  At th e  f i n i s h ,  o r  

h o r i z o n t a l  p o s i t i o n ,  t h e  arms a re  b o th  s t r a i g h t  as  th e  c lu b 

fa c e  has  r o t a t e d  u n t i l  i t  i s  p o i n t i n g  to  th e  ground.

Go back  to  th e  a d d re s s  p o s i t i o n  and r e p e a t .

R e p e t i t io n s /T im e  :

C la s s  1; f i v e  r e p e t i t i o n s

C la s s  2: t e n  r e p e t i t i o n s

C la s se s  3 -20 : t h i r t y  seconds (eyes  open)

Kine s th e  t i c  Cue s :

-Can you f e e l  you r  arms i n i t i a t i n g  th e  backswing?

-Can you f e e l  y o u r  t a r g e t  sh o u ld e r  t u r n in g  around?

-Do you r  hands f e e l  l i k e  th ey  a r e  in  a c a s t  a s  you 

go back? The hands and  w r i s t s  do n o t  b re a k .

-Can you f e e l  yo u r  "Y" s t a y in g  to g e th e r  ( th e  two arms 

and th e  c l u b s h a f t ) ?

-Can you f e e l  th e  c lub  sw eeping away on th e  backswing? 

-Can you f e e l  your arms e x te n d in g  back  and f o r th ?

-Can you f e e l  you r  arms e x te n d in g  fo rw ard  w h ile

k e e p in g  your "Y" to g e th e r ?

-Can you f e e l  you r  backsw ing sw ingpa th  come i n s i d e  your 

t a r g e t  l in e ?
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F eed back :

C o n t in u a l ly  su p p ly  feedback  as to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm a n c e ) .

D r i l l  #8 : P o s i t i o n  a t  th e  Top D r i l l

Purpose  :

To h e lp  th e  g o l f e r  " f e e l "  the  c o r r e c t  p o s i t i o n  a t  th e  

top  o f  th e  sw ing. T h is  a l lo w s  th e  g o l f e r  to  f e e l  a " t i g h t "  

c o i l  o f  th e  s h o u ld e r s  a t  th e  top  o f  th e  sw ing. The g o l f e r  

sh o u ld  " f e e l  an on l i n e  p o s i t i o n  and an in  p la n e  p o s i t i o n  a t  

th e  top  o f  t h e  sw ing.

P r i n c i p l e s  T a u g h t :

1. S h o u ld e r  C o i l

2 . Club P o s i t i o n i n g

3. L eng th  o f  Arc

4. Swingplane

P o s i t i o n  :

Assume th e  a d d re s s  p o s i t i o n .  Swing to  th e  top  o f  th e  

swing and s to p  f o r  f i v e  seconds; t r y  to  a c h ie v e  a t i g h t  c o i l  

w i th  th e  t a r g e t  s h o u ld e r  and arm. A lso , th e  s tu d e n t  shou ld  

f e e l  th e  " s e t t i n g "  o f  th e  c lu b  in  p o s i t i o n  a t  th e  top o f  th e  

sw ing. The arms sh o u ld  f e e l  l i k e  they a re  b e in g  p u l l e d  down 

to  th e  i n s i d e  and in  c lo s e  to  th e  body on th e  downswing.

The s tu d e n t  sh o u ld  c o n t in u e  to  swing to  th e  f i n i s h .

R e tu rn  to  th e  a d d re s s  p o s i t i o n  and r e p e a t .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



3 0 8

R e p e t i t io n s /T im e  :

C lass  1: t h r e e  r e p e t i t i o n s

C lass  2: f i v e  r e p e t i t i o n s

C la s se s  3-20: f i f t e e n  r e p e t i t i o n s  ( l a s t  seven  w i th  the
eyes c lo se d )

K i n e s t h e t i c  C ues:

Swing to  the  top o f  th e  swing and h o ld ;  co un t one - 

two - t h r e e  - fo u r  - f i v e .  Swing arms down to  th e  i n s i d e .  

-Can you f e e l  a  t i g h t  c o i l  w i th  your s h o u ld e r s  a t  t h e

top?

-Can you f e e l  a  s t r a i g h t  t a r g e t  arm a t  th e  top?

-Do you f e e l  your t r a i l  elbow p o in te d  down to  th e  

ground a t  th e  top?

-Can you f e e l  y our arms come in  c lo s e  to  th e  body on 

th e  downswing?

-Does i t  f e e l  l i k e  you a re  h o ld in g  a t r a y  o f  g l a s s e s  a t  

th e  top? I s  your t r a i l  hand u n d e rn e a th  th e  c lu b  a t  th e  top?

-Can you f e e l  your sh o u ld e r  c o i l  t i g h t e n  up; can you 

f e e l  th o se  t a r g e t  s id e  m uscles s t r e t c h ?

-Can you f e e l  a s t r a i g h t  o r  f l a t  t a r g e t  w r i s t  a t  th e

top?

-Does i t  f e e l  l i k e  you a re  s t i c k i n g  th e  c lu b  in  th e  a i r  

a t  th e  top  w i th  a minimum o f  w r i s t  b re a k ;  can you s e t  th e  

c lub  in  a s o l i d  p o s i t io n ?
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-Dos i t  f e e l  l i k e  you a re  o n ly  sw ing ing  t h r e e - q u a r t e r s  

o f  th e  way back? (T ry n o t  to  drop th e  c lu b  on to p i  S t i c k  

i t  i n  th e  a i r l )

-Does i t  f e e l  " s o l i d "  a t  th e  top?

-Have you tu r n e d  y ou r  s h o u ld e r s  b e h in d  th e  b a l l ?

-Do you f e e l  th e  p la n e  o f  th e  swing?

- I s  th e  c lu b s h a f t  above th e  r i g h t  sh o u ld e r?

-Do you f e e l  l i k e  a s p r in g  o r  a  c o i l ?

- I s  your back  f a c in g  th e  t a r g e t  a t  th e  top?

- I s  your c lu b  on l i n e  a t  th e  top?

F eedback :

C o n t in u a l ly  su p p ly  feed back  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e r fo rm a n c e ) .

D r i l l  #9 : Footwork and Knee A c tio n  D r i l l

Purposes  :

To h e lp  th e  g o l f e r  e s t a b l i s h  dynamic b a la n c e  and maximum 

swing m otion e a r l y  i ii  th e  d evelopm en ta l p r o c e s s . To t r a i n  

th e  g o l f e r  abou t th e  im portance  o f  foo tw ork  and knee a c t i o n  

and how th e  swing i s  b u i l t  on th e s e  two fu n d am en ta ls .

P r i n c i p l e s  T a u g h t :

1. Footwork

2. Knee A c tio n

3. Dynamic B alance

4 . W eight S h i f t
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P o s i t io n  :

Assume th e  a d d re s s  p o s i t i o n .  From t h i s  p o s i t i o n  tak e  

f u l l  sw ings c o n c e n t r a t i n g  on foo tw ork  and knee a c t i o n .  On 

th e  backsw ing  th in k  o f  th e  t a r g e t  knee go ing  b e h in d  an 

im ag inary  b a l l .  As t h i s  o c c u r s ,  t h e  t a r g e t  h e e l  sh o u ld  

r a i s e  a b o u t  an in c h  o f f  th e  g round . The sm a ll  amount o f  

w e ig h t  t h a t  i s  s t i l l  on th e  t a r g e t  l e g  a t  t h i s  p o i n t  w i l l  be 

on th e  i n s t e p .

The knee  a c t i o n  and foo tw ork  w i l l  cause  the  w e ig h t  to  

s h i f t  o r  t r a n s f e r  to  th e  r e a r  o r  t r a i l  l e g .  As th e  arm 

swing r e a c h e s  th e  to p ,  th e  w e ig h t  o f  th e  body sh o u ld  be 

su p p o r te d  by th e  t r a i l  l e g .  N in e ty  p e r c e n t  o f  th e  w e ig h t  

sh o u ld  be on t h e  i n s i d e  o f  th e  t r a i l  l e g  and  h e e l .  The 

t r a i l  l e g  sh o u ld  be o n ly  s l i g h t l y  f l e x e d .  I t  sh o u ld  now be 

a c t i n g  a s  a b r a c e  f o r  th e  e n t i r e  backsw ing  tu r n in g  m o tio n .

The downswing s t a r t s  w i th  th e  t a r g e t  knee moving tow ard  

the  t a r g e t .  The fo rw ard  movement o f  th e  t a r g e t  knee i s  

im m ed ia te ly  fo l lo w e d  by th e  t r a i l  k n e e .  The t r a i l  knee 

sh o u ld  move p a s t  th e  im ag inary  b a l l  p o s i t i o n  on th e  down

sw ing. T h is  w i l l  p u l l  th e  t r a i l  h e e l  a l l  th e  way o f f  th e  

ground and w i l l  p u t  th e  t r a i l  f o o t  i n  a v e r t i c a l  p o s i t i o n .

At t h i s  p o i n t  ( th e  f i n i s h )  i n  th e  sw ing, th e  m a jo r i t y  o f  th e  

w e ig h t  sh o u ld  be r e s t i n g  on th e  o u t s i d e  o f  th e  t a r g e t  f o o t .  

As a re m in d e r ,  th e  s t u d e n t ' s  l e g s  sh o u ld  s t a y  b e n t  a l l  th e  

way th ro u g h  th e  e n t i r e  m otion .
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A f t e r  each  swing, go back  to  th e  a d d re s s  p o s i t i o n  and 

r e p e a t .

R e p e t i t io n s /T im e  :

C la s s  1: t h r e e  r e p e t i t i o n s

C la s s  2: f i v e  r e p e t i t i o n s

C la s s e s  3-20: one m inu te  ( l a s t  30 seconds w i th  eyes
c lo s e d )

K i n e s t h e t i c  C u es:

-Can you f e e l  th e  t a r g e t  knee move b e h in d  th e  im ag in a ry  

b a l l  on th e  backsw ing and th e  t r a i l  knee move in  f r o n t  o f  

th e  im ag inary  b a l l  on th e  fo rw ard  swing?

-Can you f e e l  th e  t a r g e t  h e e l  up on th e  backsw ing and 

th e  t r a i l  h e e l  go up on th e  fo rw ard  swing?

-Can you f e e l  th e  knees  s t a y in g  f l e x e d  th ro u g h o u t  th e  

whole swing?

-Can you f e e l  th e  w e ig h t  moving to  th e  i n s i d e  o f  th e  

t r a i l  f o o t  on th e  backsw ing  and to  th e  o u t s id e  o f  t h e  t a r g e t  

f o o t  on th e  fo rw ard  swing?

-Can you f e e l  th e  t r a i l  l e g  s t a y in g  b e n t  on th e  

backswing?

-Can you f e e l  y o u r  u p p e r  body c o i l i n g  o v e r  th e  b ra c e d  

t r a i l  leg ?

-Can you f e e l  th e  push o f f  th e  i n s i d e  o f  th e  t r a i l  f o o t  

on th e  downswing?
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-Are you coining a l l  t h e  way up on y our r e a r  fo o t  on th e  

fo rw ard  swing?

F eed b ack :

C o n t in u a l ly  supp ly  feedback  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm an c e ) .

D r i l l  #10: C e n te r  D r i l l

P u rp o s e :

To g e t  th e  g o l f e r  to  i d e n t i f y  w i th  th e  f e e l i n g  o f  

k e e p in g  th e  head  s te a d y  as  th e  body r o t a t e s  a round i t .

P r i n c i p l e s  T au g h t:

1. S teady  C en te r

2 . B alance

3. Body R o ta t io n

4. C o n s i s te n t  Swing Arc

P o s i t i o n :

(1) I f  d r i l l s  a re  perform ed o u t s id e ,  each s tu d e n t  

sh o u ld  assume the a d d re s s  p o s i t i o n  and tu r n  h i s  back to  th e  

sun as he sw ings. Watch th e  shadow made by th e  head as  th e  

swing i s  made. There sh o u ld  be no up and down o r  back and 

f o r t h  movement o f  the  head  as th e  swing i s  made. I f  t h e r e  

i s  no shadow, fo l lo w  i n s t r u c t i o n s  f o r  ( 2 ) .

(2) I f  d r i l l s  a re  perform ed i n s i d e ,  each  s tu d e n t  

sh o u ld  have a  p a r t n e r .  Your p a r t n e r  shou ld  h o ld  your head
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as you make co n tin u o u s  sw ings . Use a tow el i n s t e a d  o f  a 

c lu b  in  t h i s  d r i l l  so as  n o t  to  i n j u r e  your p a r t n e r .  The 

tow el sh o u ld  be h e ld  and th e  movement pe rfo rm ed  e x a c t l y  l i k e  

th e  tow el t u r n in g  d r i l l  shown p r e v io u s ly .

Swing once and go back  to  th e  a d d re s s  p o s i t i o n  and 

r e p e a t .

R e p e t i t io n s /T im e  :

C la s s  1: f i v e  r e p e t i t i o n s

C la s s  2: te n  r e p e t i t i o n s

C la s se s  3 -20: one m inute  (w i th  p a r t n e r s )

K i n e s t h e t i c  C u es:

-Can you f e e l  a  s te a d y  c e n t e r  a s  your body p iv o ts  

a round  your head?

-Can you f e e l  th e  body tu rn ?

-Can you f e e l  the  head  s t a y in g  back  b e h in d  th e  b a l l  as  

th e  arms and l e g s  a re  moving tow ard  th e  t a r g e t  on th e  

dov.mswing?

-Can you f e e l  your b a la n ce ?

