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ABSTRACT

EFFECTS OF TWO SELECTED ROLLER SKATING PROGRAMS UPON
ANTHROPOMETRIC, PHYSIOLOGICAL, AND ATTITUDINAL

PARAMETERS IN COLLEGE-AGED STUDENTS

by E r n e s t  A r th u r  W hite

T h is  s tu d y  was d e s ig n e d  to  i n v e s t i g a t e  th e  e f f e c t s  

r o l l e r  s k a t in g  program s w ou ld  h av e  on p h y s ic a l  f i t n e s s ,  

body c o m p o s it io n , le g  s t r e n g t h  and  f l e x i b i l i t y ,  and 

a t t i t u d e  o f  56 c o l le g e  s tu d e n t s .  T re a d m ill  t e s t s  w ere 

p e rfo rm e d  to  d e te rm in e  c a r d i o r e s p i r a t o r y  f i t n e s s ;  in  

a d d i t i o n ,  l a b o r a to r y  t e s t s  w ere  p e rfo rm e d  to  d e te rm in e  body 

c o m p o s itio n , l e g  s t r e n g th  and  f l e x i b i l i t y .  The Kenyon s c a le  

was a d m in is te r e d  to  d e te rm in e  th e  a t t i t u d e  o f  56 c o l le g e  

s tu d e n t s .  A u n iq u e  d im en sio n  was in c lu d e d  i n  th e  s tu d y  in  

t h a t  a  l e i s u r e - t im e  a c t i v i t y  in d e x  was u se d  to  d e te rm in e  i f  

o u t s id e  a c t i v i t y  had  any b e a r in g  on t e s t  r e s u l t s .  A two-way 

a n a ly s i s  o f  v a r ia n c e  w ith  r e p e a te d  m easu res was u sed  to  

d e te rm in e  i f  any  s i g n i f i c a n t  ch an g es  o c c u r re d .  D uncan 's  

m u l t ip l e  ran g e  was u sed  to  d e te rm in e  i f  p o s t t e s t  d i f f e r e n c e s  

e x i s t e d .

The s t a t i s t i c a l  f in d in g s  i n d i c a t e d  t h a t  o n ly  

p r e / p o s t  m ain e f f e c t s  o c c u r re d  i n  s e l e c t e d  v a r i a b l e s ;  and 

t h a t  b e c a u se  th e  c o n t r o l  g ro u p  was in c lu d e d  i n  t h i s  p r e / p o s t



E r n e s t  A r th u r  W hite

e f f e c t s  no changes c o u ld  be  a t t r i b u t e d  to  th e  e x p e r im e n ta l  

p ro g ram s. I t  was n o te d  t h a t  one l e g  s t r e n g t h  v a r i a b l e ,  

k nee e x te n s io n ,  d e m o n s tra te d  a  t r e n d  tow ard  in c r e a s e d  

s t r e n g t h  from  c o n tin u o u s  s k a t in g .

The im p l ic a t io n s  f o r  te a c h in g  w ere : f i r s t ,  t h a t  in

o r d e r  f o r  r o l l e r  s k a t in g  to  be a  p a r t  o f  a  p h y s ic a l  f i t n e s s  

p rogram  i t  m ust be su p p lem en ted  w ith  a d d i t i o n a l  a e r o b ic  

a c t i v i t i e s ;  and , seco n d , th e  e q u a t in g  o f  s tu d e n t  a c t i v i t y  

l e v e l s  s h o u ld  be  a  p a r t  o f  a  co m p le te  p h y s ic a l  e x e r c i s e  

p r e s c r i p t i o n .
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Chapter 1

STATEMENT OF THE PROBLEM

P h y s ic a l  e d u c a to r s  h av e  Jong b een  co n c e rn e d  w ith  
p ro m o tin g  and  d e v e lo p in g  th e  q u a l i t y  o f  " p h y s ic a l  
f i t n e s s "  among th e  p o p u lu s . T h is  s u b je c t  h a s  r e c e iv e d  
c o n s id e ra b le  a t t e n t i o n  from  b o th  r e s e a r c h e r s  and  
te a c h e r s .  A lth o u g h  no s in g l e  d e f i n i t i o n  o f  p h y s ic a l  
f i t n e s s  h a s  e v e r  been  u n i v e r s a l l y  a c c e p te d , many 
e x e r c i s e  p h y s io lo g i s t s  have come to  c o n s id e r  th e  oxygen 
t r a n s p o r t  c a p a c i ty  o r  m axim al oxygen consum ption  to  
r e p r e s e n t  a  f a c t o r  o f  m a jo r im p o rta n c e  w i th in  th e  
d e f i n i t i o n  o f  p h y s ic a l  f i t n e s s . 1

Cooper i n d i c a t e d  e x e r c i s e s  t h a t  s t im u la te  th e  h e a r t  

and  lu n g s  f o r  a  p e r io d  o f  tim e  lo n g  enough to  p ro d u ce  a 

t r a i n i n g  e f f e c t  w i l l  p ro d u ce  p h y s ic a l  f i t n e s s .  He c a l l e d  

th e s e  a e r o b ic  e x e r c i s e s  and  l i s t e d  ru n n in g , swimming, 

c y c l in g ,  and  jo g g in g  a s  a e r o b ic  a c t i v i t i e s .  These 

a c t i v i t i e s  have b ee n  s u p p o r te d  in  th e  l i t e r a t u r e  a s  

e x c e l l e n t  means o f  t r a i n i n g  f o r  c a r d i o r e s p i r a t o r y  f i t n e s s .  

They w ere n o t ,  h o w ever, th e  o n ly  ones t h a t  w i l l  c o n t r ib u t e  

to  c a r d i o r e s p i r a t o r y  f i t n e s s ;  any  a c t i v i t y  t h a t  m akes an 

in d iv id u a l  w ork h a r d  and demands p le n ty  o f  oxygen w i l l

^ C a rl F o s t e r ,  " P h y s io lo g ic a l  R eq u irem en ts  o f  
A ero b ic  D a n c in g ,"  R e se a rch  Q u a r te r ly ,  XLVI (M arch, 1 9 7 5 ), 
120.

1



2

p ro d u ce  an  a e r o b ic  e f f e c t ,  in c lu d in g  many p o p u la r  
2s p o r t s .

P h i l l i p s ,  i n  The C om plete Book o f  R o l l e r  S k a t in g ,

c i t e d  N ovich who s t a t e d ,  " . . .  one more p o i n t - - i t ' s  a

l i f e - t i m e  s k i l l  an d  s h o u ld  be u t i l i z e d  f o r  t h i s  p u rp o se .

D o n 't  l a y  o f f  an d  you w i l l  be rew ard ed  w ith  a  sound h e a r t
3

b e a t  f o r  a  l i f e t i m e . "  T h is  c la im  was f u r t h e r  em phasized

by S tr a u s  and S tu rg e s  who s t a t e d :

To s t r e n g th e n  th e  h e a r t  and  lu n g  e f f i c i e n c i e s ,  s t r e s s  
m ust be a p p l i e d  to  th e  body. L ess s tre n u o u s  s p o r ts  may 
b u rn  o n ly  100 to  200 c a l o r i e s  p e r  h o u r, w h ereas  r o l l e r  
s k a t in g  w i l l  b u rn  a p p ro x im a te ly  360 c a l o r i e s  p e r  h o u r - - a  
v e ry  s i g n i f i c a n t  d i f f e r e n c e . 4

A lthough  th e s e  c la im s  w ere n o t  s u p p o r te d  by any

s c i e n t i f i c  d a ta ,  t h e r e  was re a s o n  to  b e l ie v e  th e y  w ere b a s e d

in  t r u t h .  T h is  b a s i s  was o b ta in e d  from  C u re to n :

A l l  rh y th m ic a l  ty p e  a c t i v i t i e s ,  done 30 m in u te s  to  an  
h o u r  p e r  day , 5 o r  6 days p e r  w eek, w ith  em phasis upon 
a d e q u a te  b r e a th in g  m ethods, a r e  th e  b e s t  p o s s i b i l i t i e s ,  
in c lu d in g  swimming, w a lk in g , jo g g in g , s k a t in g ,  s k i i n g ,  
e t c . 5

2
K enneth  H. C ooper, The New A ero b ics  (New York: 

Bantam  Book C o ., 1 9 7 0 ), p . lF I

^ A n n -V ic to r ia  P h i l l i p s ,  The Com plete Book o f  R o l l e r  
S k a tin g  (New Y ork: Workman P u b l is h in g ,  19 7 9 ), p .  70.

^Hal S t r a u s  and  M a rilo u  S tu rg e s ,  R o l le r  S k a tin g  
G uide (M ountain  V iew . C a l i f o r n i a :  W orld P u b l i c a t i o n s . I n c . .
I 5 7 5 I ,  p . 148.

^Thomas K. C u re to n , "The R e la t iv e  V alue o f  V a rio u s  
E x e rc is e  C o n d it io n in g  Program s to  Improve C a rd io v a s c u la r  
S ta tu s  and  to  P r e v e n t  H e a r t  D is e a s e ,"  J o u rn a l  o f  S p o rts  
M ed ic in e  and P h y s ic a l  F i t n e s s . V (1 9 6 5 ), 53’.
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PURPOSE OF THE STUDY

T h is  s tu d y  was c o n d u c te d  to  a s c e r t a i n  th e  e f f e c t s  o f  

en d u ran ce  and  t r a d i t i o n a l  s k a t in g  upon c a r d io r e s p i r a to r y  

f i t n e s s ,  body c o m p o s it io n , s e le c t e d  l e g  s t r e n g th  and 

f l e x i b i l i t y  m e a su re s , an d  a t t i t u d e  to w ard  p h y s ic a l  e d u c a t io n  

o f  56 c o l le g e  s tu d e n ts  e n r o l l e d  in  r o l l e r  s k a t in g .

S p e c i f i c a l l y ,  t h i s  s tu d y  p u r p o r te d  to :  (1 ) add

c l a r i t y  to  e x i s t i n g  r e p o r t s  and c o n t r ib u t e  f u r t h e r  to  th e  

body o f  know ledge t h a t  r o l l e r  s k a t in g  i s  an e f f e c t i v e  m eans 

o f  d e v e lo p in g  c a r d i o r e s p i r a t o r y  f i t n e s s ;  (2) a s c e r t a i n  i f  a  

t r a in i n g  p ro g ram  o f  t h r e e  days p e r  week o f  th i r ty - m in u te s  

d u r a t io n  a t  a  h e a r t  r a t e  be tw een  70 to  807o o f  maximum w i l l  

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

c o m p o s itio n , s e l e c t e d  l e g  s t r e n g th  and  f l e x i b i l i t y  v a r i a b l e s ,  

and  s e le c t e d  a t t i t u d i n a l  v a r i a b l e s ;  and  (3) p ro v id e  

r e f e r e n c e  r e s u l t s  t h a t  may be u se d  by  c o l le g e  i n s t r u c t o r s  

in v o lv e d  i n  r o l l e r  s k a t i n g  to  p la n  and  im plem ent an  a e r o b ic  

r o l l e r  s k a t in g  program .

The s tu d y  assum ed a  u n iq u e  d im en sio n  in  t h a t  

d e te rm in a n ts  f o r  maximum oxygen co n su m p tio n , body com posi­

t i o n ,  l e g  s t r e n g t h  and  f l e x i b i l i t y ,  a s  w e l l  as a t t i t u d e ,  

w ere i n v e s t i g a t e d  f o r  c o l l e g e  s tu d e n ts  engaged i n  r o l l e r  

s k a t in g .  The s tu d y  was a l s o  u n iq u e  in  t h a t  i t  u s e d  a 

m o d ifie d  l e i s u r e - t im e  p h y s ic a l  a c t i v i t y  q u e s t io n n a i r e  to
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d e te rm in e  i f  o u t - o f - c l a s s  l e i s u r e  a c t i v i t i e s  c r e a t e d  

d i f f e r e n c e s  b e tw een  th e  t e s t  g ro u p s .

IMPLICATIONS FOR TEACHING

P h y s ic a l  e d u c a to r s  a r e  c o n s ta n t ly  s e e k in g  new means 

o f  im prov ing  t h e i r  d i s c i p l i n e  o r  r e i n f o r c i n g  t r i e d  m ethods. 

In  t h i s  c o n s ta n t  e f f o r t  to  p ro v id e  th e  p o p u lu s  w ith  v a r ie d  

means o f  o b ta in in g  th e  d e s i r a b l e  e f f e c t s  o f  p h y s ic a l  

e d u c a t io n ,  many new m ethods a re  a t te m p te d  and  o ld e r  ones a re  

m o d if ie d .

T h is  s tu d y  was d e s ig n e d  to  p ro v id e  an sw ers  le a d in g  

to  an e f f e c t i v e  p h y s ic a l  c o n d i t io n in g  p rogram  by means o f  an 

e x i s t i n g  p h y s ic a l  e d u c a t io n  a c t i v i t y .  B ecause many 

in d iv id u a l s  s e e k  a means o f  p h y s ic a l  f i t n e s s  and  a r e  n o t  

s u i t e d  f o r  th e  t r a d i t i o n a l  a c t i v i t i e s ,  a l t e r n a t i v e  form s 

s h o u ld  be i n v e s t i g a t e d .  T r a d i t i o n a l l y ,  p h y s ic a l  e d u c a t io n  

a c t i v i t i e s  a r e  ta u g h t  by th e  t r i e d  m ethods o f  th e  p a s t  and 

l i t t l e  em phasis i s  p la c e d  on p h y s ic a l  f i t n e s s ,  i f  i t  i s  n o t  

a l r e a d y  th e r e .  By m o d ify in g  an e x i s t i n g  p rog ram  ( r o l l e r  

s k a t i n g ) , i t  may be  p o s s ib l e  to  p ro v id e  th e  p r o f e s s io n  w ith  

a  new m ethod o f  d e v e lo p in g  f i t n e s s  th ro u g h  an e s t a b l i s h e d  

a c t i v i t y .  A lth o u g h  th e  p ro p o n e n ts  o f  r o l l e r  s k a t in g  have 

lo n g  in t im a te d  t h a t  r o l l e r  s k a t in g  w i l l  b e n e f i t  f i t n e s s ,  no 

p rogram s have b e e n  d e v e lo p ed  to  i n d i c a t e  to  w h a t e x te n t  t h i s  

f i t n e s s  may be g a in e d .
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DEFINITIONS OF TERMS

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

w ere  d e f in e d .

A n th ro p o m e tr ic  D im ensions

A n th ro p o m e tr ic  d im en sio n s  w ere  th e  n u m e r ic a l  v a lu e s  

f o r  m easurem ents w hich  in c lu d e d  c i r c u m f e r e n t i a l ,  

d i a m e t r i c a l ,  and  s k in f o ld  a s s e s s m e n ts .

Body C om position

Body c o m p o s itio n  was d e te rm in e d  by th e  t o t a l  body 

w e ig h t d e r iv e d  from  th e  sum o f  le a n  body  w e ig h t p lu s  f a t  

body  w e ig h t.

C a r d io r e s p i r a to r y  F i tn e s s

C a r d io r e s p i r a to r y  f i t n e s s  was d e te rm in e d  a s  a

p e r s o n 1s a b i l i t y  to  m ax im ally  u t i l i z e  oxygen d u r in g
£

e x h a u s t iv e  w ork.

C o lle g e -a g e  S tu d e n ts

C o lle g e -a g e  s tu d e n ts  in c lu d e d  m ale and  fem ale  

s tu d e n ts  w i th in  th e  17-26 age c l a s s i f i c a t i o n .

C o n tin u o u s  R o l le r  S k a tin g

C o n tin u o u s  r o l l e r  s k a t in g  was s k a t in g  a t  an 

u n i n t e r r u p t e d  subm axim al a e ro b ic  p a c e  w hich  r e s u l t e d  i n  a

g
D onald K. M athews, M easurem ent in  P h y s ic a l  

E d u c a tio n  ( P h i la d e lp h ia :  W. B. S au n d e rs  C o ., 1 9 7 8 ), p . 253 .
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h e a r t  r a t e  a p p ro x im a te ly  e q u a l to  70 to  80% o f  an  

i n d i v i d u a l 's  m axim al h e a r t  r a t e ,  30 m in u te s  p e r  d a y , th r e e  

days p e r  w eek.

F l e x i b i l i t y

F l e x i b i l i t y  was th e  m oving o f  a r t i c u l a t i n g  segm ents 

o f  t h e  body a b o u t a j o i n t  and c o u ld , t h e r e f o r e ,  b e  u sed  to  

d e s c r ib e  movement from  a  p o s i t i o n  o f  e x te n s io n  to  t h a t  o f  

f l e x io n  o r th e  o p p o s i te  m ovem ent.^

Lean Body W eight

Lean body w e ig h t was t h a t  p o r t io n  o f  f a t - f r e e  

w e ig h t o f  an i n d i v i d u a l 's  t o t a l  body c o m p o s it io n .

L e is u r e - t im e  A c t i v i t y

L e is u re - t im e  a c t i v i t y  was any non-w ork  a c t i v i t y  

en g ag ed  in  by  th e  s u b je c t s  w h ich  was a s s ig n e d  a n u m e r ic a l  

v a lu e  b ased  o n  i n t e n s i t y ,  f re q u e n c y , and  d u r a t io n .

P e r c e n t  Body F a t

P e r c e n t  body f a t  was th e  a d ip o se  t i s s u e  com ponent o f  

body c o m p o s itio n  d e te rm in e d  by s u b t r a c t i n g  th e  r a t i o  o f  le a n  

body w e ig h t to  t o t a l  body w e ig h t from u n i t y .

7
H enry J .  M ontoye, Ah I n t r o d u c t io n  to  M easurem ent i n  

P h y s ic a l  E d u c a tio n  (B o s to n : A lly n  and B acon , I n c . ,  1978),
p . 122 .
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S tre n g th

Strength was determined as the mean of two voluntary
isometric contractions, using Clarke's methods and

8m easu red  by a  s t r a i n  g au g e .

T r a d i t i o n a l  R o l le r  S k a tin g

T r a d i t i o n a l  r o l l e r  s k a t in g  was r o l l e r  s k a t in g  once 

p e r  week w i th  te c h n iq u e  i n s t r u c t i o n ,  p r a c t i c e  p e r io d s ,  and  

p e r io d ic  b re a k s  f o r  a  d u r a t io n  o f  1 h o u r and  30 m in u te s .

LIMITATIONS OF THE STUDY

The s tu d y  was l i m i t e d  to  40 s tu d e n ts  from  two 

r o l l e r  s k a t in g  c l a s s e s  an d  16 s tu d e n ts  who v o lu n te e re d  from  

th r e e  e f f e c t i v e  l i v i n g  c l a s s e s  d u r in g  th e  s p r in g  s e m e s te r  o f  

1981. I t  was assum ed t h a t  th e s e  s tu d e n ts  w ere t y p i c a l  o f  

c o l le g e  s tu d e n ts  w i th in  th e  age ra n g e  o f  17-26 y e a r s .

HYPOTHESES

The fo llo w in g  n u l l  h y p o th e se s  w ere t e s t e d :

H^: T r a d i t i o n a l  r o l l e r  s k a t in g  w i l l  n o t  r e s u l t  i n

s i g n i f i c a n t  ch an g es  in  c a r d i o r e s p i r a t o r y  f i t n e s s .

H2 : C o n tin u o u s r o l l e r  s k a t in g  w i l l  n o t  r e s u l t  i n

s i g n i f i c a n t  ch an g es  in  c a r d i o r e s p i r a t o r y  f i t n e s s .

Q
H. H a r r is o n  C la rk e ,  "Im provem ent o f  O b je c tiv e  

S tr e n g th  T e s ts  o f  M uscle Groups by  C ab le -T e n sio n  M eth o d s ,"  
R esea rch  Q u a r t e r ly , XXI (D ecem ber, 1950), 399-419 .
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H^: T r a d i t i o n a l  r o l l e r  s k a t in g  w i l l  n o t  r e s u l t  in

s i g n i f i c a n t  changes i n  body c o m p o s itio n .

H^: C o n tin u o u s r o l l e r  s k a t in g  w i l l  n o t  r e s u l t  in

s i g n i f i c a n t  changes i n  body c o m p o s itio n .

: T r a d i t i o n a l  r o l l e r  s k a t in g  w i l l  n o t  r e s u l t  in

s i g n i f i c a n t  changes i n  s e l e c t e d  l e g  s t r e n g th  m easu res .

H^: C o n tin u o u s  r o l l e r  s k a t in g  w i l l  n o t  r e s u l t  in

s i g n i f i c a n t  changes i n  s e l e c t e d  l e g  s t r e n g th  m easu res .

H^: T r a d i t i o n a l  r o l l e r  s k a t in g  w i l l  n o t  r e s u l t  in

s i g n i f i c a n t  changes i n  j o i n t  f l e x i b i l i t y .

Hg: C o n tin u o u s  r o l l e r  s k a t in g  w i l l  n o t  r e s u l t  i n

s i g n i f i c a n t  chan g es  i n  j o i n t  f l e x i b i l i t y .

H : T r a d i t i o n a l  r o l l e r  s k a t in g  w i l l  n o t  r e s u l t  in
y

s i g n i f i c a n t  chan g es  i n  a t t i t u d e .

H^q : C o n tin u o u s  r o l l e r  s k a t in g  w i l l  n o t  r e s u l t  in

s i g n i f i c a n t  changes i n  a t t i t u d e .

**11: O u t - o f - c l a s s  r e c r e a t i o n a l  a c t i v i t i e s  w i l l  n o t

d i f f e r  s i g n i f i c a n t l y  among th e  t h r e e  g ro u p s .



Chapter 2

REVIEW OF RELATED LITERATURE

The l i t e r a t u r e  p e r t a i n in g  to  th e  e f f e c t s  o f  r o l l e r  

s k a t in g  on c a r d i o r e s p i r a t o r y  f i t n e s s ,  body c o m p o s itio n , l e g  

s t r e n g t h  an d  f l e x i b i l i t y ,  and a t t i t u d e  a s  i t  p e r ta in e d  to  

c o l le g e - a g e  s tu d e n ts  was so l im i t e d  t h a t  i t  f o rc e d  exam ina­

t i o n  o f  th e  l i t e r a t u r e  i n  r e l a t e d  a c t i v i t i e s .  E x am in a tio n  

o f  l i t e r a t u r e  p e r t a in in g  to  ru n n in g , c y c l in g ,  ro p e -ju m p in g , 

d a n c in g , an d  c i r c u i t  t r a i n i n g  as i t  a f f e c t e d  th e  a f o r e ­

m en tio n ed  v a r i a b l e s  was u se d  to  d e v e lo p  a  p a r a l l e l  w ith  

r o l l e r  s k a t in g .  Each o f  th e s e  a c t i v i t i e s  was rev iew ed  w i th  

r e g a r d  to  th e  m anner i n  w hich  d u r a t io n ,  f re q u e n c y , and 

i n t e n s i t y  h a d  an e f f e c t  on c a r d i o r e s p i r a t o r y  f i t n e s s ,  body  

c o m p o s it io n , and  le g  s t r e n g t h ,  and to  w hat e x t e n t  s im i l a r  

p rog ram s o f  r o l l e r  s k a t in g  m ight h av e  th e  same e f f e c t .  The 

u s e  o f  h e a r t  r a t e  was re v ie w e d  as  a  means o f  d e te rm in in g  

s t r e s s  and th e  p e rc e n ta g e  o f  maximum work t h a t  was m ost 

d e s i r a b l e  to  o b ta in  a t r a i n i n g  e f f e c t .  A d is c u s s io n  

r e g a r d in g  t r a i n i n g  and j o i n t  f l e x i b i l i t y  and  t r a in i n g  and  

a t t i t u d i n a l  ch an g es  was a l s o  in c lu d e d .

9
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CARDIORESPIRATORY FITNESS

C u re to n  in d i c a t e d  t h a t  s in c e  1941 p rogram s hav e  

so u g h t to  a s s e s s  th e  r e l a t i v e  v a lu e s  o f  v a r io u s  p h y s ic a l  

e d u c a t io n  program s to  im prove c a r d io v a s c u la r  f u n c t io n in g  and 

p r e v e n t  h e a r t  d i s e a s e .* - S k in n e r  and o th e r s  i n d i c a t e d  a  need  

to  d e te rm in e  w h e th e r  o r  n o t  a  p rogram  o f  in c r e a s e d  p h y s ic a l  

a c t i v i t y ,  t h a t  c o u ld  be p e rfo rm ed  by th e  m a jo r i ty  o f  a d u l t

men, c o u ld  p ro v id e  p r o t e c t io n  a g a in s t  c o ro n a ry  h e a r t
2

d i s e a s e .

S ch eu er and  T ip to n  s t a t e d  th e  e x t e n t  o f  p h y s ic a l  

t r a i n i n g  o r  d e t r a in in g  a ls o  o b v io u s ly  h a s  p ro fo u n d  

im p l ic a t io n s  w ith  r e g a rd  to  th e  a b i l i t y  o f  no rm al p e r s o n s  to  

p a r t i c i p a t e  c o m fo rta b ly , s a f e l y ,  and s u c c e s s f u l l y  i n  

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

t h i s  was im p o r ta n t when a c t i v i t y  by m id d le -a g e d  men an d  

women in c reased .* *

Thomas K. C u re to n , "The R e la t iv e  V alu e  o f  V a rio u s  
E x e rc is e  C o n d it io n in g  Program s to  Im prove C a rd io v a s c u la r  
S ta tu s  an d  to  P re v e n t H e a rt D is e a s e ,  J o u r n a l  o f  S p o r ts  
M ed ic in e  and  P h y s ic a l  F i t n e s s , V (1 9 6 5 ), 55 .

2
Jam es S. S k in n e r , John  0 . H o llo sz y , and  Thomas K. 

C u re to n , " E f f e c t s  o f  a  Program  o f  E ndurance E x e rc is e  on 
P h y s ic a l  W ork," The A m erican J o u rn a l  o f  C a rd io lo g y , XIV 
(D ecem ber, 19 6 4 ), 747.

3
Jam es S c h e u e r  and C h a r le s  M. T ip to n ,  

" C a r d io v a s c u la r  A d a p ta tio n s  to  P h y s ic a l  T r a in in g ,"  A nnual 
Review o f  P h y s io lo g y . XXXIX (1 9 7 7 ), 224.
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FREQUENCY OF TRAINING

Much h a s  been  w r i t t e n  r e g a r d in g  th e  f re q u e n c y  o f  

e x e r c i s e  n e c e s s a r y  i n  o r d e r  f o r  i t  to  p ro d u ce  b e n e f i c i a l  

e f f e c t s  on c a r d i o r e s p i r a t o r y  f i t n e s s .  M ile s is  i n d i c a t e d  

t h a t ,  in  o r d e r  to  p ro d u c e  s i g n i f i c a n t  g a in s  in  c a r d io ­

r e s p i r a t o r y  f u n c t io n ,  e n d u ra n c e  a c t i v i t i e s  such  a s  ru n n in g ,

b ic y c l in g ,  a n d  swimming m ust b e  p e rfo rm e d  th r e e  to  f iv e  days 
4

p e r  week.

S c h e u e r  and T ip to n  s t a t e d  t h a t ,  i n  g e n e r a l ,  a 

p ro g ram  o f  t h r e e  o r f o u r  s e s s io n s  p e r  w eek w i l l  r e g u l a r l y  

im prove c a r d i o r e s p i r a t o r y  p e rfo rm a n c e  o r  f i t n e s s . I n  an 

a t te m p t  to  d e te rm in e  w h ich  f re q u e n c y  was b e s t  f o r  a d u l t  men 

p a r t i c i p a t i n g  i n  a f i t n e s s  p ro g ram , P o l lo c k  found  " a d u l t  men 

p a r t i c i p a t i n g  i n  e n d u ra n c e  t r a i n i n g  o f  2 o r  4 days p e r  week 

im prove s i g n i f i c a n t l y  i n  w o rk in g  c a p a c i ty  and c a r d io v a s c u la r  

f i t n e s s . "  J a c k so n  l ik e w is e  fo u n d  t h a t  t r a i n i n g  two o r  

th r e e  tim es a  week may b e  as  b e n e f i c i a l  a s  t r a i n i n g  f iv e

C h r is  A. M i l e s i s ,  " E f f e c t s  o f  D i f f e r e n t  D u ra t io n s  
o f  P h y s ic a l  T ra in in g  o n  C a r d io r e s p i r a to r y  F u n c tio n , Body 
C o m p o sitio n , a n d  Serum L i p i d s , "  R esea rc h  Q u a r te r ly ,  XLVII 
(D ecem ber, 1 9 7 6 ) , 717.

^ S c h e u e r and T ip to n ,  p .  224.

^M ichael L. P o l lo c k ,  " E f f e c t s  o f  F requency  o f  
T r a in in g  on W ork C a p a c i ty ,  C a rd io v a s c u la r  F u n c tio n , and Body 
C om position  o f  A dult M en,"  M ed ic in e  and S c ie n c e  i n  S p o r ts ,  I  
( J u n e ,  1969), 74 .



12

tim es  p e r  w eek. ^ In  a  co m p reh en siv e  s tu d y  P o llo c k  a g a in  

d e m o n s tra te d  im provem ent in  c a r d io v a s c u la r  f u n c t io n  w i th  a  

p ro g ram  o f  e x e r c i s e  o f  two days p e r  week and  f o r t y - f i v e
Q

m in u te s  in  d u r a t io n .  A tw o -d a y -p e r-w e ek  program  was a l s o  

u sed  by G ira n d o la  and  K atch  w ith  s im i l a r  r e s u l t s .  They 

r e p o r te d  s i g n i f i c a n t  changes in  b o th  body co m p o sitio n  and

• maximum oxygen co n su m p tio n  from  a  tw ic e -p e r-w e e k  p ro g ram
g

l a s t i n g  n in e  w eeks.

The tw o- o r  th r e e -d a y  f re q u e n c y  was n o t u se d , 

how ever, when ro p e  s k ip p in g  was th e  means o f  d e v e lo p in g  

c a r d i o r e s p i r a t o r y  f i t n e s s .  Both J o n e s ‘S  and  B a k e r^  

r e p o r t e d  im provem ent in  c a r d io v a s c u la r  e f f i c i e n c y  when a  

f iv e -d a y -p e r -w e e k  reg im en  was im p lem en ted .

H ickson  an d  R o s e n k o e tte r  fo u n d  t h a t  a e ro b ic  pow er 

t h a t  was d e v e lo p e d  u s in g  a s ix - t im e s -p e r -w e e k  f re q u e n c y

^ J .  H. J a c k s o n , " C a r d io r e s p i r a to r y  A d a p ta tio n s  to  
T r a in in g  a t  S p e c i f ie d  F r e q u e n c ie s ,"  R e sea rc h  Q u a r te r ly ,
XXXIX (May, 1 9 6 8 ), 300.

O
M ich ael L. P o llo c k , " E f f e c t s  o f  T ra in in g  Two Days 

P e r  Week a t  D i f f e r e n t  I n t e n s i t i e s  on M iddle Aged M en," 
M ed ic ine  and  S c ie n c e  in  S p o r t s , IV (W in te r , 1972), 197 .

O
R o b ert N. G ira n d o la  and V ic to r  K a tch , " E f f e c t s  o f  

N ine Weeks o f  P h y s ic a l  T ra in in g  on  A ero b ic  C a p a c ity  an d  Body 
C o m p o sitio n  in  C o lle g e  M en," A rc h iv e s  o f  P h y s ic a l  M ed ic in e  
and  R e h a b i l i t a t i o n , LIV (O c to b e r , 1 9 7 3 ), 522.

" ^ M e r r i t t  D. J o n e s , " E f f e c t  o f  Rope S k ip p in g  on 
P h y s ic a l  Work C a p a c i ty ,"  R e se a rc h  Q u a r te r ly ,  XXXIII (May, 
19 6 2 ), 237 . ----------------  ------------

John  A. B ak e r, "C om parison  o f  Rope S k ip p in g  and  
Jo g g in g  a s  M ethods o f  Im prov ing  C a rd io v a s c u la r  E f f i c i e n c y  o f  
C o lle g e  M en," R e se a rc h  Q u a r t e r ly , XXXIX (May, 1968), 241 .
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c o u ld  b e  m a in ta in e d  by u s in g  o n ly  a tw ic e -p e r-w e e k  fre q u e n c y
12w ith  no s i g n i f i c a n t  r e d u c t io n .

F re q u e n c ie s  from  two to  s ix - t im e s -p e r -w e e k  have b een  

d e m o n s tra te d  as  s u f f i c i e n t  to  enhance c a r d io r e s p i r a to r y  

f i t n e s s .  I t  was co n c lu d e d , th e n , t h a t  a  th r e e - t im e s - p e r -  

week fre q u e n c y  w ould  be m ost a p p r o p r ia te  as  i t  b le n d e d  w i th  

academ ic  s c h e d u lin g  and  in d iv id u a l  p r e f e r e n c e .

INTENSITY OF EXERCISE

As w ith  f re q u e n c y , in fo r m a t io n  r e g a rd in g  i n t e n s i t y  

o f  e x e r c i s e  to  a t t a i n  a t r a i n i n g  e f f e c t  v a r ie d  from  

r e s e a r c h e r  to  r e s e a r c h e r .

F a r ia  c i t e d  K arvonen who s t a t e d :

. . . t h a t  to  im prove th e  e x e r c i s e  to le r a n c e  o f  th e  
c a r d io v a s c u la r  system  th e  h e a r t  r a t e  d u r in g  th e  
e x e r c i s e  b o u t m ust be in c r e a s e d  a t  l e a s t  60% o f  th e  
d i f f e r e n c e  b e tw een  th e  r e s t i n g  and  maximal r a t e . 13

T h is  was n o t  f u l l y  s u p p o r te d  by o th e r  i n v e s t i g a t o r s ,  

a l th o u g h  i t  has  b een  u sed  a s  somewhat o f  a benchm ark. B urke 

s t a t e d

The f in d in g  o f  t h i s  s tu d y  a lo n g  w i th  th o se  o f  e a r l i e r  
s tu d i e s  seem to  g iv e  r i s e  to  a  th e o ry  t h a t  w ork ing

12 R o b ert C. H ickson  an d  M aureen A. R o s e n k o e t te r , 
"R educed T ra in in g  F re q u e n c ie s  and M ain tenance  o f  In c re a s e d  
A e ro b ic  P ow er,"  M ed ic ine  and  S c ien ce  i n  S p o r ts  and  E x e r c is e ,  
X I I I  (1 9 8 1 ), 16.

