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John F .  Michuta 
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AESTRACT 

T h i s  study was made to determine if p r a c t i c e  of a defensive 

charge on a s l e d  would improve the "readinessH o f  h igh  school  

football linemen to respond w i t h  consistently faster defensive  

charges,  as measured by a t iming  d e v i c e .  

Veteran and new l inemen were d i v i d e d  into two separate 

groups, w i t h  backs forminq a t h i r d  group which  actsd as a control. 

Only line c a n d i d a t e s  practiced d a i l y  with the sled. 

Data was recorded by a l l  three groups a t  t h e  beg inn ing ,  

m i d d l e ,  and end of t h e  f o o t b a l l  season with a t i m i n g  device,  which 

had a s t a r t i n g  s i g n a l  l i q h t  connected t o  t h e  base of t h e  s l e d ,  

The flash of the  l i g h t  a c t i v a t e d  the timing hand and signaled the 

subjects  t o  s t a r t  t h e i r  trial. From a defensive stance,  t h e  

s u b j e c t s  reacted t o  h i t  a padded surface on the f a c e  of' the s l e d ,  

depressing a plunqer  which stopped t h e  timing hand. 

Analysis and comparisons of qroup d a t a  seems t o  i n d i c a t e  

that l inemen improve the ir  vreadineasG by practice nn t h e  s l e d ,  
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CHAPTER I 

INTRODUCTION 

STATEMEMT OF THE PROBLEM -- 
This study was made to a s c e r t a i n  iP the practice o f  a 

defensive charge  on a sled will i n c r e a s e  t h e  "readinessN o f  foot- 

bal l  l inemen to respond t o  a s t i m u l u s ,  thus manifesting itself 

i n  c o n s i s t e n t l y  f a s t e r  defensive starts as  measured by a t iming 

dev ice .  

ANALYSIS OF THE PROBLEM -- 
Investigators have shown t h a t  n e r v e s  carry a c t i o n  poten- 

tials, or nerve impulses, at constant speeds, depending on their 

structures and cross s e c t i o n s .  These speeds range f r o m  a few 

meters p e r  sacond for  nun-rnye l ina t~d  f i b e r s  t o  about a hundred 

meters per second i n  t h e  thickest myel ina ted  sheaths found i n  

ths sensory and motor fibers concerned w i t h  body b a l a n c e  and 

f a s t  reflex movements. 1 

Muscles also respond to stimuli and c o n t r a c t  at a constant 

speed, following the "all o r  noneH p r i n c i p l e  t h a t  i s  a l s o  true 

for  n e r v e s .  However, an i n c r e a s e  i n  the number o f  s t i m u l i  brought 

t o  a muscle will increase the number o f  muscle fibers r e s p o n d i n g ,  

I Bernhard Hatz, "How Cells Oommunicateu, Reprint from 
Scientific American, (San F r a n c i s c o ,  California: W, H .  Freeman 
and Company, September, 1961). p. 6. 



and results i n  more powerful muscle contraction. '  Practice in 

t h i s  area would result in an increase i n  f o r c e  but  n o t  i n  speed. 

Intensity o f  volitional e f f o r t  results in an increase o f  nerve 

impulses t o  muscles  and an i n c r e a s e  i n  t h e  strength o f  muscle 

contraction. 3 

Thus it seems t h a t ,  under normal circumstances, any 

fncrease in response to a stimulus would be due to " r e a d i n e s s H  

ar t h e  subject's c o n c e n t r a t i o n  t o  r e s p o n d  q u i c k l y .  However, 

under emotional stress, an increase of e p i n e p h r i n e  in the b l m d  

from t h e  medulla o f  the adrenal glands increases a swb,jectfs 

awareness a f  an environment and facilitates reflex responses, 
4 

U h i l e  it is  p o s s i b l e  f o r  a subject to react just as f a s t  

without  practice a s  w i t h  practice, i t  i s  the purpose o f  this 

study t o  f i n d  out i f  practice with t h e  s l ed  will r e s u l t  i n  

consistently quicker "read ines s f l  to respond;  a conditioned 

r e f l e x  that will respond f a a t e r  more o f t e n  w i t h  p r a c t i c e .  

PUHPUSE UF THE STUDY --- 
In high school defensive play the speed o f  the defensive 

'H. E. Huxley, "The Mechanism of  Muscular ContractfonN, 
Reprint  from S c i e n t i f i c  American, (San F r a n c i s c o ,  California: 
W. H. Freeman and Company, Decembsr, 1965). p.  2. 

Ph siolo 
FiikE+Y; 

T u t t l e  and Byron A 
S a i n t  Louis:. The C. 
> p.  79. 

. Schottelius, Textbook o f  
V. Moshy Company, ~ i f t a a n t h  
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c h a r g e  i s  essential t o  success, bu t  a n  apparatus f o r  d e v e l o p i n g  

t h i s  skill is not i n  g e n e r a l  use. While  the l i g h t  sled h a s  been 

used st Aquinas  High S c h o o l ,  La C r o s s e ,  Wiscons in ,  f o r  over  

twen ty  years, there was n o  e v i d e n c e ,  e x c e p t  s u b J e c t i v e  o p i n i o n ,  

t o  i n d i c a t e  that i t  was d o i n g  what i t  was d e s i g n e d  t o  do,  

A d e m o n s t r a t i o n  o f  a t i m i n g  device by Dr. E r n e s t  Gershon 

o f  Wiscons in  State University--La Crosse inspired an a t t empt  t o  

measure t h e  use of a l i g h t  s l ed  as  an i n s t r u m e n t  f o r  d e v e l o p i n g  

a Mreedinessn f o r  i n c r e a s i n g  the speed o f  t h e  defensive charge 

of high school  l i nemen  a t  Aquinas High Schoo l .  Obviously, if 

reliable d a t a  c o u l d  be g a t h e r e d  t o  show t h a t  the s l e d  pract ice  

improved t h e  speed of the defensive c h a r q a ,  its c o n t i n u e d  use 

would be a great asset i n  a f o o t b a l l  pract ice  s c h e d u l e ;  if n o t ,  

then the time spent on i t  could be  questioned. 

DELIMITATIONS 

Subjects in this s t u d y  consisted o f  hoys e n r o l l e d  a t  

Aquinas H igh  School, i n  grades t e n  t o  twelve,  and s c h o l a s t i c a l l y  

eligible to compete under t h e  r u l e s  o f  t h e  & i s c o n s i n  Inter- 

scholastic Athle t ic  Association and Aquinas High School. Age, 

h e i g h t ,  and  we igh t  were not cons idered  i n  t h e  g r o u p i n g s  of t h e  

subjects. All were c e r t i f i e d  a s  p h y s i c a l l y  f i t  f o r  f o o t b a l l  by 

d o c t o r s  o f  t h e i r  own c h o i c e .  Membership t o ,  o r  s e v e r a n c e  from 

t h e  football squad i s  e n t i r e l y  v o l u n t a r y .  No o n e  is p e r s o n a l l y  

i n v i t e d  t o  participate and a no-cut  p o l i c y  i s  fa l lowed,  except 

f o r  serious d i s c i p l i n a r y  r e a s o n s .  