F eedb ack :

C o n t in u a l ly  su pp ly  feedback  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm a n c e ) .
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D r i l l  #11: P r e - s e t  T u rn ing  D r i l l

P u rposes  ;

T h is  d r i l l  h e lp s  th e  g o l f e r  f e e l  th e  c o r r e c t  swing 

p la n e  f o r  a  p a r t i c u l a r  body b u i l d .  I t  a l s o  f o r c e s  th e  

g o l f e r  to  g e t  th e  f e e l i n g  o f  t u r n in g  th e  t r a i l  s id e  o u t  o f  

th e  way on th e  b ack sw ing . I t  makes th e  t r a i l  arm f o ld  and 

b re a k  down on th e  back sw in g . With t h i s  f o l d in g ,  a  l o t  o f  

t r a i l  s id e  t e n s io n  i s  e l i m in a te d .  And, f i n a l l y ,  s in c e  th e  

w r i s t s  a r e  a l r e a d y  p re -c o c k e d ,  t h i s  d r i l l  f o r c e s  th e  w r i s t s  

to  cock upward p r o p e r l y .

P r i n c i p l e s  T a u g h t :

1. Upward Cocking o f  th e  W ris ts

2. R e la x a t io n  and F o ld in g  o f  th e  T r a i l  S ide  Arm on 
th e  Backswing

3. Sw ingplane

4. Body Turn

5 . T a rg e t-a rm  C lu b s h a f t  Angle on th e  Downswing

6 . L a te  R e le a se

P o s i t i o n  :

Assume th e  a d d re s s  p o s i t i o n .  P r e - s e t  th e  w r i s t s  a t  th e  

s t a r t i n g  p o s i t i o n  so t h a t :  (1) the  c l u b s h a f t  i s  p a r a l l e l  to

th e  t a r g e t  l i n e  and p a r a l l e l  to  th e  g round; (2) the  f a c e  o f  

the  c lub  p o i n t s  o u t  tow ards an im ag inary  b a l l  a s  th e  to e  o f  

th e  c lub  p o in t s  upward tow ard  th e  sky; (3) th e  t r a i l  elbow
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i s  r e l a x e d  and tu c k e d  c lo s e  to  th e  s i d e ;  and (4) th e  back  o f  

th e  t a r g e t  hand  i s  f a c in g  o u t  tow ard an im ag inary  b a l l .

From t h i s  s t a r t i n g  p r e - s e t  p o s i t i o n ,  swing th e  arms 

back  t o  th e  to p  and  th ro u g h  to  th e  f i n i s h  p o s i t i o n .  Try to  

m a in ta in  t h i s  p r e - s e t  p o s i t i o n  as  lo n g  as you can  i n to  th e  

downswing.

A f t e r  one sw ing , r e t u r n  to  th e  a d d re s s  p o s i t i o n  and 

s t a r t  o v e r .

R e p e t i t io n s /T im e  :

C la s s  1: f i v e  r e p e t i t i o n s

C la s s  2: two r e p e t i t i o n s

C la s s e s  3 -20 : one m inute  ( l a s t  30 seconds w i th  th e
eyes c lo se d )

K i n e s t h e t i c  C u es :

-Can you f e e l  th e  t r a i l  arm and s id e  f o ld  and r e l a x  as  

th e  body tu r n s  to  th e  r e a r ?

-Can you f e e l  th e  t r a i l  s h o u ld e r  and h ip  t u r n  to  th e  

r e a r  on th e  backsw ing?

-Can you f e e l  th e  p la n e  o f  th e  swing?

-Can you f e e l  th e  t a r g e t  sh o u ld e r  t u r n  away from th e  

b a l l  on th e  backsw ing?

-Can you f e e l  th e  hands l e a d in g  th e  c lu b h ead  i n to  th e  

im pact a r e a  on th e  downswing?

-Does i t  f e e l  l i k e  your w r i s t s  a r e  s t a y in g  cocked on 

th e  downswing?
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F eedback :

C o n t in u a l ly  su p p ly  feedback as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  sw ing (knowledge o f  p e rfo rm a n c e ) .

D r i l l  #12: T a rg e t  W r i s t / T r a i l  Hand D r i l l

P u rposes  :

T h is  d r i l l  h e lp s  th e  s tu d e n t  i d e n t i f y  th e  " f e e l i n g "  o f  

sw ing ing  th e  t a r g e t  arm w h ile  t u r n in g  th e  body. I t  h e lp s  

th e  s tu d e n t  f e e l  t h e  body tu rn  and the  c o i l i n g  and 

u n c o i l i n g  o f  t h e  s h o u ld e r s .  As t h i s  c o i l i n g  and u n c o i l in g  

ta k e  p la c e ,  th e  s tu d e n t  sh o u ld  f e e l  th e  t r a i l  arm s t a y in g  in  

c lo s e  to  th e  body f a r  i n t o  th e  downswing. This d r i l l  h e lp s  

th e  s tu d e n t  i d e n t i f y  w i th  th e  t a r g e t  s id e  l e a d  and the  

t a r g e t  s id e  p u l l i n g  on th e  downswing. T h is  d r i l l  a l s o  b u i ld s  

s t r e n g t h  in  th e  t a r g e t  arm.

P r i n c i p l e s  T a u g h t :

1. T a rg e t  S ide  Lead

2. S o f t  o r  R elaxed  T r a i l  Arm Throughout th e  Swing

3. S h o u lde r  C o il

4 . T a rg e t  S i d e - p u l l i n g

P o s i t i o n :

Assume th e  a d d re s s  p o s i t i o n .  With th e  c lub  in  the  

t a r g e t  hand and th e  t a r g e t  arm ex te n d ed , g ra sp  th e  t a r g e t  

w r i s t  w i th  your t r a i l  hand. To in s u r e  good c o n t r o l ,  p u t
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your r i g h t  in d ex  f i n g e r  a ro und  th e  b u t t  o f  th e  c lu b .  Make 

com plete  swings h o ld in g  th e  c lub  t h i s  way.

A f t e r  one swing, go back  to  th e  a d d re s s  p o s i t i o n  and 

s t a r t  o v e r .

R e p e t i t io n s /T im e  :

C la s s  1: f i v e  r e p e t i t i o n s

C la s s  2: t e n  r e p e t i t i o n s

C la s se s  3 -20: one m inu te  ( l a s t  30 seconds w i th  eyes
c lo s e d )

K i n e s t h e t i c  C ues:

-Can you f e e l  th e  s o f t  t r a i l  arm p o s i t i o n  d u r in g  th e  

swing?

-Can you f e e l  th e  s t r e t c h  in  th e  t a r g e t  s id e  arm and 

s h o u ld e r  a re a?

-Can you f e e l  th e  s h o u ld e r s  c o i l  and u n c o i l?

-Can you sen se  th e  t a r g e t  arm le a d  on th e  downswing? 

-Can you f e e l  your upp er  body c o i l  a g a i n s t  th e  

r e s i s t a n c e  o f  th e  low er body?

-Can you f e e l  th e  t a r g e t  arm p u l l i n g  on th e  downswing?

Feedback :

C o n t in u a l ly  supp ly  feedb ack  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm a n c e ) .
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D r i l l  #13; T a rg e t  Arm Swoosh D r i l l

P u rposes  :

T h is  d r i l l  h e lp s  th e  s tu d e n t  g e t  a se n se  o f  t a r g e t  arm 

pace  and c lu bhead  speed . I t  a l s o  g iv e s  th e  s tu d e n t  a sen se  

o f  l i g h t n e s s  i n  th e  arms and c r e a t e s  an a c c e l e r a t i n g  e f f e c t  

th ro u g h  the  im pact a r e a .  I t  h e lp s  th e  s tu d e n t  r e t a i n  th e  

t a r g e t - a r m - c l u b s h a f t  an g le  on th e  downswing. The "sw ooshing" 

sound o f  c lu b s h a f t  th ro u g h  th e  im pact a r e a  g iv e s  th e  s tu d e n t  

an i n d i c a t i o n  o f  th e  amount o f  t a r g e t  arm c o n t r o l ,  r e l e a s e ,  

and c lu b h ead  speed .

P r i n c i p l e s  :

1. T a rg e t  Arm Pace o r  Tempo

2. Arm Freedom

3. E l im in a te  Arm T ension

4 . R e te n t io n  o f  T a r g e t - a r m - c lu b s h a f t  Angle

5. L a te  R e lease

6 . T a rg e t  Arm C o n tro l

7. Clubhead Speed

P o s i t i o n -

Assume th e  a d d re s s  p o s i t i o n .  Hold the  c lu b  u p s id e  down 

and g r ip  th e  c lu b h ead  a t  th e  h o s e l  w i th  y ou r  t a r g e t  hand.

The t r a i l  hand sh ou ld  be p u t  b e h in d  your b a ck .  Take f u l l  

swings t h i s  way t r y i n g  to  c r e a t e  a "sw ooshing" sound a t  th e  

bo tto m  o f  the  sw ing.
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Take one sw ing and th e n  go back  to  t h e  a d d re s s  p o s i t i o n  

and r e p e a t .

R e p e t i t io n s /T im e  :

C la s s  1: f i v e  r e p e t i t i o n s

C la s s  2: t e n  r e p e t i t i o n s

C la s s e s  3-20 : one m inute  ( l a s t  30 seconds w i th  th e
eyes  c lo s e d )

K i n e s t h e t i c  C u es :

-Can you f e e l  y o u r  t a r g e t  arm a c c e l e r a t e  to  th e  f i n i s h  

p o s i t i o n ?

-Can you se n se  th e  l i g h t n e s s  i n  y ou r  t a r g e t  arm?

-Can you f e e l  y o u r  t a r g e t  arm and hand  r o t a t e  th ro u g h  

th e  im pact a re a ?

-Can you h e a r  t h e  "sw ooshing" sound a t  th e  b o t to m  o f  

th e  swing?

F eed b ack :

C o n t in u a l ly  su p p ly  feedback  as to  t h e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e r fo rm a n c e ) .

D r i l l  #14: F e e t  T o g e th e r  D r i l l

P u rposes  :

T h is  d r i l l  h e lp s  th e  g o l f e r  f e e l  th e  arms sw ing ing  and 

th e  body fo l lo w in g .  I t  a l s o  prom otes th e  g o l f e r ' s  b a la n c e .
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I t  r e d u c e s  e x c e s s iv e  s h o u ld e r  a c t i o n  a s  w e l l  a s  arm t e n s io n  

in  t h e  sw ing.

P r i n c i p l e s  T au g h t ;

1. Arm Swing and Arm Freedom

2 . Balance

3. Footwork

4. Timing

5. Body Turn

6 . S teady  C e n te r

7. E l im in a te s  E a r ly  R o ta t io n  o f  th e  Body on th e  
Downswing

P o s i t i o n :

Assume th e  a d d re s s  p o s i t i o n .  P u t your f e e t  as  c lo s e  

t o g e t h e r  as  p o s s i b l e .  Make norm al swings from t h i s  

p o s i t i o n .

A f t e r  each  swing go back to  th e  a d d re s s  p o s i t i o n  and 

r e p e a t .

R e p e t i t ions/T im e  :

C la s s  1: f i v e  r e p e t i t i o n s

C la s s  2: t e n  r e p e t i t i o n s

C la s s e s  3-20 : one m inute  ( l a s t  30 seconds w i th  th e
ey es  c lo s e d )

K i n e s t h e t i c  C ues:

-Can you f e e l  th e  freedom  in  your arms?

-Are you m a in ta in in g  your b a la n ce ?
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-Can you m a in ta in  a s te a d y  tempo?

-Can you f e e l  th e  c e n t e r  rem a in in g  s te a d y  th roug hou t 

th e  swing?

-Can you f e e l  your arms r e l e a s e  on the  fo l lo w -th ro u g h ?  

-Can you f e e l  your t r a i l  s id e  sh o u ld e r  work down and 

u n d e r  your c h in  on th e  downswing?

Feed back :

C o n t in u a l ly  su p p ly  feedback  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm an c e ) .

D r i l l  #15 : Cross Legs D r i l l

P u rp o ses  :

Helps th e  g o l f e r  f e e l  th e  arm swing as  he a t te m p ts  to  

m a in ta in  h i s  b a la n c e .  This d r i l l  p re v e n ts  th e  g o l f e r  from 

o v e ru s in g  th e  t r a i l  sh o u ld e r  and hand.

P r i n c i p l e s  T a u g h t :

1. Arm Swing

2. Balance

3. Tenço

4 . R e lease

5 . S teady  C en te r

P o s i t i o n :

Assume a d d re s s  p o s i t i o n .  Cross th e  t a r g e t  f o o t  in  

f r o n t  o f  t r a i l  f o o t .
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A f t e r  each  swing, go back  to  th e  a d d re s s  p o s i t i o n  and 

s t a r t  o v e r .

R e p e t i t io n s /T im e  :

C lass  1: t h r e e  r e p e t i t i o n s

C la s s  2: f i v e  r e p e t i t i o n s

C la s se s  3-20: one m inute  ( l a s t  30 seconds w i th  eyes
c lo s e d )

K i n e s t h e t i c  C u es :

-Can you f e e l  th e  body c e n t e r  rem ain  s tead y ?

-Can you f e e l  th e  arms sw inging?

-Can you se n se  th e  fo rea rm s r o t a t i n g  n a t u r a l l y  a f t e r  

the  im pact p o in t?

-Can you f e e l  th e  t r a i l  s id e  sh o u ld e r  work under th e

ch in?

- I s  th e  body r e t a i n i n g  i t s  b a la n ce ?

F eedback :

C o n t in u a l ly  su pp ly  feedback  as to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e r fo rm a n c e ) .

D r i l l  #16 : T r a i l  F o o t -T a rg e t  Toe D r i l l

Purposes  :

T his d r i l l  g iv e s  th e  s tu d e n t  th e  f e e l i n g  t h a t  th e  t r a i l  

l e g  i s  s u p p o r t in g  t h e  backsw ing . I t  a l s o  g iv e s  th e  f e e l i n g  

t h a t  th e  arms a re  sw inging  and th e  body i s  fo l lo w in g .  I t
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ten d s  to  h e lp  th e  g o l f e r  s t a y  b e h in d  th e  b a l l  w i th  th e  u p p e r  

body. T h is  d r i l l  g iv e s  th e  f e e l i n g  t h a t  th e  t a r g e t  arm i s  

r o t a t i n g  l e f t  a f t e r  th e  im p a c t .  I t  f u r t h e r  h e lp s  e l i m in a te  

e x c e s s iv e  l e g  d r iv e  on th e  downswing w h ile  g iv in g  th e  

s tu d e n t  a f e e l i n g  o f  t a r g e t  arm c o n t r o l .