13 I r v i n  E. F a r ia ,  " C a r d io v a s c u la r  R esponse to  
E x e rc is e  a s  I n f lu e n c e d  by T r a in in g  o f  V ario u s  I n t e n s i s t i e s ,"  
R e se a rc h  Q u a r te r ly , XLI (M arch, 1 9 7 0 ), 45 .
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a ro u n d  75% o f  h e a r t  r a t e  maximum i s  th e  m ost e f f i c i e n t  
m eans o f  t r a i n i n g  f o r  " a v e ra g e "  i n d i v i d u a l s .1 4

T h is  w as s u p p o r te d  and p u t  in to  te rm s o f  number o f  h e a r t

b e a ts  p e r  m inute by Yeager who in d ic a te d  th a t ,  i n  o rd e r f o r

an o v e r lo a d  to  b e  p la c e d  on th e  h e a r t ,  th e  t r a i n i n g  p rogram

sh o u ld  e l i c i t  a  h e a r t  r a t e  o f  70 to  80% o f  i t s  maximum. A

r a t e  o f  144 b e a t s  p e r  m in u te  was w i th in  t h i s  r a n g e . ^

S harkey  s u p p o r te d  t h i s  t h e s i s  in  h i s  s tu d ie s  w hen he

in d ic a t e d  th e  n e e d  f o r  e x e r t io n  p ro m p tin g  h e a r t  r a t e s  above
1 6150 b e a t s  p e r  m in u te . P o llo c k  in d i c a t e d  o n ly  a  need  f o r  

m o d era te  to  h ig h  i n t e n s i t y . ^

I n t e n s i t y  was r e l a t i v e  to  e a c h  in d i v i d u a l ,  y e t  i t  

a p p e a re d  th a t  f o r  th e  " a v e ra g e "  in d iv id u a l  a w ork  i n t e n s i t y  

th a t  e l i c i t e d  150 b e a t s  p e r  m in u te  w as s u f f i c i e n t  to  p rom ote  

c a r d io v a s c u la r  im provem ent i f  m a in ta in e d  fo r  a  r e a s o n a b le  

d u r a t io n .

Edmund J .  Burke and B. Don F ra n k s , "C hanges in  V0£ 
Max R e s u l t in g  fro m  B ic y c le  T ra in in g  a t  D i f f e r e n t  I n t e n s i t i e s  
H o ld in g  T o ta l  M ech an ica l Work C o n s ta n t ,"  R e se a rch  Q u a r te r ly ,  
XLVI (M arch, 1 9 7 5 ), 36.

15 Susan A. Y eager and  P au l B ry n te so n , " E f f e c t s  o f  
V ary ing  T ra in in g  P e r io d s  on th e  D evelopm ent o f  C a rd io ­
v a s c u la r  E f f ic ie n c y  o f  C o lle g e  Women," R esea rch  Q u a r te r ly ,  
XLI (D ecem ber, 1 9 7 0 ), 590.

16B ria n  J .  S harkey  and  John  P . H ollem an, 
" C a r d io r e s p i r a to r y  A d a p ta tio n s  to  T r a in in g  a t  S p e c i f i c  
I n t e n s i t i e s , "  R e se a rc h  Q u a r t e r ly , XXXVIII (D ecem ber, 1 9 6 7 ), 
703.

^ P o l l o c k ,  " E f f e c t s  o f  T r a in in g  Two Days P e r  Week 
a t  D i f f e r e n t  I n t e n s i t i e s  on M iddle Aged Men," p .  197.
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DURATION OF EXERCISE

S im i la r  to  o th e r  t r a i n i n g  v a r i a b l e s  th e  d u r a t io n  o f

th e  e x e r c i s e  h a s  been  exam ined a s  to  i t s  im p o rtan c e  in

d e v e lo p in g  c a r d i o r e s p i r a t o r y  f i t n e s s ,  and s im i l a r  to  o t h e r

v a r i a b l e s  t h e  d a ta  a r e  in c o n c lu s iv e .

F a r ia  found  t h a t  a  d u r a t io n  o n ly  lo n g  enough to

r a i s e  th e  h e a r t  r a t e  to  a p r e - a s s ig n e d  t r a i n i n g  r a t e ,  a

g iv en  p e r c e n ta g e  o f  maximum h e a r t  r a t e ,  was s u f f i c i e n t  to
18p ro d u ce  a t r a i n i n g  e f f e c t  in  a  fo u r-w eek  p rogram .

Y eager found  i n  g roups in v o lv e d  i n  b i c y c l in g  t h a t ,

a l th o u g h  a l l  t h r e e  g roups (1 0 - , 2 0 - ,  and 3 0 -m in u te  d u r a t io n )

im proved , " .  . . i t  w ould  ap p e a r  t h a t  a  30 m in u te  t r a i n i n g

s e s s io n  w ould  g iv e  more c o n s i s t e n t ,  o v e r a l l  c a r d io v a s c u la r
19im provem ent th a n  a s h o r t e r  t r a i n i n g  p e r io d ."  T h is  was 

s u p p o r te d  by M ile s i s  who found g r e a t e r  chan g es  w ere n o te d  in  

th e  t h i r t y - m i n u t e  g ro u p ; t h e r e f o r e ,  i f  tim e  w ere n o t  a  

c r i t i c a l  f a c t o r ,  a  th i r ty - m in u te  p rogram  m ig h t be 

p r e f e r a b l e .

The s e c o n d  e lem en t o f  d u r a t io n  was th e  tim e sp an  th e  

p rogram  s h o u ld  l a s t .  F o r an in d iv id u a l  a  f i t n e s s  p ro g ram  

s h o u ld  be  a  l i f e t i m e  a c t i v i t y  t h a t  i s  c a r r i e d  on

■ ^ F a r ia , p . 46 .
19Y eag er and B ry n te so n , p .  591. 

20M i l e s i s ,  p . 724.
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i n d e f i n i t e l y .  F o r  an  i n s t i t u t i o n  t h i s  i s  n o t  p r a c t i c a l ,  and

i t  s h o u ld  be d e te rm in e d  i f  f i t n e s s  l e v e l s  can  be  a l t e r e d  in

th e  n o rm a l tim e sp a n  o f  a  p h y s ic a l  e d u c a t io n  c l a s s .

S e v e ra l  r e s e a r c h e r s  have a t te m p te d  to  d e te rm in e  how

q u ic k ly  th e  body a d a p te d  to  e x e r c is e  p ro g ra m s , and th e

r e s u l t s  have b e en  i n t e r e s t i n g .  D um in  and  o th e r s  fo u n d  t h a t

m e a su ra b le  in c r e a s e s  in  f i t n e s s  c o u ld  b e  fo u n d  i n  a g roup  o f

men w i th in  te n  d ay s  a f t e r  b e g in n in g  a p ro g ram  o f  w a lk in g  20
21k i lo m e te r s  p e r  d ay .

S ch eu e r an d  T ip to n  in d ic a te d  t h a t  w i th in  a s  few  a s

th re e  w eeks o f  a  s tr e n u o u s  p rog ram  d e t e c t a b l e  e f f e c t s  on

maximum oxygen co n su m p tio n  c o u ld  be e l i c i t e d  and  t h a t  a

p r o g r e s s iv e  i n c r e a s e  in  c a r d io v a s c u la r  f i t n e s s  o c c u r re d
22o v e r a  f iv e -w e e k  p e r io d .  When u s in g  h e a r t  r a t e  a s  an

i n d i c a t o r  o f  im p ro v ed  f i t n e s s ,  C lau sen , J e n s e n ,  and  L a sse n

s t a t e d ,  "W ith in  a  few  days a f t e r  th e  s t a r t  o f  a  p h y s ic a l

c o n d i t io n in g  p ro g ram , a s u b s t a n t i a l  r e d u c t io n  o f  th e  h e a r t
23r a t e  a t  a  g iv en  subm axim al w ork  lo a d  i s  o b s e rv e d ."

J .  V. D u m in , J .  M. Brockway, and  H. W. W h itc h e r , 
" E f f e c t s  o f  a S h o r t  P e r io d  o f  T ra in in g  V a ry in g  S e v e r i ty  on 
Some M easurem ents o f  P h y s ic a l  F i t n e s s , "  J o u r n a l  o f  A p p lie d  
P h y s io lo g y , XV (1 9 6 0 ) ,  165.

22S ch eu e r an d  T ip to n ,  p . 224.
23 J .  P . C la u s e n , J .  T ra p -J e n s e n , and  N. A. L a sse n , 

"The E f f e c t s  o f  T r a in in g  on th e  H e a rt R a te  D uring  Arm and 
Leg E x e r c i s e ,"  The S c a n d in a v ia n  J o u rn a l  o f  C l i n i c a l  and  
L a b o ra to ry  I n v e s t i g a t i o n , XXVl (November, 1 9 7 0 ), 295.
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H ickson, Bomze, and H o llo szy  observed  th a t  in  a

program  o f  s i x  days p e r  w eek, 35 m in u te s  o f  ru n n in g  o r

b i c y c l in g ,  th e  a v e ra g e  maximum oxygen consum ption  o f  th e

group in c r e a s e d  s i g n i f i c a n t l y  d u r in g  th e  f i r s t  week o f

t r a i n i n g ,  and w i th in  two w eeks a l l  th e  s u b je c ts  show ed an
24in c r e a s e  m  maximum oxygen c o n su m p tio n .

In  a s e p a r a te  s tu d y ,  H ickson  n o te d  f u r t h e r  t h a t

c a r d io v a s c u la r  an d  m ito c h o n d r ia l  a d a p ta t io n s  o c c u r re d

r a p id ly  i n  hum ans; how ever, i t  was f u r t h e r  n o te d  t h a t ,

u n le s s  th e  t r a i n i n g  s t im u l i  a r e  c o n t in u a l ly  in c r e a s e d ,  a

d a i ly  h ig h  i n t e n s i t y  p rog ram  becom es a  m a in ten an ce  p rogram ,

w ith o u t  any f u r t h e r  in c r e a s e  in  maximum oxygen co n su m p tio n ,
25a f t e r  th r e e  w eeks.

BODY COMPOSITION

O b e s ity , a s  i n d i c a t e d  by Moody, h a s  long  b een  

re c o g n iz e d  as a m a jo r  h e a l t h  p ro b lem  in  th e  U n ite d  S t a t e s .  

However, Moody a l s o  i n d i c a t e d  t h a t  e x e r c i s e  has b e en

24 R. C. H ick so n , H. A. Bomze, and J .  0 . H o llo s z y , 
" L in e a r  I n c re a s e  i n  Power In d u ced  by a  S tren u o u s  P rogram  o f  
E ndurance E x e r c i s e ,"  J o u rn a l  o f  A p p lie d  P h y s io lo g y , XLII 
(M arch, 19 7 7 ), 373 . -----------------------

25 R. C. H ick so n , "Time C ourse o f  th e  A d ap tiv e  
R esponse o f  A e ro b ic  Power and  H e a r t R ate  to  T r a in in g ,"  
M ed ic ine  and S c ie n c e  in  S p o r ts  and  E x e r c i s e , X II (1 9 8 1 ) , 20.
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d e m o n s tra te d  to  be  an e f f e c t i v e  a g e n t in  b o th  th e  t r e a tm e n t
26and p r e v e n t io n  o f  o b e s i ty .

C a r te r  and  P h i l l i p s  fo u n d  in  a  l o n g i tu d in a l  s tu d y

c o v e r in g  a  tw o -y e a r  p e r io d  t h a t  s i g n i f i c a n t  changes in  body

c o m p o s itio n  w ere e l i c i t e d  by  s u b je c ts  who p a r t i c i p a t e d  in

an e x e r c i s e  p rogram  th r e e - t im e s -p e r -w e e k  f o r  th e  d u r a t io n  o f  
27one h o u r .  E f f e c t s  r e p l i c a t i n g  C a r te r  and  P h i l l i p s '  s tu d y

have b een  so u g h t w ith  m ixed r e s u l t s  in  s i m i l a r  e x p e r im e n ts

o f  s h o r t e r  d u r a t io n .  In  a  s tu d y  com paring  th e  e f f e c t s  o f

e x e r c i s e  on body c o m p o s itio n  on g ro u p s who e x e r c is e d  15 ,

30, and  45 m in u te s , M e lis is  fo u n d  t h a t  o n ly  p e rc e n t  f a t

d i f f e r e d  s i g n i f i c a n t l y  among th e  t r a i n i n g  g roups and t h a t

th e  4 5 -m in u te  group re d u c e d  s i g n i f i c a n t l y  more than  th e  15-

m in u te  g ro u p . A l l  th r e e  g ro u p s  h ad  t o t a l  s k in f o ld  f a t  and

p e r c e n t  f a t  r e d u c t io n s  s i g n i f i c a n t l y  g r e a t e r  th a n  th e

c o n t r o l  g ro u p , th u s  i n d i c a t i n g  t h a t  e x e r c i s e  can a f f e c t  body

c o m p o s itio n  and t h a t  a  lo n g e r  d u r a t io n  may have a g r e a t e r  
28e f f e c t .  W ilmore s i m i l a r l y  i n d ic a te d  t h a t  p a r t i c i p a n t s  in

D oro thy  L . Moody, "The E f f e c t s  o f  a  Jo g g in g  
P rogram  on th e  Body C o m p o sitio n  o f  Normal and  Obese H igh 
S choo l G i r l s , "  M ed ic ine  and S c ie n c e  in  S p o r ts ,  IV (W in te r , 
1 9 7 2 ), 210.

2 7 J .  E. L in d say  C a r te r  and W illiam  H. P h i l l i p s ,  
" S t r u c t u r a l  Changes i n  E x e r c i s in g  M iddle-A ged  M ales D u rin g  
a  2 - y r .  P e r io d ,"  J o u rn a l  o f  A p p lie d  P h y s io lo g y , XXVII 
(D ecem ber, 1 9 6 9 ), 7S7-793.-----  -------- ---------

28M i l e s i s , p . 720.



19

a 10-w eek, th r e e  t im e s  p e r  week, jo g g in g  p rogram

d e m o n s tra te d  sm a ll  b u t  s i g n i f i c a n t  a l t e r a t i o n s  i n  body

c o m p o s itio n . T h is  was b a s e d  on th e  d a ta  t h a t  body w e ig h t

d e c re a s e d  s l i g h t l y  w h ile  l e a n  body w e ig h t rem ain ed  th e  
29same.

S im i la r ly ,  i n  a  20-w eek w a lk in g  p rogram  P o llo c k

found  a r e d u c t io n  i n  t o t a l  body w e ig h t and p e r c e n t  body f a t ,

and  th e y  w ere g e n e r a l ly  r e p o r t e d  as  0 -3  k ilo g ra m s  in  t o t a l
30body w e ig h t and 0 -3  p e r c e n t  in  f a t .  The f a c t  t h a t  P o llo c k

was n o t  a b le  to  o b ta in  s i m i l a r  r e s u l t s  in  a tw ic e -p e r-w e e k

w a lk in g  program  l e n t  s u p p o r t  f o r  th re e - t im e s -p e r -w e e k
31t r a i n i n g  s e s s io n s .  The f i n a l  j u s t i f i c a t i o n  f o r  t r a i n i n g  

to  en h an ce  body c o m p o s itio n  was made by  Igbanugo and G u tin  

who s t a t e d ,

In  a d d i t io n  to  th e  b e n e f i t s  o f  a  s t r e n g th e n e d  c a r d io ­
v a s c u la r  sy s te m , th e r e  i s  e v id e n c e  t h a t  en d u ran ce  
t r a i n i n g  has  a  f a v o ra b le  e f f e c t  on body c o m p o s itio n , 
e i t h e r  w ith  o r  w ith o u t  a  change i n  body w e ig h t .32

29Jack  H. W ilm ore, "Body C o m p o sitio n  Changes w ith  a 
10-Week Program  o f  J o g g in g ,"  M edicine and  S c ie n c e  in  S p o r ts ,  
I I  ( F a l l ,  1970), 114 . --------------------------- -------------------------

M ichael L . P o l lo c k ,  " E f f e c t s  o f  W alking on Body 
C o m p o sitio n  and C a r d io v a s c u la r  F u n c tio n  o f  M iddle-A ged M en," 
J o u r n a l  o f  A p p lie d  P h y s io lo g y . XXX ( J a n u a ry , 1 9 7 1 ), 129.

31P o llo c k , " E f f e c t s  o f  T ra in in g  Two Days P e r  Week 
a t  D i f f e r e n t  I n t e n s i t i e s  on M iddle Aged Men," p .  196.

32V ero n ica  Igbanugo and B e rn a rd  G u tin , "The E nergy  
C o st o f  A ero b ic  D a n c in g ,"  R esearch  Q u a r te r ly .  XLIX 
(O c to b e r , 1978), 309. ------------
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HEART RATE AS A MEANS OF DETERMINING 
TRAINING LOAD

H e a r t  r a t e  h a s  t r a d i t i o n a l l y  been  u s e d  as a  m ean s o f

d e te rm in in g  w ork lo a d  and  t r a in i n g  r a t e .  B ecause o f  t h e

e a s e  by w h ich  h e a r t  r a t e  can be m o n ito re d , i t  has s e r v e d  as

a u s e f u l  means o f  d e te rm in in g  ap p ro x im a te  w ork lo a d s ;  th e

f a c t  t h a t  h e a r t  r a t e  may n o t alw ays be m easu red  as

a c c u r a t e ly  a s  i s  p r e f e r a b l e ,  p a r t i c u l a r l y  i n  the  f i e l d ,  has

b e e n  one m a jo r  d raw back . A s tra n d  and Rhyming i n d i c a t e d  th a t

a h e a r t  r a t e  o f  154 b e a t s  p e r  m in u te  f o r  men and 164 b e a t s

p e r  m inu te  f o r  women a r e  the  av e ra g e  num bers e s t im a te d  fo r
33w ork lo a d  o f  70% o f  c a p a c i ty .  A lthough  P o llo c k  c o n c e d e d  

t h a t  th e  u se  o f  h e a r t  r a t e  as a m easure o f  t r a in in g  r a t e  has 

d raw backs, h e  a ls o  in d i c a t e d  " . . .  t h a t  t h e  p o s t e x e r c i s e  

h e a r t  r a t e  can  be a  good  e s t im a to r  o f  t r a i n i n g  h e a r t  r a t e
A /

when i t  o c c u r s  a t  a  r a t e  above 80% o f  maximum." M cA rdle 

a l s o  found t h a t  a 1 0 -se c o n d  r e a d in g , im m ed ia te ly  upon 

c e s s a t io n  o f  w ork , ap p ro x im a te d  th e  e x e r c i s e  h e a r t  r a t e  w ith  

a l e s s  th a n  th r e e  p e r c e n t  e r r o r ,  when d e a l in g  w ith  s u b j e c t s

33 P . 0 . A s tra n d  and Irm a Rhyming, "A Monogram f o r  
C a lc u la t io n  o f  A e ro b ic  C ap a c ity  ( p h y s ic a l  f i t n e s s )  f ro m  
P u ls e  R ate  D u rin g  Submaximal W ork," J o u rn a l  o f  A p p lie d  
P h y s io lo g y , V II  (S ep te m b e r, 19 5 4 ), 2HT

■ ^M ichael L . P o l lo c k ,  " V a l id i ty  o f  th e  P a lp a t io n  
T echn ique  o f  H e a r t R a te  D e te rm in a tio n  and I t s  E s t im a t io n  of 
T ra in in g  H e a r t  R a te ,"  R esearch  Q u a r te r ly ,  X L III  (M arch , 
1 9 7 2 ), 80.
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whose h e a r t  r a t e  h a d  ran g ed  b e tw een  170-190 b e a t s  p e r  
35m in u te . I t  was f u r t h e r  in d i c a t e d  by McArdle t h a t  th e

e r r o r  o f  m easure  in c r e a s e d  a s  th e  w o rk in g  h e a r t  r a t e  was
36lo w e re d , 7.6% f o r  h e a r t  r a t e  o f  140 b e a t s  p e r  m in u te .

STRENGTH AND FLEXIBILITY

"The id e a  t h a t  s t r e n g th  and h y p e r tro p h y  to g e th e r

r e s u l t  from  a s t r e n u o u s  e x e r c i s e  i s  f i r m ly  ro o te d  i n  p o p u la r

and m e d ic a l  th o u g h t .  P h y s io lo g ic a l ly ,  t h i s  d u a l e f f e c t  i s
37in c lu d e d  in  th e  g e n e ra l  term , w ork -hyper tro p h y ."  W hether

t h i s  th e o r y  o f  g e n e r a l  w o rk -h y p e r tro p h y  was a c c u r a te  was

exam ined  in  t h i s  p o r t i o n  o f  th e  re v iew  o f  l i t e r a t u r e .

H e t t in g e r ,  i n  P h y s io lo g y  o f  S t r e n g th , expounded  some

b a s ic  fu n d a m e n ta ls  r e g a rd in g  s t r e n g t h  when he i n d i c a t e d  t h a t

in  o r d e r  to  im prove p e rfo rm an ce  ( in  s t r e n g th )  th e  t r a in i n g

s t im u lu s  m ust be g r e a t e r  th a n  th e  n o rm a l d a i ly  s t r e s s
38r e q u ire m e n t  upon th e  system  b e in g  s t r a i n e d ,  an d  t h a t

■^W illiam  D. M cArdle, " V a l id i t y  o f  th e  P o s te x e r c i s e  
H e a r t R a te  as  a Means o f  E s t im a t in g  H e a r t  Rate D u rin g  Work 
o f  V a ry in g  I n t e n s i t i e s , "  R e se a rc h  Q u a r te r ly ,  XL (O c to b e r , 
1 9 6 9 ), 52 3 .

36I b i d . , p .  527.
37Edward E . Gordon, K a s im ie rz  K ow alsk i, a n d  M artha 

F r i t t s ,  " A d a p ta t io n s  o f  M uscle to  V a rio u s  E x e r c i s e s , "
J o u rn a l  o f  th e  A m erican  M ed ica l A s s o c ia t io n ,  CIXC (Ja n u a ry  
9 , 1 9 6 7 ) , 103.

3 8 Theodor H e t t in g e r ,  P h y s io lo g y  o f  S tre n g t h  
( S p r i n g f i e ld ,  I l l i n o i s :  C h a r le s  C. Thomas C o., 1 9 6 1 ) , p . 5 .
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g r e a t e r  w o r k - e f f o r t  r a t h e r  th a n  lo n g e r  d u r a t io n  o f  e f f o r t
39i s  th e  e f f e c t i v e  f a c t o r  in  i n c r e a s in g  m uscle  s t r e n g t h .

Guyton s u p p o r te d  t h i s  p o s i t i o n  when h e  i n d i c a t e d  

t h a t  s t r e n g t h  can  b e  d ev e lo p e d  i n  m uscle  much m ore r a p i d ly  

when " r e s i s t i v e "  o r  " i s o m e t r ic "  e x e r c i s e s  w ere  u s e d  r a t h e r  

th a n  s im p ly  p ro lo n g e d  m ild  e x e r c i s e . ^

H o llo szy  and  B ooth s t a t e d  t h a t  th e  n a tu r e  o f  th e

e x e r c i s e  s t im u l i  d e te rm in e s  th e  ty p e  o f  a d a p ta t i o n .  One

ty p e  o f  a d a p ta t io n  in v o lv e d  h y p e r tro p h y  o f  th e  m u sc le  w ith

an i n c r e a s e  in  s t r e n g t h ;  t h i s  was e x e m p li f ie d  by  body

b u i l d e r s .  The seco n d  ty p e  o f  a d a p ta t io n  in v o lv e d  an

in c r e a s e  in  th e  c a p a c i ty  o f  m u sc le  f o r  a e r o b ic  m e ta b o lism

w hich  i s  c h a r a c t e r i s t i c  o f  lo n g -  and  m id d le - d is ta n c e

r u n n e r s .  A lthough  many ty p e s  o f  p h y s ic a l  a c t i v i t y  can  b r in g

ab o u t v a ry in g  d e g re e s  o f  a d a p ta t io n  in  th e  same m u sc le , i t

does a p p e a r  t h a t  th e s e  a d a p ta t io n s  can  o c c u r  q u i t e  
41in d e p e n d e n t ly .

H e l le n b ra n d t  and H outz c o n c lu d e d  t h a t  s t r e n g t h  and 

e n d u ra n c e  in c r e a s e  when r e p e t i t i v e  e x e r c i s e  i s  p e rfo rm e d  

a g a in s t  heavy r e s i s t a n c e  and  t h a t  m ere r e p e t i t i o n  o f

39I b i d . , p .  20.
40A rth u r  C. G uyton, T ex tb o o k  o f  M ed ic a l P h y s io lo g y  

( P h i la d e lp h ia :  W. B. S au n d ers  C o . , 19 7 6 ), p .  145 .
41 John 0 . H o llo sz y  and  F ra n k  W. B ooth , "B io c h e m ic a l 

A d a p ta t io n s  to  E n d u ran ce  E x e rc is e  i n  M u sc le ,"  A nnual Review  
o f  P h y s io lo g y , XXXVIII (1 9 7 6 ), 273 . ------------------------
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c o n t r a c t io n s  w hich  p la c e  no s t r e s s  on the n e u ro -m u sc u la r

sy s te m  has  l i t t l e  e f f e c t  on th e  fu n c t io n a l  c a p a c i ty  o f  th e
42s k e l e t a l  m u sc le .

The s p e c i f i c i t y  o f  e x e r c i s e  was d e m o n s tra te d

th ro u g h o u t th e  l i t e r a t u r e .  Gordon in d ic a te d  t h a t  f o r c e f u l

s t a t i c  e f f o r t  and dynam ic f o r c e f u l  e f f o r t  b o th  r e p r e s e n t

m axim al o r  n e a r  m axim al e f f o r t  and  evoke in c r e a s e  in  
43s t r e n g t h .  Gordon and o th e r s  in d ic a te d  th a t  f o r c e f u l

e x e r c i s e s  d ev e lo p  s t r e n g th  w hich  depends upon c o n c e n t r a t io n
44o f  ac to m y o sin  f i la m e n ts  a s  m easu red  in  r a t s .  A lle n  

l ik e w is e  fo u n d  t h a t  i n  a  12-w eek c i r c u i t  w e ig h t t r a in i n g  

p ro g ram  s i g n i f i c a n t  s t r e n g t h  im provem ent o c c u r r e d . ^

S p e c i f i c i t y  was d e m o n s tra te d  e q u a lly  a s  w e l l  f o r  

e n d u ra n c e  ty p e  a c t i v i t i e s :  "The a d a p ta t io n s  t h a t  occu r in

r e s p o n s e  to  a v ig o ro u s  p rog ram  o f  p ro lo n g ed  e x e r c i s e ,  su ch

/ O
F. A. H e l le n b ra n d t  and S a ra  Jane H o u tz , 

"M echanism s o f  M uscle T ra in in g  in  Man: E x p e rim e n ta l
D e m o n s tra tio n  o f  th e  O v erlo ad  P r i n c i p l e , "  The P h y s ic a l  
T h e rap y  R eview , XXXVI (Ju n e , 1 9 5 6 ), 382.

/  *5

Edw ard E. G ordon, "A n ato m ica l and B io ch em ic a l 
A d a p ta t io n s  o f  M uscle to  D i f f e r e n t  E x e rc is e ,"  J o u r n a l  o f  
th e  A m erican M ed ica l A s s o c ia t io n ,  CCI (Septem ber 4 , 1967) , 
7W .

44
G ordon, K o w alsk i, and  F r i t t s ,  p . 107.

^ T .  E a r l  A l le n ,  "Hemodynamic C onsequences o f 
C i r c u i t  W eight T r a in in g ,"  R e se a rc h  Q u a r te r ly , XLVII 
(O c to b e r , 1 9 7 6 ), 303. ---------------- -------------
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as  lo n g  d i s t a n c e  ru n n in g  o r  swimming, m a n if e s t  th e m se lv e s
l i f ii n  f u n c t io n a l  te rm s  a s  an  in c r e a s e  in  e n d u ra n c e ."

In  a  s tu d y  in  w h ich  men e x e r c i s e d  one le g  and  n o t

th e  o t h e r ,  M organ found  t h a t  en d u ran ce  t r a i n i n g  was

accom pan ied  by in c r e a s e d  o x id a t iv e  c a p a c i t i e s  o f  t r a i n e d

m u sc le , and an en h an ced  c a p a c i ty  to  s y n th e s iz e  g ly c o g en  and 
47t r i g l y c e r i d e .  S p e c i f i c i t y  was f u r t h e r  docum ented by

B a rn a rd , E d g e r to n , and P e t e r  who, when w o rk in g  w ith  g u in e a

p ig s ,  found  t h a t  p ro lo n g e d  lo w - r e s is ta n c e  e x e r c i s e  i n  th e

form  o f  t r e a d m i l l  ru n n in g  p roduced  s i g n i f i c a n t  in c r e a s e s  in

th e  y i e l d  o f  m ito c h o n d r ia  and o x id a t iv e  c a p a c i t y . ^

The c o n c lu s io n s  f o r  s p e c i f i c i t y  o f  t r a i n i n g  a s  i t

a f f e c t e d  m uscle  t i s s u e  w ere  b e s t  made by G ordon who s t a t e d ,

I n  s h o r t ,  e n d u ra n c e -p ro v o k in g  e x e r c i s e s  o f  r e p e t i t i o n  
r e s u l t e d  in  e l e v a t i o n  o f  e n e r g y - l i b e r a t i n g  s y s te m s , 
w h ile  s t r e n g th - p r o v o k in g ,  f o r c e f u l  e f f o r t  d ev e lo p ed  
m ore c o n t r a c t i l e  p r o t e i n  p e r  u n i t  o f  m u sc le  f i b e r . 49

A f i
J .  0 . H o llo s z y , "B io ch em ica l A d a p ta tio n s  to  

E ndurance  E x e rc is e  in  S k e le t a l  M u sc le ,"  M uscle  M etab o lism  
D uring  E x e r c i s e , e d . B e rg t Pemow (New Y o rk : Plenum P r e s s ,
1 971)7  p . 51.

^ T .  E. M organ, " E f f e c t s  o f  Long-Term  E x e rc is e  on 
Human M uscle M ito c h o n d r ia ,"  M uscle v e ta b o lis m  D uring 
E x e r c i s e , ed. B e rg t  Pem ow  (New Y ork: Plenum  P ressT
19'71), p . 94.

48 James R. B a rn a rd , V. R egg ie  E x e r to n , and J .  B. 
P e t e r ,  " E f f e c t  o f  E x e rc is e  on S k e le t a l  M uscle I .
B io c h e m ica l and  H is to c h e m ic a l  P r o p e r t i e s , "  J o u rn a l  o f  
A p p lie d  P h y s io lo g y , XXVII (Ju n e , 1 9 7 0 ), 7661

49Gordon, p. 757.
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F l e x i b i l i t y  was f o r  y e a r s  c o n s id e re d  a  good m easure

o f  f i t n e s s .  Can you to u c h  y o u r  palm s to  th e  f l o o r  w h ile

h o ld in g  y o u r k n ee s  s t r a i g h t ?  T h is  ty p e  o f  q u e s t io n  was

c o n s id e re d  a  v a l i d  m easure  o f  f i t n e s s . T h e  re a so n  f o r

t h i s  ty p e  o f  q u e s t io n in g  was t h a t  a b i l i t y  to  com ple te  su ch  a

t a s k  was c o n s id e re d  a  d e m o n s tra tio n  o f  g e n e ra l  f l e x i b i l i t y ,

and  one e i t h e r  p o s s e s s e d  su ch  a b i l i t y  o r  one d id  n o t .

H u p p rich  and S ig e r s e th  t e s t e d  f l e x i b i l i t y  in  g i r l s  and

d e te rm in e d  no e v id e n c e  o f  th e  a p p r e c ia b le  r o le  o f  a f a c t o r

t h a t  can  be d e s ig n a te d  g e n e r a l  f l e x i b i l i t y .  F l e x i b i l i t y  was

n o t  some g e n e r a l  q u a l i t y  w h ich  c a u se d  a l l  t e s t s  o f  i t  to

v a ry  a l i k e .  Each m a jo r j o i n t  had  a  h ig h  d eg ree  o f  s p e c i f i c

c o n d i t io n  a l l  i t s  ow n."^ D ic k in so n  f u r t h e r  s u p p o r te d  t h i s

p o s i t i o n  when h e  s t a t e d ,  " I n  m ost c a s e s  f l e x i b i l i t y  i s  n o t

o n ly  s p e c i f i c  t o  th e  j o i n t  b u t  a l s o  to. th e  in d iv id u a l
52movements o f  th e  j o i n t .

F u r th e r  i n q u i r i e s  p e r t a i n in g  to  f l e x i b i l i t y  have 

exam ined  th e  r e l a t i o n s h i p  b e tw een  body ty p e  and  f l e x i b i l i t y ,  

m u sc le  h y p e r tro p h y  and f l e x i b i l i t y ,  and  s p o r t  team

"^Thomas K. Cure to n ,  " F l e x i b i l i t y  as  an  A spect o f  
P h y s ic a l  F i t n e s s , "  R e sea rc h  Q u a r te r ly ,  X II (May, 1941),
381.