L IMITAT IONS 

The t iming device was designed by Peter and T i m  Hulick 

and built by Peter  Hulick. B o t h  are experts  i n  e l e c t r o n i c s .  The 

timer is powered by batteries,  which were changed every f i v e  

days of use t o  i n s u r e  adequate power f o r  r e l i a b l e  readings.  The 

t iming  dev ice  has  a r h e o s t a t  which r e g u l a t e s  the speed of the 

t iming  hand or p o i n t e r .  For accuracy, t h e  timing device  was 

c a r e f u l l y  c a l i b r a t e d  each day of use by checking it with  a track 

stup-oatch b e f ~ r e  and after recording d a t a .  

While the physical and m e n t a l  c o n d i t i o n  o f  the  s u b j e c t s  

dur ing  the  readings c o u l d  be a f a c t o r ,  i t  was v i s i b l y  ascsrt- 

a i n e d  t h a t  each  subject was i n  no way handicapped by i n j u r y  or 

bruises which might have an effect  on t h e  recordings. Competition 

w i t h  each a ther  f o r  better recordings insured motivation far  each 

subject  to g i v e  h i s  best effort on each t r i a l .  Emotional problems, 

if any, were beyond our c o n t r o l .  

While  t e a c h i n g  methods o f  stance and start were uniform, 

indiv idual  v a r i a t i o n s  during t r i a l s  resulted i n  readings from 

r e l a t i v e l y  poor mechanical body positions. 

Falae  starts were c a l l e d  when observed and t h e  t r ia l  

repeated. 

Temperature, h u m i d i t y ,  and f i e l d  conditions might have 

had some e f f e c t ,  although no data was recarded during r a i n ,  even 

a s l i g h t  d r i z z l e .  

DEFINITION OF TERMS -- 



Sled - a wooden apparatus with skids on the hottorn,  - 
d e s i g n e d  t o  s l i d e  an the ground when h i t  or pushed. The f a c e  

of t h e  sled is  t h i r t y  two i n c h e s  h i g h  and padded w i t h  sponge 

rubber. Sub jec t s  k i t  t h e  padded surface herd w i t h  t h e  heels  o f  

t h e i r  hands and d r i v e  the? s l e d  forward ,  

Timer - a q e a r - d r i v e n  device powered by batter ies  which - 
t u r n  a hand or pointer around a c l o c k - l i k e  f a c e  w h i c h  i s  marked 

a t  e q u i d i s t a n t  i n t e r v a l s .  There are 100 m a r k i n g s  around t h e  face, 

When t h e  r h e o s t a t  is a d j u s t e d  t o  make t h e  hand or p o i n t ~ r  r e v o l v s  

e x a c t l y  t w o  r e v o l u t i o n s  per m i n u t a ,  each marking w i l l  have a 

v a l u e  of 1/2Qa o f  a s e c o n d .  

Readinq - or R e c o r d i n g  - a t r i a l  a t  the sled d u r i n g  which 

data is racordsd. 

Sub, jects  - f o o t b a l l  players enqaqed i n  r e c o r d i n g  data .  

Experienced Group - l i n e m e n  t h a t  had  p r a c t i c e  on t h e  sled 

the p r e v i o u s  year, made up m o s t l y  o f  boys i n  t h e  e l e v e n t h  and 

t w e l f t h  grades.  

I n e x p e r i e n c e d  Group - l inemen w i t h  no p r n v i o u s  p r a c t i c e  

on the  s l e d ,  composed m o s t l y  o f  boys i n  t h e  tenth  grade. 

C o n t r o l  Group - v a r s i t y  b a c k f i e l d  c a n d i d a t e s ,  many w i t h  - 
qame experience, wha do  n o t  p r a c t i c e  on t h e  s l e d .  

Defensive stance - a c r o u c h e d  p o s i t i o n  with l egs  s h o u l d c r -  

w i d t h  a p a r t ,  back straight, head up, knees b s n t ,  b u t t o c k s  i n  

l i n e  w i t h  t h e  shoulders, and t h e  knuckles o f  either hand on t h e  



graund i n  l ine with  the head.  

flReadfnessw - t h e  intense c o n c e n t r a t i o n  o f  attention of 

the s u b j e c t  t o  respond as f a s t  as p o s s i b l e  t o  an e x t e r n a l  

s t i m u l u s .  

S t a r t i n g  s i g n a l  - a light bulb, connected to and powered 

from t h e  t imer,  which lights up simultanebusly with t h e  s t a r t  

o f  the t iming hand. 

P l u n q e r  - a smal l  metal device w i t h  a metal  projection 

which, when pushed ,  stops the hand o f  t h e  timer. It is mounted 

behind t h e  right padded board o f  t h e  s l ed .  Contact  o f  hands on 

the padded board pushes the p r o j e c t i o n  inward and stops the 

hand o f  t h e  timer; when pressure is released, t h e  projection 

moves outward and the hand can resume movement. 



CHAPTER I1 

REVXEW OF RELATED LITERATURE 

Every  coach has his own ideas on what should be done t o  

develop the  skills used i n  f o o t b a l l .  Various machines and pieces 

of apparatus have been d e s i g n e d  and b u i l t  for t h i s  purpose and 

used i n  many d i f f e r e n t  ways, One of t h e  o ldes t  pieces  of appar- 

atus used was the  sled, and the purposes for its use varied w i t h  

the i d e a s  o f  each coach: t o  teach the use o f  the  hands on dsfense, 

the Forearm sh iver ,  t o  deve lop  leg d r i v e  and strength, to teach 

proper body p o s i t i o n ,  and t o  work against  great resistance. B u t  

these sleds were generally very  heavy and hard to move. None 

were designed especially t o  develop t h e  speed af a derensive 

charge. 

I t  is generally recognized by f a a t b a l l  coaches t h a t  

" g e t t i n g  o f f  t h e  ba l l"  is o f  prime importance i n  a f o o t b a l l  game, 

The team, espec ia l ly  the  l inemen,  which can respond quicker to  

t h e  snap a f  t h e  b a l l  have t h e  i n i t i a l  advantage both on offenee 

and dsfense. 

The r e l a t i v e  importance a t t a c h e d  t o  a f a s t  charge in 

football may be seen by the amount af tlme and emphasis used by 

leading coaches in developing this phase o f  the game. Biarman 1 

'gsrnie W e  Bierman, Winninp Footba l l  (New Ycrk: HcGrau- 
H i l l  Book Company, 1937). 



~ r i s l e r  ,' Lsahy , 3  and flBiggyM ~ u n n ~  considered t h e  effectiveness 

o f  l i n e  p l a y  t o  be  based an a f a s t  "take -o f f" .  

f30ckna8s5 tsarns were famous for  their quick starts and 

h i s  i n n o v a t i o n  o f  t h e  s h i f t  from the "Tit t o  the Notre Dame box 

f ormat ion  was des igned  f o r  a quick s t a r t .  The resultant cantro- 

versy over the  f a s t  s t a r t  generated by t h e  s h i f t  caused the 

f o o t b a l l  rules committee to leqislate a full second s t o p  before 

t h e  snap o f  the ball for all eleven men on t h e  o f f e n s i v e  team. 

~ a l d o r f  ,6 in h i s  coaching philosophy, s trongly  emphasized quick 

starts. 

While attempts have been made to measure the speed o f  a 

response i n  many ways: by hfakamura7 and ~ e a t e r l u n d '  i n  track, 

2 ~ .  0 .  C r i s l a r ,  Practical Football  (New York: WcGraw- 
Hill Book Company, 1934). 

3 ~ r a n k  W. Leshy, Notre Dame Footbal l  -- T Formatfon - I 

(New York: Prentice-Hall, 1nc . 3 4 ' 7  

4~larence 8. Munn, Michigan Sta te  Fultiple O f f  enss 
(New York: P r e n t i c e - H a l l ,  I n c . ,  195'3). 