P r i n c i p l e s  T a u g h t :

1. Arm Swing

2. Arm Freedom

3. Arm Pace

4. T r a i l  Leg Support

5 . W eight S h i f t

6 . Keeps C en te r  P o in t  Behind B a l l

7. E l im in a te s  P rem atu re  R o ta t io n  o f  th e  Body on th e  
Downswing

8 . I n s id e  to  I n s id e  Sw ingpath

9 . Tempo

10. B alance

11. Slows Down E x c e ss iv e  Leg A c tio n

12. T a rg e t  Arm E x te n s io n

P o s i t i o n  ;

Assume th e  a d d re s s  p o s i t i o n .  P u t  your f e e t  tw elve  

in c h e s  a p a r t .  Withdraw yo u r  t a r g e t  f o o t  a b o u t  tw e lve  in c h e s

b e h in d  your t r a i l  h e e l .  P u t  a l l  o f  your w e ig h t  on your

t r a i l  fo o t  and p o s i t i o n  you r  t a r g e t  fo o t  so i t  i s  r e s t i n g  on

i t s  to e .  Take a norm al sw ing from t h i s  p o s i t i o n  t a k in g  you r

t r a i l  hand o f f  a t  im pac t .
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A f t e r  one sw ing, go back  to  th e  a d d re s s  p o s i t i o n  and 

r e p e a t .

R e p e t i t io n s /T im e  :

C la s s  I :  t h r e e  r e p e t i t i o n s

C la s s  2: f i v e  r e p e t i t i o n s

C la s s e s  3-20: one m inu te  ( l a s t  30 seconds w i th  th e
eyes  c lo s e d )

K i n e s t h e t i c  C ues :

-A re you tu r n in g  your s h o u ld e r s  b e h in d  th e  b a l l  on th e  

backsw ing?

-Are you f e e l i n g  th e  w e ig h t  s h i f t  to  your t r a i l  leg?

-Can you f e e l  th e  t r a i l  l e g  a c t  a s  a su p p o r t?

-Do you sen se  t h a t  you a r e  k e e p in g  your head  and up p e r  

body b e h in d  th e  b a l l  th ro u g h  th e  im pact a re a?

-Do you sen se  th e  tempo o f  th e  swing?

-Do you f e e l  a l i t t l e  o f f  b a la n c e  when you lo s e  t h a t  

tempo?

-Can you f e e l  th e  t a r g e t  arm e x te n d  and swing back  to  

the  i n s i d e  a f t e r  th e  im pact a re a?

-Can you f e e l  th e  t a r g e t  arm pace  th e  swing?

-Can you f e e l  th e  t a r g e t  arm and hand r o t a t e  th ro u g h

the  im pact a re a ?
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F eedback :

C o n t in u a l ly  su p p ly  feedback  a s  to  the  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm a n c e ) .

D r i l l  #17: T a r g e t  F o o t / T r a i l  Toe D r i l l

P u rposes  :

This d r i l l  p e rm i ts  th e  g o l f e r  to  tu r n  h i s  sh o u ld e rs  

f u l l y  and f r e e l y .  I t  a l s o  a l lo w s  the  t r a i l  s i d e  to  tu r n  o u t  

o f  th e  way on th e  backsw ing . T his d r i l l  g iv es  th e  g o l f e r  

th e  s e n s a t io n  o f  sw ing ing  the  arms and hands down from 

i n s i d e  th e  t a r g e t  l i n e  on the  downswing. I t  a l s o  h e lp s  s to p  

any p rem a tu re  r o t a t i o n  o f  the body on th e  downswing. I t  

h e lp s  th e  g o l f e r  slow down h i s  l e g s  and encou rages  him to  

f e e l  h i s  arm sw ing. I t  f o rc e s  th e  g o l f e r  to  app roach  th e

b a l l  from an i n s i d e  p a th  which i s  th e  most c r i t i c a l  a s p e c t

o f  c o n s i s t e n t  sh o t-m ak in g .

P r i n c i p l e s  T a u g h t :

1. Arm Swing

2. Arm Pace

3. I n s id e  P a th  on th e  Downswing

4. A llows T r a i l  S ide  to  Turn Out o f  th e  Way on th e  
Backswing

5. D ecreases  P rem ature  Body R o ta t io n  ( sp in n in g )  on 
th e  Downswing

6 . I n c r e a s e s  Arm and Hand R o ta t io n  on th e  Forward 
Swing
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7. Slows Down Lower Body and Legs

8 . Helps Tempo and B alance

P o s i t i o n  ;

Assume th e  a d d re s s  p o s i t i o n .  P u t 95% o f  your w e ig h t  on 

your t a r g e t  f o o t ,  w ith d raw in g  th e  t r a i l  f o o t  a few in c h e s  

b e h in d  th e  t a r g e t  h e e l  and in  l i n e  w ith  th e  im ag inary  b a l l .  

I t  sh ou ld  ap p ea r  t h a t  th e  t r a i l  f o o t  i s  r e s t i n g  upon i t s  to e  

and d i r e c t l y  b e h in d  th e  t a r g e t  f o o t .  As you swing from t h i s  

p o s i t i o n ,  you sh o u ld  f e e l  you a re  go ing  back  a l i t t l e  i n s i d e  

yo u r  t a r g e t  l i n e  and coming down from i n s i d e  your t a r g e t  

l i n e .

A f te r  one sw ing, go b ack  to  th e  a d d re s s  p o s i t i o n  and 

r e p e a t .

R e p e t i t io n s /T im e  :

C lass  1: t h r e e  r e p e t i t i o n s

C lass  2: f i v e  r e p e t i t i o n s

C la s se s  3 -20 ; one m inu te  ( l a s t  30 seconds w i th  ey es  
c lo se d )

K i n e s t h e t i c  Cues:

-Can you f e e l  your t r a i l  sh o u ld e r  and h ip  t u r n  b e h in d

you?

-Can you f e e l  y o u r  arms sw inging  th e  c lub  back  in  one 

p la n e  and r e r o u t i n g  to  a f l a t t e r  p lan e  coming down?
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-Does i t  f e e l  l i k e  you a re  sw ing ing  i n s i d e  to  o u ts id e ?  

-Can you f e e l  y o u r  t r a i l  elbow come in  c lo s e  to  your 

s id e  on th e  downswing?

-Can you f e e l  th e  fo re a rm  r o t a t i o n  i n  th e  im pact a rea?

F eedback :

C o n t in u a l ly  su p p ly  feedb ack  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e r fo rm a n c e ) .

D r i l l  #18: T a rg e t  Arm D r i l l

P u rp o ses  :

T h is  d r i l l  g iv e s  th e  s tu d e n t  a sen se  o f  t a r g e t  arm pace  

and c o n t r o l  d u r in g  th e  sw ing. I t  h e lp s  c r e a t e  t a r g e t  s id e  

l e a d  on th e  downswing by  g iv in g  th e  s tu d e n t  a  p u l l i n g  

s e n s a t i o n .  I t  a l s o  h e lp s  th e  s tu d e n t  i d e n t i f y  w i th  t a r g e t  

arm r o t a t i o n  a f t e r  im p a c t .  I t  i n s u r e s  t a r g e t  arm e x te n s io n  

a f t e r  im pact. And, f i n a l l y ,  t h i s  d r i l l  d ev e lo p s  t a r g e t  arm 

s t r e n g t h .

P r i n c i p l e s  T au g h t:

1 . Targe t

2 . T a rg e t

3. T a rg e t

4 . T a rg e t

5 . Targe t

6 . T a rg e tT a rg e t  A rm -C lubshaft  Angle on th e  Downswing
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P o s i t i o n :

Assume th e  a d d re s s  p o s i t i o n .  Grip th e  c lu b  w i th  your 

t a r g e t  hand o n ly .  P u t th e  t r a i l  hand b e h in d  y ou r  b a ck .

Take a r e g u l a r  swing from  t h i s  p o s i t i o n .  Now swing 

c o n t in u o u s ly .

N ote: Those h a v in g  d i f f i c u l t y  w i th  t h i s  p ro c e d u re  sh o u ld

g r ip  t h e  c lu b  w i th  b o th  hands to  th e  top o f  th e  backsw ing , 

th e n  r e l e a s e  th e  t r a i l  hand  and  swing w ith  t a r g e t  arm.

Anyone n o t  a b le  to  do t h i s  sh o u ld  choke up on th e  s h a f t  and 

p e r fo rm  as i n s t r u c t e d .  I f  s t i l l  u n ab le  to  com plete  t h i s  

d r i l l ,  choke up f u r t h e r  and t r y  h a l f - s w in g s .

R e p e t i t io n s /T im e  :

C la s s  1: f i v e  r e p e t i t i o n s

C la s s  2: t e n  r e p e t i t i o n s

C la s se s  3 -20 : n i n e t y  seconds ( l a s t  45 seconds w i th
e y es  c lo s e d )

K i n e s t h e t i c  C u e s :

-Can you f e e l  th e  c lu b  go in g  back as i f  th e  t a r g e t  arm 

and th e  c lu b  a r e  one p ie c e ?

-Can you f e e l  t h e  t a r g e t  arm move f i r s t ,  w i th  th e  body 

f o l lo w in g  on th e  backsw ing?

-Can you f e e l  th e  p u l l i n g  s e n s a t io n  on th e  downswing as  

th e  t a r g e t  arm r o t a t e s  th ro u g h  the  im pact a re a ?

-Are you m a in ta in in g  a f l a t  w r i s t  p o s i t i o n  on y o u r  

t a r g e t  s id e  th ro u g h  th e  t a r g e t  a re a?
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-Are you e x te n d in g  t h a t  t a r g e t  arm to  a h ig h  f i n i s h  

p o s i t i o n ?

F eedback ;

C o n t in u a l ly  su p p ly  feed back  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm a n c e ) .

D r i l l  #19 : T r a i l  Arm D r i l l

P u rp oses  :

T h is  d r i l l  was d e s ig n e d  to  s t r e n g th e n  and t r a i n  th e  

t r a i l  arm m usc les  d u r in g  th e  sw ing. I t  h e lp s  th e  g o l f e r  

e l i m in a te  t r a i l  arm, s h o u ld e r ,  and hand t e n s io n  d u r in g  th e  

sw ing. I t  p rom otes th e  p ro p e r  h in g in g  a c t io n  o f  th e  t r a i l  

w r i s t  and elbow. F u r th e rm o re ,  t h i s  d r i l l  h e lp s  th e  g o l f e r  

develop  a c c e l e r a t i o n  in  th e  sw ing.

P r i n c i p l e s  T a u g h t :

1. H ing ing  o f  T r a i l  Arm

2 . R e la x a t io n  o f  T r a i l  Arm

3. Tempo

4. G radual A c c e l e r a t i o n  o f  T r a i l  Arm on Forward Swing

5 . P o s i t i o n  a t  th e  Top

6 . C lu b s h a f t  Angle R e te n t io n  on Downswing ( l a t e  
r e l e a s e )

7. C o r re c t  T r a i l  Arm Use

8 . I n s i d e - o u t s i d e  P a th
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P o s i t i o n :

Assume the  a d d re s s  p o s i t i o n .  Grip th e  c lu b  w i th  th e  

t r a i l  hand. The t a r g e t  hand sh ou ld  be b eh in d  th e  back .

Take swings from t h i s  p o s i t i o n  i n s u r in g  t h a t  th e  sh o u ld e rs  

and h ip s  tu rn  f u l l y  on th e  backsw ing. A lso , make su re  t h a t

your t r a i l  elbow i s  p o i n t i n g  down toward th e  ground a t  th e

top  o f  th e  sw ing. The c lub  sho u ld  be f i r m ly  " s e t "  in  t h r e e -  

q u a r t e r s  p o s i t i o n  a t  th e  top  o f  th e  swing.

On th e  downswing, t r y  to  g e t  th e  t r a i l  elbow 

im m edia te ly  c lo s e  to  th e  t r a i l  s i d e .  Keep e x te n d in g  th e  

t r a i l  arm a t  th e  t a r g e t  a f t e r  th e  im pact p o in t  u n t i l  a  f u l l  

f i n i s h  i s  re a c h e d .

A f te r  one r e p e t i t i o n ,  go back to  th e  a d d re s s  p o s i t i o n  

and r e p e a t .

R e p e t i t io n s /T im e  :

C la s s  1: f i v e  r e p e t i t i o n s

C la s s  2: te n  r e p e t i t i o n s

C la s se s  3 -20 : n i n e t y  seconds ( l a s t  45 seconds w i th
eyes c lo s e d )

K i n e s t h e t i c  C ues:

-Can you keep th e  c lub  p a r a l l e l  to  th e  ground a t  th e  

top  o f  th e  backsw ing w i th  your back f a c in g  th e  t a r g e t?

- I s  th e  c lub  s o l i d l y  " s e t "  a t  th e  top  o f  th e  swing? 

-Can you keep th e  g r ip  p r e s s u r e  l i g h t  to  a l lo w  th e  arm 

to  r o t a t e  f r e e ly ?
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-Can you f e e l  your t r a i l  arm f o l d  on th e  backsw ing  as 

your s h o u ld e r s  a r e  tu rn in g ?

- I s  your t r a i l  elbow p o in te d  tow ard  th e  ground a t  th e  

top  o f  th e  swing?

-Do you f e e l  th e  c lu b h e ad  la g  b e h in d ,  th e n  c a tc h  up as  

you swing th ro u g h  to  th e  f i n i s h ?

-Can you f e e l  th e  t r a i l  elbow come i n to  th e  body on th e  

downswing?

-Can you f e e l  th e  t r a i l  arm e x ten d  toward th e  t a r g e t  

a f t e r  im pact?

-Can you f e e l  th e  arm r o t a t e  on th e  fo rw ard  swing?

F eedback :

C o n t in u a l ly  su p p ly  feed b ack  as to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm a n c e ) .