■ ^ F lo ren ce  H u p p rich  an d  P e te r  0 . S ig e r s e th ,  "The 
S p e c i f i c i t y  o f  F l e x i b i l i t y  i n  G i r l s , "  R esearch  Q u a r te r ly ,
XXI (M arch, 1 9 5 0 ), 28. ---------------- -------------

■^R. V. D ic k in so n , "The S p e c i f i c i t y  o f  F l e x i b i l i t y , "  
R e se a rc h  Q u a r te r ly , XXXIX (O c to b e r , 1 9 6 8 ), 793.
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m em bership and  f l e x i b i l i t y  w ith  th e  fo llo w in g  r e s u l t s :

Laubach and M cC onv ille  found  t h a t  c o r r e l a t i o n s  b e tw een

f l e x i b i l i t y  m easu rem en ts  and a n th ro p o m e tr ic  m easu rem en ts

w ere low and  i n s i g n i f i c a n t .  The lo n e  e x c e p t io n  was t h a t

p e rso n s  w ith  g r e a t e r  am ounts o f  body f a t  h ad  a s m a l le r  ran g e
53o f  m otion  i n  c e r t a i n  j o i n t s .  M assey and C h au d e t, i n

t h e i r  a t te m p t to  c l a r i f y  e x i s t i n g  th o u g h t r e g a r d in g  m u sc le -

b o u n d n ess, fo u n d  t h a t  p a r t i c i p a t i o n  in  s y s te m a t ic ,  h eav y

r e s i s t i v e  e x e r c i s e  d id  n o t  r e s u l t  i n  an o v e r a l l  r e d u c t io n  in
54ran g e  o f  movement o f  th e  j o i n t s  th ro u g h o u t th e  body.

S ig e r s e th  and  H a l i s k i  d id ,  how ever, f in d  t h a t  f o o t b a l l

p la y e r s  w ere l e s s  f l e x i b l e  in  13 o f  21 m easurem ents th a n
55members o f  a  c o l l e g e  s e r v i c e  c o u r s e .  D eV ries found  t h a t

f l e x i b i l i t y  c o u ld  be s i g n i f i c a n t l y  im proved by means o f
56s t a t i c  and b a l l i s t i c  s t r e t c h i n g .

53L lo y d  L aubach and  John  T. M cC onv ille , 
" R e la t io n s h ip s  Betw een F l e x i b i l i t y ,  A n th ro p o m etry , and  th e  
Som atotype o f  C o lle g e  M en," R e se a rch  Q u a r te r ly ,  XXXVII 
(May, 1 9 6 6 ), 246 .

"^B en jam in  H. M assey and  Norman L. C h au d e t, " E f f e c t s  
o f  S y s te m a tic ,  Heavy R e s i s t i v e  E x e rc is e  on Range o f  J o i n t  o f  
Movement in  Young M ale A d u l t s ,"  R esea rch  Q u a r t e r ly , XXVII 
(M arch, 1 9 5 6 ), 50 .

" ^ P e te r  0 . S ig e r s e th  and  C h e s te r  C. H a l i s k i ,  "The 
F l e x i b i l i t y  o f  F o o tb a l l  P l a y e r s , "  R esearch  Q u a r t e r ly , XXI 
(December, 1 9 5 0 ) , 398.

■ ^ H e rb e rt A. D eV ries , " E v a lu a t io n  o f  S t a t i c  
S t r e tc h in g  P ro c e d u re s  f o r  Im provem ent o f  F l e x i b i l i t y , "  
R esea rch  Q u a r t e r l y , XXXIII (May, 1 9 6 2 ), 228.
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ATTITUDE

P h y s ic a l  e d u c a to r s  u se  e v a lu a t iv e  t o o l s  c o n s ta n t ly  

to  d e te rm in e  w hat e f f e c t s  t h e i r  p rogram s a r e  h a v in g  on t h e i r  

s tu d e n t s .  F or th e  m ost p a r t  th e  e v a lu a t iv e  t o o l s  a re  u sed  

to  d e te rm in e  p h y s io lo g ic a l  ch an g es . B aum gartner and Jack so n  

c i t e d  M ess ick , who w arned  t h a t  e v a lu a t io n  p ro c e d u re s  a re  

n eed ed  to  c o n s id e r  a l l  p o s s ib le  o u tcom es, n o t  j u s t  th o se  

in te n d e d ,  and e s p e c i a l l y  th o s e  germ ane to  th e  a f f e c t i v e  

dom ain. The e v a lu a t io n  o f  p h y s ic a l  e d u c a tio n  p rogram s m ust 

ta k e  i n t o  a c c o u n t th e  i n t e r e s t s ,  a p p r e c i a t i o n s ,  a t t i t u d e s ,  

and v a lu e s  o f  th e  p ro g ra m 's  c o n s u m e rs - - th e  s t u d e n t s . 5  ̂ T h is  

s e n tim e n t  was s u p p o r te d  by  Adams who s t a t e d ,  " T h e i r  prim e 

p u rp o se  i s ,  o f  c o u r s e ,  to  p ro v id e  a  means f o r  a s s e s s in g  

in d iv id u a l  and group  a t t i t u d e s  to w ard  p h y s ic a l  e d u c a tio n  and 

a f t e r  r e t e s t i n g  to  i n d i c a t e  th e  d i r e c t i o n  and e x t e n t  o f  any 

c h a n g e ." 58

S e v e ra l in s t r u m e n ts  have been  d e v e lo p e d  b y  d i f f e r e n t  

i n v e s t i g a t o r s  a s  means o f  m e a su rin g  s tu d e n t s ' a t t i t u d e s .

Many o f  th e s e  i n v e s t i g a t o r s  found  i t  n e c e s s a ry  t o  develop  

t h e i r  own in s tru m e n ts  due to  a  p a u c i ty  o f  e x i s t i n g  to o l s .

5 ^Ted A. B au m g artn er and Andrew S. J a c k s o n , M easure- 
ment f o r  E v a lu a tio n  in  P h y s ic a l  E d u c a tio n  (B o s to n : Houghton
M if f l i n  C o™ T 975) , p . 249.

58 R. S. Adams, "Two S c a le s  f o r  M easu rin g  A t t i tu d e  
Toward P h y s ic a l  E d u c a t io n ,"  R e se a rc h  Q u a r te r ly ,  XXXIV 
(M arch, 1963), 91 . -------- --------------



28

McPherson and Yuhasz developed  an in v e n to ry  to  dete rm ine

i n t e n s i t y  o f  a t t i t u d e s  tow ard  e x e r c i s e  and  p h y s ic a l  a c t i v i t y

b e f o r e  an e x e r c i s e  p ro g ram , and to  d e te rm in e  w h e th e r  changes

i n  a t t i t u d e s  o c c u r re d  a f t e r  a 24-w eek p ro g ram . They

r e p o r t e d  a  r  o f  0 .9 4 7  on a  s p l i t - h a l f  c o r r e l a t i o n  f o r  t h e i r  
59in v e n to ry .

R ic h a rd so n  d e te rm in e d  t h a t  a t t i t u d e  was an o n g o in g

p ro c e s s  and th a t  changes cou ld  be m easured over tim e. He

u se d  a m o d if ie d  T hurston  s c a le  t h a t  p ro v id e d  a lo g ic a l  means

o f  a p p r a i s in g  a t t i t u d e s  o f  c o l le g e  s tu d e n t s  p r i o r  to  and

fo llo w in g  i n s t r u c t i o n .  Using a t e s t ,  r e t e s t  p ro ce d u re ,

r e l i a b i l i t y  f o r  th e  m o d if ie d  s c a le  was r e p o r t e d  as  .83  and
6 0f o r  a  p a r a l l e l  t e s t  p ro c e d u re  a r  o f  .87  was e s t a b l i s h e d .

Kenyon r e p o r te d  t h a t  a  s i z a b le  p r o p o r t io n  o f

c o n te m p o ra ry  W estern  p e o p le ,  w h e th e r  a c t i v e  th e m se lv e s  o r

n o t ,  b e l i e v e d  t h a t  p h y s ic a l  a c t i v i t y  h a d  th e  c a p a c i ty  to
61en h an ce  p e r s o n a l  h e a l t h .  He f u r t h e r  s t a t e d  t h a t  t h i s  

m easu re  o f  b e l i e f  was n o t  enough and th u s  d ev e lo p ed  an 

in s t ru m e n t  to  m easure a t t i t u d e s  in  s i x  p h y s ic a l  e d u c a t io n

5 9 D. B. M cPherson and M. S. Y uhasz , "An In v e n to ry  
f o r  A s s e s s in g  M en's A t t i t u d e s  Toward E x e rc is e  and P h y s ic a l  
A c t i v i t y , "  R e se a rc h  Q u a r t e r ly , XXXIX (M arch , 1 9 6 8 ), 219.

6 0 C h a r le s  E. R ic h a rd so n , " T h u rs to n  S c a le  f o r  
M easu rin g  A t t i t u d e s  o f  C o lle g e  S tu d e n ts  Toward P h y s ic a l  
F i tn e s s  and  E x e r c i s e ,"  R e se a rch  Q u a r te r ly ,  XXXI (O c to b e r , 
1 9 6 0 ) , 642 . -------------

^ G e r a l d  S. Kenyon, "A C o n c e p tu a l Model f o r  
C h a r a c te r i z in g  P h y s ic a l  A c t i v i t y , "  R e se a rc h  Q u a r te r ly ,  XXXIX 
(M arch, 1 9 6 8 ) , 99.
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62dom ains. The r e l i a b i l i t i e s  f o r  th e  s i x  subdom ains ra n g e d

from  a low o f  .68  on th e  s o c i a l  e x p e r ie n c e  f o r  women s c a le
63to  a  h ig h  o f  .89 on th e  p u r s u i t  o f  v e r t i g o  s c a le  f o r  men.

The p u rp o se  o f  su ch  a t t i t u d e  s c a le s  may b e s t  be 

e x p re s s e d  by  B aum gartner and Jac k so n  who s t a t e d ,  " I t  i s  o u r  

o p in io n  t h a t  th e  e v a lu a t io n  o f  a f f e c t i v e  b e h a v io r  i s  m ost 

u s e f u l  f o r  ex am in in g  th e  p rog ram . . .

LEISURE-TIME ACTIVITY

The a s se s sm e n t o f  an i n d i v i d u a l 's  p h y s ic a l  a c t i v i t y  

h a s  been  u s e d  p r im a r i ly  f o r  h e a l t h  p u rp o s e s .  A nderson  and 

o th e r s  s t a t e d ,  " I t  i s  im p o r ta n t  now to  d e te rm in e  w h e th e r

e x e r c i s e  a p a r t  from  w ork, and p a r t i c u l a r l y  in  l e i s u r e ,  has
65any p r o t e c t iv e  v a lu e  a g a in s t  c o ro n a ry  h e a r t  d i s e a s e s . "

B u s k irk  in d i c a t e d  t h a t  m ere ly  c l a s s i f y i n g

in d iv id u a l s  a s  s e d e n ta ry ,  m o d e ra te ly  a c t i v e  o r  a c t i v e ,  i f

th e  v a s t  m a jo r i ty  o f  s u b je c t s  w ere m o d e ra te ly  a c t i v e ,  was

n o t  enough and  t h a t  c a l o r i c  e x p e n d i tu r e  m ust be c o n s id e re d
66to  d e te rm in e  a c t i v i t y  l e v e l s .

62I b i d . , p . 98.

63I b i d . , p . 103.
64B aum gartner and  J a c k so n , p .  250 .

Y as in , "A ssessm en t o f  H a b i tu a l  P h y s ic a l  
A c t iv i t y  A p a r t from  O c c u p a tio n ,"  B r i t i s h  J o u rn a l  o f  
P re v e n t iv e  S o c ia l  M e d ic in e , XXI (1 9 6 7 ) , 163.

66E. R. B u sk irk , "C om parison  o f  Two A ssessm en ts  o f  
P h y s ic a l  A c t iv i t y  and  a  S urvey  M ethod f o r  C a lo r ie  I n ta k e ,"  
The A m erican J o u rn a l  o f  C l i n i c a l  N u t r i t i o n .  XXIV (S ep te m b e r. 
1 9 7 1 ), 1119. 
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T ay lo r developed  a form ula fo r  c la s s fy in g  a c t i v i t y

by i n t e n s i t y .  U sing i n t e n s i t y  codes, w hich  c o r r e l a t e  to

w o rk lo ad  b a s e d  on h e a r t  r a t e  r  .303 to  .516  and m u l t ip ly in g

them  w ith  fre q u e n c y  and  d u r a t io n ,  th e  sum o f  an i n d i v i d u a l 's
6 7t o t a l  a c t i v i t y  was i d e n t i f i e d .

The e q u a t in g  o f  e x p e r im e n ta l  g ro u p s  by d e v e lo p in g  

n u m e r ic a l  v a lu e s  f o r  t h e i r  t o t a l  l e i s u r e - t im e  a c t i v i t y  was 

deemed an  a p p r o p r i a t e  means o f  com paring  and  a n a ly z in g  

s t a t i s t i c a l  d i f f e r e n c e s  be tw een  g ro u p s.

ALTERNATIVE PROGRAMS

The f a c t  t h a t  jo g g in g , w a lk in g , c y c l in g ,  and

swimming may n o t  a p p e a l  to  a l l  in d iv id u a l s  h as  le d  p h y s ic a l

e d u c a to r s  on a  s e a rc h  f o r  a l t e r n a t i v e s  to  th e s e  a c t i v i t i e s

t h a t  w i l l  p ro v id e  th e  same b e n e f i t s . The fo llo w in g

a c t i v i t i e s  h av e  been  r e p o r te d  to  have p o s i t i v e  e f f e c t s  and

le n d  s u p p o r t  to  th e  s e a rc h  f o r  a d d i t io n a l  p ro g ram s.

V r i je n s  r e p o r te d  t h a t  c i r c u i t  t r a i n i n g  en h an ced  th e

p h y s ic a l  f i t n e s s  o f  a d o le s c e n ts  i f  i t  w ere s u f f i c i e n t l y  
68i n t e n s i v e .  G ettm an fo u n d  t h a t  in  a 20-w eek p rogram , 

a d m in is te r e d  th r e e  tim e s  p e r  week, o f  c i r c u i t  w e ig h t

6 7H enry L. T a y lo r ,  "A Q u e s tio n n a ire  f o r  th e  
A ssessm en t o f  L e is u r e  Time P h y s ic a l  A c t i v i t i e s , "  J o u r n a l  o f  
C h ro n ic  D is o r d e r s , XXXI (1 9 7 8 ), 747.

68 Ja c q u e s  V r i je n s ,  "The I n f lu e n c e  o f  I n t e r v a l  
C i r c u i t  W eight T r a in in g  on S tr e n g th ,  C a r d io r e s p i r a to r y  
F u n c tio n , and  Body C o m position  o f  A d u lt M en," M ed ic ine  and 
S c ie n c e  in  S p o r t s , X ( F a l l ,  1 9 7 8 ), 176.
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t r a i n i n g  m ost s p e c i f i c  im provem ent w as made in  m u sc u la r  

s t r e n g t h  and ch an g es in  body  c o m p o s itio n  and t h a t  on ly  s m a ll  

a e r o b ic  e f f e c t s  c o u ld  be m e a s u r e d .^  Wilmore i n d i c a t e d ,  

th o u g h  w ith  d i f f e r i n g  r e s u l t s  f o r  men and women, t h a t  

c i r c u i t  w e ig h t t r a in i n g  d o es  a p p e a r  t o  be an e f f i c i e n t  mode 

o f  t r a i n i n g  f o r  a l t e r i n g  body  c o m p o s itio n , s t r e n g t h ,  

en d u ran ce  tim e  to  e x h a u s t io n ,  and, to  a  l im i te d  e x te n t ,  

f l e x i b i l i t y . ^

P o s i t i v e  e f f e c t s  on  th e  c a r d io v a s c u la r  sy s te m  w ere
71r e p o r t e d  by G a r r e t t  in  v o l l e y b a l l  an d  Igbanugo and G utin

in  d an ce . G a r r e t t ,  how ever, was in c o n c lu s iv e  on  e x a c t ly

w hat v a r i a b l e  was th e  c o n t r ib u to r  to  th e  im provem ent,

w h ereas  Igbanugo  and G utin  r e p o r t e d ,  " . . .  th e  r e s u l t s  show

t h a t  th e  medium and  h ig h  i n t e n s i t y  a e r o b ic  dance r o u t in e s

can  p ro v id e  a d e q u a te  c a r d io v a s c u la r  s t r e s s  to  in f lu e n c e  th e
72e f f i c i e n c y  o f  th e  sy s te m ."  In  a  f u r t h e r  a t te m p t  to  f in d  

a l t e r n a t i v e  fo rm s o f  e x e r c i s e  f o r  f i t n e s s ,  W ilm ore compared

^ L a r r y  G ettm an, "T he E f f e c t  o f  C i r c u i t  W eight 
T ra in in g  on S t r e n g th ,  C a r d io r e s p i r a to r y  F u n c tio n , and Body 
C om position  o f  A d u lt Men," M ed ic in e  a n d  S cience i n  S p o r ts , X 
( F a l l ,  19 7 8 ), 176 .

^^Jack  H. W ilmore, " P h y s io lo g ic a l  A l t e r a t io n s  
C onsequen t to  C i r c u i t  W eight T r a in in g ,"  M edicine and S c ie n c e  
in  S p o r ts , X (Summer, 1 9 7 8 ), 83.

^ L e o n  G a r r e t t ,  " F o u r  A pproaches to  I n c r e a s in g  
C a rd io v a s c u la r  F i tn e s s  D u rin g  V o l le y b a l l  I n s t r u c t i o n , "  
R e se a rc h  Q u a r t e r l y , XXXVI (D ecem ber, 1 9 6 5 ), 469.

72 Igbanugo  and G u tin ,  p . 309.



32

two p o p u la r  a c t i v i t i e s ,  b i c y c l in g  and  t e n n i s ,  w ith  jo g g in g  

an d  found t h a t  b i c y c l in g  was as  e f f e c t i v e  a s  jo g g in g  i n  th e  

developm en t o f  c a r d i o r e s p i r a t o r y  f i t n e s s  when i n t e n t i s y ,  

f re q u e n c y , and  d u r a t io n  a r e  h e ld  c o n s ta n t  f o r  b o th  modes
73and  t h a t  t e n n i s  a p p e a re d  to  have p ro v id e d  m odest b e n e f i t s .

The m ost co m p le te  in fo rm a t io n  r e g a r d in g  a l t e r n a t i v e  

p rogram s d e a ls  w ith  ro p e - s k ip p in g  an d  i s  r e p o r te d  by Jo n e s  

who found  t h a t  f iv e  m in u te s  o f  r o p e - s k ip p in g  d a i ly  f o r  fo u r  

w eeks p ro d u ced  s i g n i f i c a n t  im provem ent in  p h y s ic a l  w ork 

c a p a c i ty  i n  u n t r a in e d  i n d i v i d u a l s . ^  B aker s im i l a r l y  

s t a t e d ,  "A te n  m in u te  d a i ly  p rogram  o f  ro p e  s k ip p in g  i s  as  

e f f i c i e n t  a s  a  30 m in u te  d a i ly  p ro g ram  o f  jo g g in g  f o r  

im p ro v in g  c a r d io v a s c u la r  e f f i c i e n c y .

S tr a u s  and  S tu rg e s  d is c u s s e d  r o l l e r  s k a t in g  a s  an 

a e r o b ic  e x e r c i s e  and  in d i c a t e d  t h a t ,  to  o b ta in  a e r o b ic  

b e n e f i t s ,  an i n d iv id u a l  m ust p e rfo rm  a t  a p u l s e  r a t e  ro u g h ly  

70% o f  th e  q u a n t i t y  22 , m inus th e  i n d i v i d u a l 's  ag e , an d  th a t  

t h i s  p u ls e  r a t e  s h o u ld  be m a in ta in e d  d u r in g  e x e r c is e  to  g a in  

t h e  maximum b e n e f i t s  a v a i l a b l e . ^  P h i l l i p s  added t h a t

73Ja c k  H. W ilm ore, " P h y s io lo g ic a l  A l t e r a t io n s  
C onsequen t to  20-w eek C o n d it io n in g  Program s o f  B ic y c l in g ,  
T e n n is , and  J o g g in g ,"  M edic ine  and  S c ie n c e  i n  S p o r ts  and  
E x e r c i s e , X II (1 9 8 0 ), T.

^ J o n e s ,  p .  309.

^ B a k e r ,  p .  236.
76 H al S t r a u s  and M a rilo u  S tu rg e s ,  R o l l e r  S k a t in g  

G uide (M ountain  View. C a l i f o r n i a :  W orld P u b l i c a t i o n s . I n c . .
HF79T, p . 149.



33

r o l l e r  s k a t in g  can  enhance f i t n e s s  i f  an  in d iv id u a l  w i l l

s k a te  enough to  o b t a in  30 p o in t s  p e r  w eek on th e  C ooper
77a e r o b ic  p o in t  sy s te m . Rose s t a t e d  t h a t  r o l l e r  s k a t in g  a t  

a  sp e e d  a p p ro a c h in g  one m ile  in  s ix  m in u te s  f o r  a  p e r io d  o f  

a t  l e a s t  tw e lv e  m in u te s  w ould  be co m p arab le  to  th e  t r a i n i n g  

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

recom m endation  t h a t  r o l l e r  s k a t in g  was th e  b e s t  a n d  l e a s t  

r i s k y  ro a d  to  p h y s ic a l  c o n d i t io n  f o r  e i t h e r  s e x , a t  any 

a g e . 78

In  th e  f i r s t  com prehensive  t e s t i n g  done on  r o l l e r

s k a te r s  to  d a te ,  Dunne found im provem ents in  oxygen

co n su m p tio n , body c o m p o s itio n , and le g  s t r e n g th  i n  s k a te r s

who p a r t i c i p a t e d  i n  a  fo u r - t im e s -p e r -w e e k  program  o f  one

h o u r o f  s k a t in g  p e r  tim e . They r e p o r te d  a 17.6% im provem ent

in  maximum oxygen con su m p tio n  (P < .001) , a  17% im provem ent

in  l e g  s t r e n g t h ,  and  a s i g n i f i c a n t  im provem ent o f  6.2%

(P < .0 5 )  f o r  women on body c o m p o s itio n  m e a su re s . He

c o n c lu d e d  t h a t  r o l l e r  s k a t in g  can be an  e f f e c t i v e  f i t n e s s

t r a i n i n g  p rogram  w i th  b e n e f i c i a l  a d a p ta t io n s  co m p arab le  to
79o th e r  a e r o b ic  a c t i v i t i e s .

77A n n -V ic to r ia  P h i l l i p s ,  The C om plete Book o f  R o l l e r  
S k a tin g  (New Y ork: Workman P u b l is h in g ,  1 9 7 9 ), p . 7TT.

7 8 K enneth  R ose, " R o l le r  S k a tin g  B lends F i t n e s s  w i th  
F u n ,"  R o l l e r  S k a t in g  Rink O p e ra to rs  A s s o c ia t io n  P u b l i c a t i o n ,  
L in c o ln ,  N e b ra sk a , 1981, p . 1 .

79M. F. Dunne, " P h y s io lo g ic a l  P r o f i l e  o f  a  R o l l e r -  
s k a t in g  T ra in in g  P ro g ram ,"  M edicine and  S c ie n c e  i n  S p o r ts  
and E x e r c i s e , X I I I  (1 9 8 1 ), H 5T  -------
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T hese  r e s u l t s  le n d  s u p p o r t  to  a  c o n t in u e d  s e a rc h  f o r  

a l t e r n a t i v e  p rogram s o f  w hich  r o l l e r  s k a t in g ,  b e c a u se  o f  i t s  

i n c r e a s in g  p o p u la r i t y  and l i m i t e d  d a ta ,  s h o u ld  b e  one.



Chapter 3

METHOD AND PROCEDURES

T h is  s tu d y  was c o n d u c te d  to  a s c e r t a i n  th e  e f f e c t s  o f  

en d u ran ce  and t r a d i t i o n a l  s k a t in g  upon c a r d i o r e s p i r a t o r y  

f i t n e s s ,  body c o m p o s itio n , s e l e c t e d  le g  s t r e n g th  and 

f l e x i b i l i t y  m easu res , and a t t i t u d e  o f  56 c o l le g e  s tu d e n ts  

who w ere e n r o l le d  in  r o l l e r  s k a t in g .  In  o r d e r  to  

i n v e s t i g a t e  th e s e  e f f e c t s  th e  fo llo w in g  p ro c e d u re s  w ere 

in c lu d e d  in  th e  s tu d y : (1) s e l e c t i o n  o f  s u b je c t s ,  (2)

c o l l e c t i o n  o f  d a ta ,  (3) t r a i n i n g  re g im e n s , and  (4) a n a ly s is  

o f  d a ta .

SUBJECTS

D uring  th e  f i r s t  c l a s s  m ee tin g s  o f  r o l l e r  s k a t in g ,  

HPERS s e c t io n s  1226 and 1227, s tu d e n ts  w ere  a sk ed  to  

v o lu n te e r  to  p a r t i c i p a t e  i n  an e x p e r im e n ta l  s tu d y . A v e rb a l  

d e s c r ip t i o n  o f  th e  s tu d y , d e s c r ib in g  i t s  p u rp o se s  and 

c o n te n t ,  was g iv e n  to  a l l  s tu d e n ts  m e e tin g  th e  f i r s t  c l a s s  

p e r io d .  The s tu d e n ts  in  HPER s e c t io n  1226 w ere g iv en  an 

e x p la n a t io n  o f  th e  c o n tin u o u s  r o l l e r  s k a t in g  p rogram , as 

w e l l  a s  th e  p r e t e s t  and p o s t t e s t  p ro c e d u re s .  The s tu d e n ts  

i n  HPER s e c t io n  1227 w ere p ro v id e d  an e x p la n a t io n  o f  th e

35



36

t r a d i t i o n a l  r o l l e r  s k a t in g  p ro g ram  and th e  p r e t e s t  and  

p o s t t e s t  p ro c e d u re s .  From th e  s tu d e n ts  a t t e n d in g  th e  f i r s t  

c l a s s  m e e tin g s  o f  HPERS s e c t io n s  1226 and  1227, 21 s tu d e n ts  

v o lu n te e r e d  from 1226 to  p a r t i c i p a t e  a s  th e  c o n tin u o u s  

r o l l e r  s k a t in g  g ro u p . Twenty v o lu n te e r s  w ere s e l e c t e d  from  

s e c t io n  1227 to  p a r t i c i p a t e  a s  th e  t r a d i t i o n a l  s k a t in g  

g ro u p , 19 o f  whom co m p le ted  th e  e n t i r e  p ro g ram . A c o n t r o l  

group o f  20 s tu d e n ts  was a sse m b led  from  v o lu n te e r s  who w ere 

n o t  p a r t i c i p a t i n g  i n  a  p h y s ic a l  e d u c a tio n  a c t i v i t y  c o u rse  

d u r in g  th e  s p r in g  s e m e s te r  o f  1981. The s tu d e n ts  came from  

th re e  e f f e c t i v e  l i v i n g  c o u rs e s ,  s e c t io n s  1079, 1081, and 

1084. S ix te e n  members o f  th e  c o n t r o l  g ro u p  s u c c e s s f u l ly  

c o m p le ted  b o th  p r e t e s t i n g  and p o s t t e s t i n g .

G roups w ere i d e n t i f i e d  a s  fo llo w :

1 . C on tin u o u s s k a t in g ”  th o se  p a r t i c i p a n t s  whose 

e x e r c i s e  p r e s c r i p t i o n  was c o n tin u o u s  s k a t in g  f o r  t h i r t y  

m in u te s , th r e e  tim e s  w eekly .

2 . T r a d i t i o n a l  s k a t in g - - th o s e  p a r t i c i p a n t s  who 

p a r t i c i p a t e d  in  a r o l l e r  s k a t in g  c la s s  o n ce  a week f o r  one 

h o u r an d  t h i r t y  m in u te s .  T h is  tim e  p e r io d  in c lu d e d  

te c h n iq u e  i n s t r u c t i o n ,  p r a c t i c e  p e r io d s ,  and  p e r io d ic  

b r e a k s .

3 . C o n tro l group-*--those p a r t i c i p a n t s  who h ad  no 

o rg a n iz e d  p h y s ic a l  e d u c a tio n  c l a s s  d u r in g  th e  s p r in g  

s e m e s te r .
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COLLECTION OF DATA

D ata w ere  c o l l e c t e d  d u r in g  th e  p r e -e x p e r im e n ta l  

p e r io d  and r e p e a te d  a g a in  fo llo w in g  e x p e r im e n ta l  

c o n d i t io n in g .  D a ta  w ere c o l l e c t e d  by v o lu n te e r  g ra d u a te  

an d  s e n io r  p h y s ic a l  e d u c a tio n  m a jo rs . Each v o lu n te e r  w o rk e r 

was a s s ig n e d  a  t e s t i n g  s t a t i o n  f o r  p r e t e s t i n g  and p o s t ­

t e s t i n g .  The m easurem ent a n d /o r  t e s t i n g  p r o to c o ls  w ere 

d e m o n s tra te d  by th e  i n v e s t i g a t o r  f o r  e a c h  t e s t i n g  s e c t io n  

an d  th e  v o lu n te e r  t e s t e r s  w ere  p ro v id e d  tim e to  p r a c t i c e  

e a c h  p ro c e d u re . One week p r i o r  to  p r e t e s t i n g ,  a  t r i a l  t e s t  

was a d m in is te r e d  on  fo u r  s u b je c t s  n o t  in v o lv e d  i n  th e  s tu d y . 

A l l  t e s t i n g  p ro c e d u re s  and r e s u l t s  w ere  checked  by th e  

i n v e s t i g a t o r .  The p r e t e s t  p ro c e d u re s  w ere  r e p e a te d  th r e e  

days p r i o r  to  p o s t t e s t i n g  w i th  a l l  t e s t i n g  p ro c e d u re s  and 

r e s u l t s  exam ined b y  th e  i n v e s t i g a t o r .

A ll  s tu d e n t s  w ere a p p r is e d  o f  th e  e x te n s iv e n e s s  o f  

th e  s tu d y  and w ere  r e q u e s te d  to  s ig n  a  w a iv e r  form  

e x o n e r a t in g  M iddle T en n essee  S ta t e  U n iv e r s i ty  and  i t s  s t a f f  

from  l e g a l  l i a b i l i t y  (se e  A ppendix  A ).

S u b je c ts  w e re  a d v is e d  to  a v o id  s tre n u o u s  e x e r c i s e  

and  w ere  i n s t r u c t e d  n o t  to  i n g e s t  any fo o d  o r  smoke 

c i g a r e t t e s  fo r  a  p e r io d  o f  th r e e  h o u rs  p r i o r  to  c a r d io ­

v a s c u l a r  t e s t i n g .

P r e - c o n d i t io n in g  a n th ro p o m e tr ic  a s s e s s m e n ts ,  

s t r e n g t h  and f l e x i b i l i t y  t e s t i n g ,  a t t i t u d e  e v a lu a t io n ,  and
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c a r d i o r e s p i r a t o r y  e v a l u a t i o n ,  w ere  ta k e n  J a n u a r y  19 th ro u g h  

J a n u a ry  23; p o s t t e s t i n g  e v a l u a t i o n s  were t a k e n  March 9 

th ro u g h  March 13.

A e ro b ic  C a p a c i ty

A ero b ic  c a p a c i t y  was m easu red  by c l a s s i c  te c h n iq u e s  

as d e s c r i b e d  by C o n s o la z io .^  E x e r c i s e  e x p i r a t o r y  a i r  

volum es were c o l l e c t e d  d u r in g  th e  l a s t  m in u te  o f  e x e r c i s e  

once t h e  s u b j e c t ' s  h e a r t  r a t e  h ad  re a c h e d  a  r a t e  o f  180 

b e a t s  p e r  m in u te .  E x e r c i s e  was t e r m in a t e d  a f t e r  t h i s  f i n a l  

m in u te .  E x p i r a to r y  gas was c o l l e c t e d  in  a  m e t e o r o lo g i c a l  

bag a n d  d i f f u s e d  i n t o  a w e t g a so m e te r  f o r  m in u te -v o lu m e  

d e t e r m in a t io n .  Samples o f  e x p i r e d  gas w ere c o l l e c t e d  and 

t e m p e r a tu re  r e c o rd e d  d u r in g  th e  f i n a l  m in u te  o f  e x e r c i s e ,  

u s in g  60 c u b ic  c e n t i m e t e r  s y r i n g e s .  C o n c e n t r a t io n s  o f  

oxygen and ca rb o n  d io x id e  were d e te rm in e d  on  th e  Beckman E2 

oxygen and  LB2 c a rb o n  d io x id e  a n a l y z e r s . P r i o r  to  each  t e s t  

th e  oxygen  and  c a rb o n  d io x id e  a n a ly z e r s  w ere  c a l i b r a t e d  

u s in g  g a s  m ix tu re  c o n t a i n i n g  5% c a rb o n  d i o x id e  and 12.05% 

oxygen w i t h  a n i t r o g e n  b a l a n c e .  L a b o ra to ry  t e m p e ra tu re  and 

b a r o m e t r i c  p r e s s u r e  were r e c o rd e d  d u r in g  e a c h  t e s t i n g  , 

s e s s i o n .