5 ~ n u t e  K. Rockne, Coaching - Tha Way o f  a Winner ( ~ e w  - I 

York: Devin-Aire,  1930). 

' tynn C. Waldorf,  T h i s  Game of F o o t b a l l  ( N e w  York: 
NcGraw-Hill Book Company ,=2)- - 

7 ~ .  Nakarnura, wExperirnantel Study o f  Rsaction Time o f  
t h e  Start  i n  Running a R a c ~ , ~  Research Quarterly Supplement, 
5: 33-45 ,  1934, 

'5. H. Westerlund and W. W. T u t t l e ,  " R e l a t i o n s h i p  
Between Running Events i n  Track and Reaction Time," Research 
Quarter ly ,  2: 95-100, Dctober ,  1931. 



by ~twall' i n  male h i g h  s c h o o l  students, and Slatar-Harnmel,  1 0  

~ills," and ~ e n d l e r ' ~  on  l i g h t  s t i m u l i  and  l i m b  r e s p o n s e ,  

c o m p a r a t i v e l y  f e w  researchsrs, like €lbel13 and  ~ a n o l i s l ~  have 

attempted t o  study t h e  speed o f  a cha rge  i n  f o o t b a l l .  

~ l b e l ~ s ~ ~  s t u d y  was on t h e  speed of t h e  c h a r g e  and t h e  

f o r c e  exerted. He attempted t o  f i n d  o u t  i f  there was any r e l a t i o n -  

ship between t h e  speed o f  t h e  c h a r g e  and force g e n e r a t e d .  He 

found  no r e l a t i o n s h i p  between t h e  two. ~anclis'~ l o o k e d  for t h e  

r e l a t i o n s h i p  o f  c h a r g i n g  speed to blocking p e r f o r m a n c e  in f o c t -  

b a l l .  He t imed speed by u s i n g  a b u z z e r  a s  a starting s i g n a l  

and  a target, t w e l v e  i n c h e s  away f rom t h e  subjects1 h e l m e t ,  which 

'111m. 0 .  Atwsll and  Edwin R e  E l b e l ,  l l R e a c t i a n  Time of 
Male High Schoo l  Students i n  14-17 Year Age Research 
q u a r t e r l y ,  19: 22-29, March, 1948. 

"A. T.  Slater-Hammal, flComparisons o f  R e a c t i o n  Time 
Measured t o  Stimulus and Arm Movements," Research Q u a r t e r l y ,  
26: 62-87, Warch, 1955. 

 rank D. S i l l s ,  I tRsac t i on  T i m e  and M u l t i p l e  Response 
T i m e , "  P h y s i c a l  Educa t ion  Research Laboratory, S t a t e  University 
of Iowa, R e s e a r c h  Methods,  (Washing ton ,  D. C.:Arnsrican Associat ion 
f o r  H e a l t h ,  Physical E d u c a t i o n ,  and R e c r e a t i o n ,  1959). p .  158. 

''A. J. Wendler , "Choice Response Time,  " P h y s i c a l  Educ- 
a t i o n  Research L a b o r a t o r y ,  State U n i v e r s i t y  o f  Iowa, R e s e a r c h  
Methods, (Washington D. C.: American Association far Health, 
Physical  E d u c a t i o n ,  and R e c r e a t i o n ,  1959). p. 158. 

1 3 ~ d w i n  K. E l b e l  and o t h e r s ,  l lWeasuring Speed and Force 
o f  Charge  o f  F o o t b a l l  P l a y e r s ,  tt ~ e s e a r c h  Quarterly, 23: 295-300, 
D c t o b e r ,  1952, 

1 4 ~ u s  G. Mano l i s ,  "Helation o f  Charging Time t o  Rlocking 
P e r f o r m a n c e , '  Research Q u a r t e r l v ,  26: 170-178, May, 1955. 



10 

swung when h i t  and stapped his Liming device. Data from t h i s  

work, used in conjunction w i t h  game films of his s u b j e c t s ,  led 

him t o  conclude that there were pronounced individual differ- 

ences i n  speed o f  c h a r g i n g .  

No sa t i s fac tory  study has been made to measure the 

e f f e c t  of practice on an apparatus such as a sled for improve- 

ment of "readinessn o f  response i n  a defensive  charge, 



CHAPTER 111 

PROCEDURE 

The l inemen on t h e  f o o t b a l l  squad were d i v i d e d  into tuo 

groups; those w i t h  p r e v i o u s  e x p e r i e n c e  were des ignated  as  the 

Experienced Group and t h n s e  with no p r e v i o u s  e x p e r i e n c e  as ths  

I n e x p e r i e n c e d  Group. A l l  r e turn ing  b a c k f i e l d  c a n d i d a t e s  formed 

t h e  Control Group. The purpose of the study and the data gather- 

i n g  procedure was e x p l a i n e d  t o  a l l  t h e  groupe ,  and p r a c t i c e  

trials were taken wi th  the timer i n  o p e r a t i o n  t o  familiarize 

them with  the procedure. However, no data was recorded on t h i s  

first day. 

Apparatus 

The sled is made o f  wood, 32" high, and w i d a  snough f o r  

two subjects  t o  work side by side w i t h  c o m f o r t .  The s t r i k i n g  

surfaces c o n s i s t  of two detachable padded boarda, in by 12" by 

40" each, and t h e  sponge rubber  padding is h e l d  snug ly  by a 

c o v e r i n g  o f  vinyl. In f r o n t  of t h e  sled is  an extension having 

a steel rod running the w i d t h  of the sled and measuring 28F1 from 

t h e  face of t h e  sled. Hnuckles p laced on t h e  ground i n s i d e  o f  

t h e  rod ,  ~ i t h  wrists touching i t ,  a s s u r e s  t h e  same starting 

p o s i t i o n  f o r  a l l  of t h e  subjects. 

An a t t a c h m e n t  c o n t a i n i n g  a l i g h t  b u l b  is  mounted a t  the  

middle base o f  t h e  sled. d i r e s  leading t o  the  t iming d e v i c s  fram 

t h e  b u l b  simultaneously f l a s h  t h e  l i g h t  and start t h e  p o i n t e r  
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an t h e  timer. The signal l i g h t  approximates  t h e  position oP a 

football on the line o f  scrimmage and its flash acts as a start- 

i n g  signal, 

The device for s t o p p i n g  t h e  timer, called the plunger, 

is  mounted solidly behind t h e  right padded board with its proj-  

ection barely t o u c h i n g  t h e  board. C o n t a c t  on t h e  pad depresses 

t h e  p r o j e c t i o n  and s t o p s  t h e  timer. u.lhen t h e  pressure on t h e  

pad is released, a s p r i n g  returns t h e  p r o j e c t i o n  back t o  its 

o r i g i n a l  p o s i t i o n  and the hand on t h e  timer can resume moving. 

The timer is c a r r i s d  along t h e  r i g h t  side of t h a  s l e d  

dur ing  recorded  trials. Wires from t h e  timer l e a d  t o  the  s i g n a l  

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

enable the operator  to walk slang side t h e  s l e d  during t h e  trials 

w i t h o u t  interfer ing  w i t h e i t h e r  the s u b j e c t s  or t h e  t iming d e v i c e .  

