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CHAPT3A I

im m m m tio m  k m  tffsmsmwe o f  v m m m

O rigin  and S lg n lfie a iie *  o f  the Problem 

Anyone who has attem pted to  measure the l e v e l  o f  performance o f  an  

in d iv id u a l ©a a  motor or v erb a l task  i s  aware th a t  he •performs at a 

d if fe r e n t  l e v e l  o f  s k i l l  sa sh  tim e am o b serv a tio n  I s  made* M s le v e l  o f  

performance w i l l  vary to  a g r e a te r  ex ten t the f in e r  the m alt o f  m easure- 

meat taken* end on ly  the c o a r s e s t  m easures w i l l  b# th e  earns on two d if f e r *  

e a t  occasion s*  th orn  who have had. any exp erien ce  d es ig n in g  la e te  receg n iv s  

t h i s  v a r ia b i l i t y  a t l e a s t  im p l ic i t ly  and p r e fe r  to  u se  Tsee.frurre ih ^ t v l l l  

p i? «  reasonably c o n s is te n t  r e s u lt s  on a second o cca s io n  under s im ila r  

c irm sa sta n ces . fo  o b ta in  m s u f f i c ie n t ly  h igh  c o e f f ic ie n t  o f  r e l ia b i l i t y *  

measure* must be gross*  the average o f  a  number o f  ob servation s*  or  based  

on a la x y e  sample o f  behavior*

Although the e x is te n c e  o f  v a r ia b i l i t y  o f  performance i s  recogn ised  

by most in d iv id u a ls*  i t s  importance may not be remit sod . In M s d isc u s s  lem 

o f  b eh av iora l o s c i l la t io n *  l u l l  (lb-* O h .l?) f i r s t  dem onstrates the e x i s t -  

ernes o f  v a r ia b i l i t y  or o s c i l l a t io n  o f  resp on ses and then r o e s  on to  p o in t  

out i t s  M u n ificen ce*  S« s ta te s*

I t  must be co n fessed  that b eh av iora l o s c i l l a t io n  does 
impose a grave handicap on a l l  the s o c ia l  sc ien ces*  g e n e r a lly  
speaking* I t  p reclu d es the p o s s ib i l i t y  o f  d ed u ctiv e ly  pre
d ic t in g  th e  ex a ct momentary behavior o f  s in g le  organisms 
( 14* p * 3 l6 ) •

Be p o in ts  out th a t by as an* o f  s t a t i s t i c a l  d e v ice s  we earn compensate to  a 

la rg e  ex ten t fo r  t h is  handicap* but he concludes*
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£1 n e lly *  i t  sasy be s».id th a t th e p r in c ip le  o f  b eh aviora l 
o s c i l l a t io n  i s  to  a la rr#  ex ten t re sp o n sib le  fo r  th© r e la t iv e 
ly  'backward co n A itio a  o f  the s o c ia l ,  a© compered w ith  the  
p h y sica l*  s c ie n c e s  Cl^» p . 317) .

S ince t h is  v a r ia b i l i t y  i s  always p resen t and i s  o f  th e  ljaport^nc©

In d icated  th e q u estio n  a r is e *  a s to  vhat ex ten t i t  can he used is. pre—

d ic t io n .  I« v a r ia b i l i t y  r e la te d  to  the l e v e l  o f  'nerforaanee? Are so^e

in d iv id u a l*  c h a r a c te r !v t ie a l ly  h ig h ly  v a r ia b le  w h ile  other© sfeov l i t t l e

v a r ia b i l i ty ?  Current t e s t s  o f  v erb a l and motor s k i l l s  i p s  d e s ifm d  to

e lim in a te  or redue© th e  In flu en ce  o f  v a r ia b i l i t y ,  hut few experimenter©

have made an attem pt to  Measure i t  end ev a lu a te  I t s  u se fu ln e ss  in  do-

sc r ib in g  or p r e d ic t in g  b eh av ior , bhere sc o r es  he.sod on the average o f

se v e r a l m easures a rs  u sed , the v a r ia b i l i t y  o f  th e score* about the mr-s»ji

i s  u s u a lly  d isregarded  as a part o f  the d e se r lp t le n  o f  the behavior

observed , I f  v a r ia b i l i t y  earn be shown to  be a u s e fu l  weneurs In a d d it io n

to  the e o e v e n t le a a l no©sure* o f  perfornaiiee » the p resen t test®  o f  p er -

fofnene*  e s s  he o f g r e a te r  v a lu e ,

Ia  th e  f i e ld s  o f  ed u ca tio n a l a ea eo ren ea t» gu id an ce, and s e le c t io n

Aid p la e sa e a t  th ere i s  a never ending search  fo r  new ©ad b e t to r  t e s t s

mud methods o f  t e s t in g ,  or  fo r  improvements o f  the p resen t t e s t s .  A ll

th ese  t e s t s  a re based on measure* o f  TMnrfomance o f  one so r t or an other,

hat © xtreee ly  few u t i l i s e  & eeaeure o f  the v a r ia b i l i t y  * f  th a t perfora*-

ajwmi.  I f  v a r ia b i l i t y  can be s a t i s f a c t o r i ly  measured and I s  p r a c t ic a l

fo r  u se  a s  a p r e d ic to r , then the p resen t t e s t *  ©ad. testin g : methods cam

be improved to  the e x ten t o f  the u se fu ln e s s  o f  the measure o f  v a r ia b i l i t y .

th e  economic im p lica tio n *  o f  each m f in d in g  ©re th ose  o f  any larproved

method o f  p l d l o g  in d iv id u a l*  in to  the proper v o c a tio n a l f i e l d s ,  o f

s e le c t in g  th ese  th a t v i l l  be th e  » o s t  l i k e l y  to  su cceed , and o f  e v a lu -

a t  la g  tr a in !  ag p ro g ress .
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Our maxnsfacturiaf- Industrie®  have been nvrru o f  th e  e x is te n c e  o f  

v a r ia b i l i t y  la  completed products and on ly  r e c e n tly  te iw  s t a t i s t i c a l  

teehnicue® bees. need to  measure the v a r ia b i l i t y  p resen t*  th e f i e ld  o f  

q u a lity  c o n tr o l i«  concerned w i l t  the M^smriNMAt o f  t h is  T firtuM liljr*  

and the determ in ation  by erif-rcling* technique® asr to  w hether I t  i® exceed

in g  the a llo w a b le  lim it® * ^hea v a r ia b i l i t y  i® g r e a te r  than th e  allow n*  

h ie  U n it e *  th e  source —  usaehine or In d iv id u a l —  w e t  he lo c a te d  and 

correction®  made* th e  measurement o f  In d iv id u a l v a r ia b i l i t y  1« s im ila r  

to  the in d u s tr ia l  q u a lity  c o n tr o l s itu a t io n  in  method® and a p p lica tio n *  

An in d iv idu al. whose output v a r le *  con sid erab ly  l a  q u a lity  would he un

d e s ir a b le  in  a s itu a t io n  where production  tolerance®  are em ail* I f  th a t  

in d iv id u a l can he e lim in a ted  p r io r  to  tr a in !a y  or reasstyn ed  i f  a lread y  

employed* one source o f  v a r ia b i l i t y  in  th e m aaufacturiny p rocess w i l l  he 

reduced* In d u s tr ia l q u a lity  c o n tr o l fens proved to  he o f value in  mam** 

faetu rin g*  Women q u a lity  co n tro l could h<? o f va lu e in  any s itu a t io n  

where s k i l l e d  performance i«  required* Such co n e!d era tio n s rep reeeat  

a s  im portant a sp ect o f  the te c h n ic a l f i e ld  c a lle d  Human Itagrlaeering*

One s it u a t io n  where h ig h ly  s k i l le d  performance i s  required ic  in  

p i i o t t n f  on a irp lan e*  A p i l o t  1® expected  to  e x h ib it  a b lyh  le v e l  o f  

p r o f ic ie n c y  a t a l l  tim es* fo r  m d e v ia tio n  frost th ie  l e v e l  cou ld  r e s u lt  

la  trey ed y . I f  an in d iv id u a l may he ch a ra c ter ired  a® h ig h ly  varia b le*  

i t  would be u n d esirab le  to  ho^in training: him a® an a v ia to r , fo r  ho 

would bit a c o n tin u a l hasrrd to  h i mac I f , h i*  is© feme t o r ,  one the e e u lp -  

i t i i l .  I f  an in d iv id u a l in  tr a in in g  demonstrate® in c o n s is te n c y  in  tho  

l e v e l  o f  hi® porfom anco* ho may sev e r  reach  tho n ecessa ry  p r o f ic ie n c y  

or he w i l l  toko lon ger to  tra in *  & stn eu ro  o f  v a r ia b i l i ty *  th en , would 

ho im portant in  t r t l m i i a g  t  r a in ie r  **rorree® and cou ld  p o s s ib ly  he used



a* a  p red ictor  o f f in a l  p r o f id e s c y  or  d e s ir a b i l i t y  fo r  fa r th e r  tra in in g *  

fo  carry the I l lu s t r a t io n  to  a th ir d  le v e l*  i t  n lrh t he p o s s ib le  to  mm 

a nearer* o f  th e  v a r ia b i l i t y  a to ile t  e x h ib it*  a* an in d ic a t io n  o f  h ie

p ro fic ie n c y *  fo r  even though a  -pilot may he able to meet the re«m iresents

o f  the urescn  t  f i i f h t  exnsrl net lone he w il l  e x h ib it  m c e r ta in  amount o f  

m r i i H U t y .  I f  th i*  can be measured and I f  there are s ig n if ic a n t  in 

d iv idual d iffe r e n c e * ' I t  nay he- e» lap© riant factor in  p red ictin g  h is

d e s ir a b i l i t y  a t an o p era tio n a l a v le to r ;  and say he r e la te d  to h it  l i f e c l i -  

hood o f  b eing in volved  in  a c c id e n ts . The r e la t io n s h ip  o f  v a r ia b i l i t y  o f  

performance to  f l i g h t  rro.flcit.ncy i*  unknown* hut I f  the v a r ia b i l i t y  can 

he measured and, b etter*  pred icted , its? s ig n if ic a n c e  w il l  he lim ited  only  

*or i t *  isp o r ta a a e  in  determ ining f l ig h t  p r o f ic ie n c y .

I t  I* beyond the seep* o f th is  study to  determine the inportonee o f  

v a r ia b il ity  In a f l ig h t  s itu a t io n , The aim is*  however* to in v e stig a te  

the fc&sic problem of whether v a r ia b il i ty  can be measured and used to  

describe in d iv id u a ls  In a r e la t iv e ly  s ta p le  s itu a t io n . I f  measures o f  

v a r ia b il i ty  o f  performance ere not u se fu l in  describ ing1 or p red ictin g  

behavior* then the pa®t disregard o f them fc*« been J u s t if ie d , It may 

v e i l  he that they ar® so t  usefu l*  hut on the b a s is  o f evidence a v a ila b le  

p rio r  to  th is  in v e s t ig a t io n  no such conclu sion  cm  he reached.

H isto r ica l Background 

In psychology* in te r e s t  in  the v a r ia b il i ty  o f behavior he* a r isen  

fre e  two general Tnm e a r l ie s t  in te r e s t  emmm about through

attempt* to «H**».*«re the sensory thresholds* for i t  *?••« found that on 

Individual*® a b i l i t y  to  nereelv# very fa in t  stim u li varied  froa  memcmt 

to  moment. ffei* wee referred  to  as the rhenomenou o f o e o llla t io a *  Xu
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psychophar#le a !  measurement# tM * ©s e l l l a t i o n  i#  * * r# et*4 and there p?« 

v e i l  developed techn iques to  take i t  in to  account* 4 ft .pwrren©#*- o f  % he 

seriousr,©## ©f b eh av iora l © sc I lla t io n s  i s  a d d itio n  to  sc n so iy  # s e l l la ~  

t lo a s  cojb© about through attem pta to  mate# su c c e ss iv e  »©*eur«»eRt* o f  

in te l l ig e n c e *  fo r  t t  was found th&t thee© measures vere  never e x a c t ly  

the earn©. fb© problem then* i s  or.® o f  © rijrinal measurement and on# o f  

r e l i a b i l i t y  o f  measurement# ta k es  fm e e e ss lv e iy .

lender the liea&iar o f  *0 #©lllp.tt© ns i s  >jfficleucy®  Seearmui 

{ 2 5 , Ok. 1 9 ) &i#eu##ot! the above o r ig in #  o f  the problem* cad eumenrtse# 

the e a r ly  attem pt# to  I s o la t e  the source* o f  v a r ia b i l i t y  a ss  to  meantsre 

e m u la t i o n  o f  eeasc-tlo® o r  behavior* th e  q u estio n s he r* l# ee  are 

a p p lica b le  tod ay , fo r  th ere  were as s a t is fa c t o r y  answers then* ana ther©  

ore non© now* -fteferiin#?' to  the phenomenon o f  o s c i l la t io n *  two o f th© 

q u estio n s he *#k# mre*

How* I f  a t  e l l ,  does t h is  phenomenon vexy o u a n b lta tlv n ly  
or q u a l i ta t iv e ly  from omm person to  another* . . . .  d©«© 
the o s c i l l a t io n  c o n s t itu te  e  ireasm l fa c to r  In op era tio n s o f  
cvepy kind* so  th a t he who i s  most l i s h l e  to  i t  in  on© w i l l  
toad to  be m  in  a l l  o th ers (25* p . 323)?

He s ta te r  th a t the r m lla b l©  in form ation  i s  ueaggr, but from  the r e s u lt#

obtained cm © bobbery o f  e ig h t  simple, wptsor and p e n c il  t e s t s  he atteflm te

to  answer thee© qu estion s*  and co?»e* to  the gen era l co n c lu s io n  the.t

o s c i l la t io n  1# a u n iversa l fa cto r  that does vary from in d iv id u al to

in d iv id u a l*  He co n s id ers  the s ig n if ic a n c e  o f  t h is  f s c to r  to  he o f

"unknown magnitude* and p o in ts  outs

f© make fu rth er  s c i e n t i f i c  sd v sa ee , tk# f i r s t  p rorressiw e  
stop  must be to  p e r fe c t  the technique o f  memcuring* As ©t 
p resen t c o n stitu ted *  the t e s t s  e a m o t b# ancle r e l ia b le  crccn t  
* t  th e yrie© o f  e* e« se iv #  tim e (25» p . 32®)*

When the teek&ique o f  aieasuroment has been p erfected*  Spearman p o in ts  out

th a t there.- can fo llo w  a® I n v e s t ig a t io n  o f  the v a r ia t io n  o f  o s c i l l a t io n
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under d if f e r e n t  co n d itio n s  fo r  the s« m  In d iv id u a l and o f  the r e la t io n s h ip  

o f  o s c i l l a t io n  to  o th er  factor**  He fir e®  an e’xmwn 1# thml ! e  iarsaedimbely 

a p p lic a b le  to  tho p resen t urohXen in. which bo shew* a sim ple eta#  wave 

w ith  the x»eak« o f  the curve la b e le d  *e* and the tro u fh « v *b*# The cure© 

i s  to  *rep resen t the cou rse  o f  the c o g n it iv e  e f f ic ie n c y  o f  aay in d iv id u a l  

whose o s c i l la t io n *  nr# o f  rW ftt e n p iltu d e ” • Spearman. then s ta t e s  w ith  

referen ce  to  th e in d iv id u a l represented  by the curve*

Suppose* f ir s t #  th a t he d ero tes  h im se lf  to  inventln&  
aeroplanes# In th a t case* h is  su c ce ss  w i l l  depend on h i*  
h ig h e st  p o in ts#  a# a# mi m  fo r  M * depths# b* b# t ,  no
f-reat ham  w i l l  he don® i f  here he he reduced to  the p oin t 
o f  p a r a ly s is*  But suppose# in stead #  th a t h is  m e e t  io n  i s  
to  f l y  a srop len ss#  and th a t Ju st when sou© sudden p e r i l  
a r is e s  he hapnens to  be down a t one o f  the I 1* ( 25,  P*328)1

Although w r it te n  in  1927* the above I l lu s t r a t io n  p resen ts  s u it e  con

c i s e ly  th e  p r a c t ic a l  ta6)qgi*naa& fo r  the p resen t experim ent#

Many s tu d ie s  o f  ■ v a r ia b ility *  have been reported i s  the  

p sy c h o lo g ic a l i&nd ed u ca tio n a l l ite r a tu r e #  bat a lu o st  w ithout ex cep tio n  

th e se  s tu d ie s  d ea l w ith  v a r ia b i l i t y  between in d iv id u a ls#  The e f f e c t  o f  

p r a c t ic e  on. v a r ia b i l i t y  has rece iv ed  wtmh a tten tio n #  and a lih m irh  most 

o f  the em phasis i s  p la ced  on I n te r - ln d iv id n a l v a r ia b i l i ty #  the Intn e*  

in d iv id u a l v a r ia b i l i t y  cou ld  not be ignored# I t  1© a coam n assusrption  

th a t in  l@mr»iB£ a wot or s k i l l*  improved performance r e s u lt s  from the  

red u ction  or e lim in a tio n  o f  u s e le s s  or inadequate aevestesits and perform

ance b eccees  more ro u tin e  and uni form# I t  would p.wrwr to  fo llo w  then* 

th at performance would become l e s s  v a r ia b le  a s  ls&rnln/? occurred# T his  

has not been supported by th e  ev idence however# fo r  ms Woodworth ( 28 $»• 

173) p o in ts  out# whether v a r ia b i l i t y  in crea ses  or  d ecrea ses  w ith  p r a c t ic e  

depends on th e  type o f  measure taken and the ta sk  u sed . He c i t e s  data  

frots finger ( 21)  and .Batson ( 3 ) to  show th at fo r  m g iv e s  task# the
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ttftAfl&rette&t o f  tim e per u n it  ©f output v i l l  show a decrease in

v a r ia b i l i t y  w ith  p ra ctice*  whereas the measurement o f  output Per u n it  o f  

tim e w i l l  show an in crea se  in  v a r ia b i l i t y .  R e la tiv e  v a r ia b i l i t y  (J £ ? -2 -)  

shows a d ecrease  in  both in s ta n c e s . The r e s u lt s  s is©  depend on the task*  

fo r  In & hall-*to s s in g  experim ent measuring output per u n it  o f  time* the  

a b so lu te  and a ls o  the r e la t iv e  v a r ia b i l i t y  in crea se  w ith  p r a c t ic e .  In

maze running measured by the xm&ber o f  erro rs  p er t r ia l*  v a r ia b i l i t y  i s

reduced to  zero a s  error® are com pletely  e lim in a ted . Woodworth p o in ts  

out th a t v a r ia t io n  s t i l l  e x is t s *  but the measure used does not re v ea l i t .

There has been such experim entation  to  determ ine the e f f e c t  o f  

p r a c tic e  on in to  ̂ in d iv id u a l  v a r ia b il i ty *  but the resu lt®  are in  d is 

agreem ent. K incaid ( 18)* R eterson and Barlow (2 l)*  and Reed (2 3) 

summarise the re lev a n t l i t e r a t u r e .  A n astasl ( 2)* however* p o in ts  out 

the reasons fo r  the con troversy  and shows how i t  may be r e c o n c ile d . She 

s ta te s*

Much o f  the con troversy  and con fu sion  seem® to  have
a r is e n  from the attem pt to  go beyond the c o n c re te ly  
e s ta b lis h e d  fa c t s  and d isc u ss  a so r t o f  disembodied ab
s tr a c t  *v a r ia b i l i ty *  which i s  expected  to  be independent 
o f  the P a r tic u la r  s it u a t io n  in  which i t  he® been measured
( 2 j  p . 1 5 1 )•

The dependence o f  v a r ia b i l i t y  on the s itu a t io n  in  which i t  i s  measured 

i s  shown by the fo llo w in g  o u t lin e  o f  her d iscu ssion *

A. Type o f  p r a c t ic e
1 . Amount l im it :  v a r ia b i l i t y  w i l l  d ecrease w ith  

p r a c t ic e .  The l e s s  s k i l le d  in d iv id u a l 1® 
g iv en  an advantage in  th a t he can spend more 
tim e in  p r a c t ic e .

2 . f in e  l im it :  v a r ia b i l i t y  w i l l  in crea se  w ith  
p r a c t ic e .  The lee© s k i l l e d  In d iv id u a l I s
at a disadvantage sine© he accom pli she® lo s s  
l a  the time ad lowed.
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3 .  fTP® o f  8 0OF©
1 . Output per u n it  o f  tim et v a r ia b i l i t y  w i l l

I & C  ] " « * • * »

2 . T ise  rmr xmi% o f  outputs v a r ia b i l i t y  w i l l  
d ecrea se .

C. o f  data
1 , A bsolute T isrlftbiU tjri v a r ia b i l i t y  tend* to  

in c r e a s e .
2 . B e k S iv t  V a r ia b il i ty !  v a r ia b i l i t y  d ecrea se* •

I t  w i l l  mot be the primary aim o f  i t e  p resent ©icporiaoat to

in v e s t ig a te  the e f f e c t  o f  pra©tie#, on b etw een -in d iv id u a l v a r ia b i l i ty *

although  i t  w i l l  y ie ld  inform ation in  that mr*-*d. ¥he In terest w i l l  

bo in  tho v a r ia b i l i t y  exh ib ited  w ithin  the in d iv id u a l. fo  *v©t& tho 

error poin ted  out by Anaeta« l » the %mrm v a r ia b il i ty  w i l l  mot bo used  

independently o f  tho s itu a tio n *  la  which I t  w i l l  bo measured, but only  

in  r e la t io n  to  them. the attempt to  ch aracter ise  in d iv id u a ls  along a  

diMttnelon o f  v a r ia b il i ty  w i l l  bo In a r e la t iv e  rather than in  m  ab so lu te  

manner. V a r ia b ility  on one task  ia®y show e n t ir e ly  d iffe r e n t character*

I s t i e s  from, v a r ia b i l i t y  on another m  n fu n c tio n  o f  th e  ta sk  or the  

method o f  m asu reaeat#  but t h is  w i l l  not In v a lid a te  eosnmrison* o f  an 

In d iv id u a lks r e la t iv e  p o s it io n  from ta sk  to  ta sk .

fh ere  have been recen t s tu d ie s  o f  in tm - in d lv id m !  v a r ia b i l i ty *  but 

most o f  the©# s tu d ie s  have been o f  d if fe r e n c e s  between t r a i t s  or a b i l i t i e s  

ra th er  than o f  d iscr e p a n c ie s  between -responses from t r i a l  to  t r i a l  on th e  

sane ta sk . P reston  ( 22) was concerned w ith  the r e la t io n  o f  t r a i t  v a r i

a b i l i t y  to  and p r a c t ic e  w h ile  ¥11 ton  (26) I n v e s t ig a te d  thm r e la t io n  

betw een IQ, and t r a i t  d ifference-® . 8r*y (6  *7 ) need v a r ia b i l i t y  o f  

sc o r es  on the sub-tests o f  m v erb a l t e s t  and In v e stig a ted  I t s  r e la t io n s h ip  

to  in t e l l l r s n c e  and e m o tio n a lity . $h# concluded th a t th ere were ia d lv id -  

m l  d iffe r e n c e *  In t h is  type o f  v a r ia b i l i t y  but th ere  were no e o n s !s to u t  

r e la t io n s h ip s  to  the fa c to r *  she I n v e s t ig a te d .
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fh r ee  s tu d ie s  w w  found th at reported  experim entation  la v o lv la c  

th e  neasursm eat o f  v a r ia b i l i t y  w ith in  in d iv id u a ls  and w ith in  th e  «fese 

t r a i l  or task* fh# f i r s t  o f  the p er tin en t t ta d lM  was reported  in  192$

'by B o llla g w o rth  i l l ) .  In h is  experim ent he took measures o f  s i r  In d iv id 

u a ls  fo r  a t o t a l  o f  &2 t r i a l s  o f  u sr fo  m an es on thro® motor tasks* tvo  

v erb a l task®* and p u ls*  ra ts*  f v m  th s  data obtained two measure# o f  

v a r ia b i l i t y  war© eosrputed. *ha on® nst» enure he ohos® to  c a l l  the * # t a b i l -  

i t y  Index9 * and was based, on the c o r r e la t io n  o f  sco res  fo r  th e  f i r s t  and 

l a s t  h a lf-h o u r  o f  m&h experim ental marled fo r  ssch  individw -1* f h ls  

c o r r e la t io n  v.<%# computed fo r  each ta sk  and the aed lan  fo r  f iv e  ta sk s  