D r i l l  #20: Double Overlap D r i l l

P u rposes  :

T h is  d r i l l  t r a i n s  th e  t a r g e t  arm to  c o n t r o l  th e  sw ing. 

I t  h e lp s  c r e a t e  a " q u i e t "  and " f i rm "  hands p o s i t i o n  a t  th e  

top  o f  t h e  sw ing. I t  re d u c e s  lo o se n e s s  a t  th e  top  o f  th e  

swing as  i t  s t r e n g th e n s  th e  t a r g e t  arm.

P r i n c i p l e s  T a u g h t :

1. T a rg e t  Arm C o n tro l

2. T a rg e t  Arm Pace **

3. T a rg e t  Arm R e lease
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4 . F in n n e ss  o f  th e  Hands a t  th e  Top o f  th e  Swing

5 . T a rg e t  A rm -C lubshaft  Angle R e te n t io n  on th e  
Downswing

P o s i t i o n ;

Assume th e  a d d re s s  p o s i t i o n .  Com pletely  o v e r la p  the  

t r a i l  hand  on to p  o f  th e  t a r g e t  hand. From t h i s  p o s i t i o n ,  

make f u l l  sw ings .

A f t e r  one r e p e t i t i o n ,  go back  to  th e  a d d re s s  p o s i t i o n  

and r e p e a t  th e  d r i l l .

R e p e t i t io n s /T im e  :

C la s s  1: t h r e e  r e p e t i t i o n s

C la s s  2: t e n  r e p e t i t i o n s

C la s s e s  3-20 one m inute  ( l a s t  30 seconds w i th  eyes 
c lo s e d )

K i n e s t h e t i c  C u es :

-Can you f e e l  th e  t a r g e t  arm r o t a t i o n  th ro u g h  th e  

im pact a re a?

-Can you f e e l  a  p u l l i n g  s e n s a t io n  from y ou r  t a r g e t  arm 

on th e  downswing?

-Can you f e e l  y ou r  hands s t a y  f i rm  a t  th e  top  o f  the  

swing?

-Can you f e e l  how h ig h  and f r e e  th e  f i n i s h  i s ?
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F ee d b ac k :

C o n t in u a l ly  su p p ly  feedb ack  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm an c e ) .

D r i l l  #21: F e e t  T og e th e r /W eig h t  S h i f t  D r i l l

P u rp o ses  :

T h is  d r i l l  h e lp s  the  s tu d e n t  f e e l  the  p ro p e r  w e ig h t  

s h i f t  w i th  th e  low er body on th e  downswing. I t  h e lp s  th e  

s t u d e n t  g e t  th e  id e a  t h a t  th e  w e ig h t  must t r a n s f e r  to  th e  

t a r g e t  l e g  b e fo r e  th e  arm swing s t a r t s  down.

P r i n c i p l e s  Taught :

1. Dynamic B alance

2 . W eight S h i f t

3. T a rg e t  Knee A c tion

4 . Lower Body Lead on Downswing

P o s i t i o n  :

Assume th e  a d d re s s  p o s i t i o n  w i th  th e  f e e t  t o g e t h e r .  

Swing to  th e  top  o f  th e  backsw ing . B efore  th e  arms re a c h  

th e  top  o f  t h e  backsw ing , you sh o u ld  a l r e a d y  be s te p p in g  

fo rw ard  w i th  the  t a r g e t  f o o t .  T h is  i s  done a lm o s t  as  i f  you 

were s t e p p in g  i n t o  a p i t c h e d  b a s e b a l l  w i th  th e  t a r g e t  l e g .  

You sh o u ld  be c a r e f u l  n o t  to  s t r i d e  too  f a r  w i th  th e  t a r g e t  

l e g  b e c a u se  t h i s  would n o t  a l lo w  th e  w e ig h t  to  t r a n s f e r .  

A lso ,  you sh o u ld  be su re  t h a t  th e  t a r g e t  l e g  i s  f i r m ly  

p l a n t e d  b e fo r e  s t a r t i n g  down w i th  th e  arm swing. The arms

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



3 3 4

w i l l  f e e l  l i k e  a co u p le  o f  spokes o f  a wheel as th e y  w i l l  be 

fo r c e d  to  f i n i s h  h ig h .

A f t e r  one r e p e t i t i o n ,  you sh o u ld  go b ack  to  th e  a d d re s s  

p o s i t i o n  and s t a r t  o v e r .

R e p e t i t io n s /T im e  :

C la ss  1: t h r e e  r e p e t i t i o n s

C la ss  2 : e i g h t  r e p e t i t i o n s

C la s se s  3-20: one m inu te  ( l a s t  30 seconds w i th  th e
eyes c lo s e d )

K i n e s t h e t i c  C ues:

-Can you f e e l  th e  s h o u ld e r  t u r n  on th e  backswing?

-Can you f e e l  th e  s h i f t  o r  s l i d e  o f  th e  h ip s  on th e  

downswing?

- A f t e r  th e  t a r g e t  f o o t  has  b e en  p l a n t e d  on th e  down

sw ing, can you f e e l  th e  arms swing downward?

-Can you f e e l  c e n t r i f u g a l  (momentum) f o r c e  b u i l d  up in  

th e  arms and t r a n s f e r  to  t h e  c lu b h e ad  on th e  downswing?

-Do you sen se  y o u r  arms fo l lo w in g  th e  l e g s  on th e  

downswing?

F eed b ack :

C o n t in u a l ly  su p p ly  feed b ack  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm a n c e ) .
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D r i l l  #22; Knee Swing D r i l l

P u rposes  ;

T h is  d r i l l  h e lp s  th e  s tu d e n t  f e e l  th e  c o r r e c t  

h o r i z o n t a l  sh o u ld e r  tu r n  on th e  backsw ing and th e  fo rw ard  

sw ing. I t  a ls o  f o r c e s  th e  s tu d e n t  to  develop  a t i g h t  

sh o u ld e r  c o i l  a t  th e  top  o f  th e  sw ing. I t  a u to m a t i c a l ly  

c a u se s  th e  s tu d e n t  to  swing h i s  arms and n o t  h i s  body.

P r i n c i p l e s  Taught :

1. Arm Swing and Arm Freedom

2. L eve l Shou lder Turn

3. S hou lder  C o il

4 . Forearm  R e lease

5 . Swingplane

6 . Hand A c tion

P o s i t i o n :

Assume your a d d re s s  p o s i t i o n  w i th  your tow el in  hand. 

F o ld  your towel and p u t  i t  on th e  f l o o r .  Kneel down on th e  

tow el w i th  th e  c lub  ex te n d ed  as i f  you were go ing  to  h i t  an 

im ag in ary  b a l l .  Make su re  th e  c lu b  i s  a t  l e a s t  two in c h e s  

above th e  ground when a d d re s s in g  th e  im ag inary  b a l l  b e ca u se  

th e  tendency  h e re  i s  to  h i t  th e  ground o r  f l o o r  w i th  th e  

c lu b .  Make one swing a t  a  t im e , t r y i n g  to  c o n c e n t r a te  on a 

l e v e l  sh o u ld e r  t u r n ,  arm freedom , and r e l e a s i n g  th e  fo rea rm s 

th rough  th e  im pact a r e a .
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Take one swing and go back  to  th e  s t a r t i n g  

p o s i t i o n .

R e p e t i t io n s /T im e  :

C la ss  1: t h r e e  r e p e t i t i o n s

C lass  2; e i g h t  r e p e t i t i o n s

C la s se s  3-20 : one m inu te  ( l a s t  30 seconds w i th  eyes
c lo s e d )

K i n e s t h e t i c  Cues :

-Can you f e e l  th e  s h o u ld e r s  t u r n  on a l e v e l  o r  

h o r i z o n t a l  p la n e  on th e  backsw ing?

-Can you f e e l  th e  c lub  come low and i n s i d e  th e  t a r g e t  

l i n e  on th e  backsw ing?

-Can you f e e l  a t i g h t  s h o u ld e r  c o i l  a t  th e  top  o f  th e  

swing? I s  th e  t a r g e t  arm s t r a i g h t ?

-Can you f e e l  th e  arms swing f r e e l y  th ro u g h  th e  im pact

a re a ?

-Can you f e e l  th e  fo rea rm  r o t a t i o n  a f t e r  th e  im pact

a rea?

-Can you f e e l  th e  arms e x te n d  tow ard  th e  t a r g e t  a f t e r  

im pact?

Feedback:

C o n t in u a l ly  su p p ly  feed back  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  sw ing (knowledge o f  p e rfo rm a n c e ) .
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D r i l l  #23: T r a i l  Arm Swoosh D r i l l

P u rp o ses  :

T h is  d r i l l  i s  d e s ig n e d  to  t r a i n  th e  t r a i l  arm to  swing

c o r r e c t l y .  I t  h e lp s  e l i m in a t e  t r a i l  arm t e n s io n  w h i le

p rom oting  p ro p e r  h in g in g  o f  th e  t r a i l  w r i s t  and elbow . I t  

a l s o  h e lp s  th e  g o l f e r  f e e l  th e  developm ent o f  maximum arm 

speed  w i th  th e  t r a i l  arm.

P r i n c i p l e s  T a u g h t :

1. T r a i l  Arm H ing ing

2. Tenç»o

3. Swing A c c e l e r a t i o n

4 . T r a i l  Arm P o s i t i o n i n g  a t  th e  Top

5 . T r a i l  Arm L ig h tn e s s

6 . C lubhead Speed

7. Club P o s i t i o n i n g  a t  th e  Top

8 . I n s id e -O u ts id e  P a th

9 . C lubhead Lag and A ngle R e te n t io n

P o s i t i o n :

Assume th e  a d d re s s  p o s i t i o n .  P u t  th e  t a r g e t  hand and 

arm b e h in d  th e  b a ck .  Grip th e  c lu b  u p s id e  down w i th  th e  

t r a i l  hand . Make arm sw ings from  t h i s  p o s i t i o n ,  t r y i n g  to  

make a  lo u d  swoosh a t  th e  im pac t a r e a .  On th e  backsw ing , 

make s u re  t h a t  you a r e  a l lo w in g  y o u r  t r a i l  arm to  f o l d  u n t i l  

th e  t r a i l  elbow i s  p o i n t i n g  down a t  th e  ground.
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The c lu b  sh o u ld  be  in  a s o l i d  t h r e e - q u a r t e r s  p o s i t i o n  a t  th e  

to p .  You sh o u ld  f e e l  l i k e  you a re  s t i c k i n g  th e  c lub  in  th e  

a i r  w i th  v e ry  l i t t l e  w r i s t  co ck in g  on th e  backsw ing .

On th e  downswing, t r y  to  g e t  th e  t r a i l  elbow 

im m ed ia te ly  c lo s e  to  th e  t r a i l  s i d e .  A f t e r  im pact keep 

e x te n d in g  th e  t r a i l  arm a t  th e  t a r g e t  u n t i l  a h ig h  and f u l l  

f i n i s h  i s  re a c h e d .

Go back  to  t h e  a d d re s s  p o s i t i o n  and r e p e a t .

R e p e t i t io n s /T im e  :

C lass  1: f i v e  r e p e t i t i o n s

C lass  2: t e n  r e p e t i t i o n s

C la s se s  3 -20: one m inu te  ( l a s t  30 seconds w i th  eyes
c lo s e d )

K i n e s t h e t i c  C ues:

-Are you f o l d in g  the  t r a i l  elbow on th e  backsw ing?

- I s  th e  t r a i l  elbow p o in te d  down tow ard  th e  ground 

a t  th e  top  o f  th e  swing?

-Do you keep t u r n i n g  th e  body on th e  backswing?

(Don' t  q u i t  t u r n i n g .)

- I s  th e  c lub  in  a " s o l i d "  t h r e e - q u a r t e r s  p o s i t i o n  a t  

th e  top?

-Can you f e e l  th e  g ra d u a l  a c c e l e r a t i o n  o f  th e  t r a i l  

arm and c lu b h e ad  i n t o  th e  im pact a re a?

- I s  th e  t r a i l  elbow coming c lo s e  to  th e  body on th e  

downswing?
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-Can you f e e l  th e  c lu b h ead  speed a t  th e  

bottom ?

F eed back :

C o n t in u a l ly  supp ly  feedback  as to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm a n c e ) .

D r i l l  #25: P o s t  Im pact E x te n s io n  D r i l l

P u rposes  :

T h is  d r i l l  h e lp s  th e  s tu d e n t  develop  th e  f e e l i n g  o f  

sw ing ing  th rough  th e  b a l l  and n o t  a t  th e  b a l l .  I t  t r a i n s  

the  s tu d e n t  to  e x te n d  and s t r a i g h t e n  th e  arms a f t e r  im p ac t.  

I t  h e lp s  in s u r e  a  wide swing a rc  and a f l a t - b o t to m e d  swing. 

I t  en co u rag es  th e  s tu d e n t  to  f e e l  the  r e l e a s e  o f  th e  f o r e 

arms a f t e r  im p ac t.

P r i n c i p l e s  T a u g h t :

1. Width o f  Arc

2. Arm E x te n s io n

3. Forearm R o ta t io n

4. Hand and Clubhead R e lease

P o s i t i o n :

The s t a r t i n g  p o s i t i o n  f o r  t h i s  d r i l l  i s  a l i t t l e  

d i f f e r e n t  than  th e  a d d re s s  p o s i t i o n  f o r  th e  o t h e r  d r i l l s .

At th e  s t a r t ,  b o th  arms sh o u ld  be  s t r a i g h t  w i th  th e  c lu b  

p a r a l l e l  to  th e  ground and p o i n t i n g  a t  th e  t a r g e t .  The
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t r a i l  hand sh o u ld  be r o t a t e d  c o m p le te ly  on top  o f  th e  t a r g e t  

hand . The head  sh o u ld  be p o s i t io n e d  b e h in d  th e  b a l l  and 

lo o k in g  o v e r  th e  t r a i l  s h o u ld e r .  The t r a i l  s i d e  and l e g  

sh o u ld  be r e l e a s e d  o n ly  s l i g h t l y  w i th  th e  t r a i l  h e e l  o f f  th e  

ground. Hold t h i s  p o s i t i o n  f o r  a  coun t o f  t h r e e  t r y i n g  to  

e x te n d  th e  arms as  f a r  a s  th ey  w i l l  go. From t h i s  p o s i t i o n ,  

ta k e  a  f u l l  backsw ing and swing th ro u g h  to  th e  f i n i s h .