Switch b u t t o n s  on the face of t h e  timer enable the operator t o  

start t h e  s i g n a l ,  h o l d  t h e  time recorded, and to reset t h e  hand 

on the c l o c k - f a c e .  

Recordinq -- of Data 

Since t h e  s l e d  was d e s i g n e d  f o r  two subjects t o  work 

simultaneously and has two seperate p a d s  f o r  h i t t i n g ,  the subjects 

worked in pairs both  in practice and during recordings. However, 

o n l y  the r i g h t  pad could record data .  

The subjects l i n e d  up s i n g l e  f i l e  i n  front o f  t h e  right 

pad, The f i r s t  subject took h i s  recorded trial and moved over  t o  

t h e  l e f t  s i d e  f o r  a practice trial with the second subject  who 
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was being  r e c o r d e d .  The second subject then moved t o  t h e  l e f t  

pad as  t h e  t h i r d  subject advanced f o r  his t r i a l .  Thus each 

sub jac t  was g e t t i n g  a recorded trial and a p r a c t i c e  t r i a l  b e f o r e  

dropping out and going to t h e  end o f  the l i n e .  

Instructions t o  the subJects were simple. At t h e  command 

of "readyw the subjects assumed their defensive stances with  

t h e i r  hands i n s i d e  the extension rod  and the wrists touchinq 

t h e  rod.  When t h e  s i g n a l  l i g h t  f l ashed  they charged and h i t  the  

padded surface as hard and f a s t  as they could w i t h  t h e i r  hands 

and kept  d r i v i n g .  On t h e  command o f  "changew t h e  subJects stop- 

ped driving and changed p o s i t i o n s ,  according t o  r o u t i n e  pro- 

cedure .  Again a t  "readyw the whole process was repeated,  

The device far t iming  was operated by the writer through- 

out the study,  being c a r r i e d  a l o n g s i d e  the  s l e d  d u r i n g  t r i a l s .  

When the  subjects were ready a stditch button was pushed t o  f l a s h  

the s t a r t i n g  s igna l  and s t a r t  t h e  timing hand. As soon as contact  

was made and the plunger  stopped the hand, a switch button was 

pushed t o  h o l d  the time recorded- The data was c a l l e d  out  verb- 

a l l y  t o  ess i s taot  coach Marvin Sammartano, who wrots the raad- 

i n g s  i n  the ir  proper  places f o r  each s u b j e c t -  A manager on ths 

opposi te  side of the s l e d  assisted i n  o b s e r v i n g  for false s t a r t s .  

Three recordings a day were taken for f i v e  days w i t h i n  

the f i r s t  two weeks of t h e  football s e a s o n  and designated a s  

Ear ly  Season data; t h r e e  recordings a day were taken for f i v e  

days w i t h i n  the s i x t h  and seventh weeks o f  the  season and were 
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des ignated  as Mid-Season data;  and t h e  f i n a l  three times a day 

recardings taken f o r  f i v e  days w i t h i n  the fast two  weeks o f  the 

season and a r e  c a l l e d  End-of-Season data. The f o o t b a l l  season 

is twelve weeks in l e n g t h .  A l l  l inemen practiced on the s l ed  

d a i l y  except an days when games were scheduled or when F o o t b a l l  

p r a c t i c e  was n o t  scheduled. 



CHAPTER I V  

ANALYSIS AND INTERPRETATIUM OF DATA 

It was assumed a t  the beginning o f  t h e  s t u d y  t h a t  i f  

enough t i m e  recordings were made during  all three parts of t h e  

seeson, t h e  average of t h e  recordings would g i v e  a good indica- 

tion of the progress of each individual as well a s  each group 

and g i v e  a better picture of their development o f  increased 

nrsadinessn t o  r e s p o n d  i n  terms of' f a s t e r  t ines  i n  t h e  record- 

ings.  

To make sure  t h a t  any i n c r e a s e  in "readinessn by t h e  

l inemen was n o t  due e n t i r e l y  t o  t h e  d r i l l s  and routine o f  prac- 

tice other t h a n  t h e  s l ed ,  a contra1  group was necessary  f o r  

purposes  of comparison. To select linemen f o r  a control group 

would deprive them oP practice on the sled, which we f e l t  was 

important t o  their progress. Backfield men seemed  to o f f e r  the  

best k i n d  o f  a c o n t r o l  group, since s p e e d  and quickness are 

qualities demanded by the ir  p o s i t i o n s .  Also, they would part- 

i c i p a t e  i n  d a i l y  d r i l l s  and practice r o u t i n e s  d e s i g n e d  to i m -  

p r o v e  the ir  speed and response to the  snap of t h e  b a l l ,  b u t  

would n o t  practice on t h e  slsd except when recording data.  Back- 

field men s e l e c t e d  f o r  t h e  control group were all r e t u r n e e s  f r o m  

t h e  pravioua season, most of them with game experience. 

A l l  d a t e  recorded is in terms of 1/20Q of a s e c o n d .  



ANALYSIS OF THE EXPERIENCED GROUF 
1- - 

Early Season. A s  expected, t h e  examination o f  ind iv idual  

data  of all groups (Tables I, I V ,  and VII) showed the exper- 

ienced group with t h e  best r e s u l t s ,  s i n c e  t h e y  ware f a m i l i a r  

with  work on the sled from the prev ious  year. T h s i r  83,6 average 

was better than t h e  88.1 average oP the Control Group, who had 

sean t h e  s l e d  i n  u s e  t h e  previous year and whose members had 

tr ied  i t  occasionally on t h e i r  own i n i t i a t i v e  from time t o  time. 

The Inexperienced Group, us ing the s l e d  for the f i r s t  time, had 

a 92.1 recording.  

This data,  t a k e n  i n  f i v e  days  o f  the  f i r s t  two weeks of 

t h e  season, showed the e i g h t e e n  subjects of t h e  Experienced Group 

with a d i s t r i b u t i o n  range of average time Prom a low score o f  

79.6 t o  a h i g h  score of 90.4 (Table X I V ) ,  wi th  t h i r t e e n  s u b j e c t s  

scoring i n  the 80.0 t o  84.9 range. 

Mid-Season. Comparison with Early Season data  i n d i c a t e s  - 
an improvement of 4-4.4 f o r  t h e  e n t i r e  group (Tables 11, X ,  and 

XIII). S e v e r a l  i n d i v i d u a l s  made s u b s t a n t i a l  improvement b u t  t h e  

gains f a r  t h e  rest of t h e  s u b j e c t s  were comparatively small. 

Gut  t h e  Mid-Season data  shows a c o n s i s t e n c y  o f  performance 

l a c k i n g  i n  the Early  Season readings .  

A look a t  the d i s t r i b u t i o n  range of scores (Tab le  X I V )  

f i n d s  t h e  low score as 75.6 and the hiqh score a s  82.6 ,  with  

t h e  Mid-Season average a t  79.2. Consistency o f  performance i s  

i n d i c a t e d  by thirteen o f  the subjects b e i n g  i n  t h e  75.6  t o  79.9 
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range and f i v e  subjects i n  the  80.0 t o  82.6 range. Also,  the 

Mid-Season Group average o f  79.2 is b e t t e r  than the Early Seasan 

individual law score of 79,6 (Table  X I V ) .  