(ex c lu d in g  puls® ra te) was termed the * s t a b i l i t y  in d ex1* fo r  that i M l v t i -  

m l*  An a d d it io n a l sser.vars was based on the m-mn d e v ia tio n  o f  »*.ch t r i a l  

fraai the In d iv id u a l9® median score* d iv id ed  by the medlen sc o r e • f h i s  

was c a l le d  th e  *£o#fflG iem t o f  ?*v ia b il i ty * *

Solllngw orth  found tfert the two Pleasures o f v a r ia b il i ty  o f  

perfornanes were c lo s e ly  related* althot^b inversely* fi# found that 

high s t a b i l i t y  in d ic es  and low v a r ia b il i ty  c o e f f ic ie n t s  were " p o s it iv e ly  

associa ted *  w ith superior a v e r t s  rerfornajics and cap acity  for  ra in  

through rep etitio n *  He found too that the le s s  var iab le  in d iv id u a ls  

were sore r e s is ta n t  to the effect®  o f alcohol* Ho concludes*

fh e se  in te r e s t in g  In d ic a tio n s  suggest the d e s ir a b i l i t y  
o f  a more- e la b o ra te  In v e s t ig a t io n  oi such r e la 1 1 sashlm ** on 
a  la r g e r  array and range o f  in d iv id u a ls  ( i i* p * 2 0 8 ) *

A second study by Woodrow ( 27) in  19P2 i s  c lo s e ly  re la ted *  ^  a ls o

in v e s tIg a te d  th# v a r ia b i l i t y  w ith in  mm In d iv id u a l w ith in  on# task* He

s t a t e s  M s  aim and p o in ts  out th# p o s s ib le  s ig n if ic a n c e  o f  the r e s u lt#

a s  fo llo w s f

I t  I s  such v a r ia t io n  from s i t t in g  to  s it t in g *  or from 
day to  day* here designs,te d  by the tern  1 q u otid ian  v a r i
a t io n 1 th a t i s  to  be considered* A method o f m easuring
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th le  ch a ra cter istic*  y ie ld in g  what mr>j be termed an index 
or r a tio  o f  quotidian v a r ia tio n  w i l l  t e  described* and 
i l lu s t r a t iv e  rmmxI t s  obtained by it® u«e w i l l  "fee presented*
I t  i s  b e lie v e d  that t h i s  Index eny be o f  s ig n if ic a n c e  In  
t!i® d e sc r ip t io n  o f  Individual®  -  p o s s ib ly  even in. e l i n i e a l  
p sychology -  f is c *  ® d § r  the mmm t e s t  co n d itio n *  in d iv id u a l*  
d i f f e r  g iv m tly  la. the derre® o f  I n s t a b i l i t y  o f  behavior f r m  
dmy to  day* I t  i s  probable th a t m so r e  Important no® fo r  
t h is  Index l i e s  1b the f* e t  th a t a reco g n itio n  o f  the con
d it io n #  revea led  tgr St should be conducive o f  g r e a te r  e f f o r t s  
la  p#y c h o i oglc#,X experim entation to co n tro l th e  la t e  r e a l con
d it io n  o f  the imfeject# whether hy so re  sdeeuate In s tr u c tio n  
o r otherw ise* end should  lea d  to  mm a c tu a l determ ination  o f  
w hether th e  co n d itio n  o f  the su b jec t hm® bee a c o n tr o lle d  to  
th e n o la t  where s ig n i f ic a n t  d ifferen ce®  do not occur under 
supposedly co n sta n t co n d itio n s*  E ffort®  aloe#* the*# l in e s  
should r e s u lt  in  Improving the v e r i f i a b i l i t y  o f  tho con
c lu s io n #  drawn fr e e  a p sy c h o lo g ica l experiment* a v e r i f ia 
b i l i t y  which has been n o tic e a b ly  uncertain  in  many in stan ces  
in  tli® p a st <27, p . 2U6).

The index o f  q u o tid ia n  v a r ia t io n  th a t Woodrow u se s  i s  the r a t io  o f  

th e mxmr lm e a ta lly  ob ta in ed  standard d e v ia tio n  o f  th® d a ily  e w jr g e  

scores*  to  the avers#*® standard d ev ia tio n  o f  each day1* eeorest d iv id ed  

by tho im r ©  root o f the number o f  score# taken each day* S® show®# 

th a t under co n sta n t e x te r n a l condition#* i f  the su c c e ss iv e  meneuremeate 

are a l l  o f  the #**#e u n iv erse  or ca tegory  th a t r a t io  w i l l  not d i f f e r  

s ig n i f ic a n t ly  from 1 . I f  th® data are co rrec ted  fo r  p r e e t ie e  e f f e c t s #  

any s i y a l f i c ^ l  d e v ia tio n  in d ic a te s  th at th® si©r-,#uvrmef*t« are not o f  the  

•u se  u n iverse*  and the co n d itio n s  are not con stan t a# assumed*

tfoodrotr ap p lied  t h is  am# l y s i s  to  th e data g iv en  by f te m d ik e  in  a 

l in e  drawing experim ent# and to  M s own experim ent u sin g  two subject®  in  

a. synchronous tanning experiment* h# a l« a  an alysed  data fo r  e ig h t  sub

j e c t s  in  reproducing empty t i e s  interval® * nnd In every case  th® Index  

o f  q u o tid ia n  v a r ia t io n  d if fe r e d  s ig n i f ic a n t ly  from 1 . The magnitude o f  

th® index v a r ied  w ith  the in d iv id u a l*  H® concludes*

The r e s u lt#  c it e d  above in d ic a te  th a t In th# everage  
p sy c h o lo g ic a l experim ent p er tin e n t con d ition s*  probably fo r  
th e most part condition®  w ith in  the subject*  are not ad eq u ately
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oo&troXXod* e a M i l l m&ah no o r d in a r ily  p m v m il  tho
ptoeooooo vh ioh  ra  on in  tho mm& X<* -d to  its® T»mmm&
fooyonsoo cten r#  to  isitsh # cl^r^# th a t t t e  r^f,#
on. os#  day wagr »o t b o lo i^  to  tho oosso irotmlatXoa o r  o o io ro fy  
mm t Jhooo rte© an a d if fe r e n t  to eooa thoogfa. aXX #"imfcltl<mo 
th a t or® r o a tr o llo d  “fey Ui® ®m»rtiMFBt*r f w w l i  ®m%i*M%{21 >
p . 2 5 6 ).

%'©4»§rm### obsisty deoonstrnto# Hi# e^ ioton## o f  v a r ia b i l i t y  th&t 1# 

*p r«teb ly  fo r  tho muit m r t*  do® to  oo&4 .1t lo a «  w ith in  the #o.t><oct* b«t  

ho do## not att«® pt to  ssalr® no® o f  h i#  o f  m rSatl& ft. £oth  otndlo®

lxuiie&t* tho rtooolb illtl® ®  fo r  tho s^sonrooent o f  v a r ia b i l i t y  #**& tho  

d o o ir o h l l l ty  fo r  fo r th o r  orrorino& t& tioiu

3Ph* th ir d  mttxtifr o f  withi{w4 telol& n® l v a r ia b i l i t y  oa tho l«£#te

v e t  o& iriod ou t 'by Chnoe# CU ) .  In t e r  oxftoriooat oho tvio®  od& iiiiotoyod  

hath a j^ r o o o n llty  to o t  a t e  an In toroot to o t  to  », la r r #  ^rmm  o f  w l v t r *  

o l t y  ota&oato* By manly®!* o f  ih® tr o t  rooisXt® and iatonriow® w ith  fo r ty  

-of th o  ia d lr ld o ik l#  to o to d t oh® conalndod th a t lotr*^i»& iridK ''l mrl-abiX** 

itgr s»ro##»t ate. th® dogjyoo to  vh loh  i t  w ) « r i i  wa® rv*li*t»d to  

londoney to  Tmpmtt nofttrotl® trait® * atfjhaotflNrnt -profclooo. ®t«* riso®  

oasriUhiXity wa* ro lo to d  to  n o rta in  iton® i t  w .« tsoooibl® to  r r o d ia t  tho  

don?*®* to  vM oh v a r ia b i l i t y  a ii& t b® ®:too®l®4 * I t  tm® found t t e t  vr..ri«* 

a b i l i t y  vps *p # e ifl#  to t t e  ’m r ^ m r n ll t^  t*®t and no r e la tio n  to

Of.'-riahilifcy on th# ia to r o o t  toot*

fli#  prohloa th a t Chaws® w-o in iortfo tod  in  w- o th® inflw stte# o f  

in t r o - i t e i r id u a l  v a r ia b i l i t y  on sfeteMraro® o f  r e l i a b i l i t y  and In tho  

oonrooo o f  i t e t  t o r i  a b i l i ty *  Tb# I mft'mmm  on r o l l a b i l i t y  I# tho «®<s®ad 

nmimm o f i s t o r e o t  in  tho ^roblna o f  «©*®uytag* r#rt**H Xity» fa r  i t  to
i

tiioortottt f a r  *  t e t t o r  n s d o r e ir te t i^  o f  tho dl®®r#i>a.»ey oooroo

on adnl3i lo t r » t t  o f  # to s t*  f ia o #  d l f f o r e s t  mmmmim*® mi

r o l i a h l l l t y  w i l l  irlro di f fo m n t  roonlto* mmm proMon l«  to  t t e
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error© o f  th e  measuring i m t n m m t  from th e  v a r ia b i l i t y  v i  th in  the  

in d iv id u a l. le e e n t  tech n ic s# #  o f  a n a ly st*  o f  varian ce are a p p lic a b le  

to  t h is  probiest and provide method© o f  handling; the date th a t were mat 

a v a ila b le  to  the e a r l ie r  la v e  M igrators o f  im tra^ in d lv id u a l v a r ia b i l i t y .  

Method© o f  e s tim a tin g  r e l i a b i l i t y  by th ese  teebal©mess are p resen ted  by 

Heyt <i3>t Jackson ( l £ , l 6  ) •  Alexander ( l  ) and suwnmriseA by Johnson (1 7 ) .  

te st©  fo r  hom eyeniety o f  v a r ia b i l i t y  a© o r ig in a l ly  p o stu la te d  by Ifaymma 

and bears cm and reviewed by Johaeon ( 17,  PP •?■£-*$£)» w i l l  be meed to  

determ ine whether the v a r ia b i l i t y  M th in M ad lv ld u alft d iffer©  © liraifiem sitly  

from o m  in d iv id u a l to  an oth er.

1© s tu d ie s  have been found th a t would in d ic a te  th a t am nttmmpt to  

v a r ia b i l i t y  or am a t t s o r t  to- use is. measure o f  v a r ia b i l i t y  would 

be unprod u ctive. In M s d l seme ©ion o f  b eh av iora l o s c i l la t io n *  H ull (lU ) 

p o in ts  out th e e x is te n c e  and s ig n if ic a n c e  o f  o s c i l l a t io n  a s  re ferred  to  

above, but in  a d d itio n  he m acrosts tome o f  i t s  c h a r a c te r is t ic s  which nay 

have m. in f lu e n c e  on the measurement o f  v a r ia b i l i t y ,  there- are many 

p o s s ib le  sources o f  v a r ia b i l i t y  o f  perform ance» and o f  those the physio*- 

lo g ic a l  a sp ect i s  on ly  one* In  rugerd to  t h is  source he s t a t e s  I

low , n early  a l l  movements are- m ediated by the  
c o o rd in a tio n  o f  s ls s a h le  m uscle grou p s. I f  the c o n tra c tio n  
o f  one m uscle o f  such a (group should vary in  i t s  I n te n s ity ,  
th a t o f  the o th ers rem aining co n sta n t, the J o in t movement
produced by the group as a whole w i l l  in e v ita b ly  d e v ia te  l a  
one re sp e c t  ©r dim ension from what i t  o th erw ise  would have 
been . S in ce the c o n tr a c tio n  o f  each m uscle I t  m ediate by 
d is t in c t  hab its*  the cen t m e t  io n  o f  a l l  % he m uscles o f  a 
^Tmm w i l l  o s c i l l a t e  in d ep en d en tly , fhme coord inated  mem** 
meat a© such may be sa id  to  have a* many dissensions o f  v a r i
a t io n  as th ere are m uscles in vo lved  la  i t s  production  ( i j, 
p . 315) ,

th e  im p lic a tio n  o f  t h i s  statem ent* a® ©pulled to  th e  problem under 

com sideration* I s  th at as th e  dim ensions o f  v a r ia t io n  become move numerous 

when th e  ta sk  in crea se#  in  com plexity* the r e l i a b i l i t y  o f  a  measure o f
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th e  v a r ia t io n  w i l l  decrease* Unlees in d iv id u a ls  d i f f e r  e lp m lf ie a iit ly  

thrm ^ hsnt the veng* o f  the p o ss ib le  dim ensions o f  v a r ia tio n *  and t h is  

d iffe r e n c e  i s  c h a r a c te r is t ic  o f  each Ind iv id u al*  measure© o f  -v a r ia b ility  

w i l l  not be r e l ia b le .

With tho above c o n s id era tio n  in  view* i f  v a r ia b i l i t y  o f  'perfonm aee  

on. one t*s)r can he measured r e lia b ly *  th e  q u estio n  way he rnie«& a* to  

w hether t h is  v a r ia b i l i t y  t r i l l  he r e la te d  to  v a r ia b i l i t y  on oagr o th er  

task* Of p o s s ib le  hearin g  on t h is  o n se t Ion* fhsll s t a t e s  w ith  regard to  

sim ple lea rn in g  th a t I

• . . . ev id en ce derived  fr-m  t r i a l  and erro r  learning- 
s it u a t io n s  deieo&etratee in  a con vin cin g  manner th a t the  
o s c i l l a t i o n  a s so c ia te d  w ith  each h a b it tendency i s  la r g e ly ,  
i f  not to ta l ly *  u a eerre ln ted  w ith  th a t o f  the others* i . e . *  
th a t the o s c i l l a t io n s  o f  d if fe r e n t  e f f e c t iv e  h a b it  ten d en cies  
are e s s e n t ia l ly  asynchronous ( 1U ,P*^18).

I f  t h is  were t r e e  m  th e  l e v e l  o f  aampXex e ld  l ie *  mm would not exp ect

v a r ia b i l i t y  in  one s k i l l  to  be r e la te d  to  v a r ia b i l i t y  i n . another* I t

would not be p o s s ib le  under th e se  c tv e m sta n e e  to  c l a s s i f y  cnch indlvid**

u a l a lo a r  ^ en sm l dim ension o f  v a r ia b i l i t y  o f  motor .nerforsaance.

Iheperlae&tal ev id en ce in d ic a t iv e  o f the s p e c i f i c i t y  o f  v a r ia b i l i t y  on a

p e r s o n a lity  and on an In tern e t in ven tory  I s  reported  by Chance C U )

summarised above.

fh e  a v a ila b le  ex p erta ettta l ev idence lea d s  to  no d e f in i t e  c o n c lu s io n s  

w ith  regard to  the p r e d ic t iv e  prop® rtice o f  measures o f  v t  th in - in d lv ld u a l  

f r i a b i l i t y *  but i t  does In d ica te  th a t th ere  are In d iv id u a l d if fe r e n c e s  

in  v a r ia b i l i t y  and th a t fu r th er  research  In the area  silyh t be p r o fita b le *  

l a  the p rev iou s research  e i t h e r  the number o f  su b jec te  used was sm all*  

o r  the number o f  t r i a l s  y iv en  was Inadecunte fo r  com plete ©valuation*

I t  would appear d esirab le  to  examine w lthii^-indlvidual v a r ia b il i ty  on a 

lsrirer m th e r  o f  su b jects over a longer p eriod  o f t ie s *  f r i a b i l i t y
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©homld he lave  e t i n t e d  n t  d if fe r e n t  level©  o f  Xears!nr p ro fic ien cy #

fo r  r l l  the ©T o lla b le  typ rs o f  nep.ewre® o f  ^©rformanee# fo r  d if f e r e n t  

t in e  in terva l©  o f  M*a«rure» and on tralto o f  c liffer in ^  le v e l*  o f eo a p le ir ity .

I t  i e  not p oooib le  to  exp lore a l l  tit® pots® 1 h ie  r©l©ti©n*Mpo or to  

g e n e r a lIre  beyond tho © rperim eaiel rittim tlon# but the n i* o f  th in  la 

ve e tly a tlo m  1® to  en&»lse what appear to  ho the woct important r e la t io n -  

ship© in v o lv in g  th* neiMrareae&t o f  in tra -in d lv l& n n l v a r ia b i l i t y .  ftie  

resu lt©  y i e l d  Inform ation w ith  regard to  the ex ten t and ch are® teri© tie*  

o f  l a t m -io& lT i d m l v a r ia b i l i t y  o f  rorfOWMane## and th e o f  f e e t  o f  pme** 

tic®  on v a v ia M lity .  Conclusion© are drawn co n eo m la r  the e x ie te a e #  o f  

in d iv id u a l d if fe r e n c e s  and th e  r e la t lo a e h ip *  o f  v a r ia b i l i t y  to  o th er  

measure* o f  performance •

Statonoat o f  th e  JhPoblea

Saaacal i.t&Ugseiit. .and .def.IMt.loaa . The pwrpooe o f  the e x e e r le e a t

1* to  mmkm an © valuation o f  sse?-. tare© o f  In tm -in d iv id u a l v a r ia b i l i t y  o f  

perfon & n e*  &« p red ic to r*  o f  p orforaejice, v a r ia b i l i t y ,  and tr a in in g  t l» e  

on the eeme mm& o th er t&ofcc* fM is i e  accom plished by to a tln y  the a p e e lf lc  

hypothese* c tn tcd  below# The taeaimree meed a m  la tm -d a y  end in te r -d a y  

v a r ia b i l i t y  o f  perfoniajKse on a b a ttery  o f  th ree profpre© l iv e ly  more com

p le x  jMgrehOMotor ta*Jt«# The te r s e  meed la  th i*  lnvc«itlgetlo&  are d efin ed  

la  the fo llo w in g  manner*

l e v e l  o f  perforamsic© * con ven tion a l eeo rin r  o f  t o t a l
tim e on ta r g e t ,  or th e am b er o f  co rrec t m atchlnpa'per  
malt o f  time#

I n tr n -in d iv id u a l v a r ia b i l i t y !  etftadard d e v ia tio n  o f  
am in d iv id u a l* *  p erfo m a a ee  eeore# from hi© own mean n e r -  
fo m a a ce  on a e l  ©ale te e t*

iBtnedJsjr v a r ia b i l i t y !  etandard dor la t  Ion o f  r e m
foxnanee ocom s w ith in  one day and on one taelc from  the  
mean, fo r  that day*
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l a t e r - d ^  v a r ia b i l i t y !  stnndKrd d ev ia tio n  o f
perfexmanee morm« on one teak  from the wean fo r  a l l  days*

,SEf, ÎX,ll£,ll&lia.» emeowplish the purpose of the

Invest i ff  at ion* s p e c if ic  alme have been fommlftted* These alias* fo r  each

tusk* »ret

X. To determ ine i f  f in a l  perform eaec cna he p red ic ted  from 
i n i t i a l  performance*

2. To determ ine i f  th ere  ere ind iv id u al d ifferen ce#  in v ar i
a b i l i t y  o f  perfermamae•

3* To d etem lx ie  I f  In tvn -in d lv ld m al v a r ia b i l i t y  la t e  in  
pr& ctice oka be p red ic ted  from 1 s t  r e - in d iv id u a l v a r i
a b i l i t y  ea r ly  in  p ra c tice*

h* To determ ine i f *  a t  any sti^ye o f  learning* imtrm—
Individtxd v a r ia b il i ty  i e  re la ted  to l e v e l  o f  perform - 
ance*

5 * to  determ ine i f  in te r -d a y  and ia tm -d s y  meeemme* o f  
le tr a -l& d lv ld u a l v a r ia b i l i t y  are rela ted *

6* To determ ine i f  tim e o f  tr a in in g  to  reach a 'performance 
c r i t e r io n  can be p red ic ted  from I n tr a - iM lv id n a l v a r i-  
a b i l i t y  ea r ly  in  p ra ctice*

7 . To determ ine i f  mea.«nre« o f I n i t i a l  v a r ia b i l i t y  are o f  
valiia  in  a d d itio n  to met curee o f  i n i t i a l  p erfcm a a ce  la  
p r e d ic t in g  f in a l  performence*

la  a d d it io n  to  the r e ls t lo a e M r e  w ith in  each task* s p e c i f i c  alia# have 

a ls o  been form ulated fo r  th e  r e ln t  1 oneblps among th e th ree  tasks*  There

fo re  the aims o f  the in v e s t ig a t io n  a le o  are?

Bm To determ ine I f  performance on one taefc can be p red ic ted  
from performance on the oth er two taske*

9 * To d e te r s la e  i f  v a r ia b i l i t y  on one task  cam be p red ic ted
frosa v a r ia b i l i t y  on the o th er two ta sk s .

10* f© determ ine i f  menenree o f  v a r ia b i l i t y  oa th e two Xeee 
complex task® ©re o f v e in s  i a  a d d itio n  to  aeaeuros o f  
performance in  p r e d ic t in g  f in a l  l e v e l  o f  performance on 
th e a oot complex task*

Hypotheses to  be te e te A * In order to  in v e s t ig a te  the aime a# s ta te d

above4 th ey  -are re s ta te d  below as hypotheses* which are a* fo llo w s i
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It, I n i t i a l  perfenuofcee 1# related, in final perfemanee 
an the mmm tsefc#

2m Ihmm  e r e  4Llfferemeee in  v a r ia b i l i t y  o f
p erferm n ee*

3* Ia ir fe~ iM iv l& m l v a r ia b i l i t y  m arly In  riftMStice in  
related to iatr&~lndl vtdual variability lata In 
tine on the tnele*

It. Iatrea»ittAlvldaal v a r ia b i l i t y  i s  ral& tei. to  l e v e l  o f
f^rCofm«yMe on the enee task*

5* laleaMUsy and in tra y e a r  ***a«iirc« o f  ta t f is e ia d iv id u e l  
f a r k i i l i l j r  o» th e  «*§»• %aefe are re la ted *

6* Jtoeettree o f  intr**»iikdlvidool v a r ia b i l i t y  c u r ly  t s  
p r a e t le e  mre r e la te d  to  t in e  o f  tr a in in g  to  r#ueh a  
p erfe» ie® ee c r i t e r io n  e» the mmtt tejflu

7 .  fhm  M u l t ip le  c o r rv l» t lc M a  o f  «. noaoo.ro o f  i n i t i a l
verfemene* on& s% Meneoy* of in itia l lot Ite l
v a r ia b i l i t y  v itfe the f in a l  l e v e l  o f  perforata® * on
th e  s a w  taefc to  l i f t t r  theft th e  e a m l i d l ^  o f  i n i t i a l
®aci flskol ■vmwtmmmfmm •

•B* Hoaverve o f  v e r f  owa-awee on one tr e k  nr® r e la te d  to
eooeuroo of uorfomr m t®  -on the other tve taeke*

§ .  o f  lR tro^lndtvtdee.1 v a r ia b i l i t y  on one trteftc
are r e la ted  to  moaoeroo o f  l o t  re^ litd lv l d ea l v e r l -  
n.M It tar on the e th e r  t%ro task?!*

10. i3«if5r f in a l  l e v e l  o f  ■oerfarmrr^o on the moot ecasiplvr 
t«*k ee  *  c r ite r io n *  the s w l t ip le  e e r r e le t ie *  o f

of intrsi^iadiridti^J, variability on the two 
lee* complex teake ie higher than the vnltlnle 
correlation with o f  TerferainaRe alone*

!p r  th e o f  « la t i * t l e a l  rjtalyoifs th e  above hynothroe* w i l l  ha
\

te s te d  a« m il l  hypotheeee, but oenelm aleeo u i l l  ho drawn in  iem m  o f  th e  

povtilve ntntessmte*
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Mxperlmmntml M v lg n

l a  order to  t e s t  th e tOT©the«c« s e t  fo r th . ee&eiuwaeiitB o f

performance o f  30 In d iv id u a ls  were m®A.m oa three ta sk s , over a p er io d  o f

15 days a m e t  i c e .  the R easeres o f  v a r ia b i l i t y  used v i l l  he the standard

d e v ia tio n s  o f  performance sco res  about th e  in d iv id u a l * a own moan fo r  the

day and fo r  th e  e n t ir e  tr a in in g  p er io d . A cceptance or r e je c t io n  o f  th e

hypotheses w i l l  he oa the heel® o f  Tvroduet-momcnt c o r r e la t io n s  «ad

m u ltip le  c o r r e la t io n s  between the v a r ia b le s  Measured. S ig n if ic a n c e s  o f

d if fe r e n c e s  w i l l  he t e s t e d  by mesa® o f  the t e s t  o f  homogeneity o f

v a r ia b i l i t y  ( 17 ,  p.@ 2)• and the a n a ly s is  o f  varian ce te ch n ic n e .