1
Frank C. C o n s o la z io ,  P h y s io lo g i c a l '  M easurem ents o f  

M e ta b o l ic  F u n c t io n s  i n  Man (New Y ork: M cG raw -H ill Book C o . .
i'9'63), p p .  15-19.
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S t r e s s  T e s t  P r o to c o l  and 
H e a r t  R a te  M o n i to r in g

W hile  on t h e  t r e a d m i l l  i n  t h e  s ta n d in g  p o s i t i o n ,  a

p r e - e x e r c i s e  h e a r t  r a t e  was ta k e n  f o r  one m in u te .  Upon a

g iv e n  s i g n a l  th e  p a r t i c i p a n t  p e r fo rm e d  up to  f i v e  p h a s e s  o f

t h e  Bruce t e s t  on a  Q uin ton  M u l t i - s t a g e ,  m o to r - d r iv e n

t r e a d m i l l .  S ta g e  one c o n s i s t e d  o f  t h r e e  m inu tes  o f  w a lk in g

a t  a  107o g ra d e  a t  a  sp eed  o f  1 .7  mph. S tage  two c o n s i s t e d

o f  t h r e e  m in u te s  o f  w a lk in g  a t  a 12% g ra d e  a t  a  s p e e d  o f

2 .5  mph. S ta g e  t h r e e  c o n s i s t e d  o f  t h r e e  m inu tes  o f  w a lk in g

a t  a  14% g ra d e  a t  a  s p e e d  o f  3 .4  mph. S tage  f o u r  c o n s i s t e d

o f  t h r e e  m in u te s  o f  w a lk in g  a t  a 16% g ra d e  a t  a  s p e e d  o f  4 .2

m p h . ; and s t a g e  f i v e  c o n s i s t e d  o f  w a lk in g  a t  an 18% g ra d e  a t
2

a sp eed  o f  5 mph. E x e r c i s e  and r e c o v e ry  h e a r t  r a t e s  were 

t a k e n  th e  l a s t  f i f t e e n  seconds  o f  each  m inute  d u r in g  

e x e r c i s e  and  f o r  th e  f i r s t  m in u te  o f  r e c o v e ry .  H e a r t  r a t e s  

w ere  m o n i to re d  on an  o s c i l l o s c o p e  and an e c l e c t r o c a r d i o g r a p h  

r e c o r d e r  u s in g  l e a d  I I .  T re a d m il l  c a l i b r a t i o n  was p e r fo rm e d  

a c c o r d in g  to  p r o c e d u re s  d e s c r ib e d  by H e l l e r s t e i n  i n
q

" S p e c i f i c a t i o n s  f o r  E x e r c i s e  T e s t in g  E q u ipm en t."

2
R. A. B ru ce ,  " E x e r c i s e  T e s t in g  o f  P a t i e n t s  w i th  

C oronary  H e a r t  D i s e a s e ,  P r i n c i p l e s  and  Normal S ta n d a r d s  f o r  
E v a l u a t i o n , "  A nnals  o f  C l i n i c a l  R e se a rc h ,  I I I  (December, 
1 9 7 1 ) ,  326. -------------------------------

3
Herman K. H e l l e r s t e i n ,  " S p e c i f i c a t i o n s  f o r  E x e r c i s e  

T e s t i n g  E q u ip m e n t ,"  C i r c u l a t i o n , LIX ( A p r i l ,  1 9 7 9 ) ,  850A.
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Body C om posit ion  and  Measurement

Body d im en sio n s  w ere  m easu red  w i th  a  n y lo n  

a n th r o p o m e tr ic  ta p e  f o r  c i r c u m fe r e n c e s ,  Lange s k i n f o l d  

c a l i p e r s  f o r  s k i n f o l d  m e a su re s ,  and s h o u ld e r  c a l i p e r s  f o r  

d ia m e te r s .  Two in d e p e n d e n t  m easu res  w ere  ta k e n  a t  each  

landm ark , th e  mean o f  w hich was r e c o r d e d .  A l l  m easu res  were 

ta k e n  w i th  t h e  s u b j e c t  i n  a  s t a n d i n g  p o s i t i o n .  H e ig h t  was 

t a k e n  w i th  t h e  s u b j e c t  s t a n d i n g  f l a t - f o o t e d  f a c i n g  s t r a i g h t ­

fo rw ard ,  u s in g  a  s l i d i n g  m easu re ;  and w e ig h t  was t a k e n  on a 

Toledo s c a l e .

S k i n f o l d ,  c i r c u m f e r e n c e s ,  and d ia m e te r s  w ere  ta k e n  

and  d e s c r i b e d  by Wilmore and Behnke^ a t  th e  f o l lo w in g  s i t e s : 

s k i n f o l d s - - ( l )  s c a p u la ,  (2) t r i c e p s ,  (3) th ig h ;  

c i r c u m f e r e n c e s - - (1) n e c k ,  (2) ab d o m in a l;  and d i a m e t e r s — (1) 

b i - i l l i a c .

Leg S t r e n g t h  M easurement

F o u r  i s o m e t r i c  m easu res  o f  l e g  s t r e n g t h  w ere  ta k e n  

as  s u g g e s te d  by C larke : '*

A
J a c k  H. Wilmore and A l b e r t  R. Behnke, "An 

A n th ro p o m e tr ic  E s t im a t io n  o f  Body D e n s i ty  and Lean Body 
W eight i n  Young Women," A m erican J o u r n a l  o f  C l i n i c a l  
N u t r i t i o n . XXIII (March, 1 9 7 0 ) ,  271; J a c k  H. Wilmore and 
A l b e r t  R. Behnke, "An A n th ro p o m e tr ic  E s t im a t io n  o f  Body 
D e n s i ty  an d  Lean Body W eight i n  Young Men," J o u r n a l  o f  
A p p l ie d  P h y s io lo g y , XXVII ( J u l y ,  19 6 9 ) ,  30.

"*H. H a r r i s o n  C la rk e ,  "Im provem ent o f  O b je c t iv e  
S t r e n g th  T e s t s  o f  M uscle Groups by  C a b le -T e n s io n  M eth o d s ,"  
R ese a rc h  Q u a r t e r l y , XXI (December, 1 9 5 0 ) ,  399-419.
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1 . Knee f l e x i o n - - t h e  s u b je c t  was i n  a  p ro n e  

l y in g  p o s i t i o n  w i th  head  r e s t i n g  in  f o ld e d  arm s, t h e  k nee  

was f l e x e d  a t  165° and th e  s t r a p s  were a t t a c h e d  a t  m id - le g  

betw een  t h e  knee and  a n k le .  The c h e s t  was h e l d  to  t h e  

t a b l e  d u r in g  th e  p u l l .

2 .  Knee e x t e n s i o n - - t h e  s u b j e c t  was s e a t e d  w i t h  le g s  

h ang ing  f r e e  o v e r  t h e  t a b l e  edge . The arms w ere  e x te n d e d  to  

t h e  r e a r  w i t h  th e  hands g r a s p in g  th e  t a b l e .  The dom inan t 

knee was p o s i t i o n e d  a t  115° o f  e x te n s io n  and th e  c a b l e  

s t r a p s  w ere  p la c e d  around  t h e  l e g  midway be tw een  t h e  knee  

and a n k le .  P r e c a u t io n s  w ere ta k e n  to  p r e v e n t  f l e x i o n  a t  th e  

elbows and  l i f t i n g  o f  th e  b u t t o c k s  d u r in g  each  t r i a l .

3 . Ankle d o r s a l  f l e x i o n - - s u b j e c t s  w ere p l a c e d  i n  a 

su p in e  l y i n g  p o s i t i o n  w i th  t h e  l e g  e x te n d e d  to  180° an d  th e  

h e e l  o f  t h e  f o o t  a t  t h e  edge o f  th e  b en ch .  The a n k l e  was a t  

125° d o r s a l  f l e x i o n  w i th  t h e  s t r a p s  p l a c e d  a t  th e  c e n t e r  o f  

t h e  m e t a t a r s a l s .  P r e c a u t io n s  were ta k e n  to  p r e v e n t  f l e x i o n  

o f  th e  k n e e  d u r in g  e a c h  t r i a l .

4 .  Ankle p l a n t a r  f l e x i o n —in  th e  s u p in e  p o s i t i o n  

th e  s u b j e c t  p la c e d  c r o s s e d  arm s on th e  c h e s t  and  th e  h e e l  o f  

t h e  f o o t  a t  th e  edge o f  th e  t a b l e .  The l e g  was a t  180° o f  

e x t e n s io n  w i t h  th e  a n k le  a t  90° o f  p l a n t a r  f l e x i o n .  The 

c a b le  s t r a p  was p l a c e d  a ro u n d  th e  fo o t  a t  t h e  b a l l  o f  t h e  

f o o t  and a t t a c h e d  to  th e  b ench  n e a r  th e  s u b j e c t ' s  h e a d .  The 

s u b j e c t ' s  s h o u ld e r s  w ere  b r a c e d  and p r e c a u t i o n s  w ere  ta k e n
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to  p r e v e n t  r a i s i n g  o f  t h e  l e g .  S u b je c t s  w ere  g iv e n  two 

v o lu n ta r y  maximum e f f o r t s  u s in g  t h e  dominant l e g .  R e s u l t s  

f o r  e ach  t r i a l  were r e c o r d e d  on a  s t r a i n  g a u g e ,  th e  mean o f  

which was u se d  f o r  a n a l y s i s .  The s t r a i n  gauge  was 

c a l i b r a t e d  w i th  a  50 l b .  w e ig h t  t h a t  was in d e p e n d e n t ly  

v a l i d a t e d .

Leg F l e x i b i l i t y  M easurement

Knee an d  ank le  f l e x i b i l i t y  was m easu red  u s in g  t h e

L e ig h to n  f l e x o m e te r .  The u se  o f  t h e  f le x o m e te r  was

d e s c r ib e d  by L e ig h to n  a s

. . . th e  f le x o m e te r  i s  s t r a p p e d  to  the  segm ent b e in g  
t r e a t e d .  The d i a l  i s  lo ck ed  a t  one e x tre m e  p o s i t i o n  
( i . e . ,  f u l l  f l e x i o n  o f  th e  e lb o w ) ;  the  movement i s  made 
and th e  p o i n t e r  l o c k e d  a t  th e  o t h e r  ex trem e  p o s i t i o n  
( i . e . ,  f u l l  e x t e n s io n  o f  the  e lb o w ) .  Then th e  d i r e c t  
r e a d in g  o f  t h e  p o i n t e r  on the  d i a l  i s  t h e  a r c  th ro u g h  
w hich  th e  movement h a s  ta k e n  p l a c e . 6

Measurement f o r  knee and  a n k le  f l e x i o n  was t a k e n  as f o l l o w s :

1. Knee f l e x i o n - e x t e n s i o n - - t h e  s u b j e c t  was i n  t h e

prone l y i n g  p o s i t i o n  w i t h  t h e  knee and  lower l e g  ex ten d ed

o f f  th e  b e n c h .  The f l e x o m e te r  was a t t a c h e d  t o  th e  a n k le  and

th e  l e g  was moved as c l o s e  to  th e  b u t to c k  as  p o s s i b l e ,  w here

th e  d i a l  was lo c k e d .  The l e g  was t h e n  moved fo rw a rd  and

downward u n t i l  t h e  le g  was f o r c i b l y  ex tended  a n d  th e  p o i n t e r

J a c k  R. L e ig h to n ,  "An I n s t ru m e n t  and  T echn ic  f o r  
th e  M easurem ent o f  Range o f  J o i n t  M o tio n ,"  A r c h iv e s  o f  
P h y s ic a l  M ed ic in e  and R e h a b i l i t a t i o n ,  XXXVI (A u g u s t ,  1955) . 
571- 578.-----------------------------~ ----------------------------------------------
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was lo c k e d .  P r e c a u t io n s  were ta k e n  t o  p r e v e n t  movement o f  

t h e  u p p e r  l e g .

2. Ankle f l e x i o n - e x t e n s i o n - - w i t h  th e  s u b j e c t  i n  a 

s i t t i n g  p o s i t i o n  th e  dom inant l e g  was e x te n d e d  so t h a t  th e  

f o o t  p r o j e c t e d  over  t h e  end o f  t h e  b e n c h .  The f le x o m e te r  

was a t t a c h e d  to  th e  i n s i d e  o f  th e  f o o t  and th e  f o o t  was 

b ro u g h t  to  f u l l  d o r s a l  f l e x i o n  and t h e  d i a l  was lo c k e d .  The 

f o o t  was th e n  e x te n d e d  to  f u l l  p l a n t a r  f l e x io n  and th e  

p o i n t e r  was lo ck ed .  Each s u b je c t  was p e r m i t t e d  one t r i a l  

w i th  th e  dom inant l e g .  The r e a d in g  t a k e n  from th e  f l e x o ­

m e te r  was u se d  f o r  a n a l y s i s .

A t t i t u d e  Measurement

The Kenyon s ix - d im e n s io n a l  a t t i t u d e  s c a l e s  f o r  men 

and  women w ere u sed  a s  a  means o f  m e a s u r in g  a t t i t u d e . ^

(See A ppendixes B and  C .)  The s u b j e c t s  com ple ted  th e  e n t i r e  

s c a l e ,  59 q u e s t io n s  f o r  men and 54 q u e s t i o n s  f o r  women, as 

t h e  f i n a l  p o r t i o n  o f  t h e  p r e t e s t  and  p o s t t e s t  re g im e n s .

The s u b j e c t ' s  s c o r e  was t a k e n  f o r  each d im en sio n  and 

was n o t  summed to  p r o v id e  an o v e r a l l  s c o r e .  The q u e s t io n s  

w ere  answ ered  on a s e v e n - p o i n t  s c a l e  r a n g in g  from  v e r y  

s t r o n g l y  d i s a g r e e  (one  p o i n t )  to  v e r y  s t r o n g l y  a g r e e  (sev en  

p o i n t s ) . S cores  f o r  n e g a t i v e l y  w orded  s ta te m e n ts  w ere

^ G era ld  S. Kenyon, "A C o n c e p tu a l  Model f o r  
C h a r a c t e r i z i n g  P h y s ic a l  A c t i v i t y , "  R e s e a rc h  Q u a r t e r l y ,  XXXIX 
(March, 1 9 6 8 ) ,  96-105.



4 4

s u b t r a c t e d  from t h e  t o t a l  num ber o f  c a t e g o r i e s  p lu s  one  in  

o rd e r  to  r e f l e c t  a  d e g re e  o f  p o s i t i v e  a t t i t u d e .

Group means w ere e s t a b l i s h e d  f o r  s i x  d im en s io n s  f o r  

s i x  g ro u p s :  t r a d i t i o n a l  men an d  women; c o n t in u o u s  men and

women; and c o n t r o l  men and  women. A n a ly s is  o f  the  means f o r  

each g roup  in  ea c h  d im ension  was p e r fo rm e d  to  d e te rm in e  i f  

any change  i n  a t t i t u d e  e x i s t e d  from  p r e t e s t i n g  to  p o s t ­

t e s t i n g  f o r  any g roup  on any d im en s io n .  Com parisons w ere 

made o n ly  betw een  g roups  o f  t h e  same se x ;  no i n t e r s e x u a l  

a t t i t u d i n a l  com parisons  w ere p e r fo rm e d .

L e i s u r e - t im e  A c t i v i t y  
A ssessm ent

At th e  c o m p le t io n  o f  t h e  p o s t t e s t i n g  p ro c e d u re s  

s u b je c t s  com ple ted  a l e i s u r e - t i m e  a c t i v i t y  q u e s t i o n n a i r e  

(see  A ppendix  D) t h a t  was d e v e lo p e d  by T a y lo r  and o t h e r s  to 

a s s e s s  t h e  i n t e n s i t y  o f  l e i s u r e - t i m e  a c t i v i t y .  The 

s u b je c t s  i n d i c a t e d  w hat a c t i v i t i e s  th ey  h a d  p a r t i c i p a t e d  in  

d u r in g  t h e  s ix -w e e k  s tu d y  p e r i o d  and a t  w h a t  f re q u e n c y ,  

numbers o f  t im es  p e r  w eek, d u r a t i o n ,  and l e n g t h  o f  t im e  p e r  

s e s s io n  th e y  engaged  i n  th e  a c t i v i t y .  The i n d i v i d u a l  

a c t i v i t i e s  were a s s i g n e d  a  n u m e r ic a l  v a lu e  b a se d  on 

d u r a t io n ,  f re q u e n c y ,  and  i n t e n s i t y .  The fo rm u la  f o r  

d e te rm in in g  th e s e  v a lu e s  was d u r a t i o n  t im e s  f re q u e n c y  tim es 

i n t e n s i t y .  I n t e n s i t y  v a lu e s  u s e d  were t h o s e  p ro v id e d  by
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Q
T a y lo r  and o t h e r s .  A t o t a l  a c t i v i t y  in d e x  was d e te rm in e d  

f o r  e a c h  s u b j e c t  by  summing th e  n u m e r ic a l  v a lu e s  f o r  each  

a c t i v i t y .  The means o f  t h e  t o t a l  a c t i v i t y  in d e x e s  w ere  u s e d  

f o r  a n a l y s i s .

EXPERIMENTAL REGIMENS

The c o n d i t i o n i n g  program  c o n s i s t e d  o f  two reg im en s  

d e s c r i b e d  as  c o n t in u o u s  s k a t i n g  and i n - c l a s s  p a r t i c i p a t i o n ,  

o r  t r a d i t i o n a l  s k a t i n g ,  a s  w e l l  a s  a  c o n t r o l  g ro u p . S k a t in g  

was done on a  1 3 5 -y a rd  in d o o r  r i n k  w i th  a c o n c r e t e  s u r f a c e .  

R e n ta l  s k a te s  w i th  p o ly u re th a n e  w hee ls  w ere  p r o v id e d  f o r  a l l  

s t u d e n t s  by th e  Hot W heels S k a t in g  Rink.

C on tin u o u s  S k a t in g

The c o n t in u o u s  s k a t i n g  program  c o n s i s t e d  o f  30 

m in u te s  o f  c o n t in u o u s  s k a t i n g  th r e e  t im e s  p e r  week. The 

p a r t i c i p a n t s  w ere i n s t r u c t e d  to  s k a te  a t  a  p ace  f a s t  enough 

to  e l e v a t e  th e  h e a r t  r a t e  to  betw een 150-170 b e a t s  p e r  

m in u te .

H e a r t  r a t e s  f o r  c o n t in u o u s  s k a t i n g  w ere  ch eck ed  a t  

10 m in u te s ,  20 m in u te s ,  and  a t  t e r m i n a t i o n ,  30 m in u te s ,  

u s in g  p a l p a t i o n  t e c h n i q u e s .  At th e  a s s i g n e d  t im es  a  s i g n a l  

was g iv e n ,  u s in g  t h e  s k a t i n g  r in k  p u b l i c  a d d r e s s  sy s te m ;

O

Henry L. T a y lo r  and  o t h e r s ,  "A Q u e s t io n n a i r e  f o r  
th e  A ssessm en t  o f  L e i s u r e  Time P h y s ic a l  A c t i v i t i e s , "
J o u r n a l  o f  C h ro n ic  D i s e a s e s , XXXI (1 9 7 8 ) ,  744.
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th e  s k a t e r s  c o m p le ted  th e  l a p  th e y  w ere s k a t i n g  and s to p p e d  

f o r  t e n  seco n d s  f o r  a p u l s e  r e a d in g .  They th e n  c o n t in u e d  

s k a t in g  a t  th e  p a c e  n e c e s s a r y  to  m a in ta in  t h e  p u l s e  r a t e  

be tw een  150-170 b e a t s  p e r  m in u te .  P u ls e  r a t e s  were g iv e n  to  

th e  a d m i n i s t r a t o r  on th e  n e x t  s k a t i n g  la p  an d  were r e c o rd e d .

D uring  th e  s i x  w eek s ' e x p e r im e n ta l  p e r i o d ,  

i n d i v i d u a l  p a c e s  w ere a d j u s t e d  to  i n s u r e  t h a t  a  h e a r t  r a t e  

w i t h i n  th e  d e s ig n a te d  ra n g e  was m a in ta in e d .

T r a d i t i o n a l  S k a t in g

The t r a d i t i o n a l  s k a t i n g  program  c o n s i s t e d  o f  one 

h o u r  and  t h i r t y  m in u te s  o f  s k a t i n g  once p e r  week. D uring  

t h i s  p e r i o d  s tu d e n t s  had a l t e r n a t e  p e r io d s  o f  s i t t i n g  f o r  

i n s t r u c t i o n ,  p r a c t i c e  t im e ,  and f r e e  s k a t i n g  t im e ,  a s  w e l l  

as one t e n - m in u te  b re a k  a t  a p p ro x im a te ly  t h e  h a l f -w a y  p o in t  

o f  th e  c l a s s .

C o n tro l  Group

The c o n t r o l  group was i n s t r u c t e d  t o  make no changes 

i n  t h e i r  norm al l i f e  s t y l e  and  to  p a r t i c i p a t e  in  a c t i v i t i e s  

t h a t  t h e y  w ould n o rm a lly  p a r t i c i p a t e  i n .  Each c o n t r o l  

s u b j e c t  was a sk e d  to  r e p o r t  to  th e  a d m i n i s t r a t o r  any changes 

i n  p h y s i c a l  a c t i v i t y  o r  h e a l t h  t h a t  m ig h t a l t e r  th e  s tu d y .

ANALYSIS OF DATA

The d a ta  w ere  a n a ly z e d  by  two-way a n a l y s i s  o f  

v a r i a n c e  f o r  r e p e a t e d  m e a su re s ,  a d a p te d  f o r  u s e  a t  M iddle
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T e n n e sse e  S t a t e  U n i v e r s i t y  from V a n d e r b i l t  U n i v e r s i t y .

F r a t i o s  were com puted f o r  th e  f o l lo w in g  d ependen t 

v a r i a b l e s :  h e i g h t ,  w e ig h t ,  b i - i l l i a c  d ia m e te r ,  abdom inal

c i r c u m fe r e n c e ,  n e c k  c i r c u m fe re n c e ,  t h i g h  s k i n f o l d ,  s c a p u la  

s k i n f o l d ,  t r i c e p s  s k i n f o l d ,  f a t  body w e ig h t ,  l e a n  body 

w e ig h t ,  p e r c e n t  f a t ,  h e a r t  r a t e ,  maximum oxygen consum ption  

( l i t e r s )  , maximum oxygen consum ption ( m i l l i l i t e r s / k i l o g r a m /  

m i n u t e ) ,  pu lm onary  v e n t i l a t i o n ,  t r e a d m i l l  t im e ,  knee  

f l e x i o n  s t r e n g t h ,  knee e x t e n s io n  s t r e n g t h ,  a n k le  d o r s a l  

f l e x i o n  s t r e n g t h ,  a n k le  p l a n t a r  f l e x i o n  s t r e n g t h ,  knee  

f l e x i b i l i t y ,  a n k le  f l e x i b i l i t y ,  as w e l l  as  a t t i t u d e s  tow ard  

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

a e s t h e t i c  e x p e r i e n c e ,  c a t h a r s i s ,  and a s c e t i c  e x p e r i e n c e .  A 

one-w ay  a n a l y s i s  o f  v a r i a n c e  was u se d  to  a n a ly z e  th e  d a ta  

f o r  l e i s u r e - t i m e  a c t i v i t i e s .



Chapter 4

RESULTS AND DISCUSSION

T his  s tu d y  was c o n d u c te d  to  a s c e r t a i n  t h e  e f f e c t s  on 

c o n t in u o u s  and t r a d i t i o n a l  r o l l e r  s k a t i n g  upon c a r d i o ­

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

and f l e x i b i l i t y  m e a s u re s ,  and  a t t i t u d e .  In  a d d i t i o n ,  an 

a s s e s s m e n t  o f  l e i s u r e - t i m e  a c t i v i t i e s  was made f o r  th e  two 

r o l l e r  s k a t i n g  g roups  a s  w e l l  a s  th e  c o n t r o l  g ro u p . In  

o r d e r  to  t e s t  th e  n u l l  h y p o th e se s  t h a t  r o l l e r  s k a t i n g  had  no 

s i g n i f i c a n t  e f f e c t  on th e  p r e v i o u s l y  m e n t io n e d  p a r a m e te r s ,  

d a t a  w ere c o l l e c t e d  b e f o r e  and  a f t e r  th e  c o m p le t io n  o f  s i x  

weeks o f  e x p e r im e n ta l  p rogram s th e n  a n a ly z e d  u s in g  a  two-way 

a n a l y s i s  o f  v a r i a n c e  f o r  r e p e a t e d  m e a s u re s .  A one-way 

a n a l y s i s  o f  v a r i a n c e  was u se d  to  d e te rm in e  i f  s i g n i f i c a n t  

d i f f e r e n c e s  e x i s t e d  f o r  th e  g roups  when l e i s u r e - t i m e  

a c t i v i t i e s  were a s s e s s e d .  A l l  means and  s t a n d a r d  d e v i a t i o n s  

w ere  r e p o r t e d ;  how ever, o n ly  when a  s i g n i f i c a n t  F r a t i o  was 

com puted o r  when th e  d a t a  w ere  germane t o  th e  d i s c u s s io n  

w ere  t h e  d a ta  f o r  a n a l y s i s  o f  v a r i a n c e  r e p o r t e d .  Raw d a ta  

a r e  p r e s e n t e d  i n  A ppendix  E.

48
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RESULTS

Body C om position

In  a d d i t i o n  to  h e i g h t  and w e ig h t ,  m easurem ents  w ere 

d e te rm in e d  f o r  c i r c u m fe re n c e  a t  two s i g h t s :  (1) n eck  and

(2 )  abdomen; i n  a d d i t i o n ,  a  s in g l e  b i - i l l i a c  d ia m e te r  was 

r e c o r d e d .  S k in f o ld s  w ere a s s e s s e d  a t  th re e  s i g h t s : (1)

t h i g h ,  (2) s c a p u l a ,  and (3 )  t r i c e p s ,  and  a s sa y s  w ere  

d e te rm in e d  f o r :  (1) l e a n  body w e ig h t ,  (2) f a t  body  w e ig h t ,

and  (3) p e r c e n t  f a t .  The means and  s t a n d a r d  d e v i a t i o n s  f o r  

t h e s e  a s s e s s m e n ts  a r e  p r e s e n t e d  i n  T a b le  1.

D ia m e te rs  and G i r th s

The r e s u l t s  o f  th e  a n a l y s i s  o f  v a r ia n c e  d e te rm in e d  

no  s i g n i f i c a n t  changes f o r  b i - i l l i a c  d ia m e te r  o r  abdom inal 

c i r c u m f e r e n c e .  A s i g n i f i c a n t  F r a t i o  f o r  p r e / p o s t  main 

e f f e c t s  was d e te rm in e d  f o r  n eck  c i r c u m fe re n c e  (F = 6 .198 , 

d f  1 ,5 3 ,  P < 0 .05) i n d i c a t i n g  a  d e c r e a s e  in  neck  c i r c u m fe re n c e  

f o r  a l l  g roups  from  p r e t e s t i n g  to  p o s t t e s t i n g  ( s e e  Table  2) .

S k in f o ld s

The a n a l y s i s  o f  v a r i a n c e  i n d i c a t e d  a s i g n i f i c a n t  

p r e / p o s t  main e f f e c t  i n c r e a s e  fo r  s k i n f o l d  m e a su re s  tak en  

a t  t h r e e  s i t e s :  (1) t h ig h  (F=5.820, d f  1 ,5 3 ,  P < 0 .0 5 ) ,  (2)

s c a p u l a  (F = 14 .467 , d f  1 ,5 3 ,  P < 0 .0 5 ) ,  an d  (3) t r i c e p s  

( F = 7 .369, d f  1 ,5 3 ,  P < 0 .0 5 ) .  (See T a b le s  3, 4, an d  5 ) .
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Table 1

Means and Standard D eviations fo r  Body Composition

T rad ition a l Continuous Control
V ariable pre post pre p ost pre p o st

Height X 66.72 66.87 65.62 65 .50 66.83 66 .53
SD 3.30 3.41 3.37 3 .37 3.76 3.70

Weight X 147.36 149.55 140.69 140.99 139.34 139.11
SD 30.92 30.23 21 .58 19 .11 30.48 19.70

B i - i l l i a c X 28.48 28.76 27.56 26 .88 28.65 28.32
Diameter SD 2.87 1 .78 2 .35 1 .80 2.66 1 .83

Abdominal X 79.98 76.41 74.88 74.27 73.62 74.47
Circumference SD 10.63 10.79 8 .33 7.66 11.53 9 .98

Neck X 35.61 35.25 34.86 34.27 34.92 34.64
Circumference SD 4.60 7.72 3 .43 2 .8 4 4.19 3.88

Thigh X 15.82 17.75 19.05 23.79 15.88 17 .78
Sk in fo ld SD 5.60 7.72 12 .23 13 .43 4.87 8 .78

Scapula X 13.76 15.47 15 .24 16 .29 10.66 14.66
S k in fo ld SD 6 .11 4 .37 5.89 4 .8 4 4 .83 4 .30

Triceps X 13.00 14.55 15 .88 18 .41 11.47 13 .88
Sk in fo ld SD 5.68 4 .49 8.26 8 .31 5.76 5 .82

Fat Body X 32.75 34.62 31.86 33 .31 28.54 30.90
Weight SD 10.87 10.82 8 .52 7 .88 8.91 8.54

Lean Body X 114.29 114.62 108 .54 107.58 110.52 107.92
Weight SD 21.12 20.22 15.36 13 .24 22.44 21 .71

Percent X 21.83 22.76 22.47 23 .48 20.19 22 .03
Fat SD 3.36 3.09 3 .91 3 .47 3.18 2 .2 8
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Table 2

A nalysis o f Variance R esults for  Neck Circumference

Source df Mean Square F -r a tio Prob.

T raining Regimens 2 7 .51

P re/P ost 1 4 .59 6.198 0.015

In ter a c tio n 2 0 .2 3

W ithin Error 53 0 .7 4

Table 3

A n a ly s is  o f V ariance R esu lts  fo r  Thigh Sk in fo ld

Source df Mean Square F -r a tio Prob.

Train ing Regimens 2 261.69

P re/P ost 1 225.39 5.820 0.018

In ter a c tio n 2 24.51

W ithin Error 53 38.73
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Table 4

A n alysis o f  Variance R e su lts  for Scapula S k in fo ld

Source df Mean Square F -r a tio Prob.

Training Regimens 2 90 .96

P re/P ost 1 140 .31 14.467 < 0.001

In te r a c t io n 2 22 .12

W ithin Error 53 9 .70

Table 5

A n alysis o f  Variance R e su lts  fo r  T riceps S k in fo ld

Source df Mean Square F -r a tio Prob.

Training Regimens 2 199.96

P re/P ost 1 129 .11 7.369 0.009

In te r a c t io n 2 2 .59

W ithin Error 53 17 .52
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P r e /P o s t  Changes

With r e s p e c t  to  changes i n  body c o m p o s it io n ,  

s i g n i f i c a n t  p r e / p o s t  m ain  e f f e c t s  w ere  d e te rm in e d  f o r :  (1)

l e a n  body w e ig h t  (F = 5 .5 0 9 ,  d f  1 ,5 3 ,  P < 0 .0 5 ) ,  (2) f a t  body 

w e ig h t  (F=35 .363 , d f  1 ,5 3 ,  P < 0 .0 5 ) ,  and (3) p e r c e n t  f a t  

(F=32.816, d f  1 ,5 3 ,  P < 0 .0 5 ) .  (See T a b le s  6, 7, and 8 . )  

T o ta l  body w e ig h t  was n o t  a l t e r e d  (T ab le  1) .

Table 6

A n alysis  o f Variance R esu lts fo r  Lean Body Weight

Source df Mean Square F -ra tio Prob.

Training Regimens 2 90.39

P re/P ost 1 7.48 5.509 0 .021

In tera c tio n 2 4.08

W ithin Error 53 1.36

Table 7

A n a lysis  o f  V ariance R esu lts fo r  Fat Body Weight

Source df Mean Square F -ra tio Prob.

T raining Regimens 2 31.99

P re/P ost 1 20.53 35.363 < 0 .0 0 1

In ter a c tio n 2 0.40

W ithin Error 53 0 .58
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Table 8

A nalysis o f Variance R esults for Percent Fat

Source df Mean Square F -r a t io Prob.

T rain ing Regimens 2 3 2 .7 4

P re/P ost 1 4 4 .1 0 32 .816 < 0 .001

In te r a c t io n 2 2 .3 1

W ithin Error 53 1 .3 4

Oxygen Consumption

P r e t e s t  an d  p o s t t e s t  r e s p o n s e s  f o r  th e  s ix -w eek  

t r a i n i n g  reg im en p e r t a i n i n g  t o  oxygen consum ption  a r e  shown 

i n  T a b le  9. S i g n i f i c a n t  p r e / p o s t  main e f f e c t s  changes  were 

n o te d  i n  fo u r  o f  t h e  f i v e  a r e a s .  Those w e re :  (1) pulm onary

v e n t i l a t i o n  (F = 1 1 .5 2 6 ,  d f  1 , 5 3 ,  P < 0 .0 5 ) ,  (2 )  maximum oxygen 

consum ption  as  e x p r e s s e d  i n  l i t e r s / m i n u t e  (F=7 .811 , d f  1 .5 3 ,  

P < 0 .0 5 ) ,  (3) maximum oxygen consum ption  a s  e x p re s s e d  i n  

m i l l i l i t e r s / k i l o g r a m / m i n u t e  (F = 6 .8 7 2 ,  d f  1 ,5 3 ,  P < 0 .0 5 ) ,  and 

(4) t r e a d m i l l  t im e  (F = 82 .732 , d f  1 ,5 3 ,  P < 0 .0 5 ) .  (See 

T a b le s  10, 11, 12 , and  13 .)
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Table 9

Means and Standard D eviations fo r  Oxygen Consumption

T ra d itio n a l Continuous C ontrol
V ariable pre post pre p ost pre post

Heart X 187.42 184.58 185 .48 186.43 184.38 183.31
Rate SD 5 .72 3 .17 4 .55 3 .32 2 .67 5.25

Max. V02 X 2 .5 3 2 .72 2.22 2 .3 4 2 .2 0 2.70
L/Min SD 0 .9 8 1 .20 0 .60 0 .7 0 0.85 0.86

Max. V02 X 37.32 39.62 35.21 36 .53 34.21 42.67
ML/KG/Min SD 11 .84 14.26 9 .8 3 10 .00 9 .17 10.10

Pulmonary X 64 .33 76.49 62.30 65 .57 54 .08 69.69
V e n tila t io n SD 28.25 37.75 16 .13 19 .66 19.15 24.49

Treadm ill X 8 .93 10.15 7.09 9 .3 1 7 .73 9.00
Time SD 1 .6 1 1 .80 1 .67 2 .6 7 1 .57 1.84

Table 10

A n a lysis  o f  Variance R esu lts  fo r  Pulmonary V e n tila t io n

Source df Mean Square F -r a tio Prob.