End-of-Season. Comparison o f  i n d i v i d u a l  averages with - 
those o f  Mid-Season shows t h a t  h a l f  the qroup, e i g h t  subjects ,  

as having improved their scores 5.0 to 13.4 during t h a t  period 

while the rest  of the group, with two exceptions, had compar- 

atively smaller gains. Two o f  the subjects had very slight 

losses from their Nid-Season average. However, t h e  average o f  

t h e  whale group improved + 6 . 3  from Mid-Season to the End-of- 

Season. (Tables X and XIII). 

The d i s t r i b u t i o n  range of scares is more i l l u m i n a t i n g .  

The i n d i v i d u a l  low score o f  the End-of-Season recordings was 

6 3 k ,  whi le  the  high score was 70.8. The End-of-Season group 

averaqe o f  a l l  eighteen subjects was 72.9, and was b e t t e r  than 

the Mid-Season i n d i v i d u a l  l o w  score o f  75.6, 

The consistency of the  whole group a t  the end o f  the 

season is evidenced by t h e i r  f i n a l  averages (Table X I V ) .  Ten o f  

t h e  subjects  scored i n  the  70.0 t o  74.9 range and six were i n  

t h e  75.0 t o  78.0 range, or a t o t a l  of sixteen o f  the eighteen 

subjects being i n  t h e  70.0 t o  78.8 range. The remaining two 

subjects had average scores of 63.4 and 64.8 (Table X),  

Comparing with the  E a r l y  Season data (Tables X ,  XIII, 

and X I V ) ,  an improvement of +10.7 i n  group averaqa tima is noted. 

Also, the End-of-Season group average of 72.9 and t h e  i n d i v i d u a l  



high score o f  78.8 Is better than the low i n d i v i d u a l  score of 

79.6 i n  Early Season data.  

The qroup improved +b.4 the first h a l f  o f  t h e  season, 

bu t  increased t h e i r  g a i n  to + 6 , 3  i n  the  second h a l f .  

ANALYSIS OF THE INEXPERIENCED GROUP 
7 -  - 

Early Season. The Inexperienced Group o f  fourteen subjects 

registered a low score o f  84.4 and a h igh score o f  98.6, with 

e i q h t  subjects in t h e  90.0 to 94.9 range (Tables V and XU). A t  

t h i s  time t h e y  had no t r a i n i n g  or c o a c h i n g  i n  t h e  t echn ique  o f  

a defensive charge as used i n  working on t h e  sled. They simply 

assumed a defensive stance and as the  signal l i g h t  f l a s h e d ,  h i t  

the sled pad as Fast as they cou ld ,  T h e i r  t h r e e  trials a day 

f o r  f i v e  days f u r n i s h e d  an average t h a t  was a good r e p r e s e n t a t i o n  

o f  t h e i r  responses a t  t h i s  time. 

Middle  Season. A comparison w i t h  Early  Season data shows 

a +7.7 improvement as  a qroup. But a look a t  their i n d i v i d u a l  

data (Tables V ,  XI,, and XI111 indicates a wide variation of 

i n d i v i d u a l  improvement or l a c k  o f  i t ,  -2.6 t o  16.4.  These  vari-  

a t i ons  are the result of coaching this group i n  t h e  correct 

technique o f  a d e f e n s i v e  charge, w i t h  emphasis not only on a 

f a s t  start but a h i t  on the pad w i t h  force and power, Pallowed 

by a d r i v i n g  fol low through. While Early Season data f o r  this 

group showed o n l y  how quick they could  hit the pad from a defen- 

s i v e  stance,  disregarding form and technique, their Mid-Season 

data showed their time recordings w h i l e  t r y i n g  to use the correct  
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stance, charge, and h i t  w i t h  force.  S i n c e  the learninq time OF 

these t e c h n i q u e s  v a r y  w i t h  each i n d i v i d u a l ,  some subjects  show- 

e d  n e g l i g i b l e  ga ins  or l o s s e s  w h i l e  o t h e r s  showed substantial 

improvement. The distribution range of scares indicates a low 

of 78.8 and a h i g h  o f  93.8,  ~ i t h  t h i r t e e n  o f  t h e  fourteen sub- 

j e c t s  s c o r i n g  in the 78.8 t o  93.8 range  (Table XV).  Their Group 

Mid-Season average of 84 .4  is a l s o  b e t t e r  than t h e i r  Early Sea- 

son i n d i v i d u a l  low scare of 86.0. So t h e  Inexperienced Group, a s  

a group,  showed not  o n l y  an i n c r e a s e  i n  speed but  an improvement 

i n  t h e  proper  e x e c u t i o n  and h i t  of a defensive charge. 

End-of-Season. The l a s t  h a l f  of t h e  season showed a - 
consistency of performance for most subjects  i n  t h e i r  d a i l y  

average readings and in the averages for the f i v e  days (Tables 

V I  and XI). The average improvement of speed f o r  this part o f  t h e  

aeason, +7.9, was almost matched by the increase o f  47.7 for the  

first h a l f  of t h e  s e a s o n ,  and t h e  n e t  g a i n  of +15.6 far t h e  whola 

season, especially with good e x e c u t i o n ,  was s i g n i f i c a n t .  Table 

XIII a l s o  reveals t h a t  t h e  End-of-Season average f o r  t h i e  group, 

76.5,  was b e t t e r  than the Mid-Season average  of 79.2 made by the 

Experienced Group. 

The d i s t r i b u t i o n  range of scores show a low of 70.0 and 

a high of 85.6. The greatest gain was i n  t h e  c o n s i s t e n c y  o f  

s c o r e s  w i t h i n  t h e  70.0 t o  79.9 range ,  where twelve o f  the four- 

teen subjects  had averages w i t h i n  t h i s  area (Table  X U ) .  A study 

of t h e  d i s t r i b u t i o n  range of  s c o r e s  f o r  the whole season i n d i c a t e s  



t h a t  not o n l y  d i d  t h e  wid8 v a r i a t i o n  between scores i n  t h e  Early 

and Mid-Season narrow considerably, but there was a g r e a t  d e a l  

o f  improvement through the season by the whole group, from a 

92.1 average t o  a 76.5 average. 

ANALYSIS -- O f  THE CONTHOL - GROUP 

Early Season. For t h i s  group no teaching o f  a defensive 

charge was attempted nor d i d  t h e y  practice on t h e  s l e d ,  except 

t o  take their t r i a l s .  T h i s  group consisted o f  eleven b a c k f i e l d  

men, whose t r i a l s  consisted o f  t r y i n g  t o  h i t  the pad as fast as 

possible on the s t a r t i n g  s i g n a l  from a stance. 

With few exceptions, t h e  daily averages f o r  t h i s  group 

were pretty c o n s i s t e n t  w i t h  t h e i r  f i v e  day averages, although 

throughout t h e  season some o f  t h e  d a i l y  averages of various 

i n d i v i d u a l s  f l u c t u a t e d .  Tables VII, VIII, end I X  show these 

i n d i v i d u a l  i n c o n s i s t e n c i e s  occuring through t h e  whole s e a s o n .  

Tab ls  XU1 i n d i c a t e s  a law score of 84.4 and n h i g h  score 

of 98.6, with  an Early Season average c f  88.1. The distribution 

range o f  scores have a bunching of e i g h t  o f  the e l e v e n  subjects 

in the 85.0 to 89.9 range. 