Go back  to  th e  s t a r t i n g  p o s i t i o n  and r e p e a t .

R e p e t i t i o n s /T im e :

C la s s  1: t h r e e  r e p e t i t i o n s

C la s s  2: f i v e  r e p e t i t i o n s

C la s s e s  3 -20 : one m inute  ( l a s t  30 seconds w i th  eyes
c l o s e d ) .

K i n e s t h e t i c  C ues:

-Do you f e e l  t h a t  you a re  s t a y in g  b e h in d  th e  b a l l  w i th  

y o u r  head  and s h o u ld e r s  a s  th e  arms s t r a i g h t e n  and r e l e a s e ?  

- I s  th e  head  s t a y in g  back as  th e  arms a re  e x te n d in g ?  

-Can you f e e l  th e  fo rea rm s r o t a t e  a f t e r  im pact?

-Can you f e e l  b o th  arms s t r a i g h t e n  a f t e r  im pact?

F eed back :

C o n t in u a l ly  p ro v id e  feedback  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e r fo rm a n c e ) .
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D r i l l  #26: S p l i t  G rip  R e lease  D r i l l

Purposes  :

T h is  d r i l l  t r a i n s  th e  s tu d e n t  to  r o t a t e  th e  fo rea rm s 

and r e l e a s e  th e  c lu b h ead  a f t e r  th e  im p ac t.  I t  f o r c e s  th e  

t r a i l  arm to  f o l d  on th e  backsw ing  and g iv e s  th e  s tu d e n t  a 

g e n e ra l  f e e l i n g  f o r  th e  c lu b h e ad  a l l  th e  way th ro ugh  th e  

sw ing. I t  a l s o  t r a i n s  th e  s tu d e n t  to  approach  th e  b a l l  from  

an i n s i d e  p a th  on th e  downswing.

P r i n c i p l e s  T a u g h t :

1. T r a i l  Arm H ing ing

2. I n s id e  Approach

3. Forearm  R e lease

4. C lu b face  R o ta t io n

5. C lu b face  P o s i t i o n i n g

P o s i t i o n :

Assume th e  a d d re s s  p o s i t i o n .  S l id e  th e  t r a i l  hand down 

th e  s h a f t  fo u r  to  f i v e  in c h e s  below  th e  t a r g e t  han d . Take 

a norm al swing a l lo w in g  the  t r a i l  arm to  f o ld  on th e  b a c k 

swing.

On th e  downswing, t r y  to  f e e l  th e  t r a i l  hand tu r n  

c o m p le te ly  o v e r  th e  t a r g e t  hand u n t i l  th e  c lu b fa c e  p o i n t s  

down tow ard  th e  ground.

A f t e r  one r e p e t i t i o n ,  go back  to  th e  s t a r t i n g  p o s i t i o n  

and r e p e a t .
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R e p e t i t i o n s / T im e ;

C la s s  1: t h r e e  r e p e t i t i o n s

C la s s  2: t e n  r e p e t i t i o n s

C la s s e s  3-20: one m inu te  ( l a s t  30 seconds w i th  ey es
c lo s e d )

K i n e s t h e t i c  C ues:

-Can you f e e l  y o u r  arm swing th e  c lubhead?

-Can you f e e l  you r  t r a i l  arm f o l d  on th e  backsw ing?

-Can you f e e l  you r  arms r e l e a s e  and y o u r  t r a i l  hand

r o t a t e  o v e r  y o u r  t a r g e t  hand  a t  th e  bo ttom  o f  th e  swing?

-Can you f e e l  th e  c lu b f a c e  tu r n  ove r  a f t e r  im pact?

-Can you f e e l  y o u r  r i g h t  arm c ro s s  ove r  you r  l e f t ?

F e e d b ac k :

C o n t in u a l ly  p ro v id e  feedback  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e r fo rm a n c e ) .

D r i l l  #27: C ross  Handed D r i l l

P u rp o ses  :

T h is  d r i l l  h e lp s  th e  s t u d e n t  b u i l d  th e  s e n s a t io n  o f  

t a r g e t  arm c o n t r o l  and t a r g e t  s id e  l e a d .  I t  a l s o  g iv e s  th e  

g o l f e r  th e  f e e l i n g  o f  k e e p in g  th e  t r a i l  arm s o f t  and p a s s iv e  

a l l  t h e  way th ro u g h  th e  im pac t a r e a .
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P r i n c i p l e s  T au g h t:

1. T a rg e t  S ide  Lead and C o n tro l

2 .  T a rg e t  W ris t  C o n tro l

3. T a rg e t  S ide  P u l l i n g

4 . T r a i l  S ide  F o ld in g  and Tucking on th e  Downswing 

P o s i t i o n :

Assume a norm al a d d re s s  p o s i t i o n .  The hands sh o u ld  be 

p la c e d  on th e  c lub  so t h a t  th e  t a r g e t  hand i s  p o s i t io n e d  

below  th e  t r a i l  hand . From t h i s  p o s i t i o n  you sh o u ld  make 

f u l l  sw ings w h i le  c o n c e n t r a t i n g  on th e  t a r g e t  arm and w r i s t  

c o n t r o l .

A f t e r  one r e p e t i t i o n ,  go back  and r e p e a t .

R e p e t i t io n s /T im e  :

C lass  1: th r e e  r e p e t i t i o n s

C lass  2: f i v e  r e p e t i t i o n s

C la s se s  3-20: one m inu te  ( l a s t  30 seconds w i th  eyes
c lo s e d )

Kin e s t h e t i c  Cue s :

-Can you f e e l  y o u r  t r a i l  s id e  f o ld in g  on th e  backsw ing? 

-Can you f e e l  th e  t a r g e t  arm p u l l i n g  on th e  downswing? 

-Does i t  f e e l  l i k e  th e  t a r g e t  w r i s t  i s  f l a t  a t  th e  

im pact a re a ?

-Do you f e e l  th e  t r a i l  elbow came c lo s e  to  th e  body a t  

th e  s t a r t  o f  th e  swing and s ta y e d  t h a t  way th ro u g h  m ost o f  

th e  swing?
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-On the  downswing, can you f e e l  th e  s o f t  and r e l a x e d  

t r a i l  elbow come in  c lo s e  to  th e  body?

-Can you f e e l  th e  t a r g e t  w r i s t  s t a y in g  f i rm  th ro u g h  th e  

im pact a re a ?

Feedback :

C o n t in u a l ly  supp ly  feedback  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm an ce ) .

D r i l l  #28: I n s id e  P a th  D r i l l

Purpose :

T h is  d r i l l  g iv e s  th e  s tu d e n t  th e  f e e l i n g  o f  ap p ro ach in g  

the  im ag inary  b a l l  w i th  th e  arms sw inging down from in s id e  

the  t a r g e t  l i n e .  I t  g iv e s  th e  g o l f e r  th e  f e e l i n g  o f  

sw ing ing  i n s i d e  to  o u t s id e .

P r i n c i p l e s  T a u g h t :

1. C o r re c t  Downswing P lane

2. I n s id e  Approach

3. T r a i l  Arm G e t t in g  I n to  th e  S ide  on th e  Downswing 

P o s i t i o n  :

The s tu d e n t  sh o u ld  ta k e  a norm al a d d re s s  p o s i t i o n .

From t h i s  p o s i t i o n ,  you sh o u ld  f e e l  l i k e  you a re  sw ing ing  

th e  c lub  s t r a i g h t  back  on th e  t a r g e t  l i n e .

On th e  downswing you sh o u ld  f e e l  l i k e  you a re  sw ing ing  

the  c lub  down from f a r  i n s i d e  th e  t a r g e t  l i n e .  You sh o u ld
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f e e l  l i k e  you a re  sw ing ing  d i r e c t l y  to  r i g h t  f i e l d  on th e  

downswing. The f e e l i n g  h e re  shou ld  be " i n s i d e "  on th e  

backsw ing and " o u t s id e "  on th e  downswing.

A f t e r  one swing, go back  to  th e  a d d re s s  p o s i t i o n  and 

r e p e a t .

R e p e t i t io n s /T im e  :

C la s s  1: t h r e e  r e p e t i t i o n s

C lass  2: f i v e  r e p e t i t i o n s

C la s se s  3-20: one m inute  ( l a s t  30 seconds w i th  eyes
c lo s e d )

Kines th e  t i c  Cue s :

-Can you f e e l  th e  c lu b  go s t r a i g h t  back  on the  b a c k 

swing?

-Can you f e e l  y o u r  arms drop to  the  i n s i d e  on th e  

downswing?

-Does i t  f e e l  l i k e  you a re  sw ing ing  tow ard  r i g h t  f i e l d  

on the  downswing?

-Can you f e e l  y o u r  t r a i l  elbow g e t t i n g  c lo s e  to  th e  

s id e  on th e  downswing?

-Are you sw ing ing  i n s i d e  to  o u t s id e ?

F eed back :

C o n t in u a l ly  p ro v id e  feedback  as  to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e r fo rm a n c e ) .
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D r i l l  #29 : Angle and R e le a se  D r i l l

Purpose  ;

T h is  d r i l l  t r a i n s  th e  g o l f e r  to  r e t a i n  th e  t a r g e t  

a r m - c lu b s h a f t  a n g le  as  th e  arms a re  r e l e a s e d  th ro u g h  th e  

im pact a r e a .

P r i n c i p l e s  T a u g h t :

1. T a rg e t  A rm -C lubshaft  Angle R e te n t io n  on th e  
Downswing

R e le a se  and R o ta t io n  o f  Forearm s Through the 
Im pact Area

3. V e r t i c a l  P o s i t i o n i n g  o f  th e  C lu b s h a f t  on the 
Backswing and th e  Forw ard Swing

P o s i t i o n ;

S t a r t  w i th  y our t a r g e t  arm p a r a l l e l  to  th e  ground w h ile  

th e  c lu b  i s  in  th e  v e r t i c a l  p o s i t i o n .  From t h i s  p o s i t i o n ,  

swing th ro u g h  u n t i l  th e  t r a i l  arm i s  p a r a l l e l  to  th e  ground 

and th e  c lu b  i s  a g a in  i n  th e  v e r t i c a l  p o s i t i o n .

Go back  t o  th e  s t a r t i n g  p o s i t i o n  and r e p e a t .

R e p e t i t io n s /T im e  ;

C la s s  1: t h r e e  r e p e t i t i o n s

C la s s  2: f i v e  r e p e t i t i o n s

C la s s e s  3 -2 0 : one m inu te  ( l a s t  30 seco nds  w i th  eyes
c lo s e d )

K i n e s t h e t i c  Cues :

-Can you f e e l  th e  w r i s t s  r e t a i n  t h e i r  cocked  p o s i t i o n  

f a r  i n t o  t h e  im pac t a re a ?
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“ Can you f e e l  th e  fo rea rm s r o t a t e  and t u r n  o v e r  th ro u g h  

th e  im pact a re a ?

-Can you f e e l  th e  arms e x te n d  as  th e  c lu b  works up to  

t h e  v e r t i c a l  p o s i t io n ?

-Can you f e e l  the  r e l e a s e ?

F eed b ack :

C o n t in u a l ly  g ive  feed b ack  in fo rm a t io n  a s  to  th e  q u a l i t y  

o f  th e  s t u d e n t ' s  l a s t  swing (knowledge o f  p e r fo rm a n c e ) .

D r i l l  #30: F u l l  Swing F i n i s h  D r i l l

P u rp o ses  :

T h is  d r i l l  was d e s ig n e d  to  h e lp  th e  s tu d e n t  deve lop  a 

f u l l  m otion  swing i n s u r i n g  a b a l l i s t i c  movement. A lso , t h i s  

d r i l l  h e lp s  th e  g o l f e r  e s t a b l i s h  good b a la n c e  h a b i t s .

P r i n c i p l e s  T a u g h t :

1. B alance

2 . Motion

3. Arm Swing

4 . C e n t r i f u g a l  R e lease

5 . C o r r e c t  F in i s h

P o s i t i o n :

The b e g in n in g  p o i n t  f o r  t h i s  d r i l l  i s  th e  f i n i s h  

p o s i t i o n .  At th e  f i n i s h  p o s i t i o n ,  th e  hands a r e  h ig h  and 

th e y  a r e  p o s i t i o n e d  b e h in d  th e  h e a d .  The t a r g e t  knee  i s
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s l i g h t l y  f l e x e d  as  th e  m a jo r i t y  o f  the  w e ig h t  i s  su p p o r te d  

by th e  t a r g e t  l e g .  The b e l t  b u c k le  i s  f a c in g  th e  t a r g e t ,  

and most o f  th e  w e ig h t i s  o f f  th e  t r a i l  l e g .  The t r a i l  f o o t  

i s  i n  a v e r t i c a l  p o s i t i o n  (b e in g  b a la n c e d  by th e  t o e ) . The 

m a jo r i ty  o f  th e  w e ig h t  i s  on th e  o u t s id e  o f  th e  t a r g e t  f o o t .  

You shou ld  fa c e  th e  t a r g e t  w i th  a  v e ry  s l i g h t  bend in  th e  

low er back . The elbows rem ain  in  a r e l a x e d  p o s i t i o n .

From t h i s  s t a r t i n g  p o s i t i o n ,  count to  th r e e  and then  

take  a com plete  sw ing. Each tim e you f i n i s h  a swing you 

sh o u ld  h o ld  f o r  a coun t o f  t h r e e  b e fo re  sw inging  a g a in .