The major v a r ia b le s  in v o lv ed  la  pursuing the aim® o f  the experim ent

mm  a# fo llo w s!

1 .  T«eke used  ( in  order o f  com p lex ity ) 5^
S.A.M. In tsx y  fttrem it T est 
S.A.M. Tve»Hsad C oordination f a s t  
S.A.M. Complex C oordination f e e t

fo r  the purrsone o f  the experim ent the most complex ta sk  
i s  d e fin ed  a s th e one in v o lv in g  the meet muscle groups. ĵ r 
t h is  d e f in i t io n  the ta sk  in v o lv in g  n rotary  motion o f  one 
hand and arm in  fo llo w in g  a moving ta r g e t  1 ® the le a s t  com
p le x  (Botaxgr fm rm tlt T e s t ) .  and th a t In v o lv in g  th e coordina
ted  movement o f  one hand and an* and both f e e t  in  mmponee 
to  v lsm nl p a ttern s I® the most complex (Complex C oordination  
f e e t ) .  The Two-Sand C oordination te s t*  iu v o lv in p  th e co
ord in ated  movement o f  two hands in  fo llo w in g  a moving ta rg et  
i s  con sid ered  to  he a t sons tanassignod p oin t between the  
l e a s t  complex and most complex tan k .

so ta sk s  are d escr ib ed  below .
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2m Order o f  p r a c t ic e !  w ith  three tanks i t  As p o s s ib le  to  
p r a c tise  then in  s ix  d iffe r e n t  orders# To he ab le  te  
ev a lu a te  say p o ss ib le  e f f e c t •  o f  the order o f  practice*
the number o f  in d iv id u a ls  who p ra c ticed  in  each order  
was coia&ter^belaaced*

3* Amount o f  p r a c tic e t f ie so lts  o f  a p i lo t  expe-rlnsat 
in d ic a te d  that subject®  cou ld  he expected to  reach a  
h ig h  le v e l  o f  s k i l l  In  a  15 day period .

4 .  T ins In te r v a l o f  measure! The fo llo w in g  in te r v a ls  
viXX ho a v a ila b le  fo r  a n a ly s is  I

llo tary  farsm lt f e e t
On® t r ia l  (20 seconds)
T ria l e e r ie e  ( f iv e  t r ia le )
D ally (1 5  t r i a l s  the f i r s t  day* 20 t r i a l s  a l l  

other days)

Two-Hand Coordination fe e t  
30 second  
T r ia l (one s i a a t t )
T ria l s e r ie s  (four t r ia l s )
D aily (e ig h t t r ia l s )

Coopler 6'oerdine.tloa T est
36  second
T ria l (one m inute)
t r i a l  s e r ie s  (fo u r  t r i a l s )
D aily  (e ig h t  t r i a l s  -Day 1* 16 t r ia l s  a l l  oth er  

days)

The n easarem ats made w il l  bet

1 . Measures o f  p er fe sse n c e  1
TAmm on each tftig s t area* fo r  Sotary Pur s a l t  and

Two-Baad Coordination T ests .
Humber o f  patter®® ostehedt f o r  Gespleix 

Ooordiantien Test*
.for the purpose® o f  th is  experiment on ly  the time on 
the 1 / 2 * diam eter cen ter  o f  the t&zget w il l  ho 
analysed .

2 . Measures o f  v a r ia b i l i t y !
X& tra-tM ividual v a r ia b il i ty  o f performance 

Intra-day
Inter-day

Apparatus

The U * l. A ir  force  provided one t e s t  u n it  o f each type used . The 

u n its  are the standard one® used in  the Air force s e le c t io n  hatterf.ee*
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m odified  f a t  th e purposes o f  t h is  e zp e r lB c a i. The o p era tio n  o f  each  

taste w i l l  %e d escr ib ed  b r ie f ly  and th e m o d ifica tio n *  and co n tro l u n it*  

ex p la in ed . The in*truction®  to  su b je c t«• as show® i a  Appendix C# glim  

a d d it io n a l in form ation  w ith  regard to  th e op era tion  of th e  tastes. Mom 

d e ta ile d  d e sc r ip tio n *  and I l lu s tr a t io n *  may fee found la  referen ce  (19)  

e d ite d  fey Melton*

The School of A v ia tio n  M edicine Botary P u rsu it Toot

aooeriiatiaa. This taste involves a rotary motion of one hand and 
a m  In fo llo w in g  a r o ta t in g  ta r g e t .  A photograph o f  the t e s t  u n it  I s  

shown on the l e f t  in  P la te  1 . A feme* ta r g e t  i s  s e t  f la s h  w ith  th e  su r -  

fr.,r*e o f the black feak ellt*  tu r n ta b le . The o b jec t i s  to  m aintain contact 
between th e  ta r g e t  and th e  p o in t o f  a h inged  s ty lu s  a s th e  tu rn ta b le  ro

t a t e s  a t  '6o r ta .  Performance i s  measured %  ib# t in e  th a t the e ty ln *  i s  

in  d ir e c t  co n ta c t w ith  the target*  and I s  neasnrad in  u n it s  o f  .001  

minutes .

Modiflcatloas. The B etas?  P u rsu it Test was modified ia the 
following Manner to nates possible an evaluation o f  scores la terms of 
d ista n c e  fro® the center of the %r r g e t. The standard J fk m ta rg e t was re

placed fey a brass target composed of three Insulated rntmM of an over-all 
diam eter o f  1 1/2** end w ith  its c e n te r  3  3/1&® fro® th e center o f  the 
tu rn tab le*  fhe center# or first* area of the target ie circular# 1/7*  

in diam eter* the second area i s  a r in g  having an o u ts id e  diam eter of 1* 

and fitted around the- first area, fhe third area Is a ring having an 

outside diam eter of 1 1 / 2 m and fitted around the second ring* Bach area 
i s  separated  from the other by a red plastic Insulation l/'3 f*  thick# and 
all are eabeddod in a balanced bake 11 to turntable. The entire target was 
rubbed down with a fine stone to e lim in a te  surfsee irregularities. » .c h



P la te  1. S.A.M. Rotary P u r s u i t  Test and S.A.M. Two Hand C oo rd in a tio n  Test
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a rea  I s  w ired  to  && in su la te d  c o l le c t o r  r in g  "built in to  the  

mounting bracket# end b m h t #  u om ted  on th e  task  u n it  Housing e a n y  the  

cu rren t to  the sco r in g  c o n s o ls .  So th a t the co n ta ct area  o f  the s ty lu s  

would he sn a il*  the mmmm a t  any angle# and l e s s  m*.b,!fect to  veer* the  

s ty  In* was nodi f le d  hy a  1/8* h a l l  W a rier  onto  the- end o f  th e

s ty lu s  »

C ontrol K n it, th e  c o n tr o l co n so le  fo r  the hotaxy P u rsu it f e s t  and 

th e  Two-Hand C oordination  T est i s  shown in  P lo t#  2 . T his u n it  was con** 

s tm e te d  fo r  the purposes o f  t h is  experlae& t* co n ta in in g  e l e c t r o d e  

relays*  tim ers* counters* sad  th e c y c lin g  raechmnlsms f o r  the autom atic  

tim ing o f  th e  t e s t  sad r e s t  periods* The w irin g  diagram fo r  the notary  

r u r su lt  T est scorin g  sad  c y c lin g  srecinantsft i s  shotm in  .Figure I o f  

Appendix A. th e  o p era tio n a l d e sc r ip t io n  i s  a ls o  g iv en  in  Appendix A*

A w irin g  diegrwa o f  the e l e c t  m a le  r e la y s  i s  shown i s  F igure II o f  

Appendix A. th e  c y c lin g  u n it  was token from & standard A ir  Fores c o n tr o l  

u n it*  and a lth ou gh  m od ified  to  tom# ex ten t*  i t s  h a ste  op era tion  remained  

the san e . A s in g le  t r i a l  occu p ies a  t o t a l  time o f  3© seconds* 1*5 s e c 

onds motor warn up# 20 seeends scoring* 0*5 seconds r e s t ,  fh e  t o t a l  

op eratin g  tim e o f  the c y c l in g  mechanlsa* fo r  f i r e  t r i a l s  i s  2 .5  m in u tes.

th e  School o f  A v ia tion  M edicine Tse-Kand C oordination  f e e t  (Model l )

fla eer i-a tlsn . She o b jec t  o f  t h is  ta sk  i s  to  fo llo w  * moving ta r g e t  

ov er  an ir r e g u la r  p a ttern  w ith  a con tact p o in t that i s  moved ky means o f  

two crank h a n d les . The coord in ated  movement o f  both hands i s  reeu lred*

A photograph o f  th e  ta sk  i s  shown on th e  r ig h t  in  F la t s  1* and In  mere
*

d e t a i l  In F la t s  j*  The crank handle fo r  the l e f t  hand i s  a ttach ed  to  a  

lea d  screw which d r iv e s  th e e n t ir e  carriage*  in c lu d in g  th e  r ig h t hand 

csnnk handle* from l e f t  to  r ig h t  a c r o ss  th e  apparatus* The crank handle
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P la te  2 , Control Unit fo r  S.A*M* Rotaiy Pursuit Test and S.A.M. Two Hand Coordination Test
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P la te  3* S.A.M. Two Eand C o o rd in a tio n  Test



f o r  tho r ig h t  hand i s  fa ste n ed  to  *  ite o M  lead. screw a t  r ig h t angle*  

to  th e f t  rot# and moves th e  co n ta ct button  w ith  l td  mounting? plot®  toward 

o r  *tw«y from the fro n t o f  the u n it*  n o ta tin g  both  handle* a t  the earns 

tim e more* th e  con ten t hut ton. to  any p o s i t io n  over th e  tu rn tab les hat 

s in e #  both  lea d  serv es  have l e f t  hand thread the d ir e c t io n  o f  r o ta t io n  

o f  the handle i*  the » m * t  o f  what norm ally weald he ex p ected . nHiea 

th e ta sk  1* In op eration  the tu rn ta b le  d is c  r o ta te*  a t  a  con stan t speed  

o f  1 rp®. 4® the d is c  r o ta te s  i t  ca rr ied  w ith  i t  a ’brae* ta r g e t  which  

l e  mounted on a  sh a ft  p r o je c tin g  up through a  carved s lo t  In th e  to p  o f  

th e  d is c .  Irreg u la r  movement* o f  the ta r r e t  w ith in  the s lo t  are produced  

by two I d e n t ic a l  I r r e g u la r ly  shaped earn* mounted beneath the d isc*  The 

bottom earn l e  sta tio n a ry #  w h ile  the upper en® r o ta te s  in  a cou n ter-  

clo ck w ise  d ir e c t  io n  a t i / t  rpn* This cam arrangement produces fou r  

d if f e r e n t  p a ttern *  o f  movement o f  th e  t a iy e t  which are repeated  every  

fo u r  t r i a l s .

Modi f lo a t  Io n s . The fo llo w in g  m o d ifica tio n *  were made in  order to  

ev a lu a te  se e  re* la  term* o f  d is ta n ce  from the c e n te r  o f  the ta p p e t. Ifee 

standard IfB *  tap pet wa* removed and rep laced  by a ta r g e t  id e n t ic a l  to  

th e  lam inated ta r g e t  used  in  th e Rotary- P u rsu it T e s t , The w ires t© each  

I s f f f t t  area  are bound to  th e  ta r g e t  arm under th e tu rn tab le#  and lea d  

down a  h o llow  cen te r  sh a ft  to  c o l le c t o r  r in g s  below the worm d rive  g e a r .  

In su la ted  brushes mounted on the tack  u n it  h sn elay  make co n ta ct w ith  the

c o l le c t o r  r in g s  and are v lr s d  to  th e  eco r ia g  c o n s o le . The ta r g e t  i s  

com p letely  in su la te d  from th e  mounting arm and the ta sk  u n it  housing# On 

th s  standard task# co n ta ct w ith  the ta r g e t  c lo se d  a  m ic ro sv ite h  which In  

turn  operated  th e  sco r in g  mechanism, Thi* was m odified  no th a t cu rrent  

flow ed t h r e s h  th e  co n ta ct to  the tu rre t • 1 pin © tic b lock  wa* su b s t itu te d
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f o r  th e  m icrosw itch  cad th e  o r ig in a l  spr in g  eo n ta ct sna  sad  co n ta ct were 

fketeaed  to  the b lo ck . The co n ta ct arm vr>e then connected  to  a f l e x ib l e  

w ire th a t le d  to  a. term in al « tr ip  on the underside o f  the task  u n it  

housing*

Central H a lt , The fwo-B&M Coordination f e e t  1» controlled from th e  

e.am# eeaeole a* the iiet&xy Pursuit f e » i*  The eeae target eeorlmg 
mechanism is used hut with a eep&r&te* epeelal ejtsllfii mechanism and 
additional counter®. A s in g le  tr ia l, o ccu p ies  a total t in e  o f  75 second*! 
two seconds ve.minfi 6-0 second® scoring* 13 seconds rest*  The t o t a l  

operating tim e o f  th e cycling mechanism* for four t r i a l s ,  i s  f i r e  m inutes, 

A w irin g  dingm* of the control u n it  i s  shown in  f ig u r e  111 o f  Appendix 
A* An operational d e s c r ip t io n  i s  also given in  Appendix A*

The School of Aviation Medicine Complex C oordination  fast (Model l)
la eecr in tlo it . The o b jec t of this task is to. co o rd in a te  the movement 

of stick and rudder controls In order to  match p a tte r n s  of visual, 

s t im u li .  A photograph of the to s t  unit is shown l a  Plat© h* The 

stim u lu s p a tte r n s  consist of com binations of red lights presented before' 
th e  su b jec t cm an u p righ t panel* one l ig h t  appearlnr i s  each o f  th ree  

doable banks o f  lights. Who banks of lights each consist of a. row of 13 

red and 13 green light®, each  bank c erresp o a d isg  to one of the continents 
of control movement • the green lights In each bank are manipulated. by 

the airplane tyne controls, the upper curved row corresponding to aileron 
movement, the center vertical row to elevator* and the lower h o r iz o n ta l  

row to  rudder movement. Each light of the at limine pattern of three, red 
lights i s  to be snatched by a  g reen  lighti and when a l l  three are matched 

and held for a period of 0.5 second®* a new stim u lu s rat tern  i s  auto- * 

s a t isally presented. The scare i s  the number o f  p a tte rn s  matched, during
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th e  t r i a l  period* ffa* s e le c to r .  WMshmm&mt i s  con st roe ted  to  p resen t a  

t o t a l  o f  MO p a ttern *  o f  rad l ig h ts *  Of th ese  feO* th ere are 13 b a s ic  

p e tte r n s  which are rep eated  th ree  time®* and then fo llo w ed  lay hast© 

p a tte rn  s a i l e r  1 1 *

tomt.mi_.Bnlt.. The c o n tro l  conso le  fo r  the- S oap ier C oordination Test 

I s  shewn in  Plm t# 5* T his u n i t  was e l« o  co n stru cted  f o r  the purpose* o f  

th e  eseperittent end co n ta in s  th e ©coring u n it#  sM  m c y c l i c  eedwottiee t or  

a l t e  m e t in g  beak* o f  co u n ter* • The c i r c u i t  to r  the  c o n tr o l m i t  l e  shewn

l a  Harare IV la  Appendix A* and th e  o p e r e t lo a e l l» e e r li> li< a  I» a ls o  giro®

in  Appendix A* The masher o f  s e t t in g *  or  p a ttern s  com pleted I® counted  

by a  m agnetic c o u n te r  o p e ra ted  by a  a ie r o sw itc h  a tta c h e d  to  the  sw itch in g  

mechanism o f the  ta c k  u n it*

T ypes■o f  Score*

The ty p es  o f  score® need In the a n a ly s is  o f  re m i t e  d i f f e r  to  men© 

e x te n t fo r  arch task* and are  d escrib ed  he loir* Other score*  ware o b ta in 

ed* hat th e e a e iy s l*  o f  th e  r e s u lt#  w i l l  he l im ite d  to  the score* de

scribed* The ta r g e t  score*  on both th e Sot airy P u rsu it Tost and thm Two-

Hand G eo y d im iio a  f e e t  rep resen t the ancra&t o f  tim e ea  th e  p a r t ic u la r  

a r e s  o f  the ta r g e t  in  u n it#  o f  .0 0 1  a 1 ante* The sco res  ob ta in ed  on each  

ta sk  are?

1 . M otaiy P ursu it Test* The b a s ic  sco r in g  p eriod  I s  .20 
secondst tea sed  one *t r i a l* .  The score  ob ta in ed  in  
t h i s  in t e r m i  i s  th e  tim e th a t th e s ty la s  was in  con
t a c t  w ith  the 1 /2 *  diameter* c e n te r  timm, o f  %h& t a r 
g e t  (Area 1 ) .

2 .  Two-Hand C oord ination  T e st• The b a s ic  sco r in g  p eriod  
1* 30 second** ten sed  the *30 second* sc o r e . The 
sc o r e  obtained  l a  t h is  in te r v a l  i s  the time th a t th e  
c o n ta c t  p o in t was in  co n ta ct w ith  the 1/T* diameter* 
c e n te r  area o f  th e  ta r g e t  (Aren 1 ) .



\ \ H'{ Y -V ^ fVEREADY

P la te  5. C on tro l Unit f o r  S.A.M. Complex C o o rd in a tio n  Test



2 f

3 . teiroXex Soordlaatlcm  f a s t . fb e  b a s ic  see r in g  p er io d  1®
30 secon d s, termed th e #3 0  second* The score
ob ta in ed  i s  t h is  in te r v a l  i s  th e  mmf-mr o f  p e tter n e  th at  
were  natehed*

The k i t e  score® ere  th e  enee a c tu a lly  recorded f r m  the scoring* 

necketnlwu A l l  s e e m s  fo r  i s t f m l *  lo n g er  them the b a s ic  period® ere  

obtained  by summation o f  th e  b a s ic  e eo r e e . S*»ple seerlm r sh e e ts  w ith  

th e sc o r es  fo r  one in d iv id u a l #ss oac day ere  shown i n  Appendix 1#

MrucrimeiitaX l^mrironment 

f ile  sxp sr la estt was conducted in  a  fO 1 by 1 6 * s e c t io n  o f  a  Sobbe %p® 

Hubmat* th e  t e a t  u n it s  w r «  s e t  up a lo n e  one s id e  o f  the lan^th  o f  the  

room, w ith  th e  B eta ty  P u rsu it 1Vo-Hand C oordination T este  metmted on

a  desk JO 1/H* high  a® mhmm in  F la t#  I t  and the Qmsplmw. Q eordinetion

T est in. th e p o s it io n  sheen in  P la te  t*  The c e n tr a l u n it s  were lo c a te d

am the o th er  s id e  o f  the ream* a p p o site  the ta sk s  they cant r o l le d ,  fh s

m en  was 11 lent anted by three fluorescent fixtures each having two bO

w att f lu o r e sc e n t  tubes# The l e v e l  o f  i  X Inn i  s a t  io n  v»e h ! ^  thromgrhout
♦

th e am os? excep t oner th e Sonplex 0©o rd in a tio n  T est where i t  was c o n s id e r 

ed d e s ir a b le  to  hare th e  l l l t u s i  n ation  s l i g h t l y  low er. iM ylirfct was ex

cluded  so  th a t the l e v e l  ©f illu m in a tio n  va« con stan t throurhout the  

experim ent. fh e  sco r in g  mechanism was soundproofed to  a s  grmm.t an e x ten t  

a s  p o s s ib le  and d ie t  m e t  io n s  were kept a t  m mininem# Only the su b jec t  

and th e e s^ e r ln e a te r  were in  th e  experim ental room* and no one was a llow ed  

to  e n ter  during th e experim ental hour.

Freeedxure

A p i l o t  In v e st igm tion  was conducted in  which th ree  su b je c ts  

p r a c tic e d  f i v e  days a week fo r  ?3 days* end four su b je c ts  p r a c tic ed  seven  

days e  week fo r  20 to  2? d ays. From the r e m i t s  o f  t h i s  in v e s t ig a t io n
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til© fo llo w in g  procedure va* adopted.

.S»el* su b jec t p r a c tic e d  on a l l  th ree  ta sk s  each  day ©ad la  ©a order  

a it S ia id  parlor to  the experim ent* th e  p o s s ib le  order® were numbered 

from oae to  e lx  ©ad a ssig n ed  to  su b jec ts  l a  the order 1 n which th e  

auiabers appeared la  m ta b le  o f  random numbers { 5 , p • TbQ) .  The order© 

were- a es ig iied  so that each  would he rep resen ted  the mmm number o f  tim es  

in  each group o f  su b jects*  and ommterbal&aoed fo r  th e e n t ir e  immber o f  

su b jec ts  u se d . Because o f  su b je c ts  whose data could not fee used* couplet®  

cou n terb a lan cin g  was not p o s s ib le ,  th e  numbers o f  th e  su b jec ts  who 

n m e tlc e d  under each order are shown in  Table I .

TAB& I 

o m m  o r  m m c s  on -nm®

X * Rotary P u rsu it T est 
f  » Two-land C oordination T est 
Z •  Complex Coordination- f a s t

Order
>Qjaahar

Sequence
4& j& a6U £A

1 I T  I 1 . 10 . 19. 2 8 . 23

2 i n s* B. 2 1 * 27

3 T 2 X 9* 1 1 ,  1 3 * 18* .25

h r  x z 5 . 2  * lh» 17, 2 2 * 30

5 n  i 3* 1 2 . 15 . 1 6 , 2h

6 E X T 6 * 7 , 2 0 , 29 . 26

The number o f  t r i a l s  r iv e n  on each  ta sk  on any 1 and .any© 2 through  

15 are shown la  fa b le  I I .  The number o f  t r i a l s  r iv e n  the f i r s t  day con -  

foisted to  the A ir  fore® procedure and f i t t e d  co n v en ien tly  in to  a  50 

ailmit® experim ental p er io d . A d d ition a l t r i a l s  were p o s s ib le  a f t e r  the  

f i r s t  day s in c e  on ly  b r ie f  In s tr u c tio n s  were necessary* In the p i lo t
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w a r n m  of ?eials oi?si on men m m

Xxfc itoEM JM tag

Bar 1 15 a S (♦  2 p r a c t ic e )

Bay® 2-15 20 a

w p tr t iw a t  su b jec t#  cfmiokly reached m h igh  l e v e l  o f  s k i l l  on the fee**

Band 0oordl&atl«R Test* th e  A d d ition a l t r i a l s  w em  ^irm n  on the  

j&oimy I * iim it  fo o t  and I t s  Bemplex O sof^ L aillw i ' lo s t ,  f w  a ia n t t s  roo t  

was f?iven between r*rm%%cm period® on th e  d if fe r e n t  task#* and 30 to  60 

•econ&s r* # t between t r i a l  t e r iM  on th e  same ta s k .  D etail®  o f  th e  ad -  

m in is t r a t io n  o f th e  experim ent may be found in  the Instru ction ®  to  

Subject® in  Appendix 0 .

Baoh su b jec t practiced for a total o f  15 days, Because of maiveniity 
holiday®  and s a m s ie r  changes* Wednesday was chosen a® the f i r s t  p r a c t ic e  

day. Subject® did not p r a c t ic e  on Saturday® or Sunday®. P r a c t ic e  day® 

ware a s fo llo w s*

ft*® In d iv id u a ls  u sed  mm subject®  were male volunteer®  from, th e  

jpeaesul stu d en t body a t  th e  t i i v s n t l f  o f  M sifk ad *  th e  averaise a^e va® 

2 0 .8  year® w ith  a  rang® from 17 to  30 year® . None ĥ -A prevlou® export**

once on the ta«k« u sed . A ll  su b ject#  hod v isu a l a c u ity  o f  a t  le a s t  20^20 

co rrected  in  each eye and had normal c o lo r  v is io n *  a® determ ined by a 

S n e llen  w a ll ch a rt sad  the lohih&ra feet®  fo r  Saior»BUa& a*««. th ir ty *  

N f t a  stu d en t*  beem* th e  exp erin cu t but the a n a ly s is  o f  r e s u lt s  w i l l  he 

based on 3© subject®  fo r  whom th® data ar® com plete, ffce subject® wore

Bay® 1 * 3 * Wednesday threurh ffrldny o f  f i r s t  weak
Bay® h * i t  Monday through Friday o f second week
fey*® 9 - 1 3 8  Monday through TrlAoy o f  th ir d  week
Bay# Ih * 158  Monday and Tuesday o f  fou rth  week.



rtm  In  th ree  groups c& ron oloy ien lly  end demlysm ted mm fo llo w s!