Training Regimens 2 731.13

P re/P ost 1 2959.26 11.56 0.002

In ter a c tio n 2 373.80

W ithin Error 53 256.75
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Table 11

A n a ly s is  o f  Variance R e su lts  for Maximum Oxygen 
Consumption L ite r s  Per Minute

Source df Mean Square F -ra tio Prob.

Training Regimens 2 1 .1 1

P re/P ost 1 2 .0 5 7.811 0.007

In ter a c tio n 2 0 .3 9

W ithin Error 53 0 .2 6

Table 12

A n a ly s is  o f Variance R e su lts  for  Maximum Oxygen 
Consumption M illiliters /K ilo g ra m /M in u te

Source df Mean Square F -ra tio Prob.

Training Regimens 2 8 2 .0 6

P re/P ost 1 447 .92 6.872 0.011

In te r a c t io n 2 138 .00

Within Error 53
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Table 13

A nalysis o f Variance R esults for T reatm ill Time

Source df Mean Square F -r a t io Prob.

T rain ing Regimens 2 7 .33

P re /P o st 1 100.29 82 .732 < 0 .001

In te r a c t io n 2 2 .7 7

W ithin Error 53

T e rm in a t io n  o f th e  t r e a d m i l l t e s t  one m inu te a f t e r  a

180 b e a t s /m i n u t e  h e a r t  r a t e  was a t t a i n e d  was such t h a t  no 

s t a t i s t i c a l  d i f f e r e n c e s  were o b ta in e d  f o r  f i n a l  h e a r t  r a t e s .  

T h is  r e s u l t  c o n f irm e d  a d h e re n c e  to  th e  e x p e r im e n ta l  

p r o t o c o l .

S t r e n g t h

P re -  and  p o s t - t r a i n i n g  means and  s ta n d a r d  d e v i a t i o n s  

f o r  f o u r  l e g - s t r e n g t h  v a r i a b l e s  a re  p r e s e n t e d  in  T a b le  14. 

The a n a l y s i s  o f  v a r i a n c e  r e s u l t s  f o r  r e p e a t e d  m easu res  

r e v e a l e d  a  s i g n i f i c a n t  F r a t i o  f o r  one o f  th e  f o u r  

v a r i a b l e s ,  p l a n t a r  f l e x i o n  (F=6 .579 , d f  1 , 5 3 ,  P < 0 .0 5 ) ,  

i n d i c a t i n g  an o v e r a l l  d e c r e a s e  i n  s t r e n g t h  in  t h i s  a r e a .

(See T a b le  1 5 . )
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Table 14

Means and Standard D eviations for Leg Strength

T ra d itio n a l Continuous C ontrol
Variable pre p o st pre post pre post

Knee X 125.16 129 .57 114.82 122.22 123.01 122.19
F lexion SD 44.24 41 .16 36.60 33.83 37.35 34.32

Knee X 5 5 .4 1 55 .75 45.21 49.99 54 .03 47.98
Extension SD 16 .05 20 .2 4 12.36 16.04 18 .41 21.72

Ankle Dorsal X 51 .24 5 2 .5 7 44.74 44.43 50 .21 52.91
F lexion SD 2 2 .70 1 8 .3 7 16.17 11.16 21.45 22.86

Ankle P lantar X 108 .73 89 .04 93.72 86.13 97 .99 97.52
F lexion SD 36 .60 35 .84 34.06 28.23 29.65 27.61

Table 15

A n a lysis  o f Variance R esu lts  fo r  P lan tar  F lexion  

Source___________________df______ Mean Square_____ F -r a tio ______________ Prob.

Training Regimens 2 877.92

P re/P ost 1 2365.10 6 .579 0

In tera c tio n 2 870.01

W ithin Error 53
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F l e x i b i l i t y

Changes r e s u l t i n g  from  t h e  s ix -w e e k  c o n d i t i o n in g  

program  r e l a t i n g  to  f l e x i b i l i t y  a r e  p r e s e n t e d  i n  Tab le  16. 

The a n k le  f l e x i b i l i t y  a s se s sm e n t  d e m o n s tr a te d  a  s i g n i f i c a n t  

i n c r e a s e  i n  d eg re e s  o f  m o tion  when p r e / p o s t  m ain e f f e c t s  

were a n a ly z e d  (F=7 .509 , d f  1 ,5 3 ,  P < 0 .0 5 ) .  (See T ab le  1 7 .)

Table 16

Means and Standard D e v ia tio n s  fo r  F le x ib i l i t y

T rad ition a l Continuous Control
V ariable pre p ost . . .  pre p ost pre p ost

Knee X 139.26 139.53 138 .10 137.81 136.88 139.13
F le x ib i l i t y SD 15.93 15.87 19 .00 11.49 10 .93 12.47

Ankle X 63.74 70.47 71.62 74.00 67.56 70.38
F le x ib i l i t y SD 8 .6 7 11 .51 15 .09 10.14 9 .46 5 .60

Table 17

A n alysis o f Variance R e su lts  fo r  Ankle F le x ib i l i t y

Source___________________ df______ Mean Square_____ F -r a tio ______________ Prob.

Training Regimens 2 311.91

P re/P ost 1 437.27 7.509

In tera c tio n 2 53 .09

Within Error 53
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M en's A t t i t u d e

P r e t e s t  and p o s t t e s t  means and  s ta n d a r d  d e v i a t i o n s  

f o r  m en 's  a t t i t u d e  a r e  p r e s e n t e d  i n  T a b le  18. No 

s i g n i f i c a n t  change r e s u l t e d  i n  f i v e  o f  th e  s i x  a t t i t u d i n a l  

a r e a s ,  th e  e x c e p t io n  b e in g  a e s t h e t i c  e x p e r i e n c e .  For t h i s  

a t t i t u d i n a l  d im ension  th e  a n a l y s i s  o f  v a r i a n c e  r e v e a l e d  a 

s i g n i f i c a n t  p r e / p o s t  m ain  e f f e c t  d e c r e a s e  i n  a t t i t u d e  

p e r t a i n i n g  to  p h y s ic a l  a c t i v i t y  a s  an a e s t h e t i c  e x p e r ie n c e  

(F = 5 .288 , d f  1 ,1 8 ,  P < 0 .0 5 ) .  (See T a b le  1 9 .)

Table 18

Means and Standard D ev ia tion s fo r  Men's A ttitu d e

T r a d itio n a l Continuous Control
V ariable pre p o st pre p ost pre p ost

S p e c ia l X 39.25 42 .13 41.67 42.00 40 .57 38.71
E xperience SD 6.02 5.16 7 .63 6.95 4 .3 4 3.24

H ealth  and 
F itn e ss

X
SD

41.50 41 .13 42 .00 41 .17 37.29 36.57

P u rsu it o f X 34.75 37.00 38.50 40 .83 35.86 34.00
V ertigo SD 6.55 7.31 13.79 14.79 8.89 10.65

A th le t ic X 38.39 36.88 41.67 39.67 41.29 40 .00
Experience SD 7.42 6.82 11.35 9 .98 5 .39 5 .4 0

C atharsis X 37.39 36.88 35.00 34.00 34.57 33.14
SD 6.20 6 .58 8 .71 6 .38 3 .41 4 .7 0

A sc e t ic X 36.75 38.50 39.33 39.17 37.14 33.71
Experience SD 10.78 10.81 6 .47 9 .01 8 .0 6 8 .70
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Table 19

A n alysis  o f Variance R esu lts  fo r  P h y sica l A c t iv ity  
as an A e sth e tic  Experience

Source df Mean Square F -r a t io Prob.

T raining Regimens 2 42.25

P re/P ost 1 26.35 5 .2 8 8 0.032

In ter a c tio n 2 0 .46

W ithin Error 18 4 .98

Women's A t t i t u d e

The a n a l y s i s  o f  v a r i a n c e  f o r  s i x  d im en s io n s  o f  

women's a t t i t u d e ,  p r e t e s t  and  p o s t e s t  m eans, and s ta n d a r d  

d e v i a t i o n s  (T a b le  2 0 ) ,  r e v e a l e d  s i g n i f i c a n t  F r a t i o s  f o r  two 

o f  th e  s i x  d im e n s io n s .  S i g n i f i c a n t  b e tw een -g ro u p  d i f f e r e n c e s  

e x i s t e d  f o r  a t t i t u d e s  p e r t a i n i n g  to  h e a l t h  and  f i t n e s s  

(F = 3 .5 3 5 , d f  2 ,3 2 ,  P < 0 .05 ) and  p h y s ic a l  a c t i v i t y  a s  an 

a e s t h e t i c  e x p e r i e n c e  (F = 4 .3 3 0 , d f  2 ,3 2 ,  P < 0 .05 ) (T a b le s  21 

a n d  2 3 ) .  U s in g  be tw een  e r r o r  v a r i a n c e ,  D u n can 's  m u l t i p l e  

r a n g e  r e v e a l e d  t h a t  a  co m p ariso n  group means d e te rm in e d  th e  

c o n t r o l  group to  have a  s i g n i f i c a n t l y  h i g h e r  r e g a r d  f o r  

a c t i v i t y  f o r  h e a l t h  an d  f i t n e s s  th a n  the  t r a d i t i o n a l  group 

(T a b le  2 2 ) .  The c o n t r o l  group a l s o  view ed p h y s i c a l  a c t i v i t y  

a s  more a e s t h e t i c  th a n  b o th  th e  c o n t in u o u s  and t r a d i t i o n a l

a
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Table 20

Means and Standard D eviations fo r  Women's A ttitude

T ra d itio n a l Continuous Control
V ariable pre post pre p o st pre p o st

S o c ia l X 33.55 32.64 32.27 32.47 33.22 32 .66
Experience SD 3.80 4 .03 4 .17 4 .4 3 2.57 4 .6 7

H ealth and X 38.73 38.09 41 .13 39.80 44.89 44 .89
F itn ess SD 3.98 5.05 7.46 7 .44 6.41 5 .0 6

P ursu it o f X 34.27 34.18 33.80 33.40 33.67 31 .44
V ertigo SD 7.12 8.74 10.24 13 .13 6.41 5 .0 6

A e sth e tic X 36.82 34.64 34 .33 35.07 41.44 4 1 .1 1
Experience SD 4.06 3.36 6 .19 9 .2 1 3.77 5 .5 3

C atharsis X 30.82 29.91 31.60 31.33 33.78 32 .78
SD 6.29 4 .38 6 .6 3 6 .1 7 4.31 3 .5 8

A sce tic X 24.27 24.36 25.60 24.67 24.89 2 5 .1 1
Experience SD 6 .0 3 6 .5 3 5 .51 5 .2 1 3.25 2 .8 1

Table 21

A n alysis o f  Variance R esu lts  fo r  Physical A c t iv ity  
for  H ealth and F itn e ss

Source df Mean Square F -r a tio Prob.

Training Regimens 2 244.81 3.535 0.040

P re/P ost 1 7.22

In ter a c tio n 2 2 .48

Between Error 32 69.25
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Table 22

Duncan's M ultip le  Range R esu lts fo r  P h ysica l A c t iv ity  
fo r  H ealth  and F itn e ss  Group Mean D ifferen ces

T raining Regimens D ifferen ces

Control -  T ra d itio n a l = 6 .48*

Control -  Continuous = 4 . 4 2

Continuous -  T ra d itio n a l = 2 . 0 6

*p < .05

Table 23

A n alysis  o f  Variance R esu lts fo r  P h ysica l A c t iv ity  
as an A e sth e tic  E xperience

Source df Mean Square F -r a tio Prob.

T raining Regimens 2 279.62 4.330  0 .021

P re/P ost 1 5.91

In ter a c tio n 2 12.15

Between Error 32 64.57
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s k a t i n g  g ro u p s  (Table  24) . F u r th e r  c o m p ar iso n s  u s in g  

p r e t e s t  and p o s t e s t  v a lu e s  i n d i c a t e d  th e  c o n t r o l  r a t e d  b o th  

d im e n s io n s  h i g h e r  than th e  o t h e r  two groups i n  p r e t e s t  and 

p o s t t e s t  a s s e s s m e n ts .  (S ee  T a b le s  25 and 2 6 . )

Table 24

Duncan's M u ltip le  Range R e su lts  fo r  P h y sica l A c t iv i t y  as 
an A e sth e tic  E xperience Group Mean D iffe r e n c e s

T rain ing Regimens____________D iffe r e n c e s____________________________________

C ontrol -  Continuous = 6 .5 8 *

C ontrol -  T ra d itio n a l = 5 .5 5 *

T r a d it io n a l -  Continuous = 1 .0 3

*p < .05

Table 25

Duncan's M ultip le  Range R esu lts  fo r  P h ysica l A c t iv ity  for  
H ealth  and F itn ess P o s t te s t  Mean D iffe r e n c e s

T raining Regimens____________ D iffe r e n c e s

C ontrol -  T ra d itio n a l = 6 .8 0 *

Control -  Continuous = 5 .0 9

Continuous -  T ra d itio n a l = 1 .7 1

*p < .05
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Table 26

Duncan's M u ltip le  Range R esu lts  fo r  P h y s ic a l A c t iv ity  a s  
an A e s th e t ic  Experience P o s t te s t  Mean D ifferen ces

T rain ing  Regimens____________ D iffe r e n c es_____________________________________

C ontrol -  T ra d itio n a l = 6.48*

C ontrol -  Continuous = 6 .04

Continuous -  T r a d itio n a l = 0 .4 3

*p < .05

L e i s u r e - t i m e  A c t i v i t y

The means and s t a n d a r d  d e v i a t i o n s  f o r  l e i s u r e - t i m e  

a c t i v i t y  a r e  p r e s e n t e d  i n  T ab le  27 . The one-way a n a l y s i s  o f  

v a r i a n c e  r e v e a l e d  no s i g n i f i c a n t  F r a t i o s  f o r  n u m e r ic a l  

v a l u e s  a s s i g n e d  f o r  l e i s u r e - t i m e  a c t i v i t y  ( se e  T a b le  2 8 .)

Table 27

Means and Standard D ev ia tion s fo r  L eisu re-tim e  
A c t iv ity  Assessm ents

V ariab le T ra d itio n a l Continuous C on trol

L e isu re X 71.44 36.70 5 5 .4 1
A c t iv i t y SD 49.60 17.98 3 6 .7 2
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Table 28

A n alysis  o f  Variance R esu lts  fo r  L eisu re-tim e  
A c t iv ity  A ssessm ents

Source df Mean Square F -ra tio Prob.

Among Groups 2 4109 .93 0.2906 1 6 .8

W ithin Groups 53 14144.23

DISCUSSION

Body C om position

The p r e s e n t  s tu d y  fo u n d  t h a t  f o r  abdom inal 

c i rc u m fe re n c e  and b i - i l l i a c  d ia m e te r  no s i g n i f i c a n t  changes 

o c c u r r e d .  These f in d i n g s  c o r r o b o r a t e d  th o se  o f  Moody who 

found  t h a t  no s i g n i f i c a n t  ch an g es  o c c u r r e d  i n  g i r t h s  f o r  

n o n -o b e se  women p a r t i c i p a t i n g  i n  an e x e r c i s e  program .^- Neck 

c i r c u m fe re n c e  d e m o n s t r a te d  a  p r e / p o s t  main e f f e c t  d e c re a s e .  

The r e d u c t i o n  i n  n e c k  c i r c u m fe re n c e  was c o m p a t ib le  w i th  a

Wilmore s tu d y  w hich  i n d i c a t e d  r e d u c t i o n s  in  c i r c u m fe re n c e s
*  • 2 f o r  j o g g e r s .

D orothy  L. Moody, "The E f f e c t s  o f  a  J o g g in g  
Program  on th e  Body C om pos it ion  o f  Normal and Obese High 
Schoo l G i r l s , "  M ed ic in e  and  S c ie n c e  i n  S p o r t s ,  IV (W in te r .  
1972),  212. --------------------------------------------- --------

2
Ja c k  H. W ilm ore, "Body C om position  Changes w i th  a 

10-Week Program o f  J o g g in g ,"  M ed ic in e  and S c ie n c e  i n  S p o r t s .  
I I  ( F a l l ,  1970),  114. -------------------------------------------- --------
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A ll  th re e  s k i n f o l d  a s s e s s m e n ts  i n  th e  p r e s e n t  s tudy

i n d i c a t e d  s i g n i f i c a n t  p r e / p o s t  main e f f e c t  i n c r e a s e s .  These

f i n d i n g s  were c o n t r a r y  to  th o s e  o f  P o l lo c k ,  who i n d i c a t e d

s i g n i f i c a n t  d e c re a se s  f o r  e x p e r im e n ta l  w a lk in g  g ro u p s ;

how ever, they  a r e  c o m p a t ib le  w i t h  h i s  f i n d i n g s  f o r  c o n t r o l

g roups  who l ik e w ise  d e m o n s t r a te d  an i n c r e a s e  in  s k i n f o l d  
3

a s s e s s m e n t s .

In  a ten -w eek  p ro g ram  o f  jo g g in g ,  Wilmore found t h a t

sm a l l  b u t  s i g n i f i c a n t  d e c r e a s e s  were e l i c i t e d  f o r  t h ig h  and
4

s c a p u la  s k in fo ld s  b u t  n o t  f o r  t r i c e p s .  These f in d i n g s  were 

n o t  c o r r o b o r a te d  by t h e  p r e s e n t  s tu d y .

The a n a ly s i s  o f  v a r i a n c e  i n d i c a t e d  t h a t  body 

c o m p o s i t io n  r e s p o n s e s ,  s i m i l a r  to  s k i n f o l d  a s s e s s m e n ts ,  

p r e c i p i t a t e d  s i g n i f i c a n t  ch an g es  from p r e t e s t i n g  and  p o s t ­

t e s t i n g  when means w ere  com pared. F a t  body w e ig h t  and 

p e r c e n t  f a t  in c r e a s e d  w h i l e  l e a n  body w e ig h t  d e c re a s e d ;  t h i s  

was in c o m p a t ib le  w i t h  t h e  f i n d i n g s  o f  Wilmore.'* M i l e s i s

Michael L. P o l l o c k ,  " E f f e c t s  o f  W alking on Body 
C o m p o s it io n  and C a r d i o v a s c u l a r  F u n c t io n  o f  M iddle-A ged 
Men," J o u r n a l  o f  A p p l i e d  P h y s io lo g y ,  XXX ( J a n u a ry ,  1971), 
126- 12T T --------------- --------- -----------

G i l m o r e , p . 115 .

"*Jack H. W ilm ore , " P h y s i o l o g i c a l  A l t e r a t i o n s  
C o n seq u en t to  C i r c u i t  W eight T r a i n i n g , "  M edic ine  and  S c ience  
i n  S p o r t s  (1978), 81.
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r e p o r t e d  p e r c e n t  f a t  r e d u c t i o n s  t h a t  were s i g n i f i c a n t l y
£

g r e a t e r  f o r  e x p e r im e n ta l  groups th a n  f o r  c o n t r o l  g ro u p s .

The r e s u l t s  t h a t  f a t  body w e ig h t  and p e r c e n t  f a t  

i n c r e a s e d  w i th  a  d e c r e a s e  in  l e a n  body w e ig h t  and no 

su b se q u e n t  change i n  t o t a l  body w e ig h t  i n d i c a t e d  t h a t  body 

c o m p o s i t io n  f o r  th e  mean o f  a l l  s u b j e c t s  f a i l e d  to  im prove , 

and i n  f a c t  w o rsen ed .  These changes  may be  p a r t i a l l y  

e x p la in e d  by P o l lo c k  who s t a t e d  t h a t  changes  te n d  to  

m a n i f e s t  th e m se lv e s  w i th  weeks o f  t r a i n i n g ,  i . e . ,  p rogram s 

o f  an e i g h t -  to  ten -w eek  d u r a t io n  g e n e r a l l y  r e s u l t  i n  l e s s  

change th an  do e x t e n s iv e  p rog ram s^ ; o r  by Moody who 

s t a t e d ,  " I t  i s  e v i d e n t ,  however, t h a t  d i e t a r y  m o d i f i c a t i o n s  

must a l s o  be a  p a r t  o f  any  com prehensive  w e ig h t  l o s s
g

program . . . . "  No d i e t a r y  c o n t r o l s  were im plem ented  i n  

t h i s  p rogram .

Oxygen Consumption

S ch eu er  and  T ip to n  i n d i c a t e d  t h a t  a s  few as  t h r e e  

weeks o f  a s t r e n u o u s  p rog ram  p ro d u ced  d e t e c t a b l e  e f f e c t s  on 

maximum oxygen consum ption  and a  g r a d u a l  and p r o g r e s s i v e  

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

^ C h r is  A. M i l e s i s ,  " E f f e c t s  o f  D i f f e r e n t  D u ra t io n s  
o f  P h y s ic a l  T r a in in g  on C a r d i o r e s p i r a t o r y  F u n c t io n ,  Body 
C om posit ion , and  Serum L i p i d s , "  R e se a rc h  Q u a r t e r l y , XLVII 
(December, 1 9 7 6 ) ,  721.

^ P o l lo c k ,  p .  129.

®Moody, p. 213.
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g
f iv e -w e e k  p e r i o d .  The r e s u l t s  f o r  f o u r  m easu res  o f

c a r d i o r e s p i r a t o r y  f i t n e s s  i n  th e  p r e s e n t  s tu d y  c o r r o b o r a t e d

th e s e  f i n d i n g s  when p r e / p o s t  m ain  e f f e c t s  were a n a ly z e d .

These  f in d i n g s  were n o t  c o n s i s t e n t  w i th  S h ark ey  who

d e te rm in e d  t h a t  s u b j e c t s  who t r a i n e d  a t  h e a r t  r a t e s  o f

150-180 b e a t s  p e r  m inu te  ( th e  ra n g e  o f  th e  c o n t in u o u s

s k a t in g  g ro u p )  h a d  s i g n i f i c a n t  changes in  m i l l i l i t e r s /

k i lo g ra m /m in u te ,  w hereas  th e  c o n t r o l  group had no

s i g n i f i c a n t  changes.'*'® These f i n d i n g s  were f u r t h e r

s u p p o r te d  by  H ickson  who found  t h a t  maximum oxygen

co n su m p tio n  ( l i t e r s / m i n u t e )  i n c r e a s e d  i n  th r e e  w e e k s  when

s u b j e c t s  w orked a t  between 90-100% maximum oxygen 
11c o n su m p tio n .  T h is  was a r a t e  s l i g h t l y  h ig h e r  t h a n  th a t  

e l i c i t e d  b y  th e  s u b j e c t s  in  t h e  p r e s e n t  s tu d y .

G ir a n d o la  an d  Katch s u g g e s te d  t h a t  ch an g es  i n  

a e r o b ic  c a p a c i t y  m u st be v iew ed as  r e s u l t i n g  from  

concom m itan t changes in  body c o m p o s i t io n  and n o t  a s  b a s ic

9
James S ch u eu r  and C h a r le s  M. T ip to n ,  

" C a r d i o r e s p i r a t o r y  A d a p ta t io n s  t o  P h y s ic a l  T r a i n i n g , "  
Annual Review  o f  P h y s io lo g y , XXXIX (1 9 7 7 ) ,  224.

^®Brian J .  Sharkey  and Jo h n  P. Holleman, 
" C a r d io v a s c u la r  A d a p ta t io n s  to  T r a in in g  a t  S p e c i f i c  
I n t e n s i t i e s , "  R e se a rc h  Q u a r t e r ly ,  XXXVIII (D ecem ber, 1967), 
700.

^ R .  C. H ick so n ,  "Time Course o f  th e  A d a p t iv e  
Response o f  A e ro b ic  Power and H e a r t  R a te  to  T r a i n i n g , "  
M edic ine  a n d  S c ie n c e  in  S p o r ts  and  E x e r c i s e , X I I I  (1981), id.
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12a l t e r a t i o n s  i n  the  c a r d i o r e s p i r a t o r y  system . T h i s ,  i n  

l i g h t  o f  t h e  g a in s  made by th e  c o n t r o l  g roup , was 

c o n s id e r e d  b u t  r e f u t e d ,  as  t h e r e  w ere  no s i g n i f i c a n t  changes  

i n  t o t a l  body  w eigh t f o r  any g ro u p ;  an d ,  i n  f a c t ,  body 

c o m p o s i t io n  was found t o  have been  a l t e r e d  n e g a t i v e l y  w i t h  

i n c r e a s e s  i n  t o t a l  f a t  and p e r c e n t  f a t .

I t  m ust be assum ed, th e n ,  t h a t  th e  s i g n i f i c a n t  

p r e / p o s t  m ain  e f f e c t  i n c r e a s e  m ust be  a t t r i b u t e d  t o  f a c t o r s  

o t h e r  th a n  t h e  t r a i n i n g  reg im en s . The p o s s i b i l i t y  t h a t  t h e  

c o n t r o l  g ro u p  f a i l e d  t o  a c t  a s  a  c o n t r o l  was e v i d e n t .  The 

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

e q u a l  amount o f  a c t i v i t y  f o r  a l l  t h r e e  g roups ( s e e  T ab le  28;) 

and  may p a r t i a l l y  e x p l a i n  the  c o n t r o l  group i n c r e a s e .  No 

r e s t r i c t i o n s  r e g a r d in g  a c t i v i t y  w ere  p l a c e d  on an y  g roup , 

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

a l l  t h r e e  g ro u p s  p a r t i c i p a t e d  in  an  e q u a l  amount o f  a c t i v i t y  

e i t h e r  w i t h i n  t h e i r  t r a i n i n g  p ro g ram  o r  o u t s i d e  i t ,  o r  b o t h .

A lth o u g h  the  s i g n i f i c a n t  i n c r e a s e  in  maximum oxygen 

co n su m p tio n  b y  the c o n t r o l  group may n o t  be f u l l y  e x p la in e d ,  

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

may i n  f a c t  b e  p a r t i a l l y  d e te rm in e d .  A l le n  fo u n d  t h a t ,  

when w e ig h t  l i f t e r s  w ere  e x e r c i s e d  a t  t a s k s  s u f f i c i e n t  to

12R o b e r t  N. G ir a n d o la  and  V i c t o r  K atch , " E f f e c t s  o f  
N ine  Weeks o f  P h y s ic a l  T r a in in g  on A e ro b ic  C a p a c i ty  and 
Body C o m p o s it io n  in  C o l le g e  Men," A rc h iv e s  o f  P h y s i c a l  
M ed ic in e  an d  R e h a b i l i t a t i o n ,  LIV (O c to b e r ,  1 9 7 3 ) ,  523.
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e l e v a t e  t h e i r  h e a r t  r a t e s  to  186 b e a t s / m i n u t e ,  a l e v e l  a t

w hich  c a r d i o r e s p i r a t o r y  im provem ents  were e x p e c te d ,  th e y ,
13i n  f a c t ,  d id  n o t  o b t a i n  t h e  e x p e c te d  im provem ents .

H o l lo s z y  e x p la in e d  t h i s  phenomenon by i n d i c a t i n g  t h a t ,  

d u r in g  submaximal w ork , b lo o d  f lo w  i s  low er  i n  t r a i n e d  th an  

i n  u n t r a i n e d  s u b j e c t s  and  t h a t  t h e  d e c r e a s e  i s  com pensated  

f o r  by  i n c r e a s e d  oxygen e x t r a c t i o n . ^  B a rn a rd  found  t h a t  

low r e s i s t a n c e  e x e r c i s e  p ro d u ced  i n c r e a s e s  i n  th e  y i e l d  o f  

m i to c h o n d r ia  and o x i d a t i v e  c a p a c i t y  o f  a d u l t  g u in e a  p i g s . ^  

T h is  was i n  c o n ju n c t io n  w i th  a  f u r t h e r  s t a t e m e n t  by  H o l lo sz y  

t h a t  i t  w ould , t h e r e f o r e ,  a p p e a r  t h a t  an i n c r e a s e  i n  

maximum oxygen co n su m p tio n  b r o u g h t  a b o u t  by an  i n c r e a s e  in  

maximum c a r d i a c  o u tp u t  was th e  r e s u l t  o f  d e l i v e r y  o f  oxygen 

to  a  l a r g e r  mass o f  w ork ing  m usc le  r a t h e r  th a n  to  d e l i v e r y  

o f  more oxygen to  t h e  i n d i v i d u a l  m u sc le  c e l l s . ^

Thus, i n  t h i s  i n v e s t i g a t o r ' s  s u b j e c t i v e  o p in io n  i t  

may b e  d e te rm in e d  t h a t  r o l l e r  s k a t i n g  d id  n o t  p la c e  a

13E a r l  T. A l l e n ,  "Hemodynamic Consequences o f  
C i r c u i t  W eight T r a i n i n g , "  R e se a rc h  Q u a r t e r l y , XLVII 
(O c to b e r ,  1976),  305.

^ \ j .  0 . H o l lo s z y ,  "B io c h e m ic a l  A d a p ta t io n s  to  
E ndurance  E x e rc i s e  i n  S k e l e t a l  M u s c le ,"  i n  M uscle M etab o lism  
D uring  E x e r c i s e ,  e d .  Bengt Pernow (New York! Plenum t r e s s ,
1971)7 p .  53.

^ J a m e s  R. B a rn a rd ,  " E f f e c t  o f  E x e r c i s e  on S k e l e t a l  
M uscle I .  B io ch em ica l  and H is to c h e m ic a l  P r o p e r t i e s , "
J o u r n a l  o f  A p p l ie d  P h y s io lo g y , XXVII ( Ju n e ,  1 9 7 0 ) ,  766 .

■^John 0 . H o l lo s z y  an d  F ra n k  W. B o o th , "B io ch em ica l  
A d a p ta t io n s  to  Endurance  E x e r c i s e  i n  M u sc le ,"  Annual Review 
o f  P h y s io lo g y , XXXVIII (1 9 7 6 ) ,  281.
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s u f f i c i e n t  s t r e s s  on th e  w o rk in g  m u sc le s  and, th u s ,  

i n h i b i t e d  s u f f i c i e n t  m i to c h o n d r i a l  deve lopm ent as to  e l i c i t  

s i g n i f i c a n t  changes  i n  maximum oxygen consum ption , even  

though h e a r t  r a t e s  from  150-180  b e a t s /m i n u t e  w ere e l i c i t e d  

f o r  s k a t e r s  in  th e  c o n t in u o u s  s k a t i n g  g ro u p .

S t r e n g th

The ab sen ce  o f  s i g n i f i c a n t  ch an g es  in  s t r e n g t h  was 

i n  a c c o rd  w i th  c u r r e n t  s t a t e  o f  th e  a r t  o f  u n d e r s ta n d in g  o f  

s t r e n g t h  deve lopm en t.  H e t t i n g e r  i n d i c a t e d  t h a t  an i n c r e a s e  

i n  m uscle t e n s io n  above t h a t  p r e v i o u s l y  demanded o f  a  m u sc le  

was th e  s t i m u l i  f o r  an i n c r e a s e  in  m u sc le  s t r e n g t h . ^

Guyton a l s o  i n d i c a t e d  t h i s  when he s t a t e d ,  " . . .  h y p e r ­

t ro p h y  r e s u l t s  m a in ly  from  v e r y  f o r c e f u l  m uscle  a c t i v i t y ,  

though th e  a c t i v i t y  m igh t o c c u r  f o r  o n ly  a few m inu tes  e a c h  

d a y .” 18

The s l i g h t  b u t  n o n - s i g n i f i c a n t  a b s o lu t e  g a in s  i n

s t r e n g t h  o f  th e  s k a t i n g  g ro u p s  were i n  a c c o rd  w i th  f i n d i n g s

by Gettman and P o l lo c k  who d e m o n s t r a te d  i n c r e a s e s ,  a l b e i t
19n o n - s i g n i f i c a n t , f o r  r u n n e r s  a f t e r  a  15-week program .

"^Theodor 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 e l d ,  1 1 1 . :  C h a r le s  C. Thomas C o . , 10 6 1 ) ,  p. 20 .

18A r th u r  C. Guyton, Textbook o f  M edica l P h y s io lo g y  
( P h i l a d e l p h i a :  W. B. S au n d e rs  C o., 1 9 7 6 ) ,  p .  145.

19 L a rry  R. G ettm an, "The E f f e c t  o f  C i r c u i t  W eight 
T r a in in g  on S t r e n g t h ,  C a r d i o r e s p i r a t o r y  F u n c t io n ,  and Body 
C om position  o f  A d u lt  Men," M edic ine  an d  S c ie n c e  in  S p o r t s ,  X 
( F a l l ,  1978),  174.
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A lthough  th e  changes  f o r  knee e x t e n s io n  and knee

f l e x i o n  w ere  n o t  s i g n i f i c a n t ,  when a b s o lu t e  v a lu e s  were

c o n s id e r e d  t h e  c o n t in u o u s  group h a d  an 11% i n c r e a s e  i n  mean

d i f f e r e n c e s  from p r e t e s t s  to  p o s t t e s t s  on k n ee  e x t e n s io n  and

a 7% in c r e a s e  p r e t e s t  to  p o s t t e s t  on knee f l e x i o n .  T h is

com pared w i t h  th e  c o n t r o l  g r o u p 's  11% and 1% d e c re a s e  f o r

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

t r e n d  tow ard  s k a t i n g  as  b e in g  r e s p o n s i b l e  f o r  s t r e n g t h

c h an g es  in  t h e  prim e movers o f  t h e  l e g s .  These f i n d i n g s

c o r r o b o r a t e d  th o se  o f  Dunne who found  a 177> improvement in

l e g  s t r e n g t h  a s  m easu red  by an i s o k i n e t i c  d o u b le  l e g  
20p r e s s .