Mid-Season. Tha group made a g a i n  o f  +1.7 f r o m  t h e  begin-  - 
ning o f  t h e  season (Tables XI1 and X I I I ) ,  and a comparison w i t h  

Early  Season i n d i v i d u a l  averages r e v e a l  m o s t l y  slight gains and 

a Pew s l i g h t  losses i n  average scores. One subject had a cons id -  

erable i n c r e a s e  of 4 4 . 6  from h i s  p r e v i o u s  average .  
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Table  X V I  a x h i b i t s  s low score o f  81.2 and a h i q h  o f  93.2,  

with a Mid-Season average of 86.4. While the average scores o f  

the subjects were better t han  i n  the Early Season ,  t h e  d i s t r i -  

b u t i o n  of t h e s e  scores were spread o u t ,  w i t h  f i v e  s u b j e c t s  i n  

t h e  81.2 to 84.9 range ,  t h r e e  subjects i n  the 85.0 to 89.9 

range ,  and three i n  t h e  90.0 to 93.2 area. 

End f-Season. 4 comparison of i n d i v i d u a l  a v e r a g e s  with - 0  
those of t h e  Mid-Season show increases or l o s s e s  among the 

i n d i v i d u a l  members t o  be s l i g h t ,  w i t h  none over 5 .0  and o n l y  

two over 4.0.  Three subjects showed s l i g h t  losses. One subject  

revealed a slight loss both in Mid-Season and a t  t h e  End-af- 

Season recordings. The gain from Mid-Season was +1.8 for the 

whole group, almost i d e n t i c a l  w i t h  the +1.7 i n c r e a s e  from Early 

Season t o  Mid-Season. The t o t a l  improvement for  t h e  whole season 

was +3.5 ( T a b l e s  X I 1  and XIII). 

Tsble XVI i n d i c a t e s  t h a t  the low s c o r e  of 81.6 and the 

high scora of 93.6 to be a lmos t  i d e n t i c a l  with  those o f  Mid- 

Season. The End-of-Season average  of 84 .6  is  o n l y  s l i g h t l y  

b e t t e r ,  E igh t  o f  the subjects w%re bunched i n  t h e  81.6 t o  84.9 

range. The overall improvement far  s i x  of t h e  subjects was very  

slight, a l l  being below +4.0. 



CHAPTER U 

SUMMARY fiND CUMCLUSIUNS 

The i n t e n t i o n  of this s t u d y  was t o  campare each qraup 

w i t h  itself in three divisions o f  t h e  f o o t b a l l  season, d e s i g n s -  

t e d  as the E a r l y ,  Mid-Season, and End-of-Season, The o b j e c t i v e  

was to n o t e  i f  there was any i n c r e a s e  i n  Itreadiness'' o f  response. 

to a stimulue u i t h  a fast-hitting d e f e n s i v e  c h a r g e ,  if practice 

on t h e  s l e d  would i n c r e a s e  t h i s  r e s p o n s e ,  and what parts  of th8 

season uould be most fruitful. The Contro l  Group would serve as 

a check t o  see if any increase i n  response was due t o  practice 

on the sled and not t o  t h e  r o u t i n e  activities o f  d a i l y  practice 

drills. Any comparisons between the  groups were i n t e n d e d  to 

i n d i c a t e  progress check-points from one part  of t h e  season t o  

a n o t h e r  for one o f  the groups. 

Uhat part mental or emotional c o n d i t i o n s  p l a y e d  i n  the 

d a i l y  r e c o r d i n g s  and d a i l y  averaqas o f  i n d i v i d u a l  s u b j e c t s  can 

o n l y  be theorized.  I t  was noted, however, t h a t  same individuals 

were sharper and quicker on some days than on others dur ing  the 

recording of trials. Informal  c o n v e r s a t i o n s  with some o f  t h e  

s u b j e c t s  about t h e i r  r e c o r d i n g s  and f l u c t u a t i o n s  i n  s c o r e s  on 

certain d a y s  confirmed t h a t  some subjects felt better on some 

d a y s  than on o t h e r s .  

Summarizing t h e  r e s u l t s  of t h s  Experienced Group f i rs t ,  

t h e i r  E a r l y  Season avsraqe was t h e  b e s t  o f  t h e  t h r e e  groups. 
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Previous t r a i n i n q  in t h e  defensive c h a r g e  and familiarity w i t h  

t h e  use o f  t h e  s l ed  would a c c o u n t  for their b e t t e r  group average, 

a l t h o u g h  abstinence f rom a t h l e t i c  activity d u r i n g  t h e  summer 

months f o r  some of t h e  subjects  rssuhted  i n  v a r i a t i o n s  i n  t h e  

d a i l y  trials and  averages i n  E a r l y  Season  recordings. The va r i -  

ations of i n d i v i d u a l  averages ranged from a low score o f  79.6 

t o  a h i g h  score o f  90.4,  b u t  t h e s e  variations l e v e l e d  o f f  at the  

Mid-Season r e a d i n g s ,  w h i c h  registered a l o w  o f  77.6 and a high 

of 82.6. This tendency of t h e  scores t o  cluster t o g e t h e r  w i t h i n  

8 narrow r a n g e  would i n d i c a t e  t h a t  p r a c t i c e  on t h e  sled during 

t h e  f i rs t  h a l f  of the season r e s u l t e d  i n  s h a r p e n i n g  up the 

responses of those who were i n a c t i v e  during t h e  summer, b r i n g i n g  

them i n  line with those who were a c t i v e .  A t  any r a t e ,  t h e  c o n s i s t -  

ency  of  the s c o r e s  a t  Mid-Season would be a good i n d i c a t i o n  of  

the  s t a t e  of " r e a d i n e s s H  o f  r e s p o n s e  for a l l  t h e s e  s u b j e c t s  a t  

t h i s  part o f  t h e  season. 

Contrary t o  e x p e c t a t i o n s ,  the  most improvement was made 

by t h i s  group i n  t h e  second h a l f  of  t h e  s e a s o n ,  a +6.3 gakn 

compftred to t h e  i-4.4 o f  the first h a l f .  The total improvement 

of +10.7 For  t h e  ssasan is s a t i s f a c t o r y ,  considering t h a t  r e t r a i n -  

i n g  r a t h e r  then l e a r n i n g  was needed f o r  t h i s  group.  

Summarizing t h e  r e s u l t s  o f  t h e  Inexperienced Group da ta ,  

the Early Season readinqs would merely reflect t h i s  group's 

"readinessH of response f o r  t h i s  time, w i t h o u t  any regard f a r  

fo rm,  t e c h n i q u e ,  o r  farce  of t h e  h i t  f r om a de fens ive  charge. 
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After  a h a l f  o f  a season  o f  practice, during which t h e  subjects 

were taught  the  form and technique  o f  n defens ive  charge w h i l e  

the hit was continuously stressed, the Hid-Season readings were 

a good indication of thair progreaa i n  learning t o  charge and 

h i t  w i t h  speed and pouer. I n  f a c t ,  their  averaqe time o f  04.4 

at this point is almost as good as the  €33.6 averaga compiled by 

the Experienced Group a t  t h e  start o f  t h e  season, 

Their improvement of +15.6 far  the  s e a s o n  was almost 

e q u a l l y  d i v i d e d  betwesn the first half, +7.7, and the second 

h a l f  of the season, +7.9. But s i g n i f i c a n t l y ,  the final group 

average of 76.5 was registered with an acceptable form and 

technique o f  a d e f e n s i v e  charge  and a h i t  with force. 