©romp M t Jammaiy 4  -  January 2 4 * 1 9 5 0 * 1  * 12
©romp Bi Aebruayy 15 * Kerch ?* 195$* 1 * 8
©romp 6* Kerch 15 ~ A p ril 4 ,  1950, I  * 10*

Tbm t e s t s  were adm in istered  By f i r e  ©scaeriroentere who were yradmete 

stu d en ts  or sen io r  majors in  p sychology . In order to  assu re mm #tenderd  

ii procedure a# p o s s ib le ,  a l l  in s tr u c t io n s  were road to  su b jec ts  end 

erperliijcnter# adm in istered  th# testes to  each o th er  ae checks on standards  

1r a t io n . A ll  had p r a c t ic e  in  a d m in istra tio n  p r io r  to  th# experimemt •

Su b ject#  were inform ed o f  th e ir  M rh a st score#  a t r t ifu lsr  tu t  err# I s  

durlx#? p r a c t ic e  end were perm itted  to  see any o f  t h e ir  «eovee . On th e  

Hotery F u rsu lt and fwo-Hand. ©eorftln&tlon T ests  they won# to ld  t h e ir  heat 

score  o f  the preced ing s e r ie s  o f  t r i a l#  dmri.Br the r e s t  period* Kmrly In 

p ra c tice*  sc o r e s  were g iv e n  fo r  th e  t w  o f  th e  th ree  ta r g e t  a rea s i but 

I n te r  In p r a c t ic e , Aren 1 «eor«# w e  g iv e n . On th e  ©ample* C oordination  

t e s t ,  during th e r e e t  period# the su b je c ts  were to ld  th# t o t a l  number o f  

p a ttern s  they rmtched during th e preced ing in te r v a l*  The In d iv id u a l van 

not g iv e n  h i#  ova score#  fo r  p rev iou s day# or any sc o r es  mad# By o th er  

in d iv id t t s ls .

I t  was th e in te n t  o f  the experim ent to  m aintain  m lew  m d  s ta b le  

l e v e l  o f  m o tiv a tio n . Subject*  were inform ed th at a t th# co n c lu sio n  o f  

th e experim ent they would he p aid  a t  th« r a te  o f  f i f t y  cen t#  fo r  each  

p r a c t ic e  p e r io d . They were to ld  that th ey  were p a r t ic ip a t in g  in  a  

lea rn in g  experim ent and th at th e el® was to  f in d  cn t how w e ll  th ey  eomld 

do in  th e p r a c t ic e  p eriod  given* They were reminded o f  t h i s  aim on th e  

second day and a t th# bey in n in g  o f  the second and th ird  week# o f  p r a c t ic e .  

There were no in te n t io n a l rem inders s t  any o th er  tim e u n le s s  cu e s tlo u e  

wsro a steed* In which ca se  th# same Inform ation we# rep eated . The com plete



in s tr u c t io n *  a® read to  th® su b je c ts  are g iv e n  l a  Appendix C* Scores  

were presented on ly  a s  d escr ib ed  above. So statem en ts th a t could  os 

in te r p r e te d  as evaluation®  o f  performance were mad©, nor war# th© sub

j e c t s  awar® o f  any o th er  in d iv id u a l's  p erforatu m * S u b jects ware re

quested  not to  discus® th e  ©rp#rits®mt w ith  amyom© e l s e  engaged in  i t .

Wvery e f f o r t  was mud* to  m aintain  con stan t condition®  throughout

th e  experiment and to eliminate all possible source® of error. M*»

m in is tr a t io n  o f  the t e s t e  va« stan d ard ised  and the experim ental s it u a t io n

Maintained me con stan t a s  p o s s ib le .  Timing o f  a l l  t r i a l s  and meet o f  th e

r e s t  p eriod# was au tom atic . Th® mptmm.tue and sco r in g  mechanisms were

checked f  recu en tly  during each  day. in  s p i t e  o f  th e se  p reca u tio n s th ere

was one source o f  erro r  th a t could  not b# im m ediately co rrec ted , This

erro r  was In  th e  sco r in g  mechanism o f  the hotaxy P u rsu it and Two-Sand
1C oordination T e s ts . Th® p o s s ib le  e f f e c t  on th e  experim ent 1® th a t  

sco r iU f condition®  were not p r e c is e ly  con stan t from group to  group. A® 

to  w hether th® condition®  d if fe r e d  s u f f i c i e n t ly  to  a f f e c t  the r e s u lt#  

i s  a  q u estio n  th a t i s  con sid ered  below in  the d isc u s s io n  o f  th e  r e s u l t s .

I t  was d iscovered  th a t the sp rin g  te n s io n  o f  th e  relay® con ta in ed  
in  the e le c t r o n ic  sco r in g  r e la y s  d ecreased  w ith  u se  and perm itted  am. 
© rerecoring to  occur as th e  s ty lu s  p a ssed  fro® one area o f  the ta r g e t  to  
an oth er. I t  was necessary* them* to  make am adjustm ent in  the sp rin g  
te n s io n  o f  th® reiisyst in  order to  e lim in a te  the p o s s i b i l i t y  o f  score®  
h igh er than th© th e o r e t ic a l  m axim * o f  .3 3 3  aim . on th e  B olcry Pnnm i t *  
and .5 0 0  m lm. on th e Two-land  C oordinator. The f i r s t  adjustm ent was 
node a f t e r  the th ir d  day o f  promt ic e  o f  Group B, and on se v e ra l o cc a s io n s  
th e r e a f te r .  P r io r  to  t h i s  adjustm ent o f  th® r e la y s  the sco res  fo r  the  
mm o f  Areas 1* 2* and 3 d id  exceed th e th e o r e t ic a l  m axim * by as much 
as .0&3 aim . on th e Motary P ursu it and .015 ®im. on th® Twe-HsnA 
C oordination  t e s t .  In crea sin g  the sp r in g  te n s io n  operated to  reduce the  
l e v e l  o f  th e  sco res  fo r  th e  t o t a l  o f  the th ree a r e a s . The e f f e c t  on th e  
Arr#a 1 score would be exp ected  to  be o f  a l e s s e r  magnitude bat It® pre
c is e  amount cannot he determ ined.
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A second source o f  e r r o r  la  the tim ing o f  the sco r in g  int>r rv n ls
X

fo r  the Tiro-Hand C oordination f e e t .  The s ig n if ic a n c e  o f  t h is  erro r  fo r  

th e  experim ent i s  th at ©my measure o f  v a r ia b i l i t y  w i l l  in c lu d e a t l e a s t  

a sm all amount o f  machine v a r ia b i l i t y .  The machine v a r ia b i l i t y  i s  in 

s ig n if ic a n t  e-'-rly In t r a in in g , but when the In d iv id u a l reaches a l e v e l  

o f  s k i l l  such th a t he meorem on ly  In the cen te r  **rea o f  th e  target*  the  

machine f r i a b i l i t y  may he g r e a te r  than the in d iv id u a l's  v a r ia b i l i t y .  As 

a r e s u lt  the com parison, h e tv een -in & lv id iie ls , o f  sco res  and o f  the v a r i

a b i l i t y  o f  sco res  th a t atm roach th e maximm i s  o f  l im ite d  value* Except 

fo r  e v a lu a tio n s  la t e  la  tr a in in g , the erro r  i s  not s ig n if ic a n t  fo r  I t s  

siarnitu.de 1# sm all and i t  I e  randomly d is tr ib u te d  between t r i a l s  s*nd be

tween su b jects*  It© in flu e n c e  i s  considered, below in  the d isc u s s io n  o f  

the r e s u lt s  fo r  th® Two-Band C oordination Test*

I The t ia lu g  o f  each t r i a l  i s  determ ined by the speed o f  th e  r o ta tin g  
d isc*  The aunn.rn.tus I s  design ed  fo r  the d isc  to  r o ta te  a t  th e ©need o f  
one rpis, but th e a c tu a l tim e fo r  one r e v o lu t io n  v a r ied  from *99® tain, to
*997 saia* T his speed cou ld  not be re g u la te d , so no c o r r e c t io n  cou ld  be 
made* Because each t r i a l  was s l i g h t ly  l e s s  than one minute th e maximum 
p o s s ib le  score  th a t cou ld  be obtained fo r  each t r i a l  v a r ied  from .990 to
*997 mim.» depending on th e speed o f  r o ta t io n  o f  the d isc*
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a h a ly s is  o f  m m u fB  k jr  v m  boyah* rmmsxf tw m

The a n a ly s is  o f  th e data i s  presented. sep a ra te ly  t o r  m,&h task* and 

.th® r e la t io n s h ip s  o f  measures w ith in  th a t ta sk  are p resen ted  under that  

ta sk  h ead in g . S # la tio n eM p s o f  iaeasnre* smnng ta sk s  are p resen ted  a f t e r  

th e a n a ly ses  o f  th e  th ree  task® , f e  redues con fu sion  the fo llo w in g 1

system  of notation w i l l  he adhered to throughout the reports

Subscripts will he used to  r e fe r  to  s p e c i f ic  sco res  a s  followss
1 t a  score fo r  any in d iv id u a l  
J * a  score on any day 
h % half**®iimte score (3 0  eeeonds) 
t  i t r i a l  score  
s  l t r i a l  s e r ie s  s c o r e .

k bar p laced  over the l e t t e r  in d ic a te s  a mean score as fo r  example*

1^ * & mean t r i a l  score on th e  B ota iy  P u rsu it f e e t ,  A d d itio n a l symbols

a re  added and are exp la in ed  as the need fo r  the® a r i s e s .  All ta r g e t

score® re ferred  to  are tim e in  co n ta ct w ith the If? **  diameter* c e n te r

area o f  th e  ta r g e t .  A ll  standard d e v ia tio n s  referred  to  are mmMimmi
1lik e l ih o o d  estim ates*  In d ica ted  as cr.

The standard d e v ia tio n  o f  a sample 1« always an unde x^-est l a s t  ion o f
the standard d e v ia tio n  o f  the param eter u n le s s  the mwm i s  equal to
the mean o f  the param eter. A more p r e c is e  e stim a te  o f  tb s  param etric  
valu e m s  he obtained  hy nultlplyl.ni*: th e  sa n r le  standard d e v ia tio n  hr

.D erivation o f  t h i s  formula i s  £ lv en  In P e ters  and Tan Voorhie 120, p p .70-71)*

l e t  X he any score  on the Hot^ry P ursu it T est
l e t  T he any score  on th e  Tvo-Eaitd C oordination  T est
l e t  % be any score  on the Complex C oordination T est.

f or fro® raw sco res  by the fonral* «r
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L evel o f  Perform ancet Rotasy P ursu it Tout

The mean t r i a l  «cow « fo r  each day ^nd fo r  «*ch su b ject on th# X/?*

diam eter ta r g e t  ar® shown in  Table I o f  Mrm®ndlx U. These scores v ere  

computed 'by d iv id in g  th e t o t a l  score fo r  a l l  tr ia l©  erch day by the  

am b er o f  t r i a l s .  They are referred  to  %  th# symbol X^. A graph o f  th#  

means o f  the t e a m  fo r  ®mch group by day# i#  shown la  H | W  1* 

in sp e c t io n  o f  the |rraph i t  can he seext th at the mean ©core v#.s s t i l l  in -  

e rea s lu g  a t the end o f  the p r a c tic e  period* but the ra te  o f  in crea se  was 

co n sid era b ly  lo s s  fo r  th e  l a s t  e ig h t  day© than fo r  th e f i r s t  sev en • An 

"ea/i sp u rtM i s  apparent but "would be norm ally expected  fo r  the su b ject © 

v ers  aware th a t the f i f t e e n t h  day was t h e ir  la s t*  The e f f e c t  o f  la ck  o f  

p r a c t ic e  over the weekend was a ct apparent th# f i r s t  weekend, but aver  

th e  second, groups A and h showed no improvement and. over the th ird*  

t h e ir  l e v e l  o f  perfornnnc* dropped. Group G shoved let®  e f f e c t  o f  no 

p r a c tic e  over the weekend. In sp ectio n  o f  the graph in d ic a te s  th at in  

t h i s  s itu a t io n  the h igh er  the l e v e l  o f  s k i l l  the g r e a te r  may be the  

decrement in  performance a© a r e m it  o f  a break la  the regu lar  p r a c t ic e  

ro u tin e .

To t e s t  th# h y p o th es is  th a t th# group# d id  not d i f f e r  s ig n i f ic a n t ly  

among then s e lv e s  in  m r fo rsa a e t*  th# a n a ly s is  o f  varian ce t©ehtti©oe was 

a p p lied  to  th# s c o r e s . The summary ta b le  fo r  the a n a ly s is  i s  shown 

In  fa b le  I I I .  The e v a lu a tio n  o f  th# between groups varian ce  a g a in st  th e  

r e s id u a l v arian ce  y ie ld s  a h ig h ly  s ig n i f ic a n t  value fo r  F* In d ica tin g  

th a t th# group® d i f f e r  s lg a i f l e a n t ly .  Group 6 d e v ia te s  from th© scam to  

th© g r e a te s t  extent*  so an a n a ly s is  v».e nude to  t e s t  the h y p o th esis  th a t  

Groups A and B do not d i f f e r  s ig n i f ic a n t ly .  The summary o f  the a n a ly s is  

1 © shown In Table I f .  When evalu ated  a g a in st  r e s id u a l (1*̂ 3 or both



TIKE 
ON 

TARGET 
IN 

.001 
MINTJTE 

UNITS

200

150

AtLl Subjects 
Group A 

: Group B
Grotto G

100

MYS

ROTARY PURSUIT TEST: KEAN TRIAL SCORES



38

msm in 1
A m v tn in  o r  r m u m g  nm  amm*

a o m iT  r m m t f  » b t  -mam m s  m tn >  s c o n s  ( i  ) .
# » 30

Source g w  .o*..&raiu*» M Variance £

f o ta l X8 8 ij«fl6 .eo W

Between Dejre X M s6?».oe 24 100480-.87 99.15**

Between 0-retzg»e 5555».*9 2 29769.24 2 9 . 3 7 **

In teraction 6178.50 2 0 292 .07

tteeldnnl iilOWs-B.f'l

fA2

A05

>xit I f

IOI3 .4 5

A5A-ITSIO 0? YAHlAVU
m m m  i-m m m  f i s t  u a i l t  'j

A A SB B,

’ •(. GuOSP 
4 S  TdlAh 
. 1 » 20

IICCJESIf OBOOB8.

Source I m j a O a a a iiM M laitoB P fl l x 2g

f e t a l 1 2 9 7 0 3 1 * 2 1 299

Between itajre 1 0 1 2 0 3 7 .2 0 IB 7 2 2 8 8 .3 7  6 9 . 5B** 7 2 . 8 5 **

Between Orerap* 31?3*39 1 3173.39 3 .0 5  7 .30

In tern etion 1144 .11 IB 8 1 .72

Beeidoal 280676.51 270 IO3 9 .5 4

wtldtiftX m&  In te r a c t io n  v a r ia n ce  (W^}9 Group® A end B do not d i f f e r  

eiirnlfl& M itXy. I t  «ay be concluded th a t 0 een tr tb titee  n ee t  to  th e

v a r ia n ce  ss*kmv? proune* and 4® th e  #mrnp producing th e  h e te ro g en e ity  o f  

the “between jrnwp* varian ce  m« shown i s  f a b le  I I I .

*Xn I M t  t^ b le  and threnrhcnit th e  rep o rt, a s ln r le  e e te v ie k  w i l l
in d ic a te  th a t  a  v a lu e  of I* 1® e ifn if lc a ja t  between th e  1$ and f% l e v e le  
o f  eon f t  d en se . A double a s t e r is k  v i l l  In d ica te  s ig n if ic a n c e  a t  lee® them 
th e  1:1 l e v e l .



Tim s o w i  o f  the differences in  th e group# cannot he eroerleeiitally 

dotsrained. hut there are two p o s s i b i l i t i e s .  I© e f fo r t  was and* to  

cre a te  the group® a t  the beginning o f  tr a in in g . fo r  su b je c ts  war® ehoeea  

o n ly  on the b a s is  o f  a v a i la b i l i t y  fo r  sch ed u lin g  purposes i f  they  

q u a lif ie d  under the standards set up fo r  th e  experim ent. .As one possible 

ex p la n a tio n  fo r  the group d iffe r e n c e s  th ere  sasy hare been a b ia s in g  

fa c to r  operating in  the method o f  s e le c t io n s  hut what would appear to  he 

the more obvious explanation o f  the d if fe r e n c e s  I s  in  the adjustm ents  

that had to  he node of the scoring apparatus, These adjustments o f  the 

e le c tr o n ic  relay® d id  not a f f e c t  the shape o f the curves to any ex ten t  

hut would la  expected  to  d ep ress the l e v e l  o f  the s c o r e s , The scoring 

r e la y s  were not ad ju sted  at any time during' the Group A experimental 

p eriod  hut were ad ju sted  o& se v e r a l o cca s io n s  during the ZvimpeB end 6 

e v p er ia en ta l peri ode* la s p it e  o f  t h is  the th ree curves fo llo w  essential

ly the saute patterns and in  no ca se  ic e s  a  d e v ia tio n  from a  smooth curve 

co in c id e  w ith  a  p o in t a t  which a scoring- adjustm ent was made. Although  

adjustm ents were made during th e  Croup 1 experim ental p eriod  a s w e ll  as 

th e  $roep * period* no effect on th e performance o f  ffroup B may he noted*  

Scoring adjustments cannot he e lim in a ted  as a source of the group differ

ence®.* but because the difference cannot he attributed only to them*

(1-ronp 0 w i l l  he used in  th e ca ta lysis  a long w ith  the o th er  groups.

To evaluate the effect on le v e l  of perfortaanee of the order in  which 

the tasks were practiced, the analysis of variance technique ŵ.s used*

The fewest individuals who practiced in one order was four* so four in -  

dividuals were selected a t  random from each of the other groups. The son 

of each individual*® daily me?n trial scores for all 1.5 days of practice
15 _

( £  1  ) was used a s  th e measure o f  perform ance, The summary ta b le  fo r
J«1 *
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th is  a n a ly s is  1® sheen in  fa b le  ? . From til® a n a ly s is  i t  nay be eoaelm&M 

that the order la which Ik® basics wre practiced had no effect on th e  

le v e l  o f  performance on the Rotary Ihirsmli Test*

fo  t e s t  th e  m il l  fo r e  o f  H ypothesis 1 M g a rd ia i th e  r e la t io n  o f  

I n i t i a l  p erfo m a n ee  to  f in a l  performance* Pearson pmduct-HRo®e»t c o r r e la 

t io n s  o f  the d a i ly  neea  t r i a l  score® (X^) were computed between day® 1 

.and 2* end each  w ith  a l l  the o th er  d ays. flic  i n t o m m k i t e a s  o f  eon* 

s e c u tlv e  day© \rere computed to  determ ine the e o a t le to ic y  w ith  which th e  

t e s t  measured performance fro® dry to day. The co rrela tio n ®  art- shown in  

fa b le  ? I .

tfs ia r  d u ll  fo rd 1* ta b le*  o f  s ig n if ic a n t  va lu es o f  r (8 , jv fM )*  a 
c o r r e la t io n  o f  Jfe6 3  w ith  a s  1 o f  30 I® s ig n if ic a n t  a t  the 1$ l e v e l  o f  

co n fid en ce , i t  » sy  he concluded then* t h s t  i n i t i a l  and f in a l  perfoiw aiiee  

i s  s ig n i f ic a n t ly  re la ted *  hut that the r e la t io n s h ip  i s  r e la t iv e ly  le v  la  

com parison w ith  the correla tion ®  between co n secu tiv e  days* ffce h lyh  

c o r r e la t io n s  between co n secu tiv e  day® show th at th e t e s t  i s  a  c o n s is te n t  

measure o f  p erferaance from clay to  day. Although the r e la t io n sh ip  remains 

p o s it iv e *  the c o r r e la t io n *  between Bay® 1 and 2 and a l l  o th er  days d ecrease  

a s  the day® become a cre  remote* Trews t h is  i t  a n st be concluded th a t th e  

p r a c t ic e  is. t h is  s itu a t io n  has a d i f f e r e n t ia l  e f f e c t  upon In d iv id u a l



*1

7hMM f t

im ssm Y  o f  m tk w t  n tm s m  f o s t
m m  t r i a l  m m m  ( ! t ) .  *  * 30

Baara Itagre
1 1 & 1 & 1 i  1  m  1 1 IZ A3. Ok 15

1 .8 2 .79 .64 .59 .58 .54 .5 4  . 57- .5^ .6 3 .5 5 .4 f • 53 .5 0

2 .94 .79 .78 •  70 .68 .6 6  .6 6  .6 4  .6 9 .8 3 .59 .6 2 .6 3
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performance* although In freneral the individual®  who are above av#r?yr® 

the 'beirinn.in#’ smut v w iif t  above averajge throughout t  m iltin g .

Fop la t e r  eva lu ation  o f  me&inaree o f  v a r ia b il i ty  rap reeeatatlve  

stensure* o f  performance u t i l  he d e s ir a b le . 91m p o ss ib le  are-sures con

sidered  would he those tfcst in d ica te  the le v e l  o f  performance early* mid* 

way* and la te  la  p r s c t lc t  a® w e ll a® the average le v e l  o f  performaiiee.

The r e la t io n e  between performance on s e le c te d  p r a c t ic e  days and th e me®®
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o f f o r  all 15 day*, a* w e ll  a* th s  fia t**  f r m  ^*y 1  t e

0*y 15 m*e showa l a  fa b le  VI I .  3sea»s*  th e  Bean, fo r  th e 15 dusy# i*  W *#d  

l a  p ari on the n e r te m m .c e  oa each day 11  would be expeeted  1® be e o * -  

r e la te d  w ith  e^.eh o f  than to a t  le a s t  mem* ex ten t*  Becmvme Xtey 7 i s  

h ig h ly  c o r r e la te d  w ith  Bey 1 5 * evaXmttom a g a in st  both would be im - 

a e e e e s a jy . fh a  meaa i>*rforaaac« o ver th e  whole training- p eriod  i s  a ls o  

h ig h ly  r e la te d  to  Bay 1 5 * Scores fo r  Bays 1* 2 . 1 5 * and g a la  mprmeiT to  

be  somevhctt d i f f e r e n t  ffleasarss so they w i l l  he used a® re p r e se n ta t iv e  o f  

p c r fo m a o e s .

tA M M  T U
i i m m o m i A n o m  o f  smscf&u m m huks o f  fm m m & m M  ( x J

*V#* v*f\m * f rV T** riv̂ Tr rat »* *» #fHfil 'Kt MU *0 1  fKS EDIT/lET i l f  fKSf . H * 3© i

Bsy 3tay Bay Mesa* Bays Bays
7 15 ...... fcrlU,.— ,

Bay 1  .§ 2 .5* *.50 • - . 2 0

.Bay 2 .€ 8 .6 3 mm .0 9

Bay 7 .9© me -

Bay 15 .fh *75

Mesa. Bays 1 -1 5  *5^

The later&cgr e o r r d a t lo f t s  o f co n secu tiv e  dsy® sfaowa la  fa b le  f t  

la d ie t t f l  th a t  the Eatery P u rsu it f e e t  m easere* rerfom axieo c e a s le t e a t ly

from  day I#  day. Am e s tim a te  o f  the r e l i a b i l i t y  o f  th e  t e s t  may h@ d*- 

r iv ed  fro® am e a a ly s i*  o f  th e  vsria& oe o f  the X̂  s c o r e s .  th e  summary 

ta b le  fo r  th e a n a ly s is  its shown in  f o ld s  f i l l .