The r e s u l t i n g  d e c re a s e  i n  s t r e n g t h  v a lu e s  f o r

p l a n t a r  f l e x i o n  when p r e / p o s t  m ain  e f f e c t s  w ere  exam ined

w ere  n o t  i n  a c c o rd  w i th  knee e x t e n s io n  and  knee  f l e x i o n

r e s u l t s  in  t h i s  s tu d y .  They d i d  a g re e  p a r t i a l l y  w i th  a

s tu d y  by Wilmore who found  d e c rem en ts  in  s t r e n g t h  f o r

c o n t r o l  g roups  in  t h r e e  o f  e i g h t  s t r e n g t h  v a lu e s  f o r  a  t e n -
21w eek  p e r io d  o f  t im e .  One p o s s i b l e  e x p l a n a t i o n  f o r  t h e  

d e c r e a s e  i n  p l a n t a r  f l e x i o n  s t r e n g t h  was t h e  absen ce  o f  th e  

t o e - o f f  movement i n  s k a t i n g .  The t o e - o f f  movement i s

M. F. Dunne, " P h y s i o l o g i c a l  P r o f i l e  o f  a  
R o l l e r s k a t i n g  T r a in in g  P ro g ram ,"  M edic ine  an d  S c ien ce  i n  
S p o r t s  and E x e r c i s e , X I I I  (May, 1 9 8 1 ) ,  103.

21W ilmore, " P h y s i o l o g i c a l  A l t e r a t i o n s  C onsequen t to  
C i r c u i t  W eight T r a i n i n g , "  p .  82.
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p r e s e n t  i n  r u n n in g  and w a lk in g ;  and  th e  g a s t ro c n e m iu s  i s  the  

p r im e  m usc le  u s e d  i n  th e  t o e - o f f  a c t i o n .  T h is  d ec rem en t i s  

s t i l l  u n e x p la in e d ;  however, s i n c e  w a lk in g  was n o t  i n h i b i t e d  

o r  l i m i t e d  by  t h i s  s tu d y ,  i t  s h o u ld ,  i n  f a c t ,  h av e  r e s u l t e d  

in  no s i g n i f i c a n t  change in  t h i s  m easurem ent.

F l e x i b i l i t y

H u p p rich  and S i g e r s e t h  i n d i c a t e d  t h a t  e a c h  m a jo r
22j o i n t  h as  a h ig h  deg ree  o f  s p e c i f i c  c o n d i t i o n  o f  i t s  own.

T h is  was b o rn e  o u t  i n  th e  p r e s e n t  s tu d y  as  t h e  two j o i n t s

m e asu red  d e m o n s t ra te d  c o n t r a s t i n g  r e s u l t s  f o r  p r e t e s t  and

p o s t t e s t  a s s e s s m e n ts .  No s i g n i f i c a n t  changes w ere

d e m o n s tr a te d  f o r  knee f l e x i b i l i t y ,  g iv in g  l i m i t e d  s u p p o r t

to  t h e  p re m ise  b y  Massey and C haude t t h a t  e x e r c i s e  does

n o t  r e s u l t  i n  an  o v e r a l l  r e d u c t i o n  i n  range  o f  movement o f
23th e  j o i n t s  th ro u g h o u t  th e  body.

The r e s u l t i n g  i n c r e a s e s  d e m o n s tra te d  f o r  a n k le  

f l e x i b i l i t y ,  a s  d e te rm in e d  by p r e / p o s t  main e f f e c t s ,  

s u p p o r te d  t h e  f i n d i n g s  o f  K in g s le y  who found t h a t  

f l e x i b i l i t y  i n  c e r t a i n  r e g io n s  o f  th e  body was i n c r e a s e d  by

22 F lo re n c e  L. H upprich  and  P e t e r  0 . S i g e r s e t h ,  "The 
S p e c i f i c i t y  o f  F l e x i b i l i t y  i n  G i r l s , "  R e sea rch  Q u a r t e r l y ,
XXI (1 9 5 0 ) ,  28.

23B enjam in  H. Massey and  Norman L. C h a u d e t ,
" E f f e c t s  o f  S y s te m a t ic ,  Heavy R e s i s t i v e  E x e r c i s e  on Range o f  
J o i n t  Movement i n  Young Male A d u l t s , "  R esea rch  Q u a r t e r l y ,  
XXVII (March, 1 9 5 6 ) ,  50.
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9 /
tw e n ty  w eeks o f  tu m b l in g .  B ecause  o f  t h e  main e f f e c t  

r e s u l t s  o f  t h e  f i n d i n g s ,  i t  may n o t  be u n e q u iv o c a l ly  s t a t e d  

t h a t  s k a t i n g  in c r e a s e d  a n k le  f l e x i b i l i t y .  I t  can be 

p r e s e n t e d ,  however, t h a t  s k a t in g  d id  n o t  r e s u l t  i n  a 

d e c r e a s e  o f  j o i n t  f l e x i b i l i t y  a t  e i t h e r  t h e  knee  o r  t h e  

a n k l e .

A t t i t u d e

The pu rp o se  o f  t h e  a t t i t u d e  e v a l u a t i o n  f o r  th e  

p r e s e n t  s t u d y  was to  d e te rm in e  i f  a f t e r  a s ix -w e e k  p rog ram  

o f  r o l l e r  s k a t i n g  the  s u b j e c t ' s  a t t i t u d e  to w a r d  p h y s i c a l  

a c t i v i t y  h a d  changed. No a t te m p t  was made t o  d e te rm in e  i f  

any p h y s c h o lo g i c a l  c h a n g e s  o c c u r r e d  such a s  l i f e  

s a t i s f a c t i o n ,  p e r s o n a l  w e l l - b e i n g ,  o r  r e d u c e d  a n x ie ty .

The r e s u l t s  i n d i c a t e d  t h a t  no ch an g e s  o c c u r re d  i n  

f i v e  o f  t h e  s i x  a re a s  s u rv e y e d  f o r  men and t h a t  f o r  women 

o n ly  two a r e a s  d e m o n s tra te d  s i g n i f i c a n t  c h a n g e s .

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

main e f f e c t  d e c re a se  was d e m o n s tr a te d  f o r  men p e r t a i n i n g  to  

t h e i r  a t t i t u d e  toward p h y s i c a l  a c t i v i t y  a s  a n  a e s t h e t i c  

e x p e r i e n c e .  T h is  a re a  w as  d e f in e d  by Kenyon a s  a c t i v i t i e s  

c o n c e iv e d  o f  a s  p o s s e s s i n g  b e au ty  o r  c e r t a i n  a r t i s t i c

D o n a ld  B. K in g s le y ,  " F l e x i b i l i t y  Changes R e s u l t i n g  
from P a r t i c i p a t i o n  in  T u m b lin g ,"  u n p u b l i s h e d  M a s te r 's  
t h e s i s ,  U n i v e r s i t y  o f  O reg o n ,  J u n e ,  1952, p .  60 .
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25q u a l i t i e s .  A d e c r e a s e  in  t h i s  a r e a  w ould  i n d i c a t e  t h a t  

th e  men, o v e r a l l ,  d e m o n s t ra te d  a  l e s s e n i n g  o f  an 

a p p r e c i a t i o n  f o r  a c t i v i t y  as  b e a u t i f u l  o r  p l e a s i n g  to  t h e  

eye . T h is  may, i n  p a r t ,  be a c c o u n te d  f o r  b y  t h e  r e p e t i t i v e  

n a t u r e  o f  s k a t in g  an d  the  c o n c e rn  w i th  d e v e lo p in g  f i t n e s s .  

The l a c k  o f  i n t e r a c t i o n  i n d i c a t e d  t h a t  th e  a p p r e c i a t i o n  

d e c re a s e d  w i th  a l l  g ro u p s  and can  n o t  be a t t r i b u t e d  

c o m p le te ly  to  s k a t i n g  as  th e  d i r e c t  cau se .

F or women t h e  a n a l y s i s  o f  v a r ia n c e  r e v e a l e d  t h a t  

s i g n i f i c a n t  b e tw een -g ro u p  d i f f e r e n c e s  e x i s t e d  f o r  p h y s i c a l  

a c t i v i t y  f o r  h e a l t h  and  f i t n e s s  a n d  p h y s ic a l  a c t i v i t y  as  an 

a e s t h e t i c  e x p e r i e n c e .  When D u n c a n 's  m u l t i p l e  ra n g e  was 

p e r fo rm e d ,  i t  was fo u n d  t h a t  t h e  c o n t r o l  group d i f f e r e d  

s i g n i f i c a n t l y  from th e  t r a d i t i o n a l  group i n  h e a l t h  and 

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

from b o th  th e  c o n t in u o u s  and t r a d i t i o n a l  s k a t i n g  g roups  i n  

r e g a r d  to  a e s t h e t i c  e x p e r i e n c e .  A f u r t h e r  i n v e s t i g a t i o n  o f  

p r e t e s t  and  p o s t t e s t  mean v a lu e s  i n d i c a t e d  t h a t  th e s e  

d i f f e r e n c e s  e x i s t e d  f o r  b o th  p r e t e s t  and p o s t t e s t  mean and , 

t h u s , no change o c c u r r e d  as a r e s u l t  o f  th e  e x p e r im e n ta l  

program .

The f i n a l  a n a l y s i s  i n d i c a t e d  t h a t  o n ly  one change 

o c c u r re d  i n  a t t i t u d e - - m e n ' s a e s t h e t i c s .  T h is  change was an

25 G e ra ld  S. Kenyon, "A C o n ce p tu a l  Model f o r  
C h a r a c t e r i z i n g  P h y s i c a l  A c t i v i t y , "  R esearch  Q u a r t e r l y , XXXIX 
(March, 1 9 6 8 ) ,  100.
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o v e r a l l  p r e / p o s t  m ain e f f e c t  change  and, t h u s ,  can n o t  be  

a t t r i b u t e d  e n t i r e l y  t o  t h e  t e s t i n g  program .

L e i s u r e - t im e  A c t i v i t y  
A ssessm ent

The p u rp o se  o f  l e i s u r e - t i m e  a c t i v i t y  s tu d i e s  h a s  

b een  to  c l a s s i f y  p e o p l e ,  by  l e v e l s  o f  p h y s i c a l  a c t i v i t y ,
9  6i n t o  s e d e n ta r y ,  m o d e r a te ly  a c t i v e ,  and a c t i v e  g ro u p in g s .

The g e n e r a l  p u rp o se  f o r  t h i s  has  b e e n ,  a s  e x p la in e d  by

A ld e rso n ,  to  d e te rm in e  w h e th e r  e x e r c i s e  a p a r t  from w ork,

and p a r t i c u l a r l y  i n  l e i s u r e ,  has  an y  p r o t e c t i v e  v a lu e
27a g a i n s t  c o ro n a ry  h e a r t  d i s e a s e .  F o r  t h i s  s tu d y ,  how ever, 

a  l e i s u r e - t i m e  a s s e s s m e n t  was c o n d u c te d  to  d e te rm in e  i f  any 

d i f f e r e n c e s  e x i s t e d  b e tw e e n  th e  t h r e e  g roups p e r t a i n i n g  

to  t h e i r  t o t a l  p h y s i c a l  a c t i v i t i e s  d u r in g  th e  s ix -w eek  

t e s t i n g  p e r i o d .  The a n a l y s i s  o f  v a r i a n c e  r e v e a l e d  t h a t  no 

d i f f e r e n c e  e x i s t e d  b e tw e e n  th e  g ro u p s  and t h a t ,  i n  f a c t ,  a l l  

t h r e e  g roups  were r e c e i v i n g  an e q u a l  amount o f  p h y s ic a l  

a c t i v i t y  d u r in g  th e  s ix -w e e k  p e r i o d .

T h is  e q u a t in g  o f  p h y s ic a l  a c t i v i t i e s  was b e l i e v e d  by 

t h i s  i n v e s t i g a t o r  to  h a v e  c r e a t e d  a  b a la n c e  be tw een  a l l  o f

2 6 E. R. B u s k i rk ,  "C om parison  o f  Two A ssessm en ts  o f  
P h y s i c a l  A c t i v i t y  and  a  Survey  M ethod f o r  C a l o r i e  I n t a k e , "  
The American J o u r n a l  o f  C l i n i c a l  N u t r i t i o n ,  XXIV 
(S ep tem ber,  1971), 1119.

27 S. Y as in ,  "A ssessm en t o f  H a b i tu a l  P h y s ic a l  
A c t i v i t y  A p a r t  from O c c u p a t io n ,"  B r i t i s h  J o u r n a l  o f  
P r e v e n t iv e  S o c ia l  M e d ic in e , XXI (1 9 6 7 ) ,  163.
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th e  g ro u p s  and may b e  m a in ly  r e s p o n s i b l e  f o r  th e  s u b se q u e n t  

r e s u l t s .  A l l  groups w e re  i n s t r u c t e d  to  c o n t in u e  t h e i r  

n o rm a l  l i f e  s t y l e s .  I t  was a n t i c i p a t e d  t h a t  s in c e  th e  

c o n t r o l  g roup  was n o t  engaged  i n  a  p h y s i c a l  e d u c a t io n  

a c t i v i t y  c l a s s  t h e i r  a c t i v i t y  w o u ld  be l e s s  th an  th e  

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

i n d i c a t e d  t h i s  was n o t  t r u e  and w as , t h u s ,  b e l i e v e d  to  be 

t h e  r e a s o n  f o r  th e  r e s u l t s  to  b e  o f  a p r e / p o s t  main e f f e c t  

n a t u r e  w i th o u t  s i g n i f i c a n t  group i n t e r a c t i o n s .



Chapter 5

SUMMARY, CONCLUSIONS, RECOMMENDATIONS,
AND IMPLICATIONS FOR TEACHING

SUMMARY

F i f t y - s i x  M iddle T en n essee  S t a t e  U n i v e r s i t y  s tu d e n t s  

s e rv e d  as  s u b j e c t s  f o r  a s tu d y  t o  d e te rm in e  t h e  e f f e c t s  o f  

two m ethods o f  t e a c h in g  r o l l e r  s k a t i n g  on s e l e c t e d  

a n th ro p o m e tr ic  and p h y s i o l o g i c a l  p a r a m e te r s .  The 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  o f  c o n t in u o u s  r o l l e r  s k a t i n g  t h r e e  

t im es  p e r  week f o r  30 m inu tes  a t  a  tim e w i th o u t  

i n t e r r u p t i o n s  and t r a d i t i o n a l  s k a t i n g  once p e r  week f o r  1 

hour and  30 m in u te s  w i th  p e r i o d i c  b re a k s  on c a r d i o ­

r e s p i r a t o r y  f i t n e s s ,  body c o m p o s i t io n ,  l e g  s t r e n g t h  and 

f l e x i b i l i t y ,  and a t t i t u d e  to w ard  p h y s ic a l  e d u c a t io n  when 

compared w i th  a  c o n t r o l  g roup . A l e i s u r e - t i m e  a c t i v i t y  

a s se s sm e n t  was a l s o  u se d  to  d e te rm in e  i f  o u t - o f - c l a s s  

l e i s u r e  a c t i v i t i e s  c r e a t e d  d i f f e r e n c e s  be tw een  th e  t e s t  

g ro u p s .

An a n a l y s i s  o f  v a r i a n c e  was u sed  to  d e te rm in e  i f  

s i g n i f i c a n t  changes  o c c u r re d  w i t h i n  th e  g ro u p s  from p r e ­

t e s t i n g  t o  p o s t t e s t i n g  a f t e r  a  s ix -w e e k  e x p e r im e n ta l  

p rogram . I t  was co n c lu d ed  from  th e  r e s u l t s  t h a t  r o l l e r

79
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s k a t i n g  d id  n o t  c o n t r i b u t e  to  s i g n i f i c a n t  ch an g e s  in  

p h y s i o l o g i c a l  o r  a n th ro p o m e tr ic  p a r a m e te r s .  I t  was f u r t h e r  

c o n c lu d e d  t h a t  n o  changes tow ard  p h y s i c a l  a c t i v i t y  o c c u r r e d  

b ased  o n  p r e t e s t  and  p o s t t e s t  a s s e s s m e n ts ,  and t h e  degree  o f  

p h y s i c a l  a c t i v i t y  was e q u a l  f o r  a l l  t h r e e  t e s t  g roups.

CONCLUSIONS

W ith in  t h e  l i m i t a t i o n s  o f  t h i s  s tu d y  a n d  the  sam ple  

u sed , t h e  f o l lo w in g  c o n c lu s io n s  a p p e a r  w a r r a n t e d .  Because 

th e  r e s u l t s  were o f  a p r e / p o s t  main e f f e c t  n a t u r e  which 

in c lu d e d  th e  c o n t r o l  group an d  can n o t  be  a t t r i b u t e d  to 

s p e c i f i c  t r a i n i n g  reg im en s , th e  f o l lo w in g  c o n c lu s io n s  w ere  

made f o r  th e  s t a t e d  h y p o th e se s .

H^: The h y p o th e s i s  t h a t  t r a d i t i o n a l  r o l l e r  s k a t i n g

w i l l  n o t  r e s u l t  i n  s i g n i f i c a n t  changes i n  c a r d i o r e s p i r a t o r y  

f i t n e s s  was a c c e p te d .

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

w i l l  n o t  r e s u l t  i n  s i g n i f i c a n t  changes i n  c a r d i o r e s p i r a t o r y  

f i t n e s s  was a c c e p te d .

H^: The h y p o th e s i s  t h a t  t r a d i t i o n a l  r o l l e r  s k a t i n g

w i l l  n o t  r e s u l t  i n  s i g n i f i c a n t  changes i n  body co m p o s i t io n  

was a c c e p t e d .

H^: The h y p o th e s i s  t h a t  c o n t in u o u s  r o l l e r  s k a t in g

w i l l  n o t  r e s u l t  i n  s i g n i f i c a n t  changes i n  body co m p o s i t io n  

was a c c e p te d .
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: The h y p o th e s i s  t h a t  t r a d i t i o n a l  r o l l e r  s k a t i n g

w i l l  n o t  r e s u l t  i n  s i g n i f i c a n t  changes i n  s e l e c t e d  l e g  

s t r e n g t h  m easu res  was a c c e p te d .

H g: The h y p o th e s i s  t h a t  c o n t in u o u s  r o l l e r  s k a t i n g

w i l l  n o t  r e s u l t  i n  s i g n i f i c a n t  changes i n  s e l e c t e d  l e g  

s t r e n g t h  m easu res  was a c c e p te d .

: The h y p o th e s i s  t h a t  t r a d i t i o n a l  r o l l e r  s k a t i n g

w i l l  n o t  r e s u l t  i n  s i g n i f i c a n t  changes i n  j o i n t  f l e x i b i l i t y  

was a c c e p te d .

Hg: The h y p o th e s i s  t h a t  c o n t in u o u s  r o l l e r  s k a t i n g

w i l l  n o t  r e s u l t  i n  s i g n i f i c a n t  changes i n  j o i n t  f l e x i b i l i t y  

was a c c e p te d .

H^: The h y p o th e s i s  t h a t  t r a d i t i o n a l  r o l l e r  s k a t i n g

w i l l  n o t  r e s u l t  i n  s i g n i f i c a n t  changes i n  a t t i t u d e  was 

a c c e p te d .

H^q : The h y p o th e s i s  t h a t  c o n t in u o u s  r o l l e r  s k a t i n g

w i l l  n o t  r e s u l t  i n  s i g n i f i c a n t  changes i n  a t t i t u d e  was 

a c c e p te d .

: The h y p o th e s i s  t h a t  o u t - o f - c l a s s  r e c r e a t i o n a l

a c t i v i t i e s  w i l l  n o t  d i f f e r  s i g n i f i c a n t l y  among th e  t h r e e  

g ro u p s  was a c c e p te d .

RECOMMENDATIONS

The f o l lo w in g  recom m endations  w ere made as  a  r e s u l t  

o f  t h i s  s tu d y :

1 .  F u r th e r  i n v e s t i g a t i o n s  s h o u ld  b e  c o n d u c te d  on
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c o n t in u o u s  r o l l e r  s k a t i n g  u s in g  s u b j e c t s  who a r e  a l l  o f  th e  

same se x  and s k a t i n g  a b i l i t y .

2 . D i f f e r e n t  p r o c e d u re s  sh o u ld  be im plem ented  to  

i n c r e a s e  th e  w o rk lo a d  f o r  s k a t e r s . A l t e r n a t i v e s  to  be 

c o n s id e r e d  s h o u ld  be  s k a t i n g  s u r f a c e  (wood i n s t e a d  o f  

c o n c r e t e ) ,  w heel c o m p o s i t io n  to  i n c r e a s e  f r i c t i o n ,  i n c r e a s e d  

d u r a t i o n  o f  s k a t i n g  t im e , and  an i n c r e a s e d  number o f  

s e s s i o n s  p e r  w eek.

IMPLICATIONS FOR TEACHING

Two m a jo r  i m p l i c a t i o n s  f o r  t e a c h in g  were o b ta in e d  

b a s e d  on th e  r e s u l t s  o f  t h i s  s tu d y .  F i r s t ,  r o l l e r  s k a t i n g ,  

as  p ro p o se d  in  t h i s  s tu d y ,  was found  n o t  to  p ro d u ce  

s i g n i f i c a n t l y  im proved  c a r d i o r e s p i r a t o r y  f i t n e s s .  I t  i s ,  

t h e n ,  im p l ie d  t h a t  i n  o r d e r  f o r  p h y s i c a l  e d u c a to r s  to  use  

r o l l e r  s k a t in g  a s  p a r t  o f  a  f i t n e s s  p rogram  i t  m ust be 

su p p lem en ted  w i t h  a d d i t i o n a l  a e r o b ic  a c t i v i t i e s .

Second, t h e  e q u a t in g  o f  s t u d e n t  a c t i v i t y  l e v e l s  

b a s e d  on o u t s i d e  c l a s s  a c t i v i t i e s  im p l ie s  t h a t  p h y s i c a l  

e d u c a to r s  sh o u ld  a s s e s s  and  c o n s id e r  th e  s t u d e n t ' s  t o t a l  

a c t i v i t y  r a t e  b e f o r e  d e v e lo p in g  an i n d i v i d u a l  e x e r c i s e  

p r e s c r i p t i o n .
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DEPARTMENT OF HEALTH, PHYSICAL EDUCATION, 
RECREATION AND SAFETY 

MIDDLE TENNESSEE STATE UNIVERSITY 
EXPERIMENTAL STUDY CONSENT FORM

PROJECT TITLE: " E f f e c t s  o f  Two S e le c te d  R o l l e r  S k a t in g
Program s Upon A n th ro p o m e tr ic ,  P h y s i o l o g i c a l ,  
and A t t i t u d i n a l  P a ra m e te rs  i n  C o l le g e -a g e d  
S tu d e n ts "

STUDY COLLABORATORS: Dr. P ow ell M cC le l la n ,  P r o f e s s o r
HPER, MTSU 

E r n e s t  A. W hite , D.A. C a n d id a te

CLASS INSTRUCTOR: E r n e s t  A. W hite

T h is  i s  t o  c e r t i f y  t h a t  I ,_ _ ^____________   ,
h e re b y  a g r e e  to  p a r t i c i p a t e  i n  an e x p e r im e n ta l  s tu d y  u n d er  
th e  d i r e c t i o n  o f  th e  above. I  am __________  y e a r s  o f  ag e .

The s tu d y  w i l l  i n c l u d e :
1. A ssessm en ts  o f  a n th ro p o m e tr ic  d im e n s io n s
2. Leg s t r e n g t h  e v a l u a t i o n s
3. C a r d i o r e s p i r a t o r y  e v a l u a t i o n

A d e t a i l e d  e x p la n a t io n  o f  t h i s  s tu d y  h as  b e e n  g iv e n  to  me 
and I  u n d e r s t a n d  t h e  p ro c e d u re s  to  be f o l lo w e d .  I  h av e  been 
in fo rm e d  o f  a l l  in c o n v e n ie n c e s  and r i s k s  r e a s o n a b ly  t o  be 
e x p e c te d  from  th e  p r o c e d u r e s ,  and  p o s s i b l e  b e n e f i c i a l  e f f e c t s  
t h e r e o f .  A l l  o f  my i n q u i r i e s  have  been  a n sw e re d ,  and I  
choose f r e e l y  and v o l u n t a r i l y  to  p a r t i c i p a t e .

V o l u n t e e r ' s  s i g n a t u r e  D ate

I  have d e f i n e d  and f u l l y  e x p la in e d  th e  e x t e n s iv e n e s s  o f  t h i s  
s tu d y  t o  t h e  above v o l u n t e e r .

I n v e s t i g a t o r ' s  s i g n a t u r e D ate
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WOMEN

1. I  w ould p r e f e r  q u i e t  a c t i v i t i e s  l i k e  swimming o r  g o l f ,  
r a t h e r  th a n  su ch  a c t i v i t i e s  a s  w a te r  s k i i n g  o r  s a i l b o a t  
r a c i n g .

2. I  w ould  g l a d l y  p u t  up w i th  th e  n e c e s s a r y  h a r d  t r a i n i n g
f o r  th e  c h an ce  to  t r y  o u t  f o r  t h e  U.S. Women's O lympic
Team.

3. The m ost im p o r t a n t  v a lu e  o f  p h y s i c a l  a c t i v i t y  i s  t h e  
b e a u ty  fo u n d  i n  s k i l l e d  movement.

4 .  P h y s i c a l  e d u c a t i o n  program s s h o u ld  s t r e s s  v ig o ro u s
e x e r c i s e  s i n c e  i t  c o n t r i b u t e s  m ost to  p h y s i c a l  f i t n e s s .

5. The y e a r s  o f  s t r e n u o u s  d a i l y  t r a i n i n g  n e c e s s a r y  to  
p r e p a re  f o r  t o d a y 's  i n t e r n a t i o n a l  c o m p e t i t io n  i s  a s k in g  
a l o t  o f  t o d a y ' s  young women.

6. The n e e d  f o r  much h ig h e r  l e v e l s  o f  p h y s ic a l  f i t n e s s  h a s  
been  e s t a b l i s h e d  beyond a l l  d o u b t .

7. Among th e  b e s t  p h y s i c a l  a c t i v i t i e s  a r e  th o s e  w hich  
r e p r e s e n t  a  p e r s o n a l  c h a l l e n g e ,  su ch  as s k i i n g ,  
m oun ta in  c l im b in g ,  o r  h e a v y -w e a th e r  s a i l i n g .

8. Among th e  m ost d e s i r a b l e  forms o f  p h y s ic a l  a c t i v i t y  a r e  
th o s e  w hich  p r e s e n t  th e  b e a u ty  o f  human movement su c h  
as modern dance  and w a te r  b a l l e t .

9. I  w ould  g e t  by  f a r  th e  most s a t i s f a c t i o n  from  games 
r e q u i r i n g  lo n g  and c a r e f u l  p r e p a r a t i o n  and  i n v o l v i n g  
s t i f f  c o m p e t i t i o n  a g a i n s t  a s t r o n g  o p p o s i t i o n .

10. Of a l l  p h y s i c a l  a c t i v i t i e s ,  t h o s e  whose p u rp o se  i s  
p r i m a r i l y  t o  d ev e lo p  p h y s ic a l  f i t n e s s  w ould n o t  be my 
f i r s t  c h o ic e .

11 . The b e s t  way t o  become more s o c i a l l y  d e s i r a b l e  i s  to  
p a r t i c i p a t e  i n  group p h y s ic a l  a c t i v i t i e s .

12. Almost th e  o n l y  s a t i s f a c t o r y  way t o  r e l i e v e  s e v e re  
e m o t io n a l  s t r a i n  i s  th ro u g h  some form  o f  p h y s i c a l  
a c t i v i t y .

13 . F re q u e n t  p a r t i c i p a t i o n  i n  dang ero u s  s p o r t s  and  p h y s i c a l  
a c t i v i t i e s  i s  a l l  r i g h t  f o r  o t h e r  p e o p le  b u t  o r d i n a r i l y  
th e y  a r e  n o t  f o r  me.
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14. P h y s i c a l  e d u c a t io n  p rog ram s s h o u ld  p la c e  much more 
em p h as is  upon  th e  b e a u ty  found i n  human m o tio n .

15. I f  g iv e n  a  c h o ic e ,  I  som etim es w ould  choose s t r e n u o u s  
r a t h e r  th a n  l i g h t  p h y s i c a l  a c t i v i t y .

16. T here  a r e  b e t t e r  ways o f  r e l i e v i n g  th e  p r e s s u r e s  o f  
t o d a y ' s  l i v i n g  th a n  h a v in g  to  engage  i n  o r  w a tc h  
p h y s i c a l  a c t i v i t y .

17. I  l i k e  to  en g ag e  in  s o c i a l l y  o r i e n t e d  p h y s i c a l  
a c t i v i t i e s .

18. A p a r t  o f  o u r  d a i l y  l i v e s  must be  com m itted  to  v ig o ro u s  
e x e r c i s e .

19. I  am n o t  p a r t i c u l a r l y  i n t e r e s t e d  i n  th o se  p h y s i c a l  
a c t i v i t i e s  whose s o le  p u rp o se  i s  to  d e p i c t  human 
m o tio n  as  so m e th in g  b e a u t i f u l .

20. C o l le g e s  s h o u ld  s p o n so r  many more p h y s ic a l  a c t i v i t i e s  
o f  a  s o c i a l  n a t u r e .

21. F o r  a  h e a l t h y  mind i n  a  h e a l t h y  body th e  o n ly  p l a c e  to  
b e g in  i s  th r o u g h  p a r t i c i p a t i o n  i n  s p o r t s  an d  p h y s i c a l  
a c t i v i t i e s  e v e r y  day.

22. The l e a s t  d e s i r a b l e  p h y s i c a l  a c t i v i t i e s  a r e  th o s e  
p r o v id in g  a  s e n s e  o f  d a n g e r  and r i s k  o f  i n j u r y  su ch  as  
s k i i n g  on s t e e p  s lo p e s ,  m ou n ta in  c l im b in g ,  o r  
p a r a c h u te  ju m p in g .

23. B eing  p h y s i c a l l y  f i t  i s  n o t  th e  m ost im p o r ta n t  g o a l  i n  
my l i f e .

24. A s p o r t  i s  som etim es s p o i l e d  i f  a l lo w e d  to  become to o  
h i g h l y  o r g a n iz e d  and k e e n ly  c o m p e t i t iv e .

25. I  e n jo y  s p o r t s  m o stly  b e c a u s e  th e y  g iv e  me a  chance  to  
m eet new p e o p le .

26. P r a c t i c a l l y  t h e  on ly  way to  r e l i e v e  f r u s t r a t i o n s  and 
p e n t - u p  e m o t io n s  i s  th ro u g h  some form  o f  p h y s i c a l  
a c t i v i t y .

27. The t im e  s p e n t  doing d a i l y  c a l i s t h e n i c s  c o u ld  p r o b a b ly  
be u s e d  more p r o f i t a b l y  i n  o t h e r  w ays.
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28 . Given a c h o ic e ,  I  w ould  p r e f e r  m otor  b o a t  r a c i n g  o r  
ru n n in g  r a p i d s  i n  a  canoe r a t h e r  th a n  one o f  th e  
q u i e t e r  form s o f  b o a t i n g .

29 . Of a l l  th e  k in d s  o f  p h y s i c a l  a c t i v i t i e s ,  I  d o n ' t  
p a r t i c u l a r l y  c a r e  f o r  th o s e  r e q u i r i n g  a  l o t  o f  
s o c i a l i z i n g .

30. One o f  th e  t h i n g s  I  l i k e  most i n  s p o r t s  i s  th e  g r e a t  
v a r i e t y  o f  ways human movement can  be shown to  be 
b e a u t i f u l .

31. Most i n t e l l e c t u a l  a c t i v i t i e s  a r e  o f t e n  j u s t  as 
r e f r e s h i n g  as  p h y s i c a l  a c t i v i t i e s .

32. S t r e n g th  and p h y s i c a l  s ta m in a  a r e  th e  m ost im p o r ta n t  
p r e r e q u i s i t e s  to  a  f u l l  l i f e .

33 . P h y s ic a l  a c t i v i t i e s  t h a t  a r e  p u r e l y  f o r  s o c i a l  p u rp o se s ,  
l i k e  c o l l e g e  d a n c e s ,  a r e  som etim es a w a s te  o f  t im e .

34. The s e l f - d e n i a l  and  s a c r i f i c e  n e e d e d  f o r  s u c c e s s  i n  
t o d a y 's  i n t e r n a t i o n a l  c o m p e t i t io n  may soon become too  
much to  ask  o f  a  t h i r t e e n -  o r  f o u r t e e n - y e a r - o l d  g i r l .

35. I  am g iv en  u n l i m i t e d  p l e a s u r e  when I  s e e  t h e  form and  
b e a u ty  o f  human m o tio n .

36. I  b e l i e v e  c a l i s t h e n i c s  a r e  among th e  l e s s  d e s i r a b l e  
forms o f  p h y s i c a l  a c t i v i t y .

37 . W atching a t h l e t e s  becom ing c o m p le te ly  a b s o rb e d  i n  t h e i r  
s p o r t  n e a r l y  a lw ays p r o v id e s  me w i th  a welcome e sc a p e  
from  th e  many demands o f  p r e s e n t - d a y  l i f e .

38 . I f  I  had to  choose  be tw een  " s t i l l - w a t e r "  c a n o e in g  and  
" r a p id s "  c a n o e in g ,  " s t i l l - w a t e r "  c a n o e in g  w ould 
u s u a l l y  be my c h o ic e .

39 . There  a re  b e t t e r  ways o f  g e t t i n g  to  know p e o p le  th a n  
th ro u g h  games and  s p o r t s .

4 0 .  P eop le  sh o u ld  spend  tw en ty  to  t h i r t y  m in u te s  a day 
d o in g  v ig o ro u s  c a l i s t h e n i c s .

4 1 . T here  i s  som etim es an o v e re m p h a s is  upon th o s e  p h y s i c a l  
a c t i v i t i e s  t h a t  a t t e m p t  to  p o r t r a y  human movement a s  an 
a r t  form.

4 2 .  P h y s ic a l  a c t i v i t i e s  h a v in g  an e le m e n t  o f  d a r in g  o r  
r e q u i r i n g  one to  ta k e  chances  a r e  d e s i r a b l e .
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43. S in c e  c o m p e ti t io n  i s  a  fu n d am en ta l c h a r a c t e r i s t i c  o f  
A m erican  s o c ie ty ,  h ig h ly  c o m p e ti t iv e  a t h l e t i c s  and 
games s h o u ld  be en c o u rag e d  f o r  a l l .