R e p e t i t io n s /T im e  :

C lass  1: t h r e e  r e p e t i t i o n s

C la s s  2; f i v e  r e p e t i t i o n s

C la s se s  3-20: one m inu te  ( l a s t  30 seconds w i th  th e
eyes  c lo s e d )

K i n e s t h e t i c  C ues:

-Do you f e e l  b a la n c e d  a t  th e  f i n i s h ?

-Are your hands h ig h  b e h in d  your head?

-Are your elbows r e la x e d ?

-Are you f a c in g  your t a r g e t ?

-Can you f e e l  y ou r  w e ig h t  on th e  o u t s id e  o f  your

t a r g e t  fo o t?

- I s  your t a r g e t  l e g  b e n t?

- I s  your t r a i l  knee f a c in g  your t a r g e t  and a re  you o f f

your t r a i l  h e e l?
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-Can you f e e l  a s l i g h t  a rc h  in  your back?

Feedback :

C o n t in u a l ly  p ro v id e  feedback  as to  th e  q u a l i t y  o f  th e  

s t u d e n t ' s  l a s t  swing (knowledge o f  p e rfo rm a n c e ) .
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D a ily  L esson P la n s

Monday, F eb ru a ry  8 

M eeting  P la c e ;  C lassroom  

T opics  Covered:

I .  E x p la n a t io n  o f  th e  T r a in in g .  A spec t o f  th e  G olf

L e a rn in g  Program .

A. Emphasized g o l f  swing p erfo rm ance  and n o t  b a l l  

f l i g h t  r e s u l t s .

B. E x p la in e d  t h e  t r a i n i n g  p r i n c i p l e s  o f  o v e r lo a d ,  

i n t e n s i t y ,  d u r a t i o n ,  and f req u e n cy .

C. E x p la in e d  to  t h e  c l a s s  why a w e ig h ted  c lu b  was b e in g  

u se d  w h i le  sw ing ing .

1 . To s t r e n g th e n  th e  g o l f  m u s c l e s - - s p e c i f i c i t y  o f  

t r a i n i n g .

2 . To g iv e  th e  s t u d e n t s  a b e t t e r  s e n s i t i v i t y  o r  

" f e e l "  f o r  t h e  movement p a t t e r n  o f  th e  g o l f  

swing and th e  m usc les  b e in g  u sed  in  t h a t  sw ing.

D. E x p la in e d  to  th e  c l a s s  why a g o l f  b a l l  was n o t  b e in g  

u se d .

1. I t  i s  th o u g h t  t h a t  th e  g o l f  b a l l  i n h i b i t s  th e  

l e a r n i n g  o f  a c o r r e c t  swing in  th e  e a r l y  

s t a g e s  o f  developm ent.

2 .  The a b sen ce  o f  a g o l f  b a l l  f o r c e s  th e  s tu d e n t  to  

c o n c e n t r a t e  on th e  swing and n o t  th e  r e s u l t s  

( b a l l  f l i g h t )  o f  t h a t  sw ing.
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E. E x p la in e d  why th e  swing d r i l l s  were b e in g  u sed .

1 . To a u to m a t i c a l l y  i n g r a i n  a  h a b i t  p a t t e r n  and 

fo rc e  th e  m usc les  and body p a r t s  to  work i n  a 

c o o rd in a te d  manner.

2 . To i n s u r e  th e  c o r r e c t  form.

F. E x p la in e d  to  th e  c l a s s  why th e  swing d r i l l s  were to

be perfo rm ed  c o r r e c t l y .

1 . To i n s u r e  p r o p e r  form.

2 . Emphasized to  t h e  s tu d e n ts  t h a t  i f  th e  d r i l l  i s  

pe rfo rm ed  i n c o r r e c t l y  t h e i r  norm al swing w i l l  

a l s o  be i n c o r r e c t .

G. Emphasized to  th e  s tu d e n t s  the  im portance  o f

i n t e n s i t y  o f  t r a i n i n g .

1 . Each i n d i v i d u a l ' s  g o l f  swing developm ent i s  

d i r e c t l y  r e l a t e d  to  th e  number o f  swing 

r e p e t i t i o n s  t h a t  a re  c o r r e c t l y  perfo rm ed  w i th in  

th e  g iv e n  tim e l i m i t  ( 1  m in . ) .

2 .  P ro g re s s  i s  d i r e c t l y  r e l a t e d  to  i n t e n s i t y  o f  

t r a i n i n g .

I I .  E x p la n a t io n  o f  K i n e s t h e t i c  o r  the  " F e e l"  Method o f

L e a rn in g  th e  Swing.

A. E x p la in e d  to  th e  s tu d e n t s  th e  r e a s o n  why h a l f  o f  th e

swing d r i l l s  a re  p e rfo rm ed  w i th  th e  eyes c lo s e d .

1 . In  o r d e r  to  h e ig h te n  th e  k i n e s t h e t i c  s e n s i t i v i t y  

f o r  t h e  movement p a t t e r n  o f  th e  g o l f  sw ing.
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2. In  o r d e r  to  e n a b le  th e  s tu d e n ts  to  q u ic k ly

l e a m  th e  m echanics o f  a  c o r r e c t  g o l f  sw ing.

B. E x p la in e d  th e  re a so n  f o r  th e  u se  o f  k i n e s t h e t i c  

c u e s .

C. E x p la in e d  th e  " r e f e r e n c e  o f  c o r r e c t n e s s "  to  th e  

s t u d e n t s .

1. In  o r d e r  to  make se n so ry  ( k i n e s t h e t i c  swing 

c o m p a r iso n s .

2. In  o r d e r  to  i m i t a t e  th e  i n s t r u c t o r ' s  swing.

3. In  o r d e r  to  u se  m enta l p r a c t i c e  and 

i n t e r n a l i z e  th e  swing f e e l i n g s .
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Wednesday, F eb ru a ry  10, and Monday, F eb ru a ry  15

M eeting  P la c e  ; C lassroom

Topic Covered: The Model o f  C o r re c tn e s s

1. D e sc r ib e d  th e  te n  most c r i t i c a l  p a r t s  o f  th e  g o l f  

sw ing.

2 . E x p la in e d  body movement i n  each  p o s i t i o n .

3. D em onstra ted  th e s e  p o s i t i o n s  to  th e  s t u d e n t s .

4 . Used an o v e rh ead  p r o j e c t o r  t o  show th e  model o f  

c o r r e c t n e s s .

5 .  D e sc r ib e d  th e  movement t h a t  o c c u rs  a s  th e  model g e ts  in  

each  p o s i t i o n .

6 . Encouraged s tu d e n t s  to  i n t e r n a l i z e  th e s e  c r i t i c a l  

p o i n t s .

7. QueS t io n -a n sw e r  p e r io d  on th e  m odel.
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We dne s d a y , Feb ru a ry  17

M eeting  P la c e :  Gym nastics Area

C lass  F o rm ation : Three o r  f o u r  rows. Ten f e e t  o f  space

on a l l  s i d e s  o f  each  s tu d e n t  ( se e  Appendix 

F ) . I n s t r u c t o r  f a c e s  s tu d e n t s .

T op ics  Covered: "The S t a t i c s "  o r  th e  Pre-Sw ing  Fundam entals

Grip

P o s tu re  and P o s i t i o n  

A lignm ent and Aim 

S tance  

S e t  Up

I . Grip

The c l a s s  u se d  p re - fo rm e d  molded g r ip s  th ro u g h o u t  

th e  t r a i n i n g  p e r i o d .  I t  was th o u g h t  t h a t  th e  p r e 

molded g r ip  w ould f o r c e  th e  s t u d e n t s  to  h o ld  t h e  c lub  

p r o p e r ly  and g iv e  them a k i n e s t h e t i c  f e e l i n g  f o r  th e  

c o r r e c t  g r ip  th ro u g h o u t  th e  e n t i r e  t r a i n i n g  p e r io d .  A 

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

w hich d e s c r ib e s  th e  g o l f  d r i l l s .

S ince  th e  g r ip  d i r e c t l y  c o n t r o l s  th e  c lu b f a c e ,  i t

was th o u g h t  t h a t  t h e  c o r r e c t  g r ip  was e x tre m e ly  im p o r ta n t  

i n  o r d e r  to  i n s u r e  p ro p e r  movement. Each s tu d e n t  was 

checked  by  th e  i n s t r u c t o r  to  see  i f  he  had a c o r r e c t  

grip.
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I I .  P o s tu re  and P o s i t i o n  ( se e  Appendix F)

A. A t h l e t i c  p o s i t i o n  o f  sp in e  a n g le  formed a t  a d d re s s .

B. The im po rtance  o f  e s t a b l i s h i n g  th e  c o r r e c t  

p o s tu r e  and r e t a i n i n g  t h a t  m ostu re  a l l  t h e  way 

th ro u g h  th e  sw ing ing  m otion  was em phasized . 

M a in ta in in g  th e  p ro p e r  p o s tu r e  a llo w ed  th e  s tu d e n t  

to  g e t  i n t o  th e  c o r r e c t  body p o s i t i o n s  th ro u g h o u t  

th e  swing.

C. The amount and d u r a t io n  o f  knee f l e x i o n  was 

d i s c u s s e d .

I I I .  A lignm ent and Aim ( s e e  Appendix F)

A. A lig n  th e  body.

1 . A lign  th e  s h o u ld e r s  u n t i l  th e y  a re  p a r a l l e l  

to  th e  im a g in a ry  t a r g e t .

2 .  A lig n  th e  f e e t ,  knees  and h ip s  u n t i l  th e y  a re  

p a r a l l e l  t o  an im ag in ary  t a r g e t .

B. Aim th e  c lu b f a c e  a t  th e  im ag in a ry  t a r g e t .

IV. S tan ce  and S e t-u p  ( s e e  Appendix F)

A. T a rg e t  and t r a i l  arm p o s i t i o n .

B. Head p o s i t i o n .

C. W eight d i s t r i b u t i o n .

D. M uscular t e n s io n .

E. S ta n c e .

1. Type o f  s ta n c e

2 .  W idth o f  s t a n c e
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Im ag inary  B a ll  P o s i t io n in g

A. With a p ie c e  o f  w h ite  a d h es iv e  ta p e ,  an "X" was 

p la c e d  on th e  f l o o r  o r  th e  ground where th e  

im ag inary  b a l l  was th o u g h t to  b e .

B. P o s i t i o n  th e  im ag inary  b a l l  o f f  th e  t a r g e t  h e e l .  

A l l  th e  swing d r i l l s  were perfo rm ed  from t h i s  

i n i t i a l  t a r g e t  h e e l  p o s i t i o n .

C. D is ta n ce  from th e  im ag inary  b a l l .  The s tu d e n ts  

d e te rm ined  t h e i r  d i s t a n c e  from the  im ag inary  by:

1. T h e i r  body b u i l d —a s h o r t  and h e a v y - s e t

p e rso n  was t o l d  to  s ta n d  f u r t h e r  away from th e

b a l l  w h ile  a t a l l  p e rso n  was t o l d  to  s ta n d

c l o s e r  to  th e  b a l l .

2 . The amount o f  bend from th e  h i p s . A h e a v y - s e t

p e rso n  was t o l d  to  bend more from th e  h ip s  to

f r e e  up t h e  arms w h ile  a th in n e r  and t a l l e r  

p e rso n  was t o l d  to  s ta n d  up s t r a i g h t e r  in  

o r d e r  to  a ch iev e  arm freedom .

3. T h e ir  n a t u r a l  arm h a n g . The s tu d e n ts  were 

t o l d  to  bend fo rw ard  from t h e i r  h ip s  k eep in g  

t h e i r  backs  s t r a i g h t .  They were a l s o  t o l d  to  

bend t h e i r  knees s l i g h t l y  and a llo w  t h e i r  arms 

to  hang down v e r t i c a l l y .  The b a l l  p o s i t i o n  

was de te rm in ed  from t h i s  v e r t i c a l  arm hang 

p o s i t i o n .
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4 . Upper arm p la c e m e n t . The s tu d e n ts  were 

t o l d  t h a t  th e  im ag in a ry  b a l l  was i n  th e  

c o r r e c t  p o s i t i o n  when th e  back  o f  th e  upper 

arms ( th e  t r i c e p s )  s l i g h t l y  touched  th e  c h e s t .

VI. The Im portance  o f  Assuming a P ro p e r  G rip , S e t -u p ,

P o s tu re ,  A lignm ent, and B a l l  P o s i t i o n i n g

A. I f  th e  c lu b  and body a r e  p o s i t i o n e d  c o r r e c t l y  a t  

t h e  s t a r t  o f  th e  sw ing, th e  s tu d e n t  was t o l d  t h a t  

he had  a b e t t e r  chance o f  making a c o r r e c t  m otion .

B. I f  th e  c lub  and body were i n c o r r e c t l y  p o s i t i o n e d

a t  th e  s t a r t  o f  the  sw ing, the  e n t i r e  sw ing ing

p ro c e s s  would be composed o f  swing com pensa tions 

to  make up f o r  poo r i n i t i a l  p o s i t i o n i n g .

V II .  I n d i v id u a l  Help and E r r o r  C o r r e c t io n s
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Monday, F eb ru a ry  22, and Wednesday, F e b ru a ry  24 

M eeting  P la c e :  G ym nastics Area

C la s s  F o rm ation : Three o r  fo u r  rows. Ten f e e t  o f  space

on a l l  s id e s  o f  each  s tu d e n t .  I n s t r u c t o r  

f a c e d  th e  s t u d e n t s .

T op ics Covered:

1. Review o f  th e  " s t a t i c s . "

a . g r ip

b .  p o s tu r e  and p o s i t i o n

c . a l ig n m en t  and aim

d . s ta n c e

e .  s e t - u p

2 . D em onstra t ion  o f  each  swing d r i l l  by th e  

i n s t r u c t o r .  Two r e p e t i t i o n s  o n ly .  As th e  

i n s t r u c t o r  d e m o n s tra te d  each  swing d r i l l ,  he 

d e s c r ib e d  th e  re a s o n  th e  sw ing d r i l l  was im p o r ta n t  

f o r  improved sw ing t e c h n iq u e .