^Gssnes&ed by sa b tr a e t is^  th e Bay 1 aeaa sco re  from the .Hay 15  mean 
•c o r e .
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am m t m  ow n;x*,& es too b jx< i. k x m r t m m i  t i t m w t m v *  
M ijtiT  FhffViT r , m  sm u t  k*...a» m u x  scoas*? { £ ) .

i  * 30

$#nr®« Sun o f  S c a r e s  *tff

to ta l- X&%886.8*> hh-9

Bfttvwa Individual# 395399.22 29 1363^6 66.88**
3ete«*a i) f8 Xh06721.OO lfc X00fe-ao*07 692.89**
Keeidn&l 82766*58 60 6 2 0 3 .8 6

fh e  d iffe r e n o e #  day* tT t h ig h ly  s ig n if ic a n t  a# ven ld  “fee

exp ected  X® e lem m ing s itu a tio n *  and th ere  ere  « l« o  s lg n l  f le a n t  d i f f e r 

ences between lsd lr id fta l*  la  l e w !  o f  w r f s m i c e ,  The r e l i a b i l i t y  o f  

I be t*e% »«y be e stla a ta d  by mean© o f am adaptation ©f th e  Hoyt technlcne  

{1 3 ) .  The r e l ia b i l i t y  l e  ctttrpttted a# follow®?

r  * , - J f e t a g d f t J t o f l i . .  ¥aT t,.................................................. .
Between la d . f a r .

kppXle d  t e  tb s  d ata  o f  ta b le  f i l l *  t h is  rati©  y ie ld s  a c o e f f ic ie n t  o f  

. 9 8 5 * I t  sa y  be eomclw&ed then* that th e  aeatm ree o f  performance obtain-* 

•d  are h ig h ly  r e l ia b le .

Homogeneity of Trial Scent fa r t  a b i l i t y  

An each day1# practice eons!sited  o f  15 or 20 t r ia ls *  i t  i s  p o s s ib le  

to consider each day a s  a s  IndlvidnaX c©aple o f  behavior and test to 
determine whether the war!a b i l i t y  w ith in  the d if fe r e n t  cample# i s  homo
geneous. That ls» hnre the wswple# been drawn from n o m a 1 population# 
haring a naam tm standard deviation? fhn t e s t  used  i s  th a t o f th e  cri
terion CX7* p .8 2 ) th e  r a t io  o f  a weighted geeeetrle mean to  a  w eighted  

a r ith m etic  mean o f  th e  naan «©uarc# f r m  which th# varian ce#  were
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o f  th e  standard d e v ia tio n s  o f  th e  t r i a l  sco res  as w i l l  be shown below*

In o th er  w ords, the v a r ia b i l i t y  tends to  be more homogeneous a s  the  

in d iv id u a ls  a re  more v a r ia b le*  I t  would be d e s ir a b le  to  have a measure 

o f  v a r ia b i l i t y  th a t would c le a r ly  d i f f e r e n t ia t e  between in d iv id u a ls  

every  day o f  th e  tra in in g  p e r io d , but th a t  Days 1* and 6 do n o t ,  w i l l  n o t  

s e r io u s ly  a f f e c t  trie a n a ly s is .  However, a measure o f  v a r ia b i l i t y  on th o se  

days w i l l  n o t be exp ected  to  be m eaningful*

In tr a -In d iv id u a l V a r ia b i l i ty i  Intra-Dqy

The c r i t e r io n  o f  in d ic a te s  th a t th e r e  are in d iv id u a l d if fe r e n c e s  

in  th e  v a r ia b i l i t y  o f  th e  t r i a l  sc o re s  fo r  each day. The e x te n t  o f th a t  

v a r ia b i l i t y  f o r  each in d iv id u a l may be measured by th e  standard d e v ia tio n  

o f the t r i a l  sco r e s  about the in d iv id u a l1s  own mean fo r  th a t day. The 

maximum l ik e l ih o o d  estim a tes  o f  the standard d e v ia tio n s  o f  th e  t r i a l  sco r e s  

fo r  each in d iv id u a l, fo r  each day, are  shown in  Table I I  in  Appendix D.

This measure w i l l  be in d ic a te d  by the symbol, +.  A graph o f  th e  mean 

£ fo r  a l l  su b je c ts  i s  shown in  F igure 2* In sp ectio n  o f the graph shows 

no c o n s is t e n t  r e la t io n s h ip  between v a r ia b i l i t y  and the day o f  the week.

I t  may be seen  th a t th e  mean in tr a —individ^ ial standard d e v ia tio n  shows 

an in cr e a se  fo r  th e  f i r s t  h a lf  o f  th e  tr a in in g  p er io d , and then d e c r e a se s ,  

t h is  type o f  measurement o f  sco re s  does n o t p r e c is e ly  f i t  VToodworth* s  

( 28, p . 173) c l a s s i f i c a t i o n  re fe r r e d  to  above, but because a l l  in d iv id u a l*  

were g iven  the same len g th  o f  p r a c t ic e  p er io d  i t  can be b est  c l a s s i f i e d  

as output per u n it  o f  time* V a r ia b ility  obtained  under t h is  typ e o f  

measurement would be exp ected  to  in c r e a se  w ith  p ra ctice*  The graph o f  

the mean f o r  a l l  su b je c ts  shows th a t in  t h is  s itu a t io n  v a r ia b i l i t y  in 

c r e a se s  on ly  f o r  the f i r s t  h a lf  o f  p r a c t ic e ,  and then d ec re a se s . That 

th e  res  t ilt s  do n o t  com pletely  agree w ith  a p red ic tio n  based on Woodwork *s
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sta tem en t may fee because th e  c l a s s i f i c a t io n  i s  a c t  p ro p e r an d /o r because 

th e  su b je c te  were Ajyproaucfciay t h e i r  p h y s io lo g ic a l l im i t ,  fhe  m m pr le v e l  

©f perform ance i s  l im ite d  by the  tnek* which would a ls o  ten d  to  re  dace 

v a r ia b i l i ty *  b a t w ith  the  p ra c t ic e  aoa* o f the su b je c ts  reached

th a t  l im i t  fit snjr tim e . A® w il l  fee demon®trated la te r#  in d iv id u a l  d i f f e r 

ences l a  the tre a d  o f v a r i a b i l i t y  a re  marked# fo r  some showed am in c re a se  

l a  v a r i a b i l i t y  throwtfhont tra in in g #  w hereat o th e rs  showed a  c o n s id e ra b le  

d ecreeso .

'fo t e s t  th e  h y p o th es is  th a t  o rd e r o f  p ra c t ic e  on th e  task*  had no 

e f f e c t  on v a r i a b i l i t y  o f performance# th e  15 day o f  th e  d a ily  s tan d ard
15

d e v ia tio n s  o f  t r i a l  sc o re s  ( % cr. ) were analysed  a s  shown ill fa b le  I .
<7*1

th e  same 2E s u b je c ts  were used a s  in  th e  evaluation o f th e  e f f e c t  of o rd e r 

o r  p r a c t ic e  on le v e l  o f  perform ance.

IP&BXstS A

AHj&rsis oy VAttUBiw oi* BOfAhf PtJEBUit r m f  
total sm m ® jnemfXOKs or m ilt m u i scons, w * ?h

&9M8A M  M m

T o ta l 27269 23

between Order* 4465 5 803

W ithin Orders 22804 18 1267

flie  a n a ly s is  ra p p o rts  th e  hypo thesis  th a t  th e re  e re  no d if fe re n c e s  in  

v a r i a b i l i t y  a t t r ib u t a b le  t© o rd e r  o f p r a c t ic e .

to  t e s t  the  m all form ©f H ypothesis 3 end to  determ ine th e  

c o n s is ten c y  o f each in d iv id u a l*  * v a r i a b i l i t y  fro® day to  day* p ro d u c t-  

moment c o r r e la t io n s  of v a r i a b i l i t y  sc o re s  (0 ^) were confu ted  between Day 1 

and a l l  o th e r  day* and between co n secu tiv e  days. These c o r r e la t io n s  a rc
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prmmmtmd im Tn'faX® XX*

U s in g  o f  t i m  l e a n t  v « 2 n * o  i f  ?  (  8 ,  p * 5 & 9 )*

w ith 28 &*&*»## ftf fMHloa a  ©arr#l*tlon o f ,361 ! •  a t the

5'y l # w l  o f  oockiltaaMoo* **4 # e o # ff$ e i« s t  o f  *1*63 to  olfttifioejJttly  

out fron  f# fp  ftt tli#  1# le v # !  o f  coBftdomeo. %  throe «t#&&&*d* mmm mi 

the mmnmlm-tiomm o f  2fcp 1 w ith mtbmw &wy« d t f f m  flow

a t the mv $$ k w l  o f ooitfltas##* flow  o f  the oouoeewfclve 4oy 

e o m k t l o a i i  dJffief «i*?»iflo«featly f*©© mmro n% the 5‘l  l# * e l  oras* Uro & tffe*
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a t  the I p  l e v e l  o f  confidence* In sp ectio n  o f  the data shown l a  Te.ble I I  

o f  Appendix U ©hows th a t th ere are marked in d iv id u a l d iffe r e n c e s  in  the  

tread  o f  v a r ia b i l i t y  w ith  p ra ctice*  Some In d iv id u a ls  show a marked de

crease* o th ers  remain a t the ease le v e l*  and a few show an in crea se  in  

v a r ia b i l i t y  w ith  p r a c t ic e .  With such in d iv id u a l d ifferen ce®  in  trend  

one could  not expect to  p r e d ic t  f in a l  v a r ia b i l i t y  from the le v e l  o f  

i n i t i a l  v a r ia b i l i ty *  I t  any be concluded th a t in tr a - in d iv id u a l v a r i

a b i l i t y  e a r ly  in  -practice » m  measured by the standard d e v ia tio n s  o f  the  

d a ily  t r i a l  scores* i s  not s ig n i f ic a n t ly  r e la te d  to  i s t r a — in d iv id u a l v a r i

a b i l i t y  la t e r  l a  p ra ctice*  This measure o f  v a r ia b i l i t y  i s  not c o n s is te n t  

from day to  day and the r e la t io n s  tmons? the co n secu tiv e  day* are chance 

r e la t io n s h ip s  5®$ o f  th e  time*

An e e t ln a t*  o f  the r e l i a b i l i t y  o f  the in tr* —in d iv id u a l v a r ia b i l i t y

as measured 'by the standard d e v ia tio n s  o f  the d r i ly  t r i a l  sco res  (<y. )
%

may be computed by the- Hoyt a n a ly s is  o f  varian ce tech n iq u e . the summary 

o f  the a n a ly s is  Is  shown In T@».ble XXt*

TABL1 XXI

a n a ly s is  o f  vdsiAMm m n  b i m t v i t m t  M tim jm m m *
SDTAHT P tm sIIX f STAIHIAHO BfiVlATICWS OF fB SA L  SCOHES.

X * 30

Source

T o ta l

B n . .e f  Scuares M

449

2

m o i . 6 *

«R*»

Between In d iv id u a l* 2477.28 29 85*42 fe.ao*»

Between ltaye 674*96 14 48 .21 2 . 5 7 **

le s id u a l 8249*40 406 20,^2

r  -  ____ g&ft2..r.   * .762
85.h?
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Fro« the n a a ly s is  i t  may he concluded th at there are s ig n if ic a n t

individual d iffe r e n c e s  la variability. The significance of the differ

ence between days indicates that there is a trend la the a v e r s e  v e r i -  

e b l l l t j i  a® is shown in Figure 2 . The estimate of reliability of *?62 i t  

co n sid era b ly  lower thsn th a t for the performance s c o r e s . The nee aure of 
v a r i a b i l i t y • th en , I® much l e s s  r e l ia b le  than the measure o f  p er fo m ea ce  

on the same task, fhe low estim a te  of reliability, along w ith  the low 
o r  xero in te r -d e y  cor r e la t io n e ,  in d ic a te s  th a t t h ie  mea sure o f  v a r ia b i l i t y  

Is of doubtful value ̂ r  describing or predicting behavior level®•
fo  t e s t  the h y p o th es is  th at the d if fe r e n c e s  ta  v a r ia b i l i t y  between  

groups are n ot s ig n i f ic a n t ,  the a n a ly s is  o f  varian ce t e e t n lp B  wee a ga in  

a p p lie d , th e  summary o f  th e  a n a ly s is  i s  diovn in  fa b le  X III .

*A£Ut 1111
aju&y&xs of r m is G s  m  is t w is i obouf 

m fh M  r m ^ s v s  ?& st s f m r n m  r o m T io t s  o f  12011. nm & m .
B * 30

Source So® o f  S:«ftie.r»s M T ftllsaes F

f a t a l m o i . & t Uh9

Between Bays 67b . 96 lb k $ .2 l  2 . 0 1 *

Between Qr&m^n 3 2 7 .6 3 2 I 6 3 . 8 I  6 . 8 2 **

In te r a c t io n 6 6 9 .1 6 ?B 2 3 .8 9  -

H esidual 97?9 .6 9 A05 2A.0 2

Ttm a n a ly s is shows th a t  th e re  mre s lg n l f le a n t d iffe r e n c e s  between

grou p s, f a  determ ine which group c o n tr ib u te s  most to  th e  between groups

v a r ia n c e , a s im ila r  a n a ly s is  o f  Oroure A and B i s  shown in  fa b le  FIT. fh e  

between groups varian ce i s  s se h  l e s s  than th e r e s id u a l va.rla.aee* in d ic a t in g  

th a t group* A mad 1 are s o t  s ig n i f ic a n t ly  d i f f e r e n t .  As in  the ca se  o f  the
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TAMM XI?
a ia l t s i^ OF VAElABCL roH group BIFFSBBHOBS,

ROTARY HJH?-m f  fa s*  s tk m A W  m f t n n o m OF TRIAL BOOSTS,
Gm w s  A I D  2 . H * 20

Source i f I

T o ta l 7770.19 ?99

Between Days 707.81 Ih 5 ) .5 6 3 .O3*

Between Groups 7 .88 1 7 .8 8 •

In te r a c t io n 332.28 1A 2 3 .7 3 4*»

R esidual 6722.72 270 2 b .90

perfo rm ance  sc o r e s , O rroo 0 o u s t  be the heterogeneous yrotm , but In. t h is  

e a w  the mean v a r i a b i l i t y  o f  ®vwm Q f o r  a l l  15  dfijrs i s  h ig h er  than the  

mean v a r ia b i l i t y  fo r  the o th er  yroups. Agmln th ere i t  no way o f  a s c e r ta in 

in g  the ca u se  o f  t h is  d if f e r e n c e , bat the## r e s u lt s  would seem to  in d ic a te  

t h  fc the ©coring adjhastaent was not p r im a r ily  r e sp o n s ib le . I f  minuet meat 

o f  the scoring? r e la y s  w r »  resp o n sib le  fo r  depressing? the performance 

sco res  the v a r ia b i l i t y  v e u ld  a ls o  be reduced. A# t h is  was not th e ease*  

th# in d ic a t io n  1© th a t  mm unknown f a c t o r  operating* In th e  © electio n  o f  th e  

groups sa y  have been prlta& rlly re sp o n sib le  fo r  the h etero g en e ity  o f  Group 

<3.
Because the groups do d i f f e r  in  v a r ia b i l i t y ,  each w^s analysed

se p a ra te ly  and a  Hoyt r e l i a b i l i t y  c o e f f ic ie n t  computed. The c o e f f ic ie n t s

ob ta in ed  fo r  each ^roup eras

Group A r  * .8 1
Group 1 r  * .68
Group 6 r  * .1*3

A ll su b je c ts  r  * .7 6

Although th e  r e l i a b i l i t y  o f  th e  v a r i a b i l i t y  d i f f e r #  In  th e  th re e  r ro u p e ,

combining? theas y ie ld #  a  c o e f f ic ie n t  only  s l ig h t ly  lo v e r  than  th a t  o f  th e
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Most r e l i a b l e  group* TM® r e s u lt  i s  not unexpected fo r  th e range o f

sco res  is increased*

In an e f f o r t  to  o b ta in  a isoro c o n s is te n t  e s tis so te  o f  the In d iv id u a l**

v a r ia b i l i t y ,  th e  d a ily  standard d e f la t io n s  o f  the t r i a l  sco res  («r^) were

grouped and means o f  th e gresmed measure* computed. Grouping was by

ca len d ar weeks so th a t days grouped were as fo llo w s  5

1 through 5 
4 through 8 
9 through 13

lb  end. 15 •

th e  in te r -u e r io d  prodttet-noswnt c o r r e la t io n s  o f  the grouped, measure* o f  

v a r ia b i l i t y  and th e  c o r r e la t io n s  w ith  m c h  in d iv id u a l* *  neon v a r ia b i l i t y  

f o r  th e  15 day tr e ta in *  p er io d  ( s . )  ere  shewn in  Table X?*t

m i  xr

i a r m ^ o m s A T io s s  o f  o m o u pid  -jf v a h ia b ij u Xt t ,
B0 TAKT PUBSllIf fP S f . w * 30

Ib&vs 4—8
Days

9—11 1&-13 %

1 -3 —• 2 6 -*2<S - .1 6 •03

/.$—8 .78 .6 3 .8 6

9 -1 3

14-15

.7 2 .90

.8 2

th e  in terco rrc 'la tio n fl o f  grouped m easures o f  v a r ia b i l i t y  support 

th e  p rev io u s  co n c lu sio n  th a t  v a r ia b i l i t y  e a r ly  In  p r a c t ic e  I s  no t r e l a te d  

to  v a r i a b i l i t y  l a t e r  in  p r a c tice s  hut i t  i s  ap p aren t th a t  neon v a r ia b i l i t y  

over a  p e r io d  of se v e re !  days i s  a more c o n s is te n t  measure than v a r i 

a b i l i t y  fro »  one day to  a n o th e r . The h ig h  c o r r e la t io n s  o f  grouped sum sure*  

o f  v a r i a b i l i t y  a f t e r  th e  t h i r d  day w ith  s s n s  v a r ia b i l i t y  fo r  th e  whole
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p er io d  would be expected* and In d ica te  th a t th ey  arc  m*»imrlag 

a jm ro x la a te ly  th e m m  th in g , fo r  la t e r  ev a lu a tio n *  th e mean v a r l-

.a b i l i ty  fo r  la y *  1~3 end fo r  &®y* H 3  w i l l  he used a* rep resen ts  t iv *  

o f  v a r ia b i l i t y  « a r ly  and 1st® In  p ra c tice*

A* a  p a r t ia l  te a t  o f  the n u ll  fox® o f  % pothe«l«  k  concern ing tb e  

r e la t io n s h ip  o f  v a r ia b i l i t y  to  le v e l  o f  p erfoxsan ee throughout tra in in g *

th e c o r r e la t io n *  between v a r ia b i l i t y  (a ) and performance (X. ) fo r  the1* %
same day a r t  shown in  fa b le  XVI*

fu B ia  x n

so ta e ?  H m ruir f  ,-s? m o m c f- tio m m !  m m & M sio m  
mamm vabubxutt (*.) ajto n a u o m u K B  fit) o* w *  sams day.

* * -  30 *

2e s . l Z 2 k S 2Q . 1 5 . 
r .59 . 5& .18 -.fcl -.AO - .5 8  - .7 9

The corre la tio n ®  shew th a t v a r ia b i l i t y  ha* a s ig n i f ic a n t  p o s i t iv e  

r e la t io n s h ip  to  performance e a r ly  in  p r a c t ic e ,  but th e  c o r r e la t io n s  drop 

to  sera  in  th e  f i r s t  fo u r  day* and then become In c r ea sin g ly  n eg a tiv e

through the- remainder o f  the p r a c t ic e  p e r io d . I t  may be concluded th a t

v a r ia b i l i t y  a s  measured by th e  standard deviation , o f  the d a ily  t r i a l

sco res  ( a . )  1* r e la te d  to  ptsrfom aace# but the d ir e c t io n  o f  th e  r e la t io n -  t
sh ip  depends on the l e v e l  o f  le a r n in g . The high p o s i t iv e  c o r r e la t io n  

th e  f i r s t  two days i© probably an a r t i f a c t  o f  th e  method o f  measurement 

o f  v a r ia b i l i t y .  The «t*a*wr* I* based, on. th e  standard d e v ia tio n  o f  th e  

t r i a l  score® w ith in  each day. Because a la rg e  assouat o f  ivp reveaen t  

take* p la c e  w ith in  the f i r s t  few day* th e  standard d e v ia tio n  w i l l  be 

determ ined to  a la rg e  e x te n t  by the amount o f  improvement ra th er  than 

the v a r ia b i l i t y  o f  the in d iv id u a l from t r l r l  to t r ia l*
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As & fu r th e r  t e s t  o f  H ypothesis h% c o r r e la t io n s  between grouped 

measures o f  v a r ia b i l i t y  and i n i t i a l  and f in a l  performance were computed 

to  determ ine the p o s s ib le  va lu e o f  measures o f  v a r ia b i l i t y  as p r e d ic to r s  

o f performance on the same task* The c o r r e la t io n s  are shown in  fa b le  

XYXI.

f&BJUl XYII

vOKRXLATIQN O f IM T M -M T  YARUBXLSVY WITH m i l l  WSAI SCOHI,
D O T  FUmSUIT TXST. I  * 30

V ariaM lity  (<j.)
Performance Bays Bays Bays Bays

< V  _ i= 2  j i= s .  2= 11  l i t z i s

Bey 1 .6 2  - .4 8  - . 4 6  - .4 0

i^ y  2  * 59 - .5 9  -*56 - -5 0

Bay 15  .3 0  - . 5 8  - .7 3  - .7 6

Bain - .1 3  - .3 1  - .4 6  - .5 5

U sing G u ilfo rd 1 s ta b le  o f  the s ig n if ic a n t  v a lu es  o f  r  ( q , p .5 4 8 ) ,  

a c o r r e la t io n  o f  . 3&1 i s  s ig n i f ic a n t ly  d if fe r e n t  from ?ero at the 5$ 

l e v e l  and a c o r r e la t io n  o f  .4 6 3  i s  s ig n if ic a n t  a t the 1% l e v e l .  I t  may 

be concluded then* th a t the mom v a r ia b i l i t y  o f  the f i r s t  th ree p r a c t ic e  

days i s  not s ig n i f ic a n t ly  r e la te d  to  f in a l  le v e l  o f  performance or to  

g a in  in  performance from Bay 1 to  Bay 15* Grouped measures o f  v a r ia b i l i t y  

a f t e r  .Bay 3 show s ig n if ic a n t  n egative  r e la t io n s h ip s  to  f in a l  l e v e l  o f  

perform ance. In every ca se  performance (X^) e a r ly  in  tra in in g  shows a 

h igh er c o r r e la t io n  w ith  f in a l  performance than does v a r ia b i l i t y  a t  the  

same sta g e  o f  lea rn in g  (s e e  Table V I).

Other methods o f  e stim a tin g  in tra-day* in tra -in d ir id u e  1 v a r ia b i l i t y  

were in v e s t ig a te d . The variance o f th e  t r i a l  scores for each in d iv id u a l
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f o r  each  day us.® A a© & s e a m  o f v a r ia b i l i ty *  'but th e  re m ilts  ob ta in ed  

were e s s e n t ia l ly  th e  sasa© a s  th ose  o b ta in ed  usin^  s ta n d a rd  d e v ia t io n s ,  

K ith er m easure p robab ly  would be s a t i s f a c to r y ,  but th e  s tan d a rd  d e v ia tio n  

ha© been used because i t  return®  the value® to  t h e i r  o r ig in a l  power.

For purpose© o f  comparison the c o r r e la t io n  fo r  co n secu tiv e  deys fo r  

both  th e  va r ia n ce  and th e standard d e v ia tio n  are shown in  fa b le  XVIII*

St i s  apparent th at th e  v a r ia n ces  jsrive n e ith e r  so re  nor l e s s  a  c o n s is te n t  

measure o f  v a r ia b i l i t y  than the standard deviation©  o f  th e  s c o r e s .