44. A happy  l i f e  does n o t  r e q u i r e  r e g u la r  p a r t i c i p a t i o n  in  
p h y s ic a l  a c t i v i t y .

45. The b e s t  fo rm  o f  p h y s ic a l  a c t i v i t y  i s  when th e  body i s  
u s e d  a s  an in s tru m e n t o f  e x p r e s s io n .

46. S p o r ts  a r e  fu n  to  w atch  and  to  engage i n ,  o n ly  i f  th e y  
a r e  n o t  ta k e n  to o  s e r i o u s ly  n o r  demand to o  much tim e 
a n d  e n e rg y .

47. C a l i s t h e n i c s  ta k e n  r e g u l a r l y  a r e  among th e  b e s t  form s 
o f  e x e r c i s e .

48. I  c o u ld  sp en d  many h o u rs  w a tc h in g  th e  g r a c e f u l  and 
w e l l - c o o r d in a te d  movements o f  th e  f ig u r e  s k a te r  o r  
m odem  d a n c e r .

49. The b e s t  th in g  a b o u t games and s p o r ts  i s  t h a t  th e y  g iv e  
p e o p le  more c o n f id e n c e  i n  s o c ia l  s i t u a t i o n s .

50. Among th e  b e s t  form s o f  p h y s ic a l  a c t i v i t y  a re  th o s e  
p r o v id in g  t h r i l l s  such  a s  s a i l i n g  i n  h eav y  w e a th e r  o r  
c a n o e in g  on r i v e r  r a p id s .

51. R e g u la r  p h y s ic a l  a c t i v i t y  i s  th e  m ajo r p r e r e q u i s i t e  to  
a  s a t i s f y i n g  l i f e .

52. I n  t h i s  c o u n try  th e r e  i s  som etim es to o  much em phasis  on 
s t r i v i n g  to  be s u c c e s s f u l  in  s p o r t s .

53. I  w ould  e n jo y  en g ag in g  i n  th o se  games and  s p o r t s  t h a t  
r e q u i r e  a d e f ia n c e  o f  d a n g e r .

54. M ost p e o p le  c o u ld  l i v e  happy  l i v e s  w i th o u t  d ep end ing  
upon  f r e q u e n t  w a tch in g  o r  p a r t i c i p a t i n g  i n  p h y s ic a l  
games and  e x e r c i s e .
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1. I  w ould g l a d ly  p u t i n  th e  n e c e s s a ry  y e a rs  o f  d a i l y  h a rd  
t r a i n i n g  f o r  th e  chance  to  t r y  o u t  f o r  th e  U .S .
Olympic Team.

2 . I  w ould p r e f e r  q u i e t  a c t i v i t i e s  l i k e  swimming o r  
t o s s in g  a  b a l l  a round  r a t h e r  th a n  su ch  a c t i v i t i e s  as 
a u to m o b ile  o r  sp e e d b o a t r a c in g .

3. Among d e s i r a b l e  form s o f  p h y s ic a l  a c t i v i t y  a r e  th o s e  
t h a t  show th e  b e a u ty  and  form  o f  human movement, such  
a s  modem  dance and w a te r  b a l l e t .

4 . I  p r e f e r  th o s e  s p o r ts  w hich  r e q u i r e  v e ry  h a rd  t r a i n i n g  
and  in v o lv e  in te n s e  c o m p e ti t io n  su ch  a s  i n t e r s c h o l a s t i c  
and  i n t e r c o l l e g i a t e  a t h l e t i c s .

5 . A happy l i f e  does n o t  r e q u i r e  r e g u la r  p a r t i c i p a t i o n  in  
p h y s ic a l  a c t i v i t y .

6 . The r i s k  o f  i n ju r y  w ould  be w e l l  w o r th  i t  when y o u  
c o n s id e r  th e  t h r i l l s  t h a t  come from  en g ag in g  i n  su ch  
a c t i v i t i e s  a s  m oun ta in  c lim b in g  and b o b s le d d in g .

7. I t  i s  im p o r ta n t  t h a t  ev e ry o n e  b e lo n g  to  a t  l e a s t  one 
group  th a t  p la y s  games to g e th e r .

8 . Of a l l  p h y s ic a l  a c t i v i t i e s ,  th o se  whose p u rp o se  i s  
p r im a r i ly  to  develop  p h y s ic a l  f i t n e s s  w ould n o t  b e  my 
f i r s t  c h o ic e .

9. Among th e  b e s t  p h y s ic a l  a c t i v i t i e s  a r e  th o se  w h ic h  
r e p r e s e n t  a  p e r s o n a l  c h a l le n g e ,  su ch  a s  s k i in g ,  
m oun ta in  c l im b in g , o r  h e a v y -w e a th e r  s a i l i n g .

10. I  w ould g e t  b y  f a r  th e  m ost s a t i s f a c t i o n  from  gam es 
r e q u i r in g  lo n g  and c a r e f u l  p r e p a r a t i o n  and in v o lv in g  
s t i f f  c o m p e ti t io n  a g a in s t  a s t r o n g  o p p o s i t io n .

11. The d eg ree  o f  b e a u ty  and g ra c e  o f  movement fo u n d  i n  
s p o r t s  i s  som etim es l e s s  th a n  c la im e d .

12. A lm ost th e  o n ly  s a t i s f a c t o r y  way to  r e l i e v e  s e v e r e  
e m o tio n a l s t r a i n  i s  th ro u g h  some form  o f  p h y s ic a l  
a c t i v i t y .

13. I  w ould u s u a l l y  choose  s tre n u o u s  p h y s ic a l  a c t i v i t y  o v er 
l i g h t  p h y s ic a l  a c t i v i t y ,  i f  g iv e n  th e  c h o ic e .
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14. P h y s ic a l  e d u c a t io n  program s sh o u ld  p la c e  a  l i t t l e  m ore 
em phasis  upon th e  b e a u ty  fo u n d  in  human m o tio n .

15. T here a r e  b e t t e r  ways o f  r e l i e v i n g  th e  p r e s s u r e  o f  
to d a y 's  l i v i n g  th a n  h av in g  to  engage i n  o r  w atch 
p h y s ic a l  a c t i v i t y .

16. F re q u e n t p a r t i c i p a t i o n  in  d an gerous s p o r t s  and p h y s ic a l  
a c t i v i t i e s  i s  a l l  r i g h t  f o r  o th e r  p e o p le  b u t  o r d i n a r i l y  
th e y  a r e  n o t  f o r  me.

17. I  l i k e  to  engage i n  s o c i a l l y  o r ie n te d  p h y s ic a l  
a c t i v i t i e s .

18. A la r g e  p a r t  o f  o u r  d a i ly  l i v e s  must be  com m itted  to  
v ig o ro u s  e x e r c i s e .

19. I  am n o t  i n  th e  l e a s t  i n t e r e s t e d  in  th o s e  p h y s ic a l  
a c t i v i t i e s  whose s o le  p u rp o se  i s  to  d e p i c t  human m o tio n  
a s  so m e th in g  b e a u t i f u l .

20. C o lle g e s  s h o u ld  sp o n so r  many more p h y s ic a l  a c t i v i t i e s  
o f  a  s o c i a l  n a tu r e .

21. B eing  s t r o n g  and h ig h ly  f i t  i s  n o t th e  m o s t im p o r ta n t 
th in g  in  my l i f e .

22. The l e a s t  d e s i r a b l e  p h y s ic a l  a c t i v i t i e s  a r e  th o se  
p r o v id in g  a  se n se  o f  danger a n d  r i s k  o f  i n j u r y  su ch  a s  
s k i in g  on s te e p  s lo p e s ,  m o u n ta in  c l im b in g , o r 
p a ra c h u te  ju m p in g .

23. F o r  a  h e a l t h y  mind in  a h e a l t h y  body th e  o n ly  p la c e  to  
b e g in  i s  th ro u g h  p a r t i c i p a t i o n  in  s p o r ts  and  p h y s ic a l  
a c t i v i t i e s  e v e ry  d ay .

24. A s p o r t  i s  som etim es s p o i le d  i f  a llow ed t o  become to o  
h ig h ly  o r g a n iz e d  an d  k e e n ly  c o m p e ti t iv e .

25. The tim e s p e n t  d o in g  d a i ly  c a l i s t h e n i c s  c o u ld  p ro b a b ly  
b e  u sed  m ore  p r o f i t a b l y  in  o t h e r  ways.

26. I  e n jo y  s p o r t s  m o s tly  b e c a u se  th e y  g iv e  me a  chance to  
m eet new p e o p le .

27. P r a c t i c a l l y  th e  o n ly  way to  r e l i e v e  f r u s t r a t i o n s  an d  
p e n t-u p  e m o tio n s  i s  th ro u g h  some form o f  p h y s ic a l  
a c t i v i t y .
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28 . Given a  c h o ic e ,  I  w ould  p r e f e r  m o to r b o a t r a c i n g  o r  
ru n n in g  r a p id s  in  a  canoe r a t h e r  th a n  one o f  th e  
q u ie te r  fo rm s o f  b o a t in g .

29 . S tr e n g th  an d  p h y s ic a l  s ta m in a  a re  th e  m ost im p o r ta n t  
p r e r e q u i s i t e s  to  a  f u l l  l i f e .

30 . Of a l l  t h e  k in d s  o f  p h y s ic a l  a c t i v i t i e s ,  I  d i s l i k e  th e
most th o s e  r e q u i r in g  a l o t  o f  s o c ia l i z i n g .

31 . The m ost e n jo y a b le  form s o f  p h y s ic a l  a c t i v i t y  a r e  games
and s p o r t s  engaged in  on th e  s p u r  o f  th e  moment, r a t h e r  
th an  th o s e  r e q u i r i n g  lo n g  p e r io d s  o f  t r a i n i n g .

32 . One o f  th e  th in g s  I  l i k e  m o st in  s p o r ts  i s  th e  g r e a t
v a r i e t y  o f  ways human movement can  be  shown to  be
b e a u t i f u l .

33 . Most i n t e l l e c t u a l  a c t i v i t i e s  a r e  o f te n  j u s t  a s  
r e f r e s h i n g  as  p h y s ic a l  a c t i v i t i e s .

34. P h y s ic a l  a c t i v i t i e s  t h a t  a r e  p u r e ly  f o r  s o c i a l  
p u rp o s e s , l i k e  c o l l e g e  d a n c e s ,  a r e  som etim es a  w a s te  o f  
tim e .

35. I  am g iv e n  g r e a t  p l e a s u r e  when I  se e  th e  fo rm  and 
b e a u ty  o f  human m o tio n .

36 . I  b e l ie v e  c a l i s t h e n i c s  a r e  among th e  l e s s  d e s i r a b l e  
forms o f  p h y s ic a l  a c t i v i t y .

37 . The s e l f - d e n i a l  an d  s a c r i f i c e  n eed ed  f o r  s u c c e s s  in  
to d a y 's  i n t e r n a t i o n a l  c o m p e t i t io n  may soon becom e to o  
much to  a s k  o f  a t h i r t e e n -  o r  f o u r te e n - y e a r - o ld .

38 . P eop le  s h o u ld  sp en d  tw en ty  t o  t h i r t y  m in u tes  a  day 
doing v ig o ro u s  c a l i s t h e n i c s .

39. Too much a t t e n t i o n  i s  p a id  t o  th o s e  p h y s ic a l  a c t i v i t i e s  
t h a t  t r y  t o  p r o t r a y  human movement a s  an a r t  fo rm .

4 0 . S p o rts  a r e  fu n  to  w a tch  and  to  engage in ,  o n ly  i f  th e y  
a re  n o t  ta k e n  too  s e r i o u s l y ,  n o r  demand to o  much tim e  
and e n e rg y .

41 . Of a l l  p h y s ic a l  a c t i v i t i e s ,  my f i r s t  ch o ic e  w o u ld  be  
th o se  w hose p u rp o se  i s  p r im a r i l y  to  develop  an d  
m a in ta in  p h y s ic a l  f i t n e s s .
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42. I f  I  had to  choose b e tw een  " s t i l l - w a t e r "  can o e in g  an d  
" r a p id s "  c a n o e in g , " s t i l l - w a t e r "  c a n o e in g  w ould be th e  
b e t t e r  a l t e r n a t i v e .

43 . W atching  a t h l e t e s  becom ing c o m p le te ly  ab so rb e d  in  t h e i r  
s p o r t  n e a r ly  a lw ays p ro v id e s  me w ith  a  welcome e sc a p e  
from  th e  many demands o f  p r e s e n t - d a y  l i f e .

44 . P a r t i c i p a t i n g  in  games and s p o r t s  can  som etim es s p o i l  
good f r i e n d s h ip s .

45. The id e a  t h a t  e v e ry  human movement i s  b e a u t i f u l  i s  
a b su rd .

46 . P h y s ic a l  a c t i v i t i e s  h a v in g  a s t r o n g  e lem en t o f  d a r in g  
o r  r e q u i r in g  one to  ta k e  ch an ces  a r e  h ig h ly  d e s i r a b l e .

47 . I  c o u ld  e a s i l y  spend  an  h o u r w a tc h in g  th e  g r a c e fu l  and  
w e l l - c o o r d in a te d  m ovements o f  a  f ig u r e  s k a te r  o r  m odern 
d a n c e r .

48. T here  a re  b e t t e r  ways o f  g e t t i n g  to  know p eo p le  th a n  
th ro u g h  games and  s p o r t s .

49. The fun  i s  som etim es ta k e n  o u t o f  s p o r t s  and games when 
th e y  become to o  h ig h ly  o rg a n iz e d ,  o v e r ly  c o m p e ti t iv e ,  
and too  dem anding o f  th e  p a r t i c i p a n t .

50 . Among th e  b e s t  form s o f  p h y s ic a l  a c t i v i t y  a re  th o se  
w hich  use  th e  body a s  an  in s t ru m e n t  o f  e x p re s s io n .

51 . S in ce  c o m p e ti t io n  i s  fu n d am e n ta l to  A m erican s o c ie ty ,  
s p o r t s  and a t h l e t i c s  n e e d  to  be much more demanding and  
c o m p e tit iv e  th a n  a t  p r e s e n t .

52 . The b e s t  th in g  a b o u t games and s p o r t s  i s  t h a t  th ey  g iv e  
p e o p le  more c o n f id e n c e  i n  s o c ia l  s i t u a t i o n s .

53 . One o f  th e  b e s t  form s o f  p h y s ic a l  a c t i v i t y  i s  th a t  
w hich  p ro v id e s  a  t h r i l l i n g  se n se  o f  d an g er such as  
s a i l i n g  in  h eav y  w e a th e r  o r  c a n o e in g  on r i v e r  r a p id s .

54. R eg u la r  p h y s ic a l  a c t i v i t y  i s  th e  m a jo r p r e r e q u i s i t e  to  
s a t i s f y i n g  l i f e .

55 . V igorous d a i l y  e x e r c i s e s  a r e  a b s o lu te ly  n e c e s s a ry  to  
m a in ta in  o n e 's  g e n e ra l  h e a l t h .
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56 . One o f  th e  m ost d e s i r a b l e  form s o f  p h y s ic a l  a c t i v i t y  i s  
s o c i a l  d a n c in g .

57 . In  t h i s  c o u n try  th e r e  i s  som etim es to o  much em p h asis  on 
s t r i v i n g  to  be  s u c c e s s f u l  i n  s p o r t s .

58 . I  w ould  e n jo y  en g ag in g  i n  th o s e  games and s p o r t s  
r e q u i r i n g ,  to  a  la r g e  e x t e n t ,  th e  d e f ia n c e  o f  d a n g e r .

59 . Most p e o p le  c o u ld  l i v e  happy  l i v e s  w ith o u t d ep en d in g  
upon f r e q u e n t  w a tc h in g  o r  p a r t i c i p a t i n g  i n  p h y s ic a l  
games and  e x e r c i s e .
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LEISURE-TIME PHYSICAL ACTIVITIES

L is te d  below  a re  a s e r i e s  o f  l e i s u r e - t im e  a c t i v i t i e s .
P le a s e  r e a d  and ch eck  YES in  Column 1 fo r  th o s e  a c t i v i t i e s  
w hich ycu  c u r r e n t ly  en g ag e  in  d u r in g  th e  e x p e r im e n ta l  
p e r io d ,  th e  number o f  t im e s  (on a v e ra g e )  you  perfo rm  t h e s e  
p e r  w eek, and th e  d u r a t io n  (on a v e ra g e )  o f  a c t u a l  p l a y in g  
tim e . Do n o t  in c lu d e  tim e  f o r  d r e s s in g ,  sh o w ers , e t c .  , o n ly  
a c tu a l  tim e  o f  a c t i v i t y  p e rfo rm a n c e .

Name

D ate

YES AVERAGE NO. 
TIMES PER 

WEEK

TIME
OCCP

HRS.

: s  PER 
i-SION 

MINS.
W alking f o r  p le a s u re

W alking to  and from  
work
W alking d u r in g  b re a k

U sing s t a i r s  when 
e l e v a to r  i s  a v a i l a b l e
C ro s s -c o u n try  h ik in g

Back p a c k in g

M ountain  c lim b in g

B ic y c l in g  to  work 
a n d /o r  f o r  p le a s u re
D an c in g --B a llro o m  
a n /o r  sq u a re
Home e x e r c i s e

H e a lth  c lu b

Jo g g in g  and  w a lk in g

Running

W eight l i f t i n g
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YES AVERAGE NO. 
TIMES PER 

WEEK

TIME
OCCA

HRS.

S PER 
SION 

MINS.
W ater s k i in g

S a i l i n g

C anoeing  o r  row ing  
f o r  p le a s u r e
C anoeing  o r  row ing 
in  c o m p e ti t io n
C anoeing  on a . 
cam ping t r i p
Swimming ( a t  l e a s t  
50 f t . )  a t  a  p o o l
Swimming a t  th e  b e a ch

Scuba d iv in g

S n o rk e lin g

Snow s k i i n g ,  c r o s s ­
c o u n try
Snow s k i in g ,  
d o w n h ill
I c e  ( o r  r o l l e r )  
s k a t in g
S le d g in g  o r  
to b o g g an in g
B ow ling

V o lle y  b a l l

T a b le  t e n n i s

T e n n is  s in g l e s

T en n is  d o u b le s

S o f tb a l l

Badm inton

P a d d le  b a l l

R ack e t b a l l
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YES AVERAGE NO. 
TIMES PER 

WEEK

TIME
OCCd

HRS.

,S PER 
SION 
MINS.

F is h in g  from  r i v e r  
bank
F is h in g  in  s tre a m e r  
w ith  w ading  b o o ts
H u n tin g  p h e a s a n ts  
o r  g ro u se
H u n tin g  r a b b i t s ,  
p r a i r i e  c h ic k e n s , 
s q u i r r e l s ,  ra cco o n
H u n tin g  l a r g e  game; 
d e e r ,  e l k ,  b e a r
O th er
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YES AVERAGE NO. 
TIMES PER 

WEEK

TIM]
oca

HRS.

ES PER 
VSION 

MINS.
B a s k e tb a l l ;  non-gam e

B a s k e tb a l l ; 
o f f i c i a t i n g
Touch f o o t b a l l

H andball

Squash

S occer

G o lf; r i d i n g  a  
power c a r t
G o lf; w a lk in g  and  
p u l l in g  c lu b s  on 
c a r t
G o lf; w a lk in g  and 
c a r ry in g  c lu b s

Mowing law n w ith  
r id in g  mower
Mowing law n p u sh in g  
hand mower
Weeding and  
c u l t i v a t i n g  g a rd en
S pad ing , d ig g in g ,  
f i l l i n g  i n  g a rd e n
R aking law n

Snow s h o v e lin g  by 
hand
C a rp e n try  i n  
workshop
P a in t in g  i n s i d e  o f  
house in c lu d e s  
p ap e r  h a n g in g
C a rp e n try  o u t s id e
P a in t in g  o u t s id e  
o f  house
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RAW DATA
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Group

T r a d i t io n a l

C ontinuous

C o n tro l

RAW DATA INFORMATION 

V a r ia b le  Page

Body C o m position  105

Oxygen Consum ption 113

S tr e n g th 118

Women's A t t i tu d e 121

M en 's A ttitu d e . 124

F l e x i b i l i t y 127

L e is u r e - t im e  A c t i v i t y  Index 130

Body C om position 108

Oxygen Consum ption 115

S tr e n g th 119

Women's A t t i tu d e 122

M en 's A t t i tu d e 125

F l e x i b i l i t y 128

L e is u r e - t im e  A c t i v i t y  Index 131

Body C om position 111

Oxygen C onsum ption 117

S tr e n g th 120

Women's A t t i tu d e 123

M en 's  A t t i t u d e 126

F l e x i b i l i t y 129

L e is u r e - t im e  A c t i v i t y  Index 132
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RAW DATA EXPLANATION

The d a ta  a r e  l i s t e d  s e q u e n t i a l l y  a s  th e y  a p p e a r  in  raw form .

Body C o m p o sitio n : H e ig h t ,  w e ig h t ,  n eck  c ir c u m fe re n c e ,

ab d o m in a l c i r c u m fe re n c e ,  b i - i l l i a c  d ia m e te r ,  s c a p u la  

s k in f o l d ,  t r i c e p s  s k in f o ld ,  t h ig h  s k in f o l d ,  le a n  

w e ig h t k i lo g ra m s , le a n  w e ig h t p o u n d s , f a t  w e ig h t 

k i lo g ra m s , f a t  w e ig h t p o u n d s, p e r c e n t  f a t .

Oxygen C onsum ption: Age i n  m on ths, h e i g h t ,  w e ig h t ,

l i t e r s  p e r  m in u te , m i l l i l i t e r s / k i l o g r a m / m i n u t e ,  

p u lm onary  v e n t i l a t i o n ,  t r e a d m i l l  t im e , te r m in a l  

h e a r t  r a t e .

S t r e n g th :  Knee e x te n s io n ,  d o r s a l  f l e x io n ,  k n ee  f l e x io n ,

p l a n t a r  f l e x io n .

M en's an d  Women's A t t i t u d e :  S o c ia l  e x p e r ie n c e ,  h e a l th

and  f i t n e s s ,  p u r s u i t  o f  v e r t i g o ,  a e s t h e t i c  e x p e r ie n c e , 

c a t h a r s i s ,  a s c e t  e x p e r ie n c e .

F l e x i b i l i t y :  P r e t e s t  a n k le ,  p o s t t e s t  a n k le ,  p r e t e s t

k n e e , p o s t t e s t  k n e e .

L e is u r e - t im e  A c t i v i t y :  T o ta l  a c t i v i t y  in d e x



T raditional Group—Body Composition

WA HUFF 67.00 146.00 39.00
53 .97 118.72 12.26 26.97 18.51

WA HUFF 67.25 151.50 38.50
54.36 119.59 14.36 31.59 20.90

KE WRAY 69.00 209.50 43.60
72.17 158.78 22.86 50.29 24.05

KE WRAY 69.50 207.00 42.30
70.33 154.72 23.57 51.85 25.10

JI SCOTT 71.00 161.00 39.75
59 .03 129.86 14.00 30.80 19.17

J I  SCOTT 71.50 164.00 38.00
58.76 129.27 15.63 34.39 21.01

MA GIBSON 64.00 162.00 35.40
53 .53 117.77 19.95 43.89 27.15

MA GIBSON 63.25 161.50 34.35
53.04 116.69 20.21 44.47 27.59

CH HOGAN 63.00 101.00 30.75
38.92 85 .63 6 .89 15.15 15.04

CH HOGAN 63.00 108.00 32.10
40.75 89.65 8.24 18.13 16.82

KA SIMPSON 61.50 106.50 28.50
39.32 86.50 8.99 19.78 18.61

KA SIMPSON 61.75 109.00 29.70
39.91 87.80 9 .53 20.97 19.28

KA HICKS 68.25 191.50 35.25
65.55 139.82 23.31 51.28 26.84

KA HICKS 68.50 193.00 34.60
62.05 136.52 25.49 56.08 29.12

80.00 30.00 9 .50 9 .50 7.00

82.50 30.60 11.50 12 .50 11 .00

95.85 32.35 11.50 17.00 9 .00

95.00 30.60 13.50 19.00 10.50

78.50 29.70 8.00 11 .00 13.00

80.00 29.70 7.00 11.50 10.50

82.75 29.90 19.50 22.50 22.50

80.50 30.00 18.50 23.50 20.50

61.75 26.50 8 .00 6.50 15.50

62.00 27.10 12.50 10.50 14.00

61.00 27.35 10.50 6.00 12 .50

62.00 27.20 14.00 8 .50 14.00

89.50 35.50 15.00 11 .50 18 .50

90.35 30.15 17.50 19.50 20.00

105



T raditional Group—Body Composition
(Continued)

PA WATSON 65.00 134.00 34.00
48.30 106.26 12.48 27.46 20.54

PA WATSON 65.00 135.00 33.70
46.65 102.64 14.58 32.08 23.82

JE UNDERWOOD 65.50 125.25 31.00
43.77 96.30 13.04 28 .68 22.95

JE UNDERWOOD 66.25 127.50 31.50
44 .64 98.21 13.19 29.02 22.81

ME IDE 66.50 137.00 31.50
47 .80 105.15 14.35 31.56 23.09

ME IDE 67.25 139.00 31.20
47.39 104.25 15.66 34.46 24.84

KA MEDLEY 68.00 144.00 34.55
51.49 113.27 13 .83 30.43 21.18

KA MEDLEY 67.50 143.75 34.50
49 .72 109.38 15.49 34.07 23.75

KE VANHOO 69.00 163.75 39.75
59.93 131.85 14.34 31.56 19.31

KE VANHOO 69.00 164.00 39.75
59.45 130.80 14.94 32.86 20.08

JO BECKHAM 71.50 195.00 42.00
63.30 139.25 25.15 55.34 28.44

JO BECKHAM 71.25 197.00 39.60
65.02 143.05 24.34 53.54 27.24

KE MOUNCE 70.50 130.25 34.50
48 .1 3 105.88 10.95 24.09 18.54

KE MOUNCE 70.50 132.00 34.25
48 .23 106.10 11.65 25 .63 19.45

69.75 27.60 7.50 15.00 14.00

71.50 28.30 14.50 21.00 17.00

71.50 29.35 15.50 10 .50 15.50

66.75 28.20 18.00 14.00 18.00

72.25 29.05 13.00 10.00 13.50

70.50 28.20 18.50 14.00 15.00

72.75 29.00 8 .00 13.00 14.00

71.50 24 .90 28.00 14.00 43 .50

81.75 30.45 4.50 9 .50 8 .00

80.25 26 .60 8 .00 12.50 14.00

95.25 28.05 28.00 31.50 21.00

93.20 31.45 14.50 25.00 10.50

69.50 28.35 11.00 9 .00 12 .50

68.75 28.05 12.00 11.00 14 .50
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T raditional Group—Body Composition
(Continued)

BA BROUN 66.00 131.00 32.00
45 .00 99 .01 14.42 31.72 24.26

BA BROUN 66.25 134.50 34.00
47.00 103.39 14.01 30.83 22.97

SU FOX 61.50 106.75 30.75
38.96 85.72 9.46 20.81 19.53

SU FOX 61.50 107.50 30.75
38.98 85.76 9 .78 21.51 20.05

KA FANNIN 60.75 115.25 31.25
40.40 88.88 11.88 26 .13 22.72

KA FANNIN 60.50 117.00 31.25
41.87 92.11 11.20 24.64 21.11

VI UESLEY 70.25 153.50 39.50
55.00 121.01 14.62 32.17 21.00

VI UESLEY 70.25 159.75 38.25
56 .40 124.09 16.06 35.33 22.16

ST UILSON 69.50 186.50 43.75
64.51 141.92 20.09 44.19 23.75

ST WILSON 70.50 190.50 41.50
65.34 143.75 21.07 46.35 24.38

71.50 27.70 16.00 17.00 22.50

71.00 29.30 18.00 17.50 25.00

67.00 21.90 11 .00 11 .00 29.50

64.25 29.00 11.50 14.50 27.00

68.75 24.10 24.00 11 .50 22.00

67.25 27.75 12.50 13.00 12.00

77.00 25.10 13.00 19.00 12.00

78.25 27.10 13.00 17.50 16.50

96.25 29.25 13.50 20.50 18.00

96.25 32.20 13.50 15.00 23.00
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Continuous Group—Body Composition

KI MAYS 66.75 142.00 32.35
50.60 111 .33 13.81 30.38 21.44

KI MAYS 66.50 142.75 33.00
47.90 105.39 16.85 37.07 26.02

GA BUCHANAN 63.75 136.50 37.50
52.54 115.60 9.37 20.62 15.14

GA BUCHANAN 63.25 137.00 38.75
52.30 115.06 9 .84 21.65 15.84

DO ALLEN 67.25 152.00 31.00
53 .78 118.31 15 .17 33.37 22.00

DO ALLEN 67.25 152.00 31.65
50 .73 111.60 18.22 40.08 26.43

DA PATE 70.00 142.00 35.00
52 .53 115.56 11.89 26.15 18.45

DA PATE 69.50 145.00 36.00
52.96 116.52 12 .81 28.18 19.47

CA MILLER 68.00 134.00 33.00
46 .35 101.97 14.43 31.75 23.74

CA MILLER 68.25 133.75 33.00
47.25 103.96 13.42 29.52 22 .11

DE GALBRAITH 65.00 138.25 34.00
45.45 100.00 17.26 37.96 27.52

DE GALBRAITH 65.00 142.00 34.25
46 .38 102.03 18.03 39.67 28 .00

SH JOHNSON 61.25 118.00 34.25
41 .67 91.68 11.85 26.08 22.15

SH JOHNSON 61.00 118.00 33.50
41.56 91.42 11.97 26 .33 22.36

SU JOLLY 68.00 124.75 33.50
43.64 96.01 12.95 28.49 22.88

SU JOLLY 68.00 126.50 33.50
44 .60 98 .13 12.78 28.11 22.27

70.00 31.00 12.00 7.00 1 .00

74.25 26.15 31.50 14.00 41.50

71.00 28.00 3.00 6 .50 4 .5 0

71.25 24.00 8.00 10.50 8.00

70.50 31.25 4 .00 5 .50 1 .50

72.15 29.65 15.50 19 .50 17 .00

72.25 29.75 3.50 7.00 5 .00

75.25 27.25 7.00 8 .50 7.50

72.00 27.70 17.50 16.50 28.50

67.00 27.55 18.00 14.50 30.50

79.75 23.65 30.50 20.00 34.00

72.50 25.10 36.50 25.50 39.00

75.00 23.75 14.00 19.00 31.00

69.25 24.45 21.00 18.50 47 .00

67.50 23.65 23.50 18 .50 33.50

68.00 24.25 25.00 14.50 38.00
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Continuous Group—Body Composition
(Continued)

AL HANES 66.50 145.25 33.50
48.08 105.78 17.80 39.17 27.02

AL HANES 66.50 146.75 33.00
49 .88 109.74 16 .68 36.70 25.06

VI BEACH 64.50 122.50 13.10
43 .18 94.99 12.39 27.25 22.29

VI BEACH 64.25 124.25 30.50
42.29 93.05 14.07 30.94 24.96

DE ROBINSON 62.50 140.50 32.10
47.49 104.49 16.24 35.72 25.48

DE ROBINSON 62.00 140.50 31.25
47 .27 103.99 16.46 36.22 25.84

TH FALLAW 63.00 117.00 32.50
42.40 93.28 10.67 23.48 20.11

TH FALLAW 63.00 114.00 32.00
41 .00 90.21 10.71 23.56 20.71

JE NEUHOFF 63.30 156.00 35.35
51.42 113 .11 19.35 42.56 27.34

JE NEUHOFF 63 .50 157.00 34.50
51 .48 113.26 19 .73 43 .41 27.71

KI CATES 61.25 168.00 38.50
56.39 124.05 19.82 43 .60 26.00

KI CATES 61.00 169.00 38.55
55.84 122.84 20.82 45 .81 27.16

MO BURROWS 61.25 110.00 31.60
39.67 87.27 10.23 22.50 20.50

MO BURROWS 61.50 112.00 30.50
39.73 87.40 11.08 24.37 21.80

75.00 26.80 23.50 23.00 31.50

73.00 26.40 23.50 14.50 37.00

67.60 27.05 18.00 11.50 19.50

67.25 26.25 23.00 16.00 35.50

73.75 29.30 21.00 15.50 27.00

74.00 27.55 17.00 15.50 16 .50

65.50 26.45 15.50 14.00 10.50

66.25 26.95 13.00 16.00 12 .00

81.25 29.50 21.50 24.50 19.00

82.25 29.75 17.00 24.50 16.50

88.50 30.40 18.00 22.50 20.00

91.50 31.00 15.00 27.00 17 .00

64.50 24.55 18.50 14.00 5 .0 0

64.35 25.60 18.00 14.00 7 .50
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Continuous Group—Body Composition
(Continued)

PA MCDONALD 61.50 141.00 34.50
47.21 103.86 16.75 36.85 26.19

PA MCDONALD 61.50 141.00 32.40
46.99 103.37 16.97 37.34 26.53

JA PATEL 71.00 132.00 36.70
50.05 110.12 9.82 21.61 16 .41

JA PATEL 71.00 134.00 35.10
49.18 108.19 11.61 25.53 19.09

PA LAM 67.00 121.00 38.60
47.52 104.55 7.36 16.20 13.42

PA LAM 67.00 126.25 37.75
47 .80 105.15 9 .47 20.84 16.54

TE CHEATHAM 70.75 211.75 46.25
73.41 161.50 22.64 49.81 23.57

TE CHEATHAM 70.75 193.50 41 .00
66.87 147.10 20.91 45.99 23.82

MA BARNES 63.50 139.75 33.00
47 .33 104.13 16.06 35.33 25.33

MA BARNES 63.25 137.00 32.50
46.19 101.61 15.96 35.11 25.68

MI BOSCH 72.00 162.25 37.75
55.34 121.74 18.26 40.17 24.81

MI BOSCH 71.50 168.50 37.00
56 .83 125.02 19.60 43 .13 25.65

80.00 28.50 21.50 20.50 24 .00

79.15 27.15 14.50 19.00 18 .50

73.50 27.10 6 .00 7 .00 8 .00

76.00 28.20 7.00 8 .00 8 .00

72.00 27 .00 4 .00 11.00 6 .00

72.25 25.15 8 .0 0 14.00 8 .00

100.50 29.60 8 .00 20.50 19.50

92.00 28.10 10 .00 15.00 18.50

68.25 24.90 30.00 18.00 42.00

66.50 26.40 31.50 19.00 44 .00

84 .50 28.80 20.00 18.00 29.00

85.00 27.75 26.50 14.00 32.00
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Control Group—Body Composition