A study o f  the data of the Control Group leads to the  

c o n c l u s i o n  t h a t  t h i s  group was pretty much the same at the end 

o f  the season as it was a t  t h e  b e g i n n f n q ,  as  f a r  a s  thsir ttraad- 

f n e a s u  o f  r e s p a n s e  could b e  measured by the sled m d  timing 

device. Ths +3,5 improvement for the whole s e a s o n  could be due 

to natural development of response during the routine o f  d a i l y  

practice. The natural conclusion is t h a t  pract ice  on the  slad 

d a i l y  does improve t h e  *readinsssn of respanse I n  the speed o f  

a d e f e n s i v e  charqe. 

Daily practice with the sled seems indicated for a l l  

linemen, experienced ar f n e x p e r i e n c a d .  Experienced l inemen would  

increass their "readinessN to respond quickly with a f a s t  charqs 

and h i t ,  while i n e x p e r i e n c e d  boys would learn t h e  form and tsch- 



nique  of a defensive c h a r g s  w h i l e  also impraving the ir  r e s p o n s e .  

To determine the s t a t i s t i c a l  significance o f  t h a  s t u d y ,  

t h e  ~ann-Idhitnay' tsst was a d m i n i s t e r e d ,  u s i n g  t h e  n u l l  hypo- 

thesis of no difference. Each group was compared u i t h  i tself  

thrauqh the three par ts  of the season and then with each other ,  

using the  End-of-Season r e s u l t s .  

With the  Experienced Group, a comparison of the  E a r l y  

Season w i t h  t h e  Mid-Season,  the Mid-Season with the  End-of- 

S e a s o n ,  and the Early Season with the End-of-Season data i n d i c -  

a te s  t h a t  t h e  n u l l  h y p o t h e s i s  o f  no d i f f e r e n c e  is t o  be  rejected 

and t h a t  t h e  r e s u l t s  were significant a t  better t h a n  the .01 p e r  

cent level o f  confidenca. 

The same procedure w i t h  the Inexperienced Group, also 

camparing t h e  da ta  of all parts  o f  the  s e a s o n ,  rejects the n u l l  

hypothssis and i n d i c a t e s  t h a t  the r e s u l t s  ara s i g n i f i c a n t  a t  

better than a .01 par cent level  o f  confidence. 

With the Control Group, a comparison of  data between the 

Early Season and Mid-Season r e s u l t e d  in a s l i g h t l y  better than 

.20 per cent l s v e l  of confidence,  and the Mid-Season and End- 

o f - 5 s a s o n  c o m p a r i s o n  was beyond t h e  .20 per cent  l e v o l .  I n  both 

cases t h e  null hypothesis of no difference would have t o  be 

accepted. The comparison of E a r l y  Ssason with the End-of-Season 

l ~ e r l e  W .  Ta ta  and fitchard C.  C l s l l a n d ,  Nan Parametric - 
and Short Cut S t a t i s t i c s  ( D s n v l l l e ,  I l l i n o i s :  The I n t e r s t a t e  --- 
P r i n t e r s  and P u b l i s h e r s ,  Inc . ,  195'71, p .  137. 
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was s i g n i f i c a n t  a t  the ,a1 per cent level and the n u l l  hypothasis 

is  rejected. 

B o t h  the Experienced and Inexperienced Groups, whan comp- 

ared w i t h  the Control Group data ,  showed better than a .01 per 

cent o f  c o n f i d e n c e  and here again t h e  n u l l  hypothesis o f  no 

difference is rejected. Rut a comparison o f  t h e  End-of-Season 

r e s u l t s  between the Experienced and Inexper ienced Groups shows 

a s i g n i f i c a n c e  l eve l  of .10 p e r  csnt and the null hypothesis o f  

no difference between these groups is accepted, 

Recommendations - for F u r t h e r  Study. I t  would be informative 

to follow up the Inexper i enced  Group n e x t  s e a s o n  and compere 

their End-of-Season data  w i t h  t h a t  compiled by this saasonls 

Experisnced Group. 

Our practices on t h e  sled s t o n q l y  emphasize the  force af 

the h i t  as well as the  speed o f  the charge. A measurement of 

spead response " r e a d i n ~ s s "  t a g e t h e r  w i t h  t h e  development o f  t h e  

force of tha hit i n  i n e x p e r i e n c e d  l inemen through t h e  season 

would be i n t e r ~ s t i n g .  
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APPENDIX 



DIAGRAM OF SLED 

FRONT VIEW -- 
detachable padded boards 

\ - s tar t ing  s i g n a l  light 

extension rod 

SIDE VIEW -- 
padded board 7 

d 

extension rod 



TIMING DEVICE 

Clock  Face. -- 
Marked of f  w i t h  100 e q u i d i s t a n t  r a i s e d  d i m p l e s .  A 
c o l o r e d  d i m p l e  and a number are p l a c e d  a t  i n t e r v a l s  
o f  every  f i v e  markings.  

S t a r t i n q  S i g n a l  L igh t .  

A t  the l e f t  o f  t h e  Timer i n  p h o t o g r a p h .  I t  is mounted 
t o  t h e  m i d d l e  bas8 of  the s l e d .  

P lunger .  

A t  r i g h t  of the  Timer i n  p h o t o g r a p h .  Attached b e h i n d  
t h e  r i g h t  padded board of t h e  sled. When t h e  p r o j e c t i o n  
is pushed I n  it staps the hand o f  the  clack. 

Controls. 

C a l i b r a t o r  -- r e g u l a t e s  t h e  speed of t h e  h a n d . . A t  two 
r e v o l u t i o n s  per second, each marking on t h e  c lock - f ace  
has a value of 1/200 of a second. 

Reset -- used t o  g e t  the hand or pointer back to zero. 

Timer.-- s u i t c h  for simultaneously f l a s h i n g  t h s  l i g h t  
f o r  t h e  s t a r t i n g  s i g n a l  and starting t h e  Timer. 



TABLE 1 

EARLY SEASON DATA - EXPERIENCED GROUP 

Subject  1st day 2nd day 3rd day 4 th  day 5 t h  day Rverage 
# ave. a w e  ave, ave. ave . f o r  5 days 

Group Average - Early Season - - 83,6 

Table 11 ind i ca te s  t h e  average time for three trials 

recorded each day. The f i v e  day average f o r  each subjec t  is 

t h e  average time for f i f t e e n  t r ia l s ,  

T h i s  Early Season data  will be compared w i t h  Mid-Season 

and End-of-Season recordings o f  this Experienced Group. 



TABLE I1 

MID-SEASON DATA - EXPERIEfdCED GROUP 

S u b j e c t  1st day 2nd Cay 3rd day 4 t h  day 5 th  day Average 
# ave, ava ave, ave , ave. f o r  5 days 

Croup Average - Mid-Season - 79,2 - 
- - - -- -- - - . - - - - 

Table  I1 indicates the average time f o r  three  trials 

recorded each day. The f i v e  day average f o r  each s u b j e c t  fe 

t h e  average time of f i f t een  trials. 

This Mid-Season data  w i l l  be compared w i t h  Early Seasan 

and End-of-Season recordfngs o f  t h i s  Experienced Group. 



TABLE 111 

END-OF-SEASON DATA - EXPEHXENCED GROUP 

S u b j e c t  1st day 2nd day 3rd day 4th  day 5 th  day Average 
# ave, ave . ave,  ave . ave, for 5 days 

Group Average a t  End-of-Season - 72.9 - 

Tab le  I11 indicates  t h e  average t i m e  f o r  t h r e e  t r i a l s  

recorded each day. The f i v e  day average f o r  each s u b j e c t  is 

t h e  average time for f i f t e e n  tr ia ls ,  

This End-of-Season data will be compared with Early 

Season and Mid-Season  recording^ o f  t h i s  Experienced Eraup. 