An o th er measure® o f  v a r ia b i l i ty *  th e  10 -  90$ ran ts and the a v e r t s  

d e v ia t io n s  were computed fo r  each day*® t r i a l  sco res  fo r  th e  f i r s t  th ree  

su b jects*  but th ese  m easures were M yh ly  c o r re la te d  v i t h  the- v arian ce  and 

standard d e v ia t io n . Because th ese  measure® are l e s s  conven ient to  handle  

m athem atically  and appeared to  be m easuring the same th ing* they vere not 

an a lysed  fu r th e r .

m m&  X f l l l

i m m - m x  o c m m u s m m  of hotast w m v v s  m $ ?  m m m m  m v u t i o m  
& m d  m n u m m  o f  m . t m  th ia i*  s c o h s s .  i  * 30

a , I k t r
wmJmSSSL * 2 0d* Qf J2K rou w

1 2 .3 3 .3 2 a 9 .60 .6 0

2 3 .2 5 9 10 *^3 JA

3 h •Ob .0 3 10 11 .2? .21

h 5 -*■0 ? - . 1 0 11 12 .2 3 .1 6

5 6 .3 5 j i i 12 *3 .3 8 .36

6 7 .2 9 ,2h 13 lb- •23 .2 0

7 8 .3 6 .32 lh 15 .5* .50
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la& a^Xadlrldttol f& riab tllb y i X»t®*»B®jr

f&ii A m lyslo  %kum tnT  d^o^rfbtNl tsa© boon o f m r ta M llty  ^ itM u  tho 

lMlvldm*Ul v lth is i *ne!i fe y . I t  I f  n®*oibl# to obtain an addition®! 

mmr ««r® o f  v a r ia b il i ty  ir llt lf t  lb® ttlv n e n  d/ty®» tfmrm  &y®

%hrmm nsgro to  neaottr* t t l «  t f ir ta M H ly . 1*11# f i r o i  to  b® ooa-*

®ld*y«rd i#  lb*? ifsutfiBi# llk o llh o o d  t d i i m le  o f  ib® otandard & #viailoa o f  

th* d a lly  mooa t r ia l  ocoro*. (X^) fo r  oaet* ia d tv tiu a l **<rat Mm mm mmm 

fo r  tho o a t ir t  I f  d*y». flw or *y® ih® room* obown In f il» U  t  o f  

Awroiidl* U, and th® lo  d#rlv## by eas-pitlisgr tho «&&!*&!* rd d o r io tio n

o f  onofe rov* 'fbm stsatdsri fo r  «?*®h in d iv id u a l ®.r@ in

tnhlm  XIX* iadtoatod  by th® •yw’bol «a^* tiafortwiatoljr th is  1«

ao l oa® o f  v a r ia b il i ty  al«no but I* ®l«o a o f  th® tmmmi o f  Im rnm

im *  A I*.*#® gan&ait o f  t»i»fwesae«t v l i l  toad to  in®re®** tfe# o f  th®

m®m®« *ih* c o rr e la tio n  o f  wl th  fruin In p#rfem?utee f » a  li®y 1 to  

Boy 15 yi®M® a  e * * f f ie l« s t  o f  *90, ta&iootlagr that tho otnadturd d«vlj&tl&» 

o f  tint d&lly ao«ua t r i a l  oeoroo 1® *  M n n u at to  m 1 aff® o r to n i* o f  i»r>row»

mont o f  |iorfo»K »eo  r&th®* than w l & t i U ^ r  o f  p®rfoiMM»ft«

fo  sa ip tn ij ile  fo r  th® o f  fo o t o f  looyttlor* a ®tit.®4*trd vqo

fo r  *®ch in d iv id u a l for  ©as!* tk y . f® «H jd a  t lilo  m&rm thm
_  50 « .

a*vi®tto«i o f  its® indlvl& aol X* oooroo fro® th* d a lly  # w « o  t ta a  ( 2 ?  3L )
* J L A - d

voro divided by Its# *tattd®«d dovtatloit o f  it*® botw*«a»i»dlvi&ti®l 3© 

«*or** fo r  that fey*

??tiyife*rd teor® * & * —J L a A —.
*  0

Th» mtmtmm  o f  lu tiA dujr v a r ia b il i ty  obi*i»®& fro® thos® oeorro i s  th® 

standard &«vt atlas® o f  oach indlvldo® !** ®tn*daid oooy*® ov®r th® 15 <%W 

'P tm ettm  tsoriod# and v l i l  b® lMt#*vt#cl by th* aynbel * ^h*s* standard

&*vl*tlo®« i n  «ho*m in  rati®  IIX, fbi© »#c-«rarr 1® ®ff®«t®d by tls# amouAt
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ifT .xB~M f m m m m m  qw m u im $ U T r t m m $m  tn m sm t f mm

%

4 1

*
a

%

7 0 .4 5

t 6 3 .4 2 .361 *•330 17 64*30 .4 3 6 6 .3 4 1

3 6 7 .1 5 .188 fc.5 5 2 18 6 4 .1 f .3 0 6 4 .2 7 1

6 5 4 .8f .401 3 .2 2 6 I f 63 .9 5 .4 4 3 2 .8 7 7

5 6 3 .5 3 .250 5 .* 9 5 20 6 l  .42 .423 5 .2 2 0

6 5 8 . 02 .399 * .6 3 6 21 53-84 -759 4 .4 8 0

7 55*33 .4 0 3 2 .921 22 4 6 .5 3 -593 4 .3 9 3

a 6 6 .5 7 • 395 3 .998 23 6 3 .0 0 • 345 6 .3 7 4

9 6 6 .3 2 .460 6 .1 2 9 24 6 1 .3 0 .3 4 6 3-917

10 4 0 .2 2 6 .0 7 9 25 74 .1 9 .590 5-280

11 6 5 .  JB . j6 6 3.561 26 5 3 .0 8 .4 ® 4*830

12 4 7 .5 7 ,h7H 4 .442 27 5 6 .2 0 .390 4 .6 7 5

13 6 6 .4 3 . y n 5-065 28 5 2 -6 4 • 394 4 .4 3 5

14 54 .20 •33? 3-^32 29 4 7 ,6 8 .657 3 .407

15 5 8 .1 2 .3?? 4 .2 7 6 30 4 0 .4 6 .624 3-415

4*910

o f lea rn in g  on ly  to  th® e x te n t  th a t th* r a te  o f  learning; d iffer®  frets th e  

f o r  a l l  su b je c t* . fh e  lf*dXirito&X who lo a m s  user® m i ld ly  or  la s s  

v i l l  appear more v a r ia b le  than th e  in d iv id u a l vhe lea rn s  a t th® 

ra te  a s th# a v e r s e  fo r  the £Voup*

The th ir d  m a su re  o f  In trs^ in d iv ld iia l*  lnt®r~dey v a r ia b i l i t y  1# th e  

l ik e l ih o o d  e s tim a te  o f  th e  standard d e v ia tio n  o f  each

d a ily  v a r ia b i l i t y  «eor#« 0 ** or  the standard d e v ia tio n  o f  each raw o f

?afci# IX o f  tooea& ix 3 . fM e  standard d e v ia tio n  o f  the standard d ev ia tio n #



58

w i l l  be in d ic a te d  "by the symbol a  • th e  -produet-momexit c o r r e la t io n s  o f
a t

th e  th ree  measure© o f  in te r -d a y  v a r ia b i l i t y  w ith  each o th er  are!

%
v s . <* n 1h

r  * - .h 7

%
v s . cr i 

"t
r  * .0 3

%
v s . *  I

a t
r  * .m

th e  th ree  measures o f  v a r ia b i l i t y  are ap p aren tly  d if f e r e n t  m easures. The 

standard d e v ia tio n  o f  th® mean sco res  (m m  ) i s  not used  further* fo r ,  

a s  was shown above* i t  i s  p r in c ip a lly  a  measure o f  improvement •

A© a  t e s t  o f  H ypothesis 5 regarding the r e la t io n  o f  in te r -d a y  and 

in tra -d a y  m easures o f  v a r ia b i l i ty *  the c o r r e la t io n s  o f  measures o f  in t e r -  

day v a r ia b i l i t y  w ith  measures o f  in tra -d a y  v a r ia b i l i t y  were computed. 

These c o r r e la t io n s*  a long w ith  c o r r e la t io n s  w ith  performance* are shown 

in  fa b le  XX.

TABU. 'XX

WBMMMZiam of MmscsKS of y a b u b iu t t  vxm m x m m s  o f
I Iff BA-DA.? F A B U B Iim  AMO WB8ASUBKS OF FIRSO®fAISB 01 f2S

RQTA.RT nmmiT fist. 1 * 30

a t  1 -3  0 t  9 -1 3  Xt  1 Xt  15 x t

® . 1A . 56** - . 0 6  - .h i *  -.A h*
*x

0  - . 2 0  . 0A - . 2 6  - . 0 3  .1 8

♦ S ig n if ic a n t  a t  th e  5% I s v e l  o f  co n fid en ce .
♦ ♦ S ig n if ic a n t  a t the 1# le v e l  o f  co n fid en ce .

U sing the v a lu es  p r ev io u sly  c ited *  a  c o r r e la t io n  o f  .3 6 1  1© s ig n if ic a n t  a t  

th e  5% l e v e l  o f  confidence* and a c o r r e la t io n  o f  .&6 ? a t the 1$ l e v e l .

The standard d e v ia tio n  o f  the standard sco res  i s  s ig n i f ic a n t ly  c o r r e la te d  

on ly  w ith  v a r ia b i l i t y  l a t e  in  p r r e t ie * . fh e  standard d e v ia tio n  o f  the  

standard d e v ia tio n s  i s  not r e la te d  to  e i t h e r  o f  the Measures o f  in tr a -d a y
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v a r ia b i l i t y .  In ter-d ay  v a r ia b i l i t y  cannot be p red ic ted  fro® i n i t i n i  

intrrwdny v a r ia b i l i t y * but on© o f  the measures i s  r e la te d  to  f in a l  -per* 

formoac#. H ypothesis 5 I t  on ly  p a r t I a lly  supported. Measure# o f  I n te r -  

day v a r ia b i l i t y  ere not r e la te d  to  i n i t i a l  performance so cannot be 

p red ie ted  fro® i n i t i a l  perform ance. The c o r r e la tio n #  o f  the standard  

d ev ia tio n #  o f  the standard sco res  w ith  f in e !  performr.nce end g a in  In  

performance ere  s ig n if ic a n t  between th# 5$ end 1? l e v e l  o f  co n fid en ce .

I t  i s  d ou b tfu l i f  measure* o f  in ter -d a y  v a r ia b i l i t y  are re la ted  to  

measures o f  perform ance.

time o f  f  ra in in g  to  % ach a  C r iter io n  

As an a id  in  evaluntliqr measure* o f  v a r ia b i l i ty *  the number o f  t r i a l s  

required  fo r  each in d iv id u a l to  reach two performance c r i t e r ia  were tab

u la te d . The c r i t e r ia  used are a s in g le  t r i a l  score o f  200 (X. * 200) andt
a  t r i a l  s e r ie s  mean o f  200 (X •  2 0 0 ). The r e s u lt s  are shewn in  fa b le  XXI.

The c o r r e la t io n  o f  th e  c r i t e r ia  w ith  each o th er i s  .8 8 . and 

c o r r e la t io n s  w ith  Day 1,5 Performance (X^) aret

C r ite r io n  X̂  » 2001 r  » - .7 8  

C rite r io n  X * 200* r  * - .9 0 •

Because the t r i a l  s e r ie s  c r i t e r io n  i s  h ig h ly  r e la te d  to  f in a l  performance* 

only th# c r i t e r io n  o f  X̂  « 200 w i l l  be u se d . The product-mo^ant c o r r e la 

t io n s  o f  t h is  c r i t e r io n  w ith  measures o f  v a r ia b i l i t y  and performance are  

shown in  fa b le  XXII. The c o r r e la t io n s  w ith  v a r ia b i l i t y  were computed to  

t e s t  the n u ll  form o f  %P0th e e l«  6 concerning th# r e la t io n  o f  v a r ia b i l i t y  

e a r ly  in  p r a c t ic e  to  tim e o f  t r a in ie r ,  w ith  a c o r r e la t io n  o f  .lid o l g n i f i -  

cnat a t  th e  l e v e l  o f  confidence* a l l  the above c o r r e la t io n s  are  

s ig n i f ic a n t .  Although the c o r r e la t io n  i s  low* time o f  tr a in in g  may be 

p red ic ted  from v a r ia b i l i t y  e a r ly  in  t r a in in g . The c o r r e la t io n  o f  I n i t i a l
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tabus ixt
m m x m  o f  th x a ls  to  mu<qh two om itkeia o f  pkhiohmafc* oi fm  hotaht mimt* test

i lM a fit X. * 200 M l i s l Xl  j» .,200. V ^ a

1 5? m 16 3? 60

2 7U 110 17 51 100

3 TBt 60 18 87 115

h 71 90 10 81 105

5 51 80 20 66 145

6 th 53 21 90 165

7 m 40 22 100 185

a 59 95 23 93 110

9 97 155 2h 116 145

10 147 200 25 58 100

11 51 100 26 37 60

i t 99 205 27 202 230

13 37 60 28 97 155

lh 60 75 29 47 95

15 118 130 30 86 195

performance w ith  fete m atter o f  t r i a l s  to  reaoli t t e  c r i t e r io n  i t  

num erically h i t t e r  feten fete eerrelfttlem  o f  i n i t i a l  v a r ia b i l i t y  v i th  t t e  

m sb e r  o f  t r ia ls *  Jtewovor* a p p lic a t io n  o f  fete H otellin g  f  feast* as  

g iv e n  In Johmsoii ( l j , p * 5&)9 stew* th at t t e  c o e f f ic ie n t s  do not d i f f e r  

sijsm ifieeiifely . Because a measure o f  performance must be obtained b efore  

t t e  v a r ia b i l i t y  cam. t e  eompnted* a  measure o f  v a r ia b i l i t y  1» Tvrrtetlcable 

on ly  if  i t  adds to  t t e  p r e d ic t iv e  e f f ic ie n c y  o f  t t e  measure o f  perform

ance* The in d ic a t io n  i s  th a t v a r ia b i l i t y  may t e  as yood a  p r e d ic to r  o f
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fA&Ui XXII
Q o m m ^ to m  o? msm-m ow m n i s  rm  a cH if^m ioi wrai 

Mmmmm  o f  VAHUBiixtr ahd oh r m  royaby FBHftn* * s s t .
I  * 30

° t (X-3) °* (9- 1?) f |_ l  h j .
C rttm rltm  X% * TOO ~ .h 9  .6 0  - . 6 0  - .7 5

iis ©  o f  t m i n l a f  a s  i s  I n i t ia l .  performance# bat fa r th e r  research  i s  

retruirad to  determ ine i t s  a ee fb ln e ee  a s  an a d d it io n a l m r a ir t .

S y p o th es is  7 i s  concerned w ith  th e  ev a lu a tio n  o f  a  measure o f  

I n i t i a l  v a r ia b i l i t y  in  a d d it io n  to  a  •#©sure o f  i n i t i a l  performance a s  & 

p r e d ic to r  o f  f in a l  perform ance• 7o t o s t  th© n u ll  form o f  the hyp oth esis*  

th# a t l t i f l #  c o r r e la t io n  o f  i n i t i a l  performance kiuI I n i t i a l  v a r ia b i l i t y  

w ith  f in a l  performance computed# The c o e f f ic ie n t  obtained was .50* 

a  vain# o f  th© sasi# m ^ n itad #  mm th# ser e -o r d er  c o r r e la t io n  o f  i n i t i a l  

and f in a l  performance.^" th e  seme teolmicm® was a p p lied  to  determ ine the  

e o n tr ib a tio B  o f  i n i t i a l  v a r ia b i l i t y  1 si a d d itio n  to  i n i t i a l  'm rtonm nam  

In p r e d ic t in g  th® a m b e r  o f  t r i a l s  to  reach a merfesmanee c r i t e r io n ,  fh e  

m u ltip le  c o r r e la t io n  c o e f f i c i e n t  obtained  %ra® .6 7 . t h i s  i s  .07  h ig h er  

than th® sero -o rd er  c o r r e la t io n  o f  i n i t i a l  performance and um ber o f  

t r i a l s  to  a c r ite r io n *  and does not rep resen t a  s ig n i f ic a n t  d if f e r e n c e ,  

fh ere  I s  no evidence from thee® a n a ly se s  th a t i n i t i a l  v a r ia b i l i t y  adds to  

th# e f f ic ie n c y  o f  i n i t i a l  performance fo r  p r e d ic t  in f  f in a l  perform ance.

A d d itio n a l s t a t i s t i c a l  a n a ly ses  in d ic a te  th a t the sero -o rd er  

c o r r e la t io n  c o e f f i c i e n t s  based on 10 e a se s  ere  s o t  s u f f i c ie n t ly  s ta b le  

fo r  m u ltip le  r e g re ss io n  p rocedures. The in te r p r e ta t io n  o f  a  a m itin i#

^ fh is  c o r r e la t io n  wee . 50* th# h ig h e st  sero -o rd er  c o e f f i c i e n t .
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correlation fmm these data# then. is questionable, i M  no definite 

sosclufioB can be drawn vith refard lo the results stated above. Hwever# 
there la ne evidence lit this study to support the hypothesis that the 
multiple correlation of a me*rure of Initial performance and a marsure 
of Initial PsrtAtUity vlth the final level of performance on the same 

task is higher than the correlation of initial and final perforrnmtc#
$̂ Xon© .

Smeary of Conditions for the Rotary Pursuit fast
fh e  p r in c ip le  c o n c lu s io n s  fo r  the Kotsvy Pursu it f e s t#  trader th e  

condition®  o f  t h is  i»v© «?tiyatt0»* !wy he s ta te d  a* fo llo w s t

1. Initial and f in a l  ser fo ra a a ce  are p o s i t iv e ly  r e le t e d .
fbm hypothesis th a t they are related is supported.

2. fliers are Individual d iffe r e n c e s  in variability of trial 
scores on c o s t  of the days throughout the tr a in in g 1 p er io d . 
$he hypothesis th a t there are- individual differences is 
supported.

3 . In tr a - in d iv id u a l variability late in practice cannot be 
predicted from  in tr a - in d iv id u a l v a r ia b i l i t y  early in 
p r a c t ic e .  Tim r e s u lt s  do not support the h yp oth esis  th at  
Intm-individual v a r ia b i l i t y  e a r ly  in  practice i s  r e la te d  
to Intra-in d iv id u a l variability late in pp.-dice.

fc. X ntnk~individual variability is positively related to 
performance e a r ly  in p r a c t ic e  but n e g a t iv e ly  r e la te d  
l a t e r  In p r a c t ic e .  This supports th e  h y p o th es is  th at 
I n tr a - in d iv id u a l variability is r e in te d  to  l e v e l  o f  p er
formance on th© s a a e  ta sk .

5. Ister-d®y variability csa a o t be predicted from Initial 
in tra -d a y  v a r ia b i l i ty #  a lthough  f in a l  in t r a d a y  v a r i
a b i l i t y  is r e la te d  to in te r -d a y  v a r ia b i l i t y .  The re
sults partially support the hypothesis that in ter -d a y  
and Istra-day measures o f  In tr a - in d iv id u a l v a r ia b i l i t y  
on th© mrmt* task are related.

6 . f in e  o f  tr a in in g  to  a  c r it e r io n  »ay be p red ic ted  from 
i n i t i a l  v a r ia b i l i t y .  r?im h y p o th es is  th a t measures o f  
1 s t m - ia d iv ld m l  v a r ia b i l i t y  e a r ly  in  p r a c t ic e  are re
la te d  to  tin© o f  trr-iaim r to  reach a. performance 
c r i t e r io n  on the same task  I s  supported .



Ho concilia ion  can he drmra ms 1 th  regard to  the m in e  o f  
u sin g  n me&irare o f  i n i t i a l  v a r ia b i l i t y  in  a d d it io n  to  
a measure o f  i n i t i a l  perfernmnee in  p r e d ic t in g  f in a l  
perform ance. However, there i t  no ev id en ce to  support 
th e  hgrpotbeei* th a t th e m u ltip le  c o r r e la t io n  o f  a  
measure o f  I n i t i a l  performance and a measure ©f I n i t i a l  
v a r ia b i l i t y  v l t h  th e f in a l  l e v e l  o f  performance on the  
ease  ta sk  i e  h ig h er  then  th e c o r r e la t io n  o f  i n i t i a l  and 
f in a l  performance a lo n e .



C H A m K  IT

AXALTSIS OJP m xW M tS  TOB T3C8 S .iU M . *WQ~84JCD OOOEMMTIO?! T'̂ JST

I*©v©l of Performance
The ©core obtained on Ilia Two-Band C oordination fast Is the time

la mil« of .001 itizmte, on the 1/2* diameter cents? of the tmrjret*
The sco res  for each in d iv id u a l are shown la Table III of Appendix ». They

were d erived  by d iv id in g  the total score for each Individual for each day

by the nnssber of trials for th e  day. This score will he rep resen ted  by
the gatol Y* . A graph  of the mean Y. for m il flstjesti maid for ©-eh growp * t
is shown l a  fi^are 3 . from the graph. It may he seem that there tr® no

eons 1 ©teat d if fe r e n c e s  aneng groups and th a t  alm ost a l l  le a  m l nr oecnrs

la the first seven days* The scan for the group approaches the naviaroa

possible score within that time.

to test the hypothesis th at there are no s ig n if ic a n t  differences In

level of 'oerformaaee a t  t r i  hut ab le  to  the order In which the tasks were
15 _

practiced# the 15 day totals of the seen  trial scores ( Z Y* ) for each
«l*l %

in d iv id u a l were analysed by means of the a n a ly s is  of variance tech a lcae*

The mummry ta b le  fo r  the a n a ly s is  I s  shows la  Table XXXIX* The sen s  

readonly s e le c te d  su b je c ts  were n m d  in  t h is  a n a ly s is  as In the s im ila r  

a n a ly se s  fo r  s ig n !fin a n c e  o f  order o f  p r a c t ic e  on the Notary P u rsu it Test#

In order to test the null fora of Hypothesis 1 concerning the 
relationship between Initial and final performance and to determ ine tbs 
consistency with which the ta sk  mao iu r t«  p e r fo n m e c  from day to day# the 
appropriate inter-day correlations were- computed and are shews in Table 
XXIV* Using *361 as the value of r significant a t  the $% level of confidence,
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TWO-HAND COORDINATION TEST: MEAN TRIAL SCORES
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TAMXM XIIII
AlALTSlS OW YAJilAKCB Of f S l  fWO~SAHI> G Q O m iM lim  T£S*

m i  m i  b a ib t tU A h  m o m ® , *  •  24

Sonra* ..gffiftM l M

f e t a l 606729® 23

Between Order® ^ 0 6 0 5 5 78161

W ithin Orders 5676^93 18 71536I

performance dm Bay 1 in  mot * l p i f i c ? m t l 3r c o r r e la te d  w ith  performance 

a f t e r  B uy  Perfornsjiee mm Bmy I  i s  signal f t  n e a t ly  c o r r e la te d  w ith  n e r -  

fom nnoa through Bay 9 . I t  *«y 1*# concluded th en , th a t I n i t i a l  perform

ance a* measured an Bay 1* in  mat s ig n i f ic a n t ly  r e la te d  to  f in a l  

pm rtevm nm *  an on Bay 10. fh*  r e la t io n s h ip  l e l t w a  performriice

an ana day and psYfonraneo la t e r  in  p r a c t ic e  l e c w i w i  * • the m»»b#r o f  

ia te r r iia in t1 days Increases*

A# shown by th e c o r r e la t io n s  o f  co n secu tiv e  days* th e  ta sk  m easures 

p c r f  ern&nee w ith  a  h iyh  decree o f  c o n s is te n c y  through Bay 11. th e  drop 

l a  the c o r r e la t io n *  a f t e r  Bay 11 i s  a t tr ib u ta b le  to  th e  r e s t r ic t io n  i s  

ran^e, because most o f  the- su b je c ts  were approaching? th e  mmxiwm p o s s ib le  

score* and many d id  reach th e nm-tlms* fh e  v a r ia b i l i t y  in  the len g th  o f  

t r ia l*  a lth ou gh  reaching? only .007 minute as a maximum* would a l io  con

tr ib u te  to  a  red u ction  in  the in ter -d a y  c o r r e la t io n s  vhen sco res  reached  

th e maximum* fo r  the above reasons* a n a ly s is  o f  sc o r e s  on the Two-Hand 

C oordination  f a s t  w i l l  be made on ly  through. Bay 10*

An e stim a te  o f  the r e l i a b i l i t y  o f  th e  d a lly  m an  t r i a l  sco res  (1^) 

f o r  th e  f i r s t  le a  day* say  be derived  by the Hoyt an#.l y s i s  o f  varian ce  

tech n ieu e  ( 1 3 ). fb* summeiy o f  the a n a ly s is  I s  shown in  fa b le  3P£V* The
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sm ass xxxv

xm oM U T  coaaxxAVXoss or tw o-h am  c o o iu m n o i i  * w *  
Bikiar trial scoaw (?J. » « y>

Mmar & 1 & 1 I 1 I 1 JfL j a  1 1  m

1 .8 3 .6 6 •53 .* 0 . I S .27  .78 •16 .1 5 .2 2  .1 3  .2 1  .14

% .90 .78 .66 .61 .4 8  .51 .40 • 35 .4 1  .3 2  .4 1  .2*

3 .94 •59

h •9k .6 9

5 •95 .7 3

6 . 9 * .8 3

7 •93 .81

a .97 .93

9  .9 3

10 .9 7

11 .85

12 .86
13  .7 7

14 .9 7

a n a ly s is  Is& leato*  th a t th ere » re  s ig n if ic a n t  d ifferen ces  between 

In d iv id u a ls  and* m  veu ld  t o  extMMttod i a  *  learning situ a tion *  'between 

d a y s. The r e l i a b i l i t y  © ^ e ff ic ie n t  o f  .918  in d ic a te s  th a t the to s t  i s  

r e l ia b le .
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f m m  xxv
AIAXTSIS Of YABXaBCB OF TMM TWO-SAIO GWmXTiATtm t£SV

M'KAB fBXAh SCOKBS < ? J .  MTO 1 -1 0 , K •  30
%

Semrcm &f Variance £

fot.n l 16416913 299

29 41376 .73  12.16**

9 15921X4.06 467.97**

Between In d iv id u a l* 1199925

Between Hays 14729027

U ssid u a l 887962 261 3602.15

4 1 3 7 6 .7 3
* .91®

Bcstocemeiiy o f  30~See©»& Score V a r ia b il i ty

fh e  n u l l  for® o f  K yoothesis 2 . th a t th ere are s ijr n if  le a n t  in d iv id u a l  

d ifferen ce*  in  v a r ia b ility *  may he te s te d  by aieans o f  the X  ̂ c r i t e r io n ,  

f lie  measure* meed a* samples o f  behavior ere  the 30-*»cond sco res  fo r  each  

in d iv id u a l each  day. Bemegreneity* as shown by an r a t io  th at sa y  occur  

so r e  than 5$  o f  th e tim e by chance* in d ic a te s  th at the samples are frea* a 

normal rop u la tien  and have th e  ease standard d e v ia t io n . B eteregeaelty  

in d ic a te s  that the samples sa y  not be t r m  normal populations and do not 

have th e standard d e v ia t io n s . The 1*̂  r a tio s  ob ta in ed  a t d if f e r e n t

stays® In tr r in ln y  are shewn in  fa b le  XXVI.