3. A f t e r  t h e  i n s t r u c t o r  d e m o n s tra te d  th e  sw ing d r i l l ,  

th e  s tu d e n t s  were asked  to  p e r fo rm  th e  d r i l l .  At 

t h i s  t im e , th e  i n s t r u c t o r  made c o r r e c t i o n s  on any 

s tu d e n t  who was n o t  p e r fo rm in g  th e  d r i l l  c o r r e c t l y .  

Once th e  i n s t r u c t o r  f e l t  t h a t  th e  e n t i r e  c l a s s  

c o u ld  p e rfo rm  th e  d r i l l  c o r r e c t l y ,  he  w en t on to  

th e  n e x t  d r i l l .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



360

The f i r s t  15 d r i l l s  were t a u g h t  on Monday, F eb ru a ry  22, 

and th e  l a s t  15 d r i l l s  were ta u g h t  on Wednesday, F eb ru ary  

24.

In  p e rfo rm in g  a l l  d r i l l s ,  swing perfo rm ance  was 

em phasized .

Each s tu d e n t  p e rfo rm ed  e v e ry  d r i l l  a t  l e a s t  f i v e  t im e g 

by F eb ruary  2 4 .
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On th e  d a te s  l i s t e d  below th e  k i n e s t h e t i c  i n s t r u c t i o n a l

method was fo l lo w ed  e x a c t l y  as i t  i s  d e s c r ib e d  in  Appendix

F.

Monday, March 1 Monday, March 29

Wednesday, March 3 Wednesday, March 31

Monday, March S

Wednesday, March 10 

Monday, March 15 

Wednesday, March 17

r ioauÈ ty , j

Wednesday, A p r i l  7

M eeting  P la c e :  O u ts id e

C lass  Form ation : Three o r  fo u r  rows. Ten f e e t  o f  space  on

a l l  s id e s  o f  each  s tu d e n t .  I n s t r u c t o r  

f a c e s  s tu d e n ts  a s  he  d e m o n s tra te s  the  

d r i l l .

C la s s  O b je c t iv e :  Develop an e f f i c i e n t  g o l f  swing by f e e l i n g

th e  sw ing.

Swing O b je c t iv e :  Aim and swing th e  c lu b  a lo n g  th e  t a r g e t

l i n e .

Topic Covered: Development o f  a c o r r e c t  g o l f  swing

th ro u g h  th e  use  o f  swing d r i l l s  and 

k i n e s t h e t i c  t r a i n i n g  te c h n iq u e s .

P ro c ed u re s  Follow ed:

1. A l l  swing d r i l l s  were pe rfo rm ed  e x a c t l y  as

p r e s e n t e d  i n  Appendix F. C o n s ta n t  em phasis was p la c e d  on

swing p e rfo rm an ce .
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2 . Once th e  c l a s s  was i n  fo rm a tio n ,  th e  i n s t r u c t o r  

s t a r t e d  w i th  D r i l l  #3 (The G enera l Motion D r i l l ) .

3. The i n s t r u c t o r  d em o n s tra ted  each  d r i l l  b e fo re  th e

s tu d e n t s  were a llo w ed  to  p e rfo rm  th e  d r i l l .

4 .  Each d r i l l  was tim ed  by th e  i n s t r u c t o r .  Most

d r i l l s  l a s t e d  one m in u te .  The l a s t  t h i r t y  seconds o f  each  

d r i l l  were pe rfo rm ed  w i th  th e  eyes c lo s e d .  The i n s t r u c t o r  

in fo rm ed  th e  s tu d e n t s  when to  c lo s e  t h e i r  e y e s .

5 .  D uring  th e  perfo rm ance  o f  each  d r i l l ,  th e  

i n s t r u c t o r  gave te rm in a l  v e rb a l  augmented feedback  as  to  the  

c o r r e c t n e s s  o f  th e  s t u d e n t ' s  p re v io u s  sw ing. T h is  was 

th o u g h t  to  be p o s i t i v e l y  r e i n f o r c i n g  and c o n s t r u c t i v e l y  

c r i t i c a l .

6 . The i n s t r u c t o r  fo l lo w ed  th e  commentary which gave

k i n e s t h e t i c  cues t h a t  d e s c r ib e d  which " f e e l i n g s "  th e  

s tu d e n ts  sh o u ld  t r y  to  re c o g n iz e  a s  th ey  were sw inging  th e  

c lu b .  The s tu d e n ts  were encouraged  to  g e t  th e  " f e e l i n g  o r  

s e n s a t io n "  t h a t  each  d r i l l  p ro v id e d .

7. The s tu d e n ts  were rem inded to  t r y  to  remember how 

th e  swing model looked  as  th ey  were sw ing ing .
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M eeting  P la c e :  O u ts id e

C la ss  Fo rm ation : Three o r  f o u r  rows. Ten f e e t  o f  space  on

a l l  s id e s  o f  each  s tu d e n t .  The i n s t r u c t o r  

f a c e d  th e  s tu d e n ts  a s  he  d em o n s tra te d  th e  

d r i l l s .

I .  C la s s  O b je c t iv e s :  To develop  an e f f i c i e n t  g o l f  swing

by em p hasiz ing  k i n e s t h e t i c  cues and swing " f e e l s ” to

th e  s t u d e n t .  To em phasize th e  g o l f  swing and n o t  th e

r e s u l t s  o f  t h a t  swing ( b a l l  f l i g h t ) .

I I .  Swing O b je c t iv e s :  Aim and swing th e  c lu b  a lo n g  th e  

t a r g e t  l i n e .

I I I .  T op ics  Covered: Swing d r i l l s  and l i m i t e d  h i t t i n g  w i th  

eyes c lo s e d .

IV. P ro c ed u re s  to  be fo l lo w ed :

A. The same p ro c e d u re s  a s  p re v io u s  c l a s s e s  were u sed  

e x c e p t  t h a t  a f t e r  th e  swing d r i l l s  were com pleted  

th e  s tu d e n t s  were g iv en  te n  b a l l s  each  to  h i t  w i th

a seven i r o n .  The s tu d e n t s  were a sked  to  h i t

th e s e  b a l l s  w i th  t h e i r  ey es  c lo s e d .

B. The em phasis  was s t i l l  on making a c o r r e c t  g o l f  

sw ing. The b a l l  was made i n c i d e n t a l  to  th e  whole 

p ro c e s s  a s  th e  s tu d e n t s  were t o l d  to  swing 

" th ro u g h "  th e  b a l l  and n o t  " to "  th e  b a l l .
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V. The b a l l  was b ro u g h t  in  d u r in g  th e  n i n t h  week o f  

t r a i n i n g  i n  o r d e r :

A. To accus tom  th e  s tu d e n t  to  th e  b a l l  p o s i t i o n  so 

t h a t  when he was r e t e s t e d  ( f i lm e d )  he would n o t  

fo cu s  a l l  h i s  a t t e n t i o n  on th e  new s t i m u l i  ( th e

g o l f  b a l l )  and  f o r g e t  th e  im p o rtan ce  o f  making a 

c o r r e c t  sw ing.

B. To g iv e  th e  s tu d e n t  a " f e e l i n g "  f o r  th e  g o l f  b a l l

and how i t  r e a c t s  o f f  th e  c lu b f a c e .

C. To g iv e  th e  s tu d e n t  a f e e l i n g  f o r  t h e  s e t - u p ,

p o s t u r e ,  g r i p ,  s t a n c e ,  and a l ig n m e n t  when th e  b a l l  

was p r e s e n t ,

D. To g iv e  th e  s tu d e n t  a " f e e l i n g "  o f  how f a r  away

from th e  b a l l  to  s ta n d  when th e  b a l l  was p r e s e n t .
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On th e  d a te s  l i s t e d  below , th e  b a l l  was in t ro d u c e d  

a f t e r  th e  f i f t y - m i n u t e  t r a i n i n g  p e r io d .

Monday, A p r i l  12 

Wednesday, A p r i l  14 

Monday, A p r i l  19 

Wednesday, A p r i l  21
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The c o n t r o l  group was t a u g h t  th e  g o l f  swing u s in g  

c o n v e n t io n a l  i n s t r u c t i o n a l  m ethods. C o n v en tio n a l  g o l f  

i n s t r u c t i o n  i s  t y p i c a l l y  t a u g h t  o u t s id e  w i th  a  g o l f  b a l l .

The m a jo r i t y  o f  t h i s  ty p e  o f  l e a r n i n g  t a k e s  p la c e  th ro ugh  

th e  s t u d e n t ' s  se n se  o f  h e a r in g  and s i g h t .

C o n v en tio n a l  g o l f  i n s t r u c t i o n  makes swing c o r r e c t i o n s  

b a se d  on b a l l  f l i g h t  r e s u l t s .  T h is  i s  n o rm a l ly  t r a n s m i t t e d  

th ro u g h  v e rb a l  cues th e  s tu d e n t  r e c e i v e s  from th e  i n s t r u c t o r .  

The i n s t r u c t o r ' s  d e m o n s tra t io n  o f  t h e  s k i l l  was a l s o  a b ig  

p a r t  o f  each  l e s s o n .  A f t e r  th e  i n s t r u c t o r  d em o n s tra te d  th e  

s k i l l ,  he  d e s c r ib e d  and e x p la in e d  th e  s k i l l  to  be l e a r n e d  

to  t h e  s t u d e n t s .  Once th e  s tu d e n t s  had  seen  th e  s k i l l  

p e rfo rm ed  by th e  i n s t r u c t o r ,  th e y  t r i e d  to  i m i t a t e  and 

d u p l i c a t e  th e  i n s t r u c t o r ' s  swing and th e  fundam en ta ls  t h a t  

were p r e s e n te d .  B a l l  s t r i k i n g  was an i n t e g r a l  p a r t  o f  t h i s  

method.

A l l  e r r o r  c o r r e c t i o n  i n  c o n v e n t io n a l  g o l f  i n s t r u c t i o n  

was b a sed  on th e  f l i g h t  o f  th e  g o l f  b a l l .  For exam ple, i f  

th e  b a l l  f l i g h t  was p o o r ,  th e  s tu d e n t  r e l i e d  on h i s  

i n s t r u c t o r  f o r  a d v ic e  on how to  c o r r e c t  t h a t  sw ing e r r o r .

The i n s t r u c t o r  gave th e  s tu d e n t  th r e e  o r  fo u r  fundam en ta ls  

t h a t  m igh t h e lp  th e  s tu d e n t  h i t  th e  b a l l  b e t t e r .  T h is  k in d  

o f  i n s t r u c t i o n  was b a se d  on n e g a t iv e  feedback  mechanisms.

In  o t h e r  w o rd s , th e  s tu d e n t  was v e ry  aware o f  t h e  e r r o r s  in  

h i s  swing b u t  n o t  aware o f  how to  c o r r e c t  th o se  e r r o r s . At
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t im e s ,  i t  seemed th e  s tu d e n t  was c o n c e n t r a t i n g  on what he 

sh o u ld  be a v o id in g  r a t h e r  th an  c o n c e n t r a t i n g  on what he was 

t r y i n g  to  acc o m p lish .  F u r th e rm o re ,  i f  th e  b a l l  f l i g h t  was 

p o o r ,  b o th  th e  i n s t r u c t o r  and th e  s tu d e n t  assumed t h a t  th e  

swing was a l s o  p o o r ,  and  a swing c o r r e c t i o n  was made. 

A lthough  l e a r n in g  th e  g o l f  swing was an im p o r ta n t  p a r t  o f  

th e  c o n v e n t io n a l  m ethod, h i t t i n g  the  b a l l  lo n g  and s t r a i g h t  

was a l s o  an im p o r ta n t  o b j e c t i v e .  Knowledge o f  r e s u l t s  ( b a l l  

f l i g h t )  was em phasized  a s  much as swing pe rfo rm ance  w i th  

t h i s  method.

S ince  each  s tu d e n t  i n  t h e  c o n t r o l  group h i t  a t  l e a s t  

s e v e n ty - f iv e  b a l l s  d u r in g  each  c l a s s  p e r io d ,  i t  was s t i l l  

f e l t  t h a t  th e  s tu d e n t  sh o u ld  u n d e rs ta n d  th e  im p ac t f a c t o r s  

o r  B a l l  F l i g h t  Laws t h a t  c ause  a g o l f  b a l l  to  f l y  s t r a i g h t .  

These B a l l  F l i g h t  Laws were t a u g h t  a t  th e  b e g in n in g  o f  th e  

s e m e s te r .  An u n d e rs ta n d in g  o f  th e  B a l l  F l i g h t  Laws was 

th o u g h t  to  h e lp  th e  s tu d e n t  to  make h i s  own c o r r e c t i o n s .

D uring  th e  te n  week i n s t r u c t i o n a l  p e r io d ,  th e  s tu d e n ts  

in  th e  c o n t r o l  group were a l lo w e d  to  p r a c t i c e  w i th  a l l  o f  

t h e i r  c lu b s .  Both th e  i r o n  c lu b  sw ings and th e  wood c lub  

swings were t a u g h t  to  t h e  s t u d e n t s .  S ince  th e r e  a r e  a 

v a r i e t y  o f  c o n v e n t io n a l  m ethods t h a t  w ere found to  be 

e f f e c t i v e  l e a r n i n g  t o o l s ,  a co m b in a tio n  o f  t h e s e  methods was 

u sed .  A t th e  b e g in n in g  o f  e a c h  c l a s s ,  th e  fu n d am en ta ls  t h a t  

were b e in g  em phasized t h a t  day were d e s c r ib e d  and
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d e m o n s tra te d .  The s tu d e n ts  were e x p ec te d  to  in c o r p o r a te  

th e s e  new fu n d am en ta ls  i n t o  t h e i r  swings each  p r a c t i c e  

s e s s io n .  A f t e r  a d e m o n s tra t io n ,  th e  i n s t r u c t o r  w alked up 

and down th e  l i n e  g iv in g  i n d iv id u a l  i n s t r u c t i o n  as the  

s tu d e n t s  c o n t in u e d  to  h i t  b a l l s .  E r ro r  c o r r e c t i o n  was b a sed  

on feed b ack  t h a t  th e  s tu d e n t  r e c e iv e d  from th e  f l i g h t  o f  th e  

b a l l .