EARLY SEASON DATA - INEXPERIENCED GROUP 

- - - - - - - 

Subjec t  1st day 2nd day 3rd day 4 t h  day 5 t h  day Average- 
# ave, ave, ave . ave. ave . f o r  5 days 

§Zi 
Group Average - Early Season - 92.1 - 

Table IV i n d i c a t e s  the average time f o r  three t r i a l s  

recorded each day. The f i v e  day average f o r  each subject is 

the average time o f  fifteen trials, 

T h i s  Ear ly  Season data w i l l  be compared with Mid-Season 

and End-of-Season recordings of this I n e x p e r i e n c e d  Group. 



MID-SEASON DATA - IPdEXPERZEMCED GROUP 

Subject  1st day 2nd day 3rd day 4 t h  day 5 t h  day Average 
## ave. ave, ave, aver ave. f o r  5 days 

Group Average - Mid-Seesan - 84.4 - 
- - -- --- 

Table V ind ica te s  the average t i m e  f o r  three trials 

recorded each day. The f i v e  day averaqe for each s u b j e c t  is 

t h e  averaqe time of f i f t e e n  t r ia l s ,  

This Wid-Season data w i l l  be compared wi th  E a r l y  

Season and End-of-Season recordings of  t h i a  Inexper ienced Group. 



TABLE VI 

END-OF-SEASON DATA - INEXPERIENCED GROUP 

- 

Subject  1st day 2nd day 3rd day 4 th  day 5 t h  day Average 
# ave. ave. ave. ave. 8ve . for 5 daya 

Group Average - End-of-Season - 76.5 - 
Table  V I  i n d i c a t e s  the  average time for three t r i a l s  

recorded each day. The f i v e  day average for each subject  is 

t h e  average time of f i f t e e n  t r ia l s ,  

This End-of-Season data will be compared w i t h  Early 

Season and Mid-Season recordings o f  t h i s  Inexpsrienced Group. 



TAELE VII 

EARLY SEASON DATA - CONTROL GROUP 

Sub jec t  1st day 2nd day 3rd  day 4 t h  day 5th day Average 
# ave. ave. ave. ave. ave. for 5 days 

Group Average - Early Season - - 08.1 

Table VII ind ica te s  the average time Par three t r i a l s  

r e c o r d e d  each day .  The f i v e  day average for each subject is 

the average t ime of f i f t een  trials. 

T h i s  Early Season data will be campared with Mid-Season 

and End-of-Season recordings of this Control Group. 



TABLE VIII 

MID-SEASON DATA - CONTROL GROUP 

- 

Subjec t  1st day 2nd day 3rd day 4th day 5 th  day Average 
# ave ave. ave. ave .  ave . f o r  5 days  

Group Average - Hid-Season - - 86.4 

Table VIII indicates the average time f o r  three trials 

recorded each day.  The f i v e  day average f o r  each subject is 

t h e  average time f o r  fifteen t r i a l s ,  

Th i s  Mid-Season data  will be compared with Early Season 

and End-of-Season recordings o f  this Control Graup. 



TABLE IX 

END-OF-SEASON DATA - CONTROL GROUP 

Subject  1st day 2nd day 3rd day 4 t h  day 5 t h  day Average 
# ave, ave. ave, w e .  ave for 5 days 

Group Average - End-of-Season - 84.6 - 
Table IX ind i ca te s  t h e  average time far three trials 

recorded each day. The f i v e  day averaqe for each subject is 

the  average time o f  fifteen trials,  

This  End-of-Season data w i l l  be  compared w i t h  Early 

Season and Mid-Season recordings of t h i s  Control Group. 



TABLE X 

COMFARISON UF DATA - EXPERIENCED GROUP 

--  

Subject Early Compare Mid- Compare End-of - Compare 
# Season Early Season Mid- Season Early 

Average Season Average Season Average Season 
and and and 
Mid- End-of - End-of - 
Season Searson Season 

- 7z - - - - 83*6 79,2 +6.3 7Ze9 +10,7 

Graup difference between Early and Mid-Seasons - +4.4 

Group difference between Mid and End-of-Season - + 6 , 3  

Group d i f f e r e n c e  between Early and End-of-Season - +10.7 



TABLE X I  

GUMPARISON OF DATA - INEXPERIENCED GROUP 

S u b j e c t  E a r l y  Compare Mid- Compars End-of- Compare 
# Season Early Season Mid- Season Early 

Average Season Averaqe Season Average Season 
and and and 
Mid- End-of - End-of - 
Season Season Seaaon 

Group difPerence between Early and Mid-Season - +7.7 
Group difference between Mid and End-of-Season - 4-7.9 
Group difference between Early and End-of-Season - +15.6 



TABLE XI1 

COMPARISON OF DATA - CONTROL GROUP 

Subject Ear ly  Compare Mid- Compare End-of- Compare 
?Y Season Early Season Mid- Season Early 

Average Season Average Season Average Season 
and and and 
Mid- End-of - End-of - 
Season Season Season 

Group dif ference between Early and Mid-Season - +1,7 
Group difference between Mid and End-of-Season - +lee 
Group difference between Early and End-of-Season - +3.5 



TABLE X I 1 1  

SUMMARY Qf DATA - ALL GROUPS 

Experienced Group 

Early Season Average 83.6 

Mid-Season Average 79.2 

End-of-Season Average 7 2 3  

Di f ference between E a r l y  and Mid-Season +4.4 

Difference between Mid and End-of-Seasan +6,3 

D i f f e r e n c e  between Early and End-of-Seasan +10.7 

Inexperienced Group 

Early Season  Average 

Mid-Season Average 

End-of-Season Average 

D i f f e r e n c e  between Early and Mid-Season 

Difference between Mid and End-of-Season 

D i f f e r e n c e  between Early and End-of-Season 

Control Group 

Early Season Average 08.1 

Mid-Season Average 06.4 

End-of-Seasan Uverage 84.6 

D i f f e r e n c e  between Ear ly  and Mid-Season +1.7 

D i f f e r e n c e  between Mid and End-of -Season 4 . 8  

D i f f e r e n c e  between Early and End-of-Season 1 . 3 3  



TABLE X I V  

DISTRIBUTION RANGE OF GROUP DATA 

EXPERIENCED GROUP 

Early Season (18 subjects) 

D i s t r i b u t i o n  Range o f  Scores 

Low Score 79,6 
H i g h  Score 9U,4 
Early Season Average 8 3 , 6  

Mid-Season (18 subjects) - 
Distribution Range o f  Scores 

Low Score 
High Score 
Mid-Season Average 

End-of-Season (18 subjects) -- 
Distribution Range o f  Scores 

Low Score 63.4 
High Score 78,8 
End-of-Season Average 72.9 



TABLE XU 

DISTRIBUTION RANGE OF GROUP 9ATA 

INEXPERIENCED GROUP 

Early Season (14 subjects)  

D i s t r i b u t i o n  Range of Scares 

taw Score 86.0 
High Score 98.6 
Early Season Average 92.1 

Mid-Season ( 1 4  subjects)  - 
D i s t r i b u t i a n  Range of Scores 

Low Score 
High Score 
Mid-Season Average 

End-of-Season (14 subjects) -- 
Distribution Range of Scares 

Low Score 70,0 
High Score 85.6 
End-of-Season Average 76.5 