KA DANIEL 65.50 114.00 32.65
42.68 93.89 9 .0 3 19.87 17.47

KA DANIEL 65.00 114.00 32.50
40.77 89.70 10.94 24.06 21.15

ME HARRIS 66.50 147.00 34.50
52.08 114.57 14.60 32.12 21.90

ME HARRIS 66.50 143.00 32.75
48.99 107 .78 15.87 34.92 24.47

CH BURLINGAME 68.00 186.00 40.50
65.05 143.10 19.32 42 .51 22.90

CH BURLINGAME 68.00 183.00 39.90
63.55 139.82 19.45 42.80 23.44

JA DUNCAN 70.00 161.00 39.85
58.65 129.02 14.38 31.64 19.70

JA DUNCAN 70.00 162.00 38.10
57 .68 126.89 15 .81 34.77 21.51

TA BAYLISS 59.25 102.00 30.05
37.93 83.44 8 .34 18.35 18 .03

TA BAYLISS 59.00 101.50 29.70
36.73 80.81 9 .31 20.48 20.22

LO SKELTON 63.25 108.50 31.60
42 .31 93.09 6 .90 15.19 14.02

LO SKELTON 63.25 107.00 30.85
38.93 85.64 9 .6 1 21.14 19.80

J I  MARSHALL 73.00 199.00 41.00
70.74 155.62 19 .53 42.96 21.63

J I  MARSHALL 72.00 194.00 40.50
65.67 144.47 22.33 49.13 25.38

RI YOUNG 71.50 116.75 32.38
44.42 97 .72 8 .54 18.78 16.12

RI YOUNG 71.50 119.00 32.40
44.21 97.27 9.76 21.48 18.09

66.25 28.95 10.50 9 .00 12.50

67.50 27.40 23.50 12.50 32.50

69.95 28.15 18.00 12.00 19 .00

70.50 28.45 17.50 17.50 15.00

88.00 29.85 8 .00 15.00 12.50

87.50 30.30 9 .00 16.50 13.00

84.70 29.75 7 .50 8 .50 11 .50

85.15 29.10 7.50 10.00 12.00

61.55 25.90 14.50 9 .00 19.50

62.75 25.35 16.00 12.50 14.50

50.70 26 .50 17.00 7.50 14 .50

66.75 26.80 12.50 11.50 10.50

96.25 35.00 2 .00 1 .5 0 10.00

94.90 32.20 8 .50 20.00 10.50

68.50 29.24 3.50 4 .0 0 11.00

69.45 27.15 7 .00 7 .00 12 .50 111



Control Group—Body Composition
(Continued)

VI JAMESON 66.00 113.00 32.20
41.68 91.70 9.58 21.07 18 .68

VI JAMESON 65.50 112.50 31.00
39.85 87.67 11 .18 24.60 21.91

TO DIAGLE 70.50 158.00 37.25
57.03 125.46 14.64 32.21 20.43

TO DIAGLE - 69.25 155.00 37.95
54.79 120.54 15.52 34.14 22.07

ST DELLVECCHIA 64.25 121.50 30.00
40.56 89.23 14.56 32.02 26.41

ST DELLVECCHIA 63.25 122.75 32.50
42.22 92.89 13.46 29.61 24.17

NI HENNISS 67.75 133.00 31.75
46 .57 102.45 13.76 30.27 22.81

NI HENNISS 67.75 132.00 32.50
46.69 102.72 13 .18 29.00 22.02

GR SOLOMON 69.00 144.25 37.00
53 .21 117.06 12.22 26.89 18 .68

GR SOLOMON 69.00 151.00 37.80
54 .91 120.79 13.59 29.89 19.84

LY MACMILLAN 64.25 102.25 31.00
38.32 84.31 8.06 17.73 17.37

LY MACMILLAN 64.50 104.00 30.75
38.03 83.67 9 .14 20.11 19.38

JA MULLOY 70.00 187.25 43.50
66.16 145.56 18.77 41.30 22.10

JA MULLOY 69.75 189.00 42.00
66.67 146.67 19.06 41.94 22.24

LI WALTER 60.50 136.00 33.50
46.39 102.07 15.30 33.65 24.80

LI WALTER 60.25 136.00 33.00
45.16 99.36 16 .53 36.36 26.79

65.80 29.20 17.50 8 .50 19.50

62.50 29.65 21 .00 16.00 24.50

80.75 29.25 3.50 9 .50 10 .00

80.05 29.10 11 .00 17.00 11 .00

69.00 24 .60 20.00 20.00 25.50

66.75 25.45 25.00 20.00 35.00

69 .50 31.00 18.50 10 .50 16.00

70.50 29.10 12.00 13.00 11 .50

75.00 26.25 5 .50 10.50 11 .00

78.00 27.45 8 .00 11.50 12.00

64.50 25.15 12.00 9 .00 23.50

64.75 29.25 15.00 11 .00 22.50

90.00 32.45 11 .00 17.50 16.50

90.25 30.10 8 .50 13 .50 12 .50

77.50 27.10 14.50 18 .50 21.50

74.25 26.20 20.00 24 .50 35.00
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T raditional Group—(

WAR HUFF 233.00 67.00 146.00 3.69
WAR HUFF 234.00 67.25 151.50 5 .91
JEF WRAY 247.00 69.00 209.50 4 .07
JEF WRAY 248.00 69.50 207.00 4 .32
JIM SCOTT 281.00 71.00 161.00 3.52
JIM SCOTT 282.00 71.50 164.00 3.28
MAR GIBSON 241.00 64.00 162.00 1 .85
MAR GIBSON 242.00 63.25 161.50 2 .08
CHR HOGAN 221.00 63.00 101.00 1 .24
CHR HOGAN 223.00 63.00 108.00 2 .23
KAT SIMPSON 223.00 61.50 106.50 2 .38
KAT SIMPSON 225.00 61.75 109.00 1 .22
KAR HICKS 265.00 68.25 191.50 2.55
KAR HICKS 266.00 68.50 193.00 1 .85
PAU WATSON 268.00 65.00 134.00 1 .76
PAU WATSON 269.00 65 .00 135.00 1 .55
JEN UNDERWOOD 259.00 65.50 125.25 1 .06
JEN UNDERWOOD 261.00 66.25 127.50 2 .24
MER IDE 274.00 66.50 137.00 2.56
MER IDE 276.00 67.25 139.00 1 .32
KAR MEDLEY 238.00 68.00 144.00 2 .40
KAR MEDLEY 240.00 67.50 143.75 2 .8 3
KEI VANHOOSER 235.00 69.00 163.75 2 .61
KEI VANHOOSER 236.00 69 .00 164.00 3.77
JOE BECKHAM 228.00 71.50 195.00 2 .80
JOE BECKHAM 229.00 71.25 197.00 3.64
KEV MOUNCE 233.00 70.50 130.25 2.04
KEV MOUNCE 234.00 70.50 132.00 2 .04
BAR BROWN 262.00 66.00 131.00 3.32
BAR BROWN 264.00 66.25 134.50 2 .07

Consumption

55.75 85.06 9 .58 187.00
85.94 171.67 12 .00 180.00
42.83 140.85 10.00 180.00
45.98 169.29 12 .00 187.00
48.15 85.14 10 .00 187.00
44.13 85.95 11.00 180.00
25.23 58.85 7.00 200.00
28.45 56.94 8 .00 187.00
26.96 29.19 6 .50 200.00
45.51 55 .60 8 .50 180.00
49.17 55.37 7.50 195.00
24.68 31.61 11.00 187.00
29.33 56.36 5 .00 187.00
21.13 57.62 7 .00 187.00
28.93 56.90 7.00 187.00
25.39 57.79 11.00 187.00
18.61 29.87 6 .00 180.00
38.72 55.99 8 .00 187.00
41.22 54.97 5 .75 185.00
20.91 29.89 9 .00 180.00
36.80 56 .83 7.25 187.00
43.36 57.12 11.50 180.00
35.20 57.59 8 .00 187.00
50.74 114.38 14.00 187.00
31.61 58.12 11.00 187.00
40.77 83.38 9.75 187.00
34.48 57.22 8 .00 180.00
34.04 58.07 8.75 180.00
55.89 83.02 7 .83 185.00
33.93 85.20 10.16 187.00



T raditional Group—Oxygen Consumption
(Continued)

SUS FOX 264.00 61.50 106.75 1 .11 22.93 30.67 8.25 180.00
SUS FOX 265.00 61.50 107.50 1 .59 32.53 58.32 10.75 187.00
KAY FANNIN 235.00 60.75 115.25 1.19 22.76 28.95 7.50 190.00
KAY FANNIN 236.00 60.50 117.00 2 .24 42.22 55.33 10.00 187.00
VIC WESLEY 241.00 70.25 153.50 3.99 57.34 113.09 10.50 190.00
VIC WESLEY 242.00 70.25 159.75 3 .31 45.70 85.36 12.50 185.00
STE WILSON 223.00 69.50 186.50 3 .88 45.86 84.33 8 .00 187.00
STE WILSON 224.00 70.50 190.50 4 .21 48.70 83.84 8 .00 185.00
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Continuous Group—Oxygen Consumption

VIC BEACH 
VIC BEACH 
DEB ROBINSON 
DEB ROBINSON 
THE FALLAW 
THE FALLAW 
JEA NEUHOFF 
JEA NEUHOFF 
KIM CATES 
KIM CATES 
MON BURROWS 
MON BURROWS 
PAT MCDONALD 
PAT MCDONALD 
JAY PATEL 
JAY PATEL 
CAR MILLER 
CAR MILLER 
DEB GALBRAITH 
DEB GALBRIATH 
SHA JOHNSON 
SHA JOHNSON 
SUS JOLLY 
SUS JOLLY 
ALL HANES 
ALL HANES 
TED CHEATHAM 
TED CHEATHAM 
PAT LAM 
PAT LAM 
DAV PATE 
DAV PATE

232.00 64.50
233.00 64.25
226.00 62.50
227.00 62.00
239.00 63.00
240.00 63.00
220.00 63.30
221.00 63.50
233.00 61.25
234.00 61.00
237.00 61.25
239.00 61.50
219.00 61.50
220.00 61.50
267.00 71.00
268.00 71.00
239.00 68.00
240.00 68.25
223.00 65.00
224.00 65.00
226.00 61.25
227.00 61.00
230.00 68.00
231.00 68.00
225.00 66.50
226.00 66.50
312.00 70.75
313.00 70.75
287.00 67.00
288.00 67.00
226.00 70.00
227.00 69.50

122.50 2 .18
124.25 1.81
140.50 2 .10
140.50 1 .29
117.00 1 .82
114.00 1 .89
156.00 2 .46
157.00 2 .41
168.00 1 .31
169.00 2 .23
110.00 2 .53
112.00 2 .3 8
141.00 2 .33
141.00 2.00
132.00 2 .48
134.00 3 .48
134.00 1 .87
133.75 1.59
138.25 1 .14
142.00 2 .26
118.00 1 .7 0
118.00 1 .50
124.75 1 .79
126.50 1 .62
145.25 1 .81
146.75 1 .96
211.75 3 .40
193.50 3.52
121.00 3.09
126.50 3.40
142.00 2 .52
145.00 2 .80

39.17 58.36
32.06 57.91
32.90 85.58
20.29 30.57
34.38 57.37
34.36 58.56
34.75 56.26
33.79 56.88
17.17 30.79
29 .11 58.26
50 .67 55.69
44 .91 56.47
36.40 56.37
31.22 57.38
41.49 85.38
57.30 113.09
30.76 56.32
26.26 57.94
18.11 30.70
35.04 56.01
31.72 56.79
28.07 57.57
31.71 56.24
28.23 56.65
27.42 56.46
29.39 57.19
35.35 85.74
40.09 85.81
56.30 84.65
59.19 87.08
39.19 84.71
42.51 84.72

6 .50 180.00
8 .00 195.00
8 .00 190.00
9 .00 187.00
8 .00 187.00

10.00 187.00
6 .00 180.00
8 .00 187.00
5 .50 187.00
7.50 187.00
8 .00 200.00

10.50 187.00
7 .33 180.00

10.00 187.00
8 .00 180.00

12 .00 180.00
5 .75 187.00
8.00 187.00
5 .50 187.00
8 .00 187.00
6 .50 185.00

10.00 187.00
6 .00 185.00
6 .00 187.00
4 .5 0 187.00
7.00 187.00
7 .50 187.00
8.00 187.00

11 .33 187.00
16.25 187.00
10.25 180.00
12 .50 176.00
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Continuous Group—Oxygen Consumption
(Continued)

MAR BARNES 228.00 63.50 139.75 2 .29 36.05 55.46 5 .0 0 187.00
MAR BARNES 229.00 63.25 137.00 1 .8 8 30.31 57 .77 7 .25 187 .00
MIC BOSCH 216.00 72.00 162.25 2 .0 7 28.15 58 .69 8 .00 187.00
MIC BOSCH 217.00 71.50 168.25 3 .35 43 .94 114.45 9 .00 187.00
KIM MAYS 235.00 66.75 142.00 3 .61 56 .00 83 .11 8 .0 0 185.00
KIM MAYS 236.00 66 .50 142.75 3 .35 51 .75 56.99 8 .00 185 .00
GAR BURCHANAN 241.00 63.75 136.50 1 .7 1 27.55 57.82 8 .00 180.00
GAR BUCHANAN 242.00 63.25 137.00 1 .89 30.35 58 .94 15 .00 187 .00
DON ALLEN 218.00 67.25 152.00 2 .36 34.25 55 .82 5 .25 187.00
DON ALLEN 220.00 67.25 152.00 2 .54 36.82 56 .67 5 .5 0 187.00
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Control Group—Oxygen Consumption

KAT DANIEL 249.00 65 .00 114.00
KAT DANIEL 251.00 65 .50 114.00
STE DELLAVECCHI 267.00 64.25 121.50
STE DELLAVECCHI 268.00 63.25 122.75
NIC HENNISS 234.00 67.75 133.00
NIC HENNISS 236.00 67.75 132.00
CHR BURLINGAME 230.00 68 .00 186.00
CHR BURLINGAME 231.00 68 .00 183.00
JAM DUNCAN 247.00 70.00 161.00
JAM DUNCAN 248.00 70.00 162.00
TAM BAYLISS 244.00 59.25 102.00
TAM BAYLISS 245.00 59 .00 101.50
LOR SKELTON 233.00 63.25 108.50
LOR SKELTON 234.00 63 .25 107.00
JAM MARSHALL 264.00 73.00 199.00
JAM MARSHALL 265.00 72.00 194.00
RIC YOUNG 274.00 71.50 116.75
RIC YOUNG 275.00 71.50 119 .00
VIC JAMESON 232.00 66 .00 113.00
VIC JAMESON 233.00 65 .50 112.50
TON DAIGLE 247.00 70.50 158.00
TON DAIGLE 248.00 69.25 155.00
JAM MULLOY 233.00 70.00 187.25
JAM MULLOY 234.00 69.75 189.00
LIS WALTER 253.00 60 .50 136 .00
LIS WALTER 255.00 60.50 136.00
MEL HARRIS 234.00 66 .50 147.00
MEL HARRIS 235.00 66 .50 143 .00
LYN MACMILLAN 235.00 64.25 102.25
LYN MACMILLAN 236.00 64 .50 104.00

2 .21 42 .80 55 .75 6 .00 187.00
2 .59 50 .02 55.86 6 .25 180.00
1 .7 3 31.36 5 8 .58 9 .25 180 .00
1 .75 31 .40 58 .87 8 .00 180.00
1 .49 24.77 30.32 6 .25 185 .00
2 .4 3 40 .64 56.85 7 .25 187 .00
2 .75 32.55 58 .55 8 .0 0 187 .00
2 .9 7 35.79 58.26 11 .00 180.00
3.28 44 .96 86 .63 10.25 185 .00
4 .5 7 62 .21 141.97 14.00 185.00
1 .1 1 24.02 29 .17 6 .5 0 185.00
2 .22 48.29 55 .58 9 .0 0 166.00
1 .0 8 21 .90 29.85 6 .5 0 180.00
1 .95 40.25 55 .8 1 8 .00 187.00
4 .2 0 46 .56 84.05 8 .0 0 185 .00
3 .62 41 .10 85 .71 7.75 185.00
2 .0 8 39.32 58 .98 10 .50 185 .00
3.12 57 .84 86.25 10.75 187.00
2 .2 3 43.44 54 .58 7.00 187 .00
2 .46 48 .24 55 .95 8 .0 0 180 .00
2 .84 39.59 56.74 8 .00 180 .00
2 .6 7 37.97 57 .66 9 .0 0 185 .00
2 .45 28 .84 58.05 7.00 185 .00
3.80 44 .35 86 .21 9 .75 187.00
2 .8 0 45 .41 83 .86 6 .66 187 .00
2 .50 40 .48 84 .94 8 .00 185.00
1 .24 18 .63 30 .90 7 .00 187.00
2 .11 32.45 57 .36 8 .0 0 185 .00
1 .14 24 .61 29 .73 6 .00 185.00

.95 20 .18 30.42 8 .25 187.00 117



T raditional Group—Strength

WA HUFF 155.50 41 .00 72.50 73.00 172.50 75.00 63 .50 35.50
KE WRAY 167.00 61 .50 111.50 81.50 164.50 74.00 92 .00 83.50
J I  SCOTT 200.00 53 .00 96.50 65 .00 184.50 42 .00 83 .00 57 .50
KA GIBSON 123.50 60 .00 105.00 39.00 96 .00 62 .00 64 .50 40 .50
CH HOGAN 73.00 48 .00 56 .00 34.00 105.00 51 .50 57 .00 41 .00
KA SIMPSON 95.00 43 .00 89.50 34 .50 102 .00 43 .50 83.00 43 .5 0
KA HICKS 136.00 80 .50 108.00 52 .50 148.00 85 .00 103.50 57 .00
PA WATSON 69.00 43 .00 85.50 36.00 66 .00 44 .50 46 .5 0 37.00
JE UNDERWOOD 102.00 45 .50 66.00 23 .00 104.00 36.50 85 .00 38 .00
ME IDE 85.00 33 .50 125 .50 19 .00 108 .00 33.50 93 .50 42 .0 0
KA MEDLEY 125.00 66 .00 107.50 58 .50 136 .50 51 .50 104.50 64 .50
KE VANHOOSER 164.50 62.50 185.00 77.00 161.00 72.00 108.00 79.50
JO BECKHAM 164.00 79.00 161.50 77.00 166.50 64 .00 96 .00 79.50
KE MOUNCE 156.20 62.80 147.00 71.30 152.00 54 .50 105.50 64 .00
BA BROWN 86.35 72.40 93.80 32.25 82.55 29.90 87.75 35.35
SU FOX 38.50 23 .50 65.00 16 .50 54 .70 17 .30 45 .50 22 .95
KA FANNIN 91.50 34 .50 78.50 27 .50 90 .50 44 .50 32.00 32 .00
VI WESLEY 189.00 68.50 138.00 72.00 185.50 89.00 152.50 78.00
ST WILSON 165.50 74.50 173.50 84 .00 182.00 89 .00 188 .50 67 .50
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Continuous Group—Strength

VI BEACH 
DE ROBINSON 
TH FALLAW 
JE NEUHOFF 
KI CATES 
MO BURROWS 
PA MCDONALD 
JA PATEL 
PA LAM 
KI MAYS 
GA BUCHANAN 
DO ALLEN 
DA PATE 
CA MILLER 
DE GALBRAITH 
SH JOHNSON 
SU JOLLY 
AL HANES 
TE CHEATHAM 
MA BARNES 
MI BOSCH

70.25 19.35
117.00 68.80

96.50 44 .90
54 .50 29 .50

114.00 51.75
80.50 36 .20
90 .00 40 .10

140.00 69.00
145.00 54 .50

96 .00 46 .50
200.00 44 .50
107.50 47 .00
149.50 48 .5 0

93 .00 47 .00
133.00 33.00

98 .00 43 .00
79.00 23 .00

105.50 40 .20
200.00 54 .00
111.50 50 .00
130 .50 60 .50

47.00 37.95
87.75 52 .00
95.00 41 .10
44.25 27 .10
27.75 47 .50
68 .00 36.40
47.35 35 .50

100.50 56 .00
151.00 69 .00

84.50 48 .50
127 .50 68.50

81 .50 38 .50
116.50 73.00

91 .00 27 .50
130.50 31.00

73.00 35.00
90 .00 23 .00

132.00 29 .50
152.50 82 .50
106.00 43 .00
114.50 37 .00

75.00 21 .00
110 .90 53 .85
105.00 32 .20

91.50 30.40
124.00 57 .00
106.50 47 .00

99.00 44 .50
135.15 47.75
181 .50 58 .50
116 .00 52 .00
193.50 64 .50

90.50 44 .00
151.00 50 .00
103.50 55 .00
132.00 36.00
106.00 54 .00

83.50 4 3 .5 0
109.50 47 .50
200.00 92 .50
109.50 34.00
143.00 83 .50

48 .00 29 .50
85.75 50 .30
84.70 44 .40
64.05 41 .30
35.50 46 .00
75.00 40 .00
33 .50 39.75

127.70 34.85
135.50 71.00

90.50 36 .50
69 .50 49 .50
88.00 45 .00

101.50 63 .50
71.50 36.00
78.00 33 .50
88 .00 35.00
80 .00 32 .50

105.50 46 .00
141.50 69.60

89 .50 44 .00
115 .50 45 .00
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Control Group—Strength

KA DANIEL 104.70 42 .00 93 .00
ME HARRIS 131.00 57 .35 108.80
CH BURLINGAME 171.00 87 .40 73.00
KY DUNCAN 144.00 70.00 97.50
TA BAYLISS 82 .00 57 .00 72.50
LO SKELTON 78.00 47 .00 88.00
JA MARSHALL 136.00 48 .00 108.50
RI YOUNG 153.90 65 .50 117.00
VI JAMESON 60.50 30.00 73.50
TO DAIBLE 165.50 72.50 111.00
ST DELLAVECCHI 102.60 25 .50 80.55
NI HENNISS 99 .50 49 .50 64 .00
GR SOLOMON 144.00 48 .95 122.00
LY MACMILLAN 95.00 33.00 117.00
JA MULLOY 200.00 89.85 183.50
LI WALTER 100.50 41 .00 58 .00

40.55 116.50 45 .00 88 .50 39 .50
42 .95 121.75 34.75 84.15 46 .20
71.25 189.50 66 .00 92 .50 96 .50
54 .20 128 .50 41 .00 123 .00 61 .00
38.00 77.50 76.50 70 .50 36 .00
30.45 88 .00 43 .50 72.50 30 .00
62 .50 117.10 110.50 42 .95 62 .80
60.50 128.50 62.50 87 .00 59 .00
25 .50 81.40 25 .40 100.00 40 .40
63.25 150 .50 52 .00 134.00 62 .00
37.45 107 .50 20 .00 94 .00 36.00
29 .50 1 1 1 .0 0 33.00 102.50 33 .50
78.25 153.00 36.00 162 .50 76.50
22 .00 97 .80 29.45 116.00 20 .40

104 .50 197.00 47 .50 116.00 104.00
42 .50 89 .50 43 .90 74.25 42.75
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T raditional Group—Women's A ttitude

HOBSON MARSHA 34 36 36 39 31 33
HOBSON MARSHA 28 36 27 31 28 31
BROWN BARBARA 32 38 41 35 27 30
BROWN BARBARA 31 42 45 31 28 39
IDE MERISSA 29 35 42 45 26 23
IDE MERISSA 27 38 40 41 25 24
HOGAN CHRISTINE 33 41 26 34 28 21
HOGAN CHRISTINE 36 46 30 37 35 25
SIMPSON KATHLEEN 39 37 29 32 29 26
SIMPSON KATHLEEN 37 31 29 33 30 20
MEDLEY KAREN 37 44 33 37 43 26
MEDLEY KAREN 33 32 31 31 40 24
FANNIN KAY 30 39 37 33 21 16
FANNIN KAY 30 35 40 36 23 17
WATSON PAULETTA 34 42 27 39 28 28
WATSON PAULETTA 35 45 25 35 31 22
HICKS KAREN 30 40 36 41 36 28
HICKS KAREN 31 41 37 39 29 29
UNDERWOOD JENNIFER 41 44 47 39 41 25
UNDERWOOD JENNIFER 41 41 51 31 31 23
FOX SUSAN 30 30 23 31 29 11
FOX SUSAN 30 32 21 36 29 14
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Continuous Group—Women's A ttitude

GALBRAITH DEBBIE 35 39 43 39 34 34
GALBRAITH DEBBIE 33 31 47 28 26 32
FALLAW THERESA 25 46 31 43 26 20
FALLAW THERESA 30 46 37 50 26 23
BURROWS MONICA 36 56 38 36 50 32
BURROWS MONICA 40 46 41 40 42 25
ALLEN DONNA 34 43 36 36 29 14
ALLEN DONNA 36 45 37 42 33 18
CATES KIM 31 41 23 35 29 23
CATES KIM 24 39 20 29 23 21
NEUHOFF JEANETTE 32 46 24 48 33 24
NEUHOFF JEANETTE 35 55 15 59 41 25
MCDONALD PATRICIA 28 43 49 27 27 22
MCDONALD PATRICIA 29 42 52 33 32 20
MAYS KIM 33 35 37 27 37 33
MAYS KIM 34 39 38 33 38 34
ROBINSON DEBORAH 33 35 28 37 30 23
ROBINSON DEBORAH 34 34 24 33 32 26
JOHNSON SHERRY 40 37 55 37 30 30
JOHNSON SHERRY 38 32 55 29 28 31
BARNES MARY 35 46 45 31 39 30
BARNES MARY 33 50 45 29 37 28
BEACH VICKI 35 39 22 28 33 26
BEACH VICKI 32 39 14 26 27 16
MILLER CAROLYN 35 29 20 35 31 25
MILLER CAROLYN 34 29 15 35 27 18
HANES ALLISON 25 29 28 24 21 29
HANES ALLISON 23 30 33 23 22 28
JOLLY SUSIE 27 53 28 32 25 19
JOLLY SUSIE 32 40 28 37 36 25 122



Control Group—Women's A ttitude

DANIEL KATHY 33 39 29 36 34
DANIEL KATHY 33 44 33 39 33
HARRIS MELISSA 30 42 44 41 34
HARRIS MELISSA 32 45 35 42 35
BAYLISS TAMMY 36 58 34 44 42
BYALISS TAMMY 34 50 33 38 39
SKELTON LORI 33 44 39 44 27
SKELTON LORI 30 41 34 35 33
JAMESON VICKI 37 47 29 38 33
JAMESON VICKI 44 56 32 33 29
DELLVECCHIA STEP 29 42 23 43 31
DELLVECCHIA STEP 29 44 24 43 32
HENISS NICOLE 36 35 35 40 29
HENISS NICOLE 32 38 29 47 26
MACMILLAN LYNN 32 49 41 38 38
MACMILLAN LYNN 33 46 40 41 32
WALTER LISA 33 48 29 49 36
WALTER LISA 26 40 23 52 36

24
26
25
25
20
28
22
31
29
23
24
23
28
25
30
24
22
21
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T raditional Group—Men's A ttitu de

SCOTT JIM 51 19 29 49 38
SCOTT JIM 49 34 36 45 31
MOUNCE KEVIN 44 42 49 49 37
MOUNCE KEVIN 43 45 51 44 38
WILSON STEVE 35 29 26 36 27
WILSON STEVE 35 36 27 33 29
WESLEY VIC 40 39 36 43 34
WESLEY VIC 44 35 28 44 32
HUFF WARREN 33 50 32 27 39
HUFF WARREN 47 40 40 30 43
BECKHAM JOEL 31 36 33 35 32
BECKHAM JOEL 42 36 43 33 32
VANHOOSER KEITH 41 53 34 36 48
VANHOOSER KEITH 44 63 36 40 49
WRAY KEITH 39 64 39 32 44
WRAY KEITH 33 48 35 26 41

14
16
49
45
35
37
34
30
45
49
37
35
31
50
49
46
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Continuous Group—Men's A ttitude

LAM PATRICK 44 33 38 34 30
LAM PATRICK 44 29 40 35 31
BUCHANAN GARY 36 52 33 42 39
BUCHANAN GARY 38 44 40 42 30
BOSCH MICHAEL 48 26 20 39 25
BOSCH MICHAEL 42 32 16 37 25
PATEL JAY 33 41 35 37 30
PATEL JAY 41 39 36 36 38
CHEATHAM TED 54 63 66 66 52
CHEATHAM TED 55 66 66 60 45
PATE DAVID 35 37 39 32 34
PATE DAVID 32 37 47 28 35

39
31
36
40
42
39
35
34
52
50
32
33

NO
U l



Control Group—Men's A ttitude

BURLINGAME CHRIS 41 34 41 44 29
BURLINGAME CHRIS 37 32 37 47 29
DUNCAN JAMES 42 39 31 39 41
DUNCAN JAMES 37 42 31 40 40
MARSHALL JIM 38 37 36 37 34
MARSHALL JIM 36 30 29 35 27
YOUNG RICH 34 42 37 34 33YOUNG RICH 35 41 43 33 35
SOLOMON GREG 49 36 49 38 36
SOLOMON GREG 44 40 49 36 37
MALLOY JIM 38 30 18 50 33
MALLOY JIM 39 33 13 48 28
DAIGLE TONY 42 43 39 47 36
DAIGLE TONY 43 38 36 41 36

33
27
46
45
24
21
28
25
43
39
43
43
43
36
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T raditional Group'

WILSON 69 58 143 130
WESLEY 56 62 132 140
HICKS 57 93 132 140
WATSON 56 58 130 123
MODNCE 63 54 150 153
WRAY 62 59 131 140
SIMPSON 40 53 134 142
HOGAN 77 83 149 153
HUFF 62 74 124 189
BECKMAN 64 66 130 130
GIBSON 72 87 143 139
FOX 72 72 133 161
SCOTT 54 75 119 125
MEDLEY 76 81 196 135
VANHOOSER 62 60 152 133
UNDERWOOD 68 84 128 123
BROWN 70 75 142 136
IDE 61 73 133 119
FANNIN 70 72 135 134

■ F lex ib ility



Continuous Group—F le x ib i l i t y

PATE 72 80 147 150
ROBINSON 86 96 125 137
FALLAW 67 80 134 154
NEUHOFF 97 89 215 161
CATES 52 63 126 131
BURROWS 71 71 148 120
MCDONALD 74 82 122 151
LAM 89 79 142 137
BUCHANAN 40 52 115 121
MAYS 58 72 120 123
ALLEN 86 76 133 122
PATEL 46 66 141 140
BARNES 62 72 143 145
BOSCH 81 68 140 135
CHEATHAM 77 85 140 122
BEACH 64 72 141 147
MILLER 76 79 142 146
JOHNSON 97 68 117 143
GALBRAITH 58 59 150 134
HANES 79 81 131 141
JOLLY 72 65 128 134
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Control Group—F le x ib i l i t y

DANIEL 56 71 127 134
HARRIS 61 68 141 157
BURLINGAME 47 68 115 130
WALTER 67 70 135 145
DUNCAN 70 69 146 140
SKELTON 67 75 146 133
JAMESON 56 60 127 142
BAYLISS 78 70 136 145
YOUNG 70 83 151 159
MARSHALL 72 79 134 138
DAIGLE 71 61 137 120
DELVECCHIA 90 74 130 133
MALLOY 65 66 131 147
MACMILLAN 73 72 162 160
SOLOMON 68 71 144 125
HENNISS 70 69 128 118



T raditional Group—L eisure-tim e A ctiv ity

YOUNG
BURLINGAME
HARRIS
MARSHALL
MULLOY
DIAGLE
JAMESON
SKELTON
BAYLISS
DUNCAN
SOLOMON
HENNISS
WALTER
DANIEL
MACMILLAN
DELVECCHIA

6 1 .0 5  
1 1 5 .1 2  

4 9 .8 9  
3 7 .5 0  

1 2 7 .7 5
8 5 .0 0
7 9 .7 0  
2 3 .3 0
5 2 .7 0
88.00 
6 6 .4 9  
1 8 .1 0

6 .9 2
5 .0 0

4 6 .1 2
2 3 .9 4



Continuous Group—L eisure-tim e A ctiv ity

MCDONALD 38.90
CATES 25.20
NEUHOFF 67.39
FALLAW 36.82
ROBINSON 30.18
ALLEN 94.36
BUCHANAN 32.12
BURROWS 23.96
PATEL 39.02
BOSCH 29.96
BARNES 26.80
CHEATHAM 46.85
HANES 19 .00
JOLLY 41.06
JOHNSON 13.70
GALBRAITH 25.70
MAYS 32.90
LAM 50 .21
PATE 4 7 .60
MILLER 24.90
BEACH 24.34



Control Group—L eisure-tim e A c tiv ity

MOUNCE
BECKHAM
WATSON
HICKS
GIBSON
SCOTT
WRAY
HUFF
IDE
UNDERWOOD
SIMPSON
HOGAN
FANNIN
WILSON
WESLEY
FOX
BROWN
VANHOOSER
MEDLEY

1 2 0 .7 0
6 9 .8 9

1 1 5 .9 5
5 8 .4 9  

2 0 5 .5 6
26.09

133.08
1 9 9 .9 8

7 7 .25
7 9 .3 9
5 7 .7 5
39.51
33.00
1 9 .7 0  
2 5 .6 4
10.50
80 .50
5 7 .7 0  
2 6 .8 0
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