V a r ia b i l i ty  o f  the 30—second sco res  i s  honoreaeous fo r  th e f i r s t  

two days, m  i t  say  be s ta te d  th a t , on th ose  days, th ere  are no s ig n if ic a n t  

in d iv id u a l d if fe r e n c e s  in  v a r ia b i l i t y .  A fte r  Uoy 2 however, the v a r i

a b i l i t y  o f  the sco res  i s  heterogeneous* in d le a t in g  s ifr n if le a n t  in d iv id u a l  

d if f e r e n c e s ,  th e  im p lic a t io n  o f  t h is  r e s u lt  I s  th a t v a r ia b i l i ty #  a# 

sieesnred by th e 90-secen d  sc o r e s , i s  o f  no va lu e  th e f i r s t  two days o f
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TABLE XXfX

i- imflOS* r t’f JOS HOHOOMSIfT OF tahiasiutt of 
tm~mm Qmmirnkftw t* % t j®~smgqkb soomis <tl )• it • 30

Iter 1 z. 1 1 M 1 1

ftmtlo .926 . 95k .838 •  6 l 6 .259 .238

P rob ab ility  l e v e l >  5^ >  5? <  1# <  i t <  i t <  I t

p r a c t ic e  * because in d iv id u a l d iffe r e n c e *  are not s ig n if ic a n t*

.Ittfceng^dlttldaal. IjikiLlaM,Xikr*_ .  t o  a r r iv e  a t  a  measure o f  

th e  imtrm-day* in fcm -in d i v id u a l v a r ia b i l i ty *  th e m axim s l ik e lih o o d  

estim a te  o f  th e  standard d e v ia tio n  o f  I t s  30* w cea d  sco re s  im« computed 

fo r  each day fo r  each in d iv id u a l*  T his most sure v i l l  fe# Ind icated  fey the  

symbol e^ i and the v a in ee  are shown in  ? sb l*  I?  in  Appendix B. A graph  

o f  the mean fo r  a l l  su b jec ts  and by groans i s  shown In  .Figure 4 .  ffh#

mean v a r ia b i l i t y  curve fo r  a l l  su b jec ts  i s  a r e la t iv e ly  smooth curve show

in g  e  marked drop a f t e r  th e  second day* fh ere appear to  he no con st s te n t  

d if fe r e n c e s  between groups* and the weekends show no d is c e r n ib le  e f f e c t  

on v a r ia b i l i ty *

th e  mean v a r ia b i l i t y  curve i® very s im ila r  in  shape to  th a t u s u a lly  

found In. a  s it u a t io n  where learning; I s  measured by th e  red u ction  In  errors*  

fh e  curve obtained* then* would appear to  support th e common assum ption  

th a t lea rn in g  a motor s k i l l  c o n s is t s  e s s e n t ia l ly  in  the e lim in a tio n  o f  

Inadequate or use lee® movements* fh a l th e  curve approaches eero a s  a  

l im i t  I s  a t tr ib u ta b le  to  th e  fa c t  th at most o f  the su b je c ts  reached th e  

maximum p o s s ib le  score b efo re  th e  end o f  the 15 day p r a c t ic e  period* f a r l -  

a b i l i t y  wan undoubtedly s t i l l  p resen t but could  not be measured fey the  

method, u sed . f l »  sharp red u ction  in  v a r ia b i l i t y  a f t e r  th e  second day 

cannot be ex p la in ed  by th e  l im i t s  o f  the task* fo r  i t  took  p la ce  daring
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th e  p eriod  o f  most rapid  lea rn in g  and ’before th e su b ject*  reached the  

naxisnia sc o r e .

To t e s t  an h yp oth esis  th a t order o f  p r a c t ic e  cm th e  ta sk s  had ao 

e f f e c t  on v a r ia b i l i t y  o f  nerfornaxiee* the 15 day sstse o f  the d a ily
15

standard d e v ia tio n s  o f  th e  ^ -s e c o n d  sc o r es  { U cl ) vert? an a ly sed , The
J *1  fe

sunaaxy o f  th e  a n a ly s is  i s  shown in  fa b le  JO tfll.

tabus i x m

AKAlTSIS o f  YaEXASGB, TbO-SAlfS COORDZHATXQlf TEPT TOTAL 
S fliM S S  BMFIAT101IS OF DAILY 30~$BCQVD SG0S1S. H « 2h

Source

Total

Between Order* 

V itk in  Orders

,ia.„A C J»isi 
108673.$6

3351.*3

105327.31

M

23

5

is
670 .33  

5851»24

The a n a ly s is  supports the trail h y p o th esis  that th e  order o f  p r a c t ic e  doe* 

not s ig n if ic a n t ly  a f f e c t  th e  v a r ia b i l i t y  o f  perfomoxtee •

In sp ec tio n  o f  the irraph o f  the standard d e v ia tio n s  o f  the 1 0 -second  

sco res  (se e  Fiigure h ) in d ica te*  that there are sn a il d ifferen ces  between  

the grou p s. To date m in e  whether the d if fe r e n c e s  are s tp n i fic^ n t*  the  

a. sco res  were an alysed  fo r  a l l  in d iv id u a ls as shown in  Table X X fJIf. TheA
a n a ly s is  shows th a t the d if fe r e n c e s  between groups are not s ig n if ic a n t  

when ev a lu a ted  a g a in st the r e s id u a l v a r ia n ce  alone (F^), or  when evaluated  

a^ a in et both the r e s id u a l varian ce and the in te r a c t io n  varian ce  (F g ) . The 

d ifferen ce*  between days are h ig h ly  s ly n l f f  eamt as would he expected  from  

In sp ect io n  o f  the graph.

I f  v a r ia b i l i t y  i s  to  be used to  d esc r ib e  or p r e d ic t  behavior* i t  i s  

lsrDortant to  know i f  the aneunt o f  v a r ia b il i ty  shown by one in d iv id u al
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f k bus x m n

AffABTSlS OF YAKIANCK FOB BlTWlKi GKOiiB DI Wl&aHCSB,
TWO-BABB COOBDIHATIOK f.fS f 8 CA3EBAJU) MVIAflOJfS OF 0̂-SisCOlD SCOMSS

bays 1- 1 0 . m « 30

la z lsa s fe %

T ota l 179270.71 299

Between Bays 137298.18 9 15255 .35 10fc.h9** 106.29**

Between Groups 585 .53 2 2 9 2 .7 6 2 .00 2 . Oh

In te r a c t io n 1916.10 18 106 .^ 5 -

ties 1 dual 39120.90 270 U16.00

remains r e la t iv e ly  con stan t a t th e  d if f e r e n t  stejret! o f  learning;, In 

order to  t e s t  th e  wa11 form o f  % pothesiB  J th a t in tr a - in d iv id u a l vr r l -  

a b l l i t y  e a r ly  l a  -practice i s  s ir n i f ic a n t ly  re la ted  to  la tr a - ln d lv ld u a l  

v a r ia b i l i t y  la t e r  in  p ra c tice#  produet-»ora*nt c o r r e la t io n s  vara computed 

between v a r ia b i l i t y  (cr^) fo r  Bay* 1* 2* and 3 and a l l  o th er  day® through  

‘day 10 . To determ ine the c o n s is te n c y  o f  each in d iv id u a l* s v a r ia b i l i t y  

from day to  day* the In terco m *  lo t io n s  between ccm sacutivo day* were a le e  

com m ted. The c o r r e la t io n s  obtained  are  shown la  Table -XXIX.

Because th e  a n a ly s is  above showed th a t there were no e lr n l f ic a a t  

in d iv id u a l d if fe r e n c e s  la  v a r ia b i l i t y  on Bays 1 and 2# the c o r r e la t io n *  

o f  th ese  days w ith  the o th er  a r ^ e tic e  day* would not be expected  to  be 

m eaningfu l. The v a lu e s  nho\m la  the ta b le  support t h is  conclusion* fo r

although m m  are s ig n if ic a n t*  they do not f a l l  in to  a m eaningful p e t to r n . 

tJslnjf the ta b led  vs lu e s  as £ lv e a  by Guilford.. ( 8 ,p .5 & 9 )*  Bay 3 i s  s i g n i f i 

c a n tly  c o r r e la te d  w ith  Beys h* 5* *ad 6 a t the 1$ le v e l*  and w ith  Bay 8 a t  

th e  5$ l e v e l ,  The c o r r e la t io n s  o f  v a r ia b i l i t y  on Bay 3 w ith  v a r ia b i l i t y  

on Days 7# 9* snd 10 do not d i f f e r  s ig n i f ic a n t ly  from vero . I n i t ia l



f m m  m i x

QOMMMflom  OF Tl?0«SAH9 00/)SX5|1A,TI01 tesst
sfAitmm myufiQm of so-sjsgoi© scorns (ufe). * « 30

M l Z a & 1

1 .0 1 - .2 7 — .48 - .3 7

2 .19 . 2 6 .27

**

h

.6 9 .50

.81

5

6 

7

a

9

Bay
& 1 1 a M

■ 37 - .4 2 - . 3 0 —.3 1 - .2 4

,22 .15 . u .0 3 - .1 4

,58 .31 .3 8 . lb .1 6

.7 9

.70

.60

.8 3

.80

v a r ia b i l i ty *  as measured 'by Bay 1 or Bsy 3# i s  not f s l f a if ic e n t ly  r e la te d  

to  f in a l  v a r ia b i l i t y .

The in te r c o r r e la t io n s  between measure © o f  v a r ia b i l i t y  on co n secu tiv e  

days In d ica te  th a t they are s i f m if ic r n t ly  r e la te d  from day to day, a f t e r  

itay 2# hut the decree o f  the re la tio n sh ip  i s  co n sid era b ly  le s s  than th a t  

between performance sco res  on co n secu tiv e  days (see  Table XXX?).

For reason s s ta te d  above, on ly  th e  measures o f  v a r ia b i l i t y  from Bays 

3 throurh 10 are u sed . Of th ese  £§ecsures, Bays 3, 5* 10 w i l l  be used

in  la t e r  e v a lu a tio n s  as re p re se n ta tiv e  measures throughout le a r n in g . Hay 1 

w i l l  be used  on ly  fo r  purposes o f  com parison. Mac® the d a lly  measures 

are l im ite d  in  number and th ere i s  no lo g ic a l  way to  *rroup them, they w i l l  

be used only as d a lly  m easures and w i l l  not be grouped.

An e s tim a te  o f the  r e l i a b i l i t y  o f  in t r a - in d iv id u a l  v a r i a b i l i t y  a s  

measured by the  s tan d ard  d e v ia tio n s  o f  th e  d a lly  30-second  sco res (a^ ) may
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1# obtained by the Bajrl analysis of variance technics©* the ©lanm̂iy of 

til© analysis is shown in fable XXX*

TABXX xxx

AflALTSXS Of VAHl&BGS fofi JdfftaSHI XIB l V i m i  i)Xm&«3tCXS#
• t w - saud a o a i ia im f io i  t  i t  m m m m  m f U f i o m  ow

s c o n s  (o ^ )# sa y s  1- 1 0 . *  * 30

¥.§,Cil>§Ĥ § X

5#*. 33 5.17**
15255.35 l#i9.o***

1 0 2 • 36

— * ,80

Sonrfi»r AC

T ota l ITfgfD ,71 299

Between Individual* 152»5.*B 29

Between Bays 137298.1S 9

Basldttml 26717.05 261

r * .-JBBu XLa
52**33

The ob ta in ed  r e l i a b i l i t y  c o e f f ic ie n t  o f  *80  ind icate©  th at measures o f  

v a r ia b i l i t y  are le e s  r e l ia b le  than measures o f  serforw ane*. The reusa

b i l i t y  o f  the performance sco res  i s  .918  ( s e e  fa b le  XX?) . The a n a ly s is  

show® th at th ere  are e t y i i l f  le a n t  d if fe r e n c e s  la  v a r ia b i l i t y  between, 

in d iv id u a ls  and# as shown p rev iou sly#  between days,

A measure of variability would be unnecessary if it measured the 
sane aspect of behavior as does performance* Therefore* to test the null
form of hypothesis A oonetnii& f the relation of iatra.-iadividpal v a r i

ability t© level of performance# product-aonent correlations between
measures of performance (Y .) and measures of variability (or, ) were corn-• a
•puled. The c o r r e la t io n s  are shows in  Table XXXI.

t? sia f .361 a® the value of r  s ig n if ic a n t  at th e 0  level o f  

co n fid en ce  and J iS j a s the va lu e  s ig n if ic a n t  a t  the 1< level, it may be
concluded th a t variability on days 3, 5* and 10 is e ir n l f ie a n t ly  correlated
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TAMM XSXX

OOHHKlAtlOHS OF &F.A00H33 <3? FBEr^OimAlOl AKD ¥A tllBIlfT¥»
coog&mTxmr * » s * . s  « 30

^  V a r ia b il ity  (a. }
Ferforaanc® (T̂ ) Bay®
 i t a l ---------------------------------  1  1  1  12L

1 .3 6  - .7 7  . . 5 3  - . 1 2

2  .4 7  -  - . 6 3  - . 3 5

3 -  - .7 2

5 -  - .0 0

10 .27  .1 4  - .4 0  - .9 5

w itb  pmrf&vmrnsmm on the «*»e day. 7b® c o r r e la t io n  o f  the xmmumuv® oa

Bay 10 i c  sufficiently hljrh to conclude th a t both are measuring the eaja© 
thlrc* and the use of a measure of f in a l  variability In addition to final 

perfom nne®  1® su p er flu o u s. V a r ia b il i ty  I* r e la te d  to  performance a t  see® 

«tsg«8  o f  le a r n in g . therefore %poth®si® 4 i* mrtially supported* Ill 
o f  the al^rnlfleant correlations of variability w ith  aerfo»amc@ are n eg a ti ve 
except correlation# of Day 1 variability with performance. This may be ex
plained tgr th e  f a e t  th a t there %m# isore learning on Bey 1 then o« th e  

following days, and as a resalt the standard deviation of the 30-seeo a d  

scores for th a t day would be eerresp on d ln y ly  increased. On© would there
for® expect It to be positively related to n® rfomesus®. From Table XXXI 
it may also be stated that final level of aerfomance cannot be predicted 
fron  initial variability.

1 s t m -ln d lv ld u a l. ,..Varlabllltar». In ter-D av . The above a n a ly s is  has been 

o f  m easures o f  in tr a - in d iv id u a l v a r ia b i l i t y  w ith in  day#. The In ter-d a y  

v a r ia b i l i t y  o f  each Indiv idual w i l l  a ls o  be computed and used a# a s  addi

t io n a l  m easure. The measure# used w i l l  be th e  maximum lik e l ih o o d  estim a te



n

o f  the standard d e v ia tio n  ©f the standard scores*  in d ic a te d  by the symbol 

(c^)* and the maxima® l ik e l ih o o d  e s tim a te  o f  th e  standard d e v ia tio n  o f  

th e  d a ily  standard deviation®  o f  30*»eeond scores* in d ic a te d  by  th e  

symbol (0  ) •  th e  v a lu es  fo r  each neaeurc .are shown in  fa b le  XX&XI.

TABUB m il
tw r m - m r  w m m m s  o f  tab iabxiitT j

TfCMIAJB OOOX&llfcTXOX *18* • 1  * 30

1

& *
- j r
*198

0
J *

2 5 .8 6

M M m k

16
J^ r
mh k £

&
h

2 6 .1 6

t .552 ?8 .6o 17 .917 2f .  *0

3 .313 7 1 .7 2 18 .571 27 .7 6

h .**2 2 2 .6 2 19 .786 25*80

5 .319 2 7 .8 5 20 •*9* 2A .1*

6 .2 8 9 33 .2* 21 .1 2 2 2 1 . 3*

7 *512 2 6 .6 1 22 .1 9 2 1 8 .5 7

8 *381 1 8 .8 2 23 • 326 21 .2 7

9 .150 2 3 .6 9 2 h .2 2 0 2 1 .7 8

10 . m 2 2 .2 1 2 5 .390 2 6 .6 6

11 .6 7 5 25 .7 1 26 .*18 2 7 .7 6

12 .585 20 .7 9 2 7 .388 21.5*

13 .39* 30 .23 28 .2 0 6 2 2 .6 8

1* .2 6 8 25 .01 29 .*66 26.**

15 *255 25.*1 30 l . k h 6 7 .7 1

T heir commit at I on 1 ® the m m m as fo r  the a n a ly s is  o f th e  Rotary fu r  s u it

f e e t  r e s u lts *  The co rre la tio n , c o e f f ic ie n t  o f  - . 3 0  between th e two measures 

docs not d i f f e r  s ig n i f ic a n t ly  from s e r o . To t e s t  the n u ll  for® o f



77

% poth©si« 5 regarding th e r e la t io n  o f  SMmenrce o f tn ter -d o y  and 

in tra -d a y  v a r ia b i l i t y ,  nroduct-ttooent c o r r e la t io n s  were con fu ted . The 

c o r r e la t io n s  are shown In Table XXXIIX•

t a b u ; r a n

eommAfxcms oy htba-oat aid imm-mr m^mmm or
XFfim-IMBIflumi* VAElABIblfT, f¥0~lAJ© COQS&IWAtfO* TBST. M * 30

l u . 2ha ghlO

- .4 2 * .17* .35 .46**

.48** .21 —.1 5 - .7 1 * *

&'rm» the c o r r e la t io n s  i t  nay bo s ta te d  th a t men cares o f  in ter -d a y

v a r ia b i l i t y  are r e la te d  to  measures o f  in tra-day v a r ia b il i ty  at some

stage*  o f  le a r n in g . The on ly  hiph r e la t io n c h ip  1® th a t o f  e  w ith  &.
Qh h

Pay 10* a n eg a tiv e  c o r r e la t io n .

To show th e  r e la t io n s h ip  o f  sjeneare® o f  in ter -d a y  v a r ia b i l i t y  to  

l e v e l  o f  rverfomnxiee* Table X A tll  i s  pivem .

TABLE XXXIT
O Q B m M t o m  OF Ml&SMKS Of IHTKB-MT VARIABILITY WITH 

tfXAS&RXS OF 1'ma^IKAlCS* TW0-HA»X> COORDIHATI0K TEST. H * jfc

Performance (T . )
Day 1 Pay 2 Par 10

0  - .4 8 * *  -.5 4 * *  -.62**R
a -.1& .08 .72**

°h.

The standard d ev ia tion  o f the standard scores shows a s ig n if ic a n t  negative  

c o rr e la tio n  w ith i n i t i a l  and f in a l  nerfoxsanee* The standard d ev ia tion  o f  

the standard d ev ia tion s i s  p o s it iv e ly  and s ig n if ic a n t ly  correlated  w ith  

f in a l  performance, but not re la ted  to i n i t i a l  locrfom anee. Although they
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n

f  A MM XSK9

m m s m  ow  mu is t o  ukaob f w m &  m w m u  ot w m m m > u  m m  
m tm mo-mm oooboiha'tioh f i s t .

Subject
f * f a f a

1 32 44 54

2 53 56 00

3 31 40 40

4 49 52 81

5 28 28 49

6 20 30 42

7 44 48 44

8 37 48 50

9 38 60 70

10 61 72 68

11 26 36 37

12 29 32 40

13 17 24 32

14 42 44 47

15 5S 72 89

c
JL

0
l a

10 27 32 35

17 34 52 58

18 34 48 48

19 45 52 52

20 37 40 52

21 37 44 37

22 30 52 69

23 20 36 36

24 44 08 52

25 20 44 41

26 34 48 68

27 29 48 46

28 34 44 49

29 20 36 36

30 60 108 112

u m m  x m x

im m som M L kT tQ m  ojr m m m  ow m u m  to  beach
fBBEs; mUPOBMASCS CHITIKIA. X » 30 

C2 .86

SU .8 9



tabm  x x m i
c o E S K M f i o i s  o f  mAmrnn o .f  rmmm  k s k  a e d  tmm~mi f a e i a b i l i t t

WITH MIMB1E Of fEULS TO ĈH OW1 T&IAL,
tuo-mifB c o o a o i M A f i o i  f s o f . e * 30

I I  Z& Zl& f t i  Zm

C- - . 2 8  -.5 5** — 76** — itO* .3 2 .6 5**

performance c r i t e r io n .

A t e s t  o f  H ypothesis ? in v o lv e s  a m u ltip le  c o r r e la t io n  o f  i n i t i a l  

v a r ia b i l i t y  and i n i t i a l  jM tfo v w a ct %?ith f in a l  perfsiu taiiee . A|p?tn» i t  

i s  qun*tiomabl© I f  the sero -o rd er  c o r r e la t io n  c o e f f i c i e n t s  are s u f f i c i e n t ly  

s ta b le ;  but I s  the ea se  o f  U«gr 1 performance and Bey 1 v a r ia b i l i ty *  none 

o f  the c o r r e la t io n s  are s iy n l f le a a t  a t the 1$ le v e l  o f  co n fid en ce . So 

purpose would he served* then* in  computing a m u ltip le  c o r r e la t io n  co

e f f i c i e n t .  I t  i s  not p o s s lb l#  to  t e s t  th e h y p o th esis  th a t the m u ltip le  

c o r r e la t io n  o f  me?sures o f  i n i t i a l  performance and. m easures o f  I n i t i a l  

v a r ia b i l i t y  w ith  f in a l  l e v e l  o f  performance on the same ta sk  i s  h ig h er  

than the c o r r e la t io n  o f  i n i t i a l  and f in a l  performance a lo n e . The mmm 

co n c lu sio n  i s  a p p lica b le  to  the p r e d ic t io n  o f  t iise  o f  tm ln ia ft  from Bey 1 

performance and Bay 1 v a r ia b i l i t y .