D a ily  L esson P lan  Examples

T hursday , F e b ru a ry  4 

M eeting  P la c e :  C lassroom

T opics  P re s e n te d :

(1) The g a m e - - h is to r y ,  v a lu e s  and how to  p la y  i t .

(2) P a r t s  o f  the  g o l f  c o u rse

(3) Term inology

(4) Reading th e  s c o r e c a r d

(5) U n d e rs tan d in g  th e  equipm ent and when to  u se  i t

( 6 ) Types o f  p la y

(a) medal p la y

(b) m atch p la y

(7) U n d e rs tan d in g  th e  d i f f e r e n t  ty p e s  o f  sw ings and 

when to  u se  them

(a) th e  d r i v e r  sw ing—h i t  the  b a l l  on upswing

(b) t h e  i r o n  sw ing—h i t  th e  b a l l  on downswing

(c) th e  c h ip p in g  swing
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(d) che p i t c h i n g  swing

(e)  th e  sand  wedge swing

( f )  th e  p u t t

( 8 ) H and icapp ing

Tuesday, F eb ru ary  9, and T hursday, F eb ruary  11 __

M eeting  P la c e :  C lassroom

T opics  P re s e n te d :

(1) B as ic  r u l e s

(2) S a fe ty

(3) E t i q u e t t e

(4) I n t r o d u c t io n  to  B a l l  F l i g h t  Laws o r  th e  im pact

f a c t o r s  t h a t  cause  a g o l f  b a l l  to  go s t r a i g h t

(a) im po rtan ce  o f  a  swing p a th  t h a t  i s  moving in  

th e  d i r e c t i o n  o f  th e  t a r g e t  a t  t h e  p o in t  o f  

im pact

(b) im po rtan ce  o f  a fa c e  p o s i t i o n  t h a t  i s  f a c in g  

th e  t a r g e t  l i n e  a t  th e  p o i n t  o f  im pact

(c) im p o rtan ce  o f  h i t t i n g  th e  g o l f  b a l l  i n  th e  

c e n t e r  o f  th e  c lu b  fac e

(d) im p o rtan ce  o f  g e n e r a t in g  maximum c lu b h ead  speed  

a t  th e  p o i n t  o f  im pact

(e) im p o rtan ce  o f  ap p ro a ch in g  the  b a l l  from  th e  

c o r r e c t  an g le  o f  a t t a c k
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(5) Summary and e x p la n a t io n  o f  p r i n c i p l e s

(a

(b

(c

(d

(e

( f

(g

(h

( i

( j

(k

(1

(m

(n

(o

(P

(q

g r ip

aim and a lig n m en t 

s e t -u p  and p o s tu r e  

downswing p la n e  

w id th  o f  a rc  

l e n g th  o f  a rc  

t a r g e t  w r i s t  p o s i t i o n  

l e v e r  system  

tim in g  

r e l e a s e

dynamic b a la n c e  and foo tw ork  

swing c e n t e r

body tu r n  and body r o t a t i o n  

t a r g e t  s id e  c o n t r o l  

tempo 

rhythm

body r o t a t i o n

Tuesday, F eb ruary  16, and T hursday , F e b ru a ry  18

M eeting P la c e :  A u x i la ry  Gymnasium
Room 300 n e a r  th e  g o l f  n e t

C lass  Form ation : S e m -c i rc le  a round  th e  i n s t r u c t o r
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The P re-Sw ing  P r i n c i p l e s

The G rip

A. E x p la n a t io n  and D e s c r ip t io n  o f  th e  T hree  Types o f

G rips

1 . The b a s e b a l l  g r ip

2 .  The i n t e r l o c k i n g  g r ip

3. The o v e r la p p in g  g r ip

B. D isc u s s io n  o f  G rip  P re s s u r e

C. V erb a l  E x p la n a t io n  and D em on stra t ion  o f  th e  Grip

1 . Palms fa c e  one a n o th e r

2. The V s  formed when th e  thumbs and f o r e f i n g e r s

o f  th e  two hands sh o u ld  p o i n t  tow ard  th e  t r a i l  

sh o u ld e r

3. Back o f  th e  t a r g e t  hand  and th e  palm  o f  the  

t r a i l  hand sh o u ld  fa c e  tow ard  th e  t a r g e t  and 

be l i n e d  up w i th  th e  c lu b fa c e

4 . Hands sh o u ld  be as  c lo s e  to  one a n o th e r  as 

p o s s ib l e  when p u t  i n  th e  c lub

5. T a rg e t  hand g r ip  i s  a com bin a tion  p a lm - f in g e r  

g r ip

6 . T r a i l  hand g r ip  i s  a  f i n g e r  g r ip

7. When p l a c in g  th e  t a r g e t  hand on th e  c lu b ,  th e  

thumb o f  th e  t a r g e t  hand sh o u ld  be p la c e d  j u s t  

to  th e  r i g h t  o f  th e  c e n t e r  o f  th e  g r ip
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8 . When p l a c in g  th e  t r a i l  hand on th e  c lu b ,  th e  

l i f e l i n e  o f  t h e  t r a i l  hand sh ou ld  f i t  sn ug ly  

on to p  o f  th e  t a r g e t  thumb

I I .  The S ta n c e - -D e m o n s tra t io n

A. E x p la n a t io n  and D e s c r ip t i o n  o f  th e  Three Types o f  

S ta n ce s

1 . The open s t a n c e - - u s e d  f o r  s h o r t  s h o t s ,  ch ip  

s h o t s ,  and p i t c h  s h o ts

2. Square  s t a n c e - - u s e d  f o r  wood s h o ts  and lon g  

and medium i r o n s

3. C lo sed  s t a n c e - - n o t  u se d  any more

B. S ta n ce  W idth

1. Narrow fo r  s h o r t e r  s h o t s  b e cau se  l e s s  l e g  

a c t i o n  i s  needed

2. Wider (ab o u t  s h o u ld e r  w id th  a p a r t )  f o r  lo n g e r  

s h o ts  b ecau se  more l e g  a c t i o n  i s  needed

I I I .  B a l l  P o s i t io n in g - - D e m o n s t r a t io n

A. E x p la n a t io n  and D e s c r ip t i o n  o f  th e  Two B a s ic  B a l l  

P o s i t i o n s

B. B a l l  P o s i t i o n i n g  f o r  Woods and Long I ro n s  i s  O ff 

th e  T a r g e t  Heel

C. B a l l  P o s i t i o n i n g  f o r  th e  M iddle I r o n s ,  S h o r t  

I r o n s ,  and  S h o r te r  Shots  i s  O ff th e  M iddle o f  

th e  S tan ce
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IV. The G o lf  P o s tu re - -D e n io n s tra t io n

A. E x p la n a t io n  and  D e s c r ip t io n  o f  th e  G o lf  P o s tu re  

and Why I t  I s  Im p o r ta n t  to  S tay  in  t h e  G olf 

P o s tu re  f o r  t h e  E n t i r e  Swing

B. D e s c r ip t io n  o f  th e  A t h l e t i c  P o s i t i o n

1. S l i g h t  b en d  a t  th e  knees

2 . W eight e v e n ly  d i s t r i b u t e d  betw een  th e  b a l l s  

and h e e l s  o f  th e  f e e t

3. Bend fo rw a rd  from the  w a i s t  ( h ip s )  k e ep in g  

th e  back  s t r a i g h t  u n t i l  an  a n g le  i s  formed 

a t  th e  s p in e

4. Im portance  o f  k e e p in g  th e  knees b e n t  i n  th e  

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

sw ing ing  m otion

5. Arms sh o u ld  hand down v e r t i c a l l y  to  th e  

ground

V. W eight D is t r ib u t io n - - D e m o n s t r a t io n

A. S ix ty  P e r c e n t  to  Seventy  P e r c e n t  o f  t h e  W eight 

Favors  th e  T r a i l  Foot f o r  th e  Woods and  Long 

I ro n s

B. W eight i s  E ven ly  D i s t r i b u t e d  f o r  th e  Middle 

I ro n s

C. W eight Favors  th e  T a rg e t  Leg f o r  th e  S h o r t  

I r o n s  and A l l  S h o r te r  Shots
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VI. Head P o s i t i o n i n g —D em onstra t ion

A. The Head i s  P o s i t i o n e d  Behind th e  B a l l  f o r  th e  

Woods and Long I ro n s

B. The Head i s  P o s i t i o n e d  Over th e  B a ll  f o r  Medium 

and S h o rt  I ro n s

C. The Head i s  P o s i t i o n e d  in  F ro n t  o f  th e  B a l l  f o r  

Chips and P i tc h e s .  ..................... . ..................... .........

V II .  Arm P o s i t io n in g - -D e m o n s t r a t io n

A. The T arge t  Arm, W ris t  and C lu b s h a f t  Form a 

S t r a i g h t  L ine  A l l  th e  Way Down to  the  B a l l  a t  

Address

B. The Hands a re  P o s i t i o n e d  O ff th e  I n s id e  o f  the  

T a rg e t  Leg

C. The Back o f  th e  Upper Arms a re  R e s t in g  A g a in s t  

th e  Chest

D. The Arms Should Be Hanging Down i n  a V e r t i c a l  

P o s i t i o n  w i th  th e  T r a i l  Arm a L i t t l e  C lo se r  to  

th e  Body th an  th e  T a rg e t  Arm

V I I I .  D eterm in ing  th e  D is ta n c e  from th e  B a l l - -D e m o n s tra t io n

A. Dependent on th e  L ength  o f  th e  Club and th e  

Amount o f  Leg A c t io n  Needed

1. S tand  v e ry  c lo s e  f o r  c h ip s  and p i t c h e s

2 . S tand  f a r t h e r  away f o r  f u l l  swings

B. Determine D is ta n c e  from th e  B a l l  By:

1. Bend a t  th e  knee

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



376

2. Bend fo rw ard  from th e  h ip s  k e e p in g  th e  back 

s t r a i g h t  and th e  u p p e r  t a r g e t  arm in to  th e  

c h e s t

3. L e t  arms hand in  a v e r t i c a l  p o s i t i o n

IX. Body A lig n m e n t--D em o n s tra t io n

A. Using a Square  S t a n c e , th e  F e e t  a re  L ined  Up So

Tliey axe r à r â l l e l  w i th  th e  T a rg e t  L ine

B. The S h o u ld e rs  a r e  A lso L ined  Up So th ey  a re

P a r a l l e l  w i th  th e  T a rg e t  L ine

C. The T a rg e t  S ho u ld e r  I s  Much H igher  th a n  th e  T r a i l  

S hou lder

X. C lubface  A im --D em onstra tion

A. R e s t  th e  Club on Ground So I t  I s  Not R e s t in g  

on I t s  Toe o r  Heel

B. Aim th e  C lub face  Where You Want th e  B a l l  to  

End Up

C. A lig n  Your Body to  th e  C lubface

XI. M uscular T en s io n --D e m o n s tra t io n

A. The W eight Should Be F e l t  on th e  I n s id e s  o f  th e  

F e e t  a t  A ddress ( s t a n d  s l i g h t l y  knockkneed to  

g e t  t h i s  f e e l in g )

B. A Small Amount o f  P re s s u r e  i n  th e  Lower Back 

Area

C. P re s s u re  Can Be F e l t  on th e  I n s id e s  o f  th e  Legs
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X II .  S tu d e n t  P a r t i c i p a t i o n  and E r r o r  C o r re c t io n

X I I I .  D ates o f  I n s t r u c t i o n :

On th e  d a te s  l i s t e d  below , c o n v e n t io n a l  methods o f  

g o l f  i n s t r u c t i o n  were used  to  te a c h  th e  c o n t r o l  group 

The s tu d e n t  h i t  a t  l e a s t  s e v e n t y - f i v e  b a l l s  d u r in g  

each  m e e tin g  a s  a  p a r t  o f  th e  i n s t r u c t i o n .

T uesday, F e b ru a ry  23 

T hursday , F e b ru a ry  25 

Tuesday, March 2 

T hursday , March 4 

T uesday, March 9 

Thurs d a y , March 11 

T uesday, March 16 

T hursday , March 18

Tuesday, March 30 

T hursday , A p r i l  1 

Tuesday, A p r i l  6 

T hursday, A p r i l  8 

Tuesday, A p r i l  13 

T hursday , A p r i l  15 

Tuesday, A p r i l  20 

T hursday , A p r i l  22
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t  f o r  im p a ire d  o b s e r v a t io n s  (N^=N2 ) u se d  to  d e te rm ine  

th e  hom ogeneity  o f  th e  two groups b e fo r e  i n s t r u c t i o n  and 

th e  change (g a in )  made as  a  r e s u l t  o f  i n s t r u c t i o n .

S ^ - 2  = 2 / / H

+ “ 2 ^ 
^  m ~ iT ' ■

= 2 X ^ 2  _ ( E X ^ ) ^ / N  

ZX^Z = - (ZX2>^/N

where :
“ 2 = V ariance  o f  th e  mean
2

S = Average v a r ia n c e  o f  th e  samples

= S tan d ard  d e v ia t i o n  o f  th e  mean

N = Number i n  each  sample
2

ZXĵ  = V ariance  o f  sample 1 squa red
2

ZX2 = V ariance  o f  sample 2 sq u a red

+ f o r  p a i r e d  o b s e r v a t io n s  u sed  to  de te rm ine  w i th in  group 

d i f f e r e n c e s  from p r e -  to  p o s t t e s t

2 Z(X j^ - X 2 ) ^ - [ Z ( X j_ - X 2 ) ] ^ / N

^d "  N(N -l)

where :
-2 = S ta n d a rd  d e v ia t i o n  o f  th e  mean 

Z = Sum o f

X-, = Scores o f  group 1
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= Scores  o f  group 2 

N = Number o f  s u b j e c t s
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