Bxmmmrp o f  Conclusion® fo r  the Tvo-Hend C oordination Test

tinder th e  co n d itio n s  o f  t h is  la v es  f i c t i o n *  the fo llo w in g  c o n c lu s io n s

may be drawn 5

1 . f in a l  performance cannot be p red ic ted  from i n i t i a l
perform ance. The ev id en ce does not support the h y p o th esis  
th a t I n i t i a l  performance i s  r e la te d  to  f in a l  performance*

2* th ere  are in d iv id u a l d if fe r e n c e s  in  v a r ia b i l i t y  o f  
performance a f t e r  th e second day o f  p r a c t ic e .  This  
supports the h y p o th es is  th at th ere  are in d iv id u a l d i f f e r 
en ces in  v a r ia b i l i t y  o f  perform ance.



ai

3 . I a tr e - in d iv id u a l v a r ia b i l i t y  la t e  in, p r a c t ic e  e«aaot h© 
p red ic ted  from in tr a - in d iv id u a l v a r ia b i l i t y  e a r ly  in  prac
t i c e .  th ere  i«  no evidence to  support the h y p o th esis  th a t  
i n t r a -in d iv id u n l v a r ia b i l i t y  e a r ly  in  p r a c t ic e  la  r e la te d  
to  i n i r a - ln d i v i  dual v a r ia b i l i t y  la t e  in  p r a c t ic e .

4 .  In tr a - in d l v id u a l v a r ia b i l i t y  i s  r e la te d  to  performance a t  
some s t ip e s  o f  learn in g*  but f in a l  performance cannot he 
p red ic ted  from I n i t i a l  v a r ia b i l i t y .  'fh© h y p o th es is  th a t  
iB tra -iii& ivM u al v a r ia b i l i t y  i s  r e la te d  to  l e v e l  o f  per
formance i s  p a r t ia l ly  supported*

5. Some In ter-d a y  and in tra -d a y  measures o f  in tr a - in d iv id u a l
v a r ia b i l i t y  ape r e la te d , but in  gen era l th e  r e la t io n s h ip s  
are low . $h© h y p o th esis  th at in te r -d a y  end in tm -d a y  
■eacures o f  in t  i p - in d iv id u a l v a r ia b i l i t y  are r e la te d  i s  
p a r t ia l ly  supported .

6 .  I t  i s  d ou b tfu l th a t i n i t i a l  v a r ia b i l i t y  i s  r e la te d  to  
tim e o f  tra in in g 1 to  reach a performance c r i t e r io n .  So 
co n c lu sio n  may he drawn w ith  regard to  the h y p o th esis  
th a t measures o f  in tr a - in d iv id u a l v a r ia b i l i t y  e a r ly  in  
p r a c t ic e  r e la te d  to  tim e o f  tr a in in g  to  reach a  rer— 
'foram en c r i t e r io n  on the same ta sk .

7 .  I t  i s  not p o s s ib le  to  t e s t  the h yp oth esis  th a t the m u ltip le  
c o r r e la t io n  o f  measures o f  i n i t i a l  performance and measures 
o f  i n i t i a l  v a r ia b i l i t y  w ith  the f in a l  l e v e l  o f  performance 
on the same bss.sk i s  h igh er  than th e  c o r r e la t io n  o f  i n i t i a l  
and f in a l  performance a.lo n e .
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AM ALTS IS OF B»SDK8 FOB THE S.A.M. COMPLEX COOBXJIHATIOH fum

Level o f  Performance 

The Conrplax C oordination  T est was ©cored on th e  b a s is  o f  the wmbmr 

o f  pattern®  matched per u n it  o f  tim e, Tba amnia number o f  pattern® match

ad p er fou r  m inute t r i a l  eerie®  each day la  shown fo r  each in d iv id u a l la  

Table f  in  Appendix I). T his ©core w i l l  ha referred  to  as the d a lly  mesa 

t r i a l  eerie®  score* asd in d ic a te d  by tha symbol Z • A graph o f  the mama
emt
fc fo r  each  fr o  up and f o r  a l l  su b ject a i s  shown in  f ig u r e  5* from th a  

graph i t  »ey be seen  that performance improved a t  a r e la t iv e ly  steady  

rate  throughout th e tr a in in g  period* and va® s t i l l  improving a f t e r  23?. 

minute® o f  p r a c t ic e  during th e  period*

The performance o f  Group 1 appear® to  he a t a low er le v e l  than fo r  tha  

o th er  groups, so an a n a ly s is  was made to  determ ine i f  the d if fe r e n c e s  among 

th e  groups are s ig n i f i c a n t .  The mmm i y  o f  the aaalyai*  i® shown in  fa b le

x m x x x .

TABLE X X m X I

AHALT5IS O f TAElAlSCB FOB B1T « K 1I ©BDUP B im SM SC IS* COMPLEX COGBDXEATXQf 
TEST M IL T  H.1A I H0 MBEB O f PATTMBM& MATCHED * * f  Si I Ah S33tX&S <Z ) .

y  * 30

Source i £ farifim ce 2

t o t a l 55723.73 449

Between Bay® *29X3*69 14 3065.26 102 .X6»*

Between Group® 468.24 2 274.12 7.73**

In te r a c t io n 68.97 78 2.46 -

Sasl& nal 12272.83 405 30.30



NUMBER 
OF 

PATTERNS 20

A ll Subjects ! 
j  Group A l

 j   Group...S...1
! Group C L

10

! j DAYS ! ;
! ! I ! | :

COMPLEX cjoORDINATION ItKSTS MEAN NUMBER OF PATTERNS MATCHED PER b MINUTE TRIAL SERIES
I ! '  i  I i  !
i j  |  I !
j  | FIGURE 5 I |
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fh© a n a ly s is  ©laws th a t th ere  are s ig n if ic a n t  d if fe r e n c e s  Between days* 

a s  would Be exo©©tad# and th a t there an® a ls o  e im l f t e a a t  d iffe r e n c e *  

Between grou p s. f© determ ine i f  & strap 1 I s  the aromp producing* the  

lw l« fo f« i9 l l7 »  a fa r th e r  a n a ly s is  ©a* mad© o f  Group* A @nd C o n ly . fh©

raMmasgr of the analysis is shows in fnBle XXXIX.

&uo& m i x

AXfcLYSXS Of YARUHGX, OOHPURX COOK&IMjt 108 fS S f  MILT MM8 TOB1E
Of m tflB H S MAfOHJ) PEE fS IA l SKBXM ( i t ) .  OR0UP8 A JtIB 0 . t  * 22

Source &&

f e t a l 6 0 6 6 1 .6 5 339

Between Itays 30652*96 16 2203.78

Between Groups .0 3 1 .0 3

In te r a c t io n 22 ,MB 16 1 .6 0

B esld u al 9586.18 300 31 .95

66.9®**

0 roups A and 0 do not d i f f e r  #l|*ntft©:sntly* m  I t  may Be concluded 

th a t O w «s -6 eo& irltat«« the most to  the w n lane© among* groups and i s  the  

group producing the h etero g en eity *  T his i s  not the same yrmrp th at vae 

Belov the seen  on the Botaxy Pureult f e e t .  th ere are no knows* fa c to r s  in  

th e  experiment that v i l l  ace© m t fo r  the low er l e v e l  o f  performance o f  

Oroup B» so no conclusion  i s  drawn w ith  regard to  the cause of the d if f e r *  

o n ce. Because there 1« a© evidence to  in d ica te  that th e  group should not

he in clu d ed  in  the a n a ly s is  w ith  the o th er  grouse* no d i f f e r e n t ia t io n  v i l l
/

he made Between i t  and the other groups.

f© d ate m in e  whether the- order in  which the ta sk s  were p r a c t ic e d  had 

a s ig n if ic a n t  influence on the l e v e l  o f  performance on th e Comdex Coordl«» 

n a tio n  fe e t*  an a n a ly s ts  was made o f  the t o t a l  mean d a i ly  t r i a l  s e r ie e
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sco res  { £  Z ) •  1*fea same 2H su b jec ts  were used a® in  the oreviou®
3 ‘  1 *

sim ljrttti f o r  a f f e c t  o f  order o f c r u e t ic e .  A summary o f  th e  a n a ly s is  i s

rnhmm l a  fabl©  a .

fASUS IX

M A iis is  ojp i m i m m  o f  fio-i ooupjya hooujiha?ioir f i s f  
f o m i  miab m u i  m m xm  m o m s .  % * 2k

Scmra*

f o t a l

B etv eea  O rders  - 

w ith in  O rd e rs

14171?

35041 

X06676

At
23

5
18

V^r^amc*

7008 .?

5926.U

1.18

Fro® the a n a ly s is  i t  may 'be concluded th a t the order la  which the ta ek s  

were T r a c t ic e d  had tm  s ig n if ic a n t  e f f e c t  on the l e v e l  o f  r?©rforsa-' nee on 

th e  Complex Soord in ation  T®%t*

In order to  d e te rm in e  the c o n s is ten cy  w ith  which the OosmXez 

C o o rd in a tio n  7© st m easures performance from  day to  day* and to t e s t  the  

n u ll  f o n t  o f  BSjrpothaeie 1 co n cern in g  th e r e l a t io n s h ip  between i n i t i a l  end 

f i n a l  perform ance* in te r - d a y  c o r r e l a t i o n s  w ere computed a s  shown la  !?ab le  

XLtm Only th e  c o r r e la t io n s  o f  tn lu e  to  the p resen t a n a ly s is  ere  shown. 

U sing .4^5 a s  th e  va lu e  o f  r  s ig n i f ic a n t ly  d i f f e r e n t  f r e s  sera a t the 1|S 

l e v e l  o f  confidence# I t  may he concluded th at i n i t i a l  performance i s  

p o s i t iv e ly  and s ig n i f i c a n t l y  r e la te d  to  f in a l  perform ance* A ll o f  th e  

co n secu tiv e  d.*?ys are h ig h ly  re la ted #  in d ic a t in g  th a t the t e s t  Is  a con

s is t e n t  measure o f  perform ance.

fh e  magnitude o f  the in te r c o r r e la t io n s  in d ic a te s  t h a t  the test i s  a 

r e l ia b le  measures hut# to  d er iv e  a r e l i a b i l i t y  c o e f f ic ie n t  fo r  the e n t ir e  

t r a in i n g  period# the Hoyt techn ical*  was u sed . A sceam iy o f  the a n a ly s is



fkm m  x u

i m m - m r  a o s m m o m  ow m m m x  G o o u m m n m  tb s*
M il?  mmm Tdt&h rnm im  s m m s  ( I  )•  v * 30

s m  z a  k 1
Bey

■4 x  i t 1  1 1  1 1  1 1  H 1 1

l  .8 5 .7 3  .6 5 . 6$ .6 8  , 6h .6 3 .71 .5 8  .6 2  .6 9  .6 5  .6 9 .6 8

2 .8 9  .8 2 .79 .7 9  .Vfe .7 3 .81 .78  .6 9  .70  .7 2  .7 2 .7 1

3

h

.89

.95

.6 9

.7 6

5 .93 .7 3

6 .90 .7b

7 .9 5 .79

8

9

.9 3

.93

.8 3

. 8 3
10 .9 2 .8 3

11 •92 .8 8

12 • 9h .9 0

* 3 .95 .9 2

lb .93

1 © shown In T ittle a n . The obtained  r e l i a b i l i t y  c o e f f ic ie n t  o f  .9 8 5

show* th a t the t e s t i*  O' h ig h ly  r e l ia b le measure o f  ser fo ra ^ a c e . I t  m y

mis© fee eencluded  th a t th ere  are s t r n i f ic a n t  d iffe r e n c e *  between In d iv id *

u a l#  and* a* would fee ©rrw&cted* between dejre*

K om ireneiiy o f  V a r ia b il ity  o f  Performance Scoree  

An e stim a te  o f  an ia&teid&sl*© r r l a b i l i t y  o f  performance on the  

Complex C oordination f e e t  w ith in  each day may fee fe -̂eed on e ith e r  the 30— 

second ©cores or the t r i a l  (one m inute) ©core®. U si«£ the 30-eecen d  ©core*



5 ASUS X L tl

& m r r s in o t  7kM & £ m  p m  w£?m*m t w t t t i m j *  m m s x m m 9 
co m iM X  m o m tM & s to n  t » s *  m m t  urn®  r a o u m  o f  rm a o a iB  

MA.TCHKD V m  TBIAL SKBIiBS ( f  } .  S * 30

S a m *  M  IfratoaM t 1

f a t a l  5 5 ^ 3 .7 3  449

Between in d iv id u a ls  10571*31 29 3^4*53 66*11**

Between Jays 4 2 9 1 3 .6 9  14 3 0 6 5 .2 6  555*90**

B eeld n al 2 2 3 8 .7 3  4 0 6  3 .5 1

y * ..i..iŴL>,llil,.s„,..5.j.5l...   * #o^5
364 .53

th e  e s tim a te  i s  bussed on a 8 p M #  o f  16 so arse  the f i r s t  day and 32 so o res  

on  a l l  dsye* ^sing? the t r i a l  s c o r e s , the e s tim a te  i s  b -sad  on

8 sco res  th e  f i r s t  day and 16 sco res  on a l l  subsecuemt days* D eriv in g  a  

measure o f  v a r ia b i l i t y  from th e la r g e r  number o f  t r i a l s  each  day i s  de

s ir a b le ,  but has the d isad van taye o f  b e in f  based on sc o r e s  ©f v e r y  m m ll  

m agnitude. Be riving* a measure ©f v a r ia b i l i t y  from th e  t r i a l  s c o r es  means 

using? a sm a ller  sam ple. but the sco res  are tw ice  a® l&fge* Bren w ith  th e  

l a t t e r  m easure, however, th e  sc o r es  a re  not s u f f i c i e n t l y  Inijre to  a llow  

any co n s id era b le  v a r ia b i l i t y ,  f o r  the range i s  from  sero  a t  the b eg in n in g  

o f  p r a c t ic e  to  a  maximost o f  18 a t  the end o f  the 15 days o f  p r a c t ic e .  A 

measure o f  v a r ia b i l i t y  based  on th ese  sc o r es  would not be exp ected  to  be 

very discrim inating? amon^ in d iv id u a ls .

To t e s t  th e  n u l l  form o f  H ypothesis 2 concerning* the e x is te n c e  o f  

In d iv id u a l d U M w i .  In  T .r U b t l l t y  o f  w f t i M * ,  th e  ^  to r t  M  

ap p lied  to  both  the 30-seco n d  sco res  (5S )̂ and the t r i a l  sco res  (2 ^ ) . The 

ob ta in ed  r a t io s  are shown in  fa b le  XU XX. The r e s u lt s  o f  the t^ s te  show 

th a t th e v a r ia b i l i t y  o f  th e  30-second sc o r e s  m®y be con sid ered  s ig n i f i c a n t ly



TABUS 32.ni
I, E n f io s ,  m z ?  m& w m m m m r r  o? y a r x a ix u t y *  

1 aoHPsm w o m x m T to n  t n m . s  •  30

Day K
Prob.
M m l ! i

Preb.
Levpl Bey %

J k

Prob.

f s .

Preb.
l e v e l

1 .9 0 1 <  $p .766 <  1# 8 .961 >  5 | .873 <  1$

2 •96? > .880 <  l £ 10 .9 6 3 > 5$ .fO l <  5$

3 .9*7 <  5 # .8 9 6 <  5? 12 .0 6 8 ** 5$ .939 >  s l

h .9*6 <  5" .f0 8 1* •939 >  5% .9 2 3 >  s l

5 .95> <  5$ .93^ >  $$ 25 .9 5 2 <  si .900 <  0

6 .966 5^ .927 >  5$

d if f e r e n t  amon& In d iv id u a ls  a t  the %P l e v e l  o f  con fid en ce  on o n ly  f iv e  o f  

th e  days ehovsat. The v a r ia b i l i t y  o f  the t r i a l  s e c r e t  i s  s i& n lf le a n t ly  

d if fe r e n t  mmong iM iv id u a ls  a t  the i f  l e v e l  o f  con fid en ce  on th ree  o f  th e  

day* ®Umn* and a t th e  $% l e v e l  on th ree  o th er  d a y s. Because th ey  do not 

d i f f e r e n t ia t e  tuuen^ in d iv idu al®  every p r a c t ic e  day* n e ith e r  measure i « 

com p letely  e a t is fn c to r y .  The v a r ia b i l i t y  o f  the t r i a l  sco res  nay u o s s lb ly  

be a b e t te r  measure became# i t  shove d if f e r e n c e s  a t  a s o r t  e ly n if ic e n t  

l e v e l ,  lo t h  measuree v i l l  be used in  most o f  the l a t e r  a n a ly se s . H ypothetic  

2 cannot be refuted# fo r  th ere  are s ig n i f ic a n t  in d iv id u a l d if fe r e n c e s  on 

a t  l e a s t  cose  p r a c t ic e  days*

2ntra~Xttdividm&l V a r ia b il ity !  l&tnvftsgr

The t e s t  re sm ite in d ic a te  th at measures o f  v a r ia b i l i t y  o f  

perforu^nce on the Complex Ceord.lna.tion Test are of l i t t l e  va lu e  in  dr-  

sc r ib in g  or p r e d ic t in g  behavior# but ^n a n a ly s is  o f  th e  measures van mad#

t© cheek th ese  r e su lts*  Bhe m*?.xi««Pi l ik e l ih o o d  e s tim a te s  o f  th e  standard  

d e v ia t io n s  o f  th e  ^O-second scores* m d  o f  the t r i a l  scores*  fo r  #?.eh



in d iv id u a l and fo r  each 4®jr* #re ®hovn in  Table© VI and f l l  in  

k p p w d lx  B.

The mmxia m  llk e lih o Q d  ©stlsiate® o f  tit# standard d e v ia tio n s  o f  the

3D *©eond fco rtif  ar© In d ica ted  by the cyabol a^» end o f  the t r i a l  ©core© 

by th© symbol cr^. Graphs o f  th© mom®, er  ̂ end a^* by group© ©ad fo r  a l l  

subject®* are shown la  Figure© 6 and 7 r e s p e c t iv e ly .  In sp ectio n  o f  th© 

graph© shows* th a t by e i t h e r  »©a*ur»* v a r ia b i l i t y  increase®  w ith  pfnotle© *  

Th© day to  day flu ctu a tio n ©  o f  th© curve o f  th© mean are a  l l l t l ®  

c r e a to r  than th© f lu c tu a t io n s  o f  th© curve o f  th© ©©an cr. * but th© cu rvesa
are essentially statin,r.

?l© Complex C oordination  ?©«t f i t s  Woodworth* © c l a s s i f i c a t i o n  o f

task© scored a* output p er u n it  o f  tim e, f im  r e s u lt s  obtained  agree v l t h  

M s statem ent th a t under t h is  sco r in g  con d ition *  v a r ia b i l i t y  w i l l  in c re a se  

v l t h  p r a c tic e *  In sp ec tio n  o f  th© graphs f a l l s  to  in d ic a te  any con st s te n t  

d iffe r e n c e s  among th# th ree  group©* but because s ig n if ic a n t  d ifferen ce©  

were found In the l e v e l  o f  performance o f  th© thro© groups* both the  

©ad th© cr̂  value© war# an a lysed  fo r  group d lff« rn B S f« . The ©naly©&© o f  

th© vain©© throughout tr a in in g  I s  shown in  % bl# .HI?* The a n a ly s is  

chow® th a t d if f e r e n c e s  among th© group© ar© not s ig n if ic a n t  when ev a lu a ted  

a g a in s t  th© r e s id u a l varieno© (F^) or th© r e s id u a l rand In te r a c t io n  

v&rianc© <fg) • Th© a n a ly s is  o f  th© cr  ̂ value® r e s u lte d  In  th® ©sate f in d 

in g . fa b le  H I ?  a ls o  show® th a t th ere  are s ig n i f ic a n t  d ifferen ce©  between  

day© a s  would be expected.*

In sp e c tio n  o f  th© graph® (J lg u res  6 and 7 ) shows th a t both measure© 

o f  v a r ia b i l i t y  have approxim ately th© ©am© c h a r a c te r is t ic s® sa d  so would 

b© exp ected  to  be h ig h ly  c o r r e la te d . The product-is^sent c o r r e la t io n  

between the two measure* on $fc*y 1 1®  *73? and on Sbjt 15 1® •Bb6« Th©



NUMBER 
OF 

PATTERNS

-8b

A ll Subjects

Group B 
Group C

DATS

COMPLEX COORDINATION T£ST: MEAN STANDARD DEVIATIONS OF NOj. OF PATTERNS MATCHED PER SO SECONDS

FIGURE 6



Group C ;____ ___

ij) 11 i£ 13 1̂  15
DAYS

COMPLEX COQRDINATIOH TjjiSTS MEAH STANDARD DEVIATIONS OE Noj OF PATTERN̂  MATCHED PER TRIAL

 i FIOURE .7......................|........................ I.........................!..............



92

mAirsis of vamxavqx mu mmmm amxsw Bwrm^mrr^ 
ooMKjoc m o m tM A f tm  m r&  s ta im k b  m t t A f t o n s  o f  t u u h  sm m m  Co*).

^ourco. 12om.of. Utaa&tmm

I m 30

M
hhf

F,
fatal 30.196

«JL

Between Itaqro h.331 14 .309 5-237**

Between Ormsns .0 9 9 2 .050 -

Interaction 2.024 26 .072 1 .220

Xtooi&ttl 2 3 . ? m 40.5 .059

ix

5.15 * *

aeaoaxo* oejutot be co n sid ered  Id e n tic a l*  a lthough  th ey  are  h ig h ly  r e la te d ;  

so ao s ta te d  s t o v t ,  both were used in  most o f  the e sa ly o e e  d escr ib ed  below.

fo  dotesnliko w hether th e order in  vM ch  the task® were p r a c tic e d  had 

any e f f e c t  on v a r ia b i l i t y  o f  novfom aneo« the t o t a l  standard deviation *  o f
15

the OQ-sceond sco res  ( 2  <or. ) fo r  mnch in d iv id u a l were a n a ly sed , fh e  24
£*% *

oafejoet* aaod i s  the t»roviomo a n a lyse#  o f  order o f  rr^ .otiee were used in  

t h i s  a n a ly s is .  She g « s i y  i® s t e m  I s  fa b le  'XL?.

f l l i l  XLT

AMM&m aw WABumwt or o o k fu d c  m m m m nm  * rr total 
m m m m  m m i^ x m n  &y m i m  s o o a ^ .  i  » 2&

S w o w

f e t a l

Between Order* 

11 t h i s  Orders

2 6 . 09a

3.882

22 .216

M

23

5

IS

l a r t a m

m77&$

1 .2342

Tho a n a ly s is  shove th a t th ere  are no s ig n if ic a n t  d if fe r e n c e s  In v a r ia b i l i t y  

a t tr ib u ta b le  to  the- order in  which th# ta sk s  were p r a c t ic e d .



l a  order to  t e s t  the n u l l  form o f  H ypothesis %  that i n i t i a l  

la t iv ^ ln d iv td u a l v a r ia b i l i t y  1* s ig n if ic a n t ly  re la ted  to  f in a l  in t r a -  

in d iv id u a l v a r i a b i l i t y ,  and to  c letem in e th e  c o n s is te n c y  o f  each in d iv id 

u a l *s v a r ia b il i ty  frsn  day to  day* produet-oonent c o r r e la t io n  c o e f f i c i e n t s  

o f  the 0 . valuee were computed between Bay 1 and a l l  o th er  days* anda
between co n secu tiv e  d ays. Theme c o r r e la t io n s  are shown In Table XIVI*

tAi&a x i n

i:ifst-mT QQmmjiTXQm or mmmm omiATtcms or yosmom monm9 
cowplkx c o o m im n o M  **s»  <<».). 8 - 3 0

i M i 2  2 i i . i i 2 l 2 i 2 . l l l 2 i l M . i i  

1 . i l l  .08  .20 .27  .17  .16 .18 .30 .06 .18 .24  . 0? .09 - . 2 2

2 .07

3 .29

H .28

5 .22

6  .27

7 .28

8 .33

9 .27

10 .5 1

11 .46

12 . 07

13 .52

1A . 27

f lu  r e s u lt s  o f  the 1. t e s t  as presented, in  fa b le  XLIII showed that  

the T a r ie U lltjr  o f  the 30-seoond scores wee s lf lu t f ie x a t ly  d iffe r e n t ejiobi



In d iv id u a ls  «aJy on some o f  th e  p r n e tie e  d«iyt. Wrm t h i s  fin d in g  one

would not eimct the la te r -d a y  c o r r e la t io n *  to he high or own s i g n i f i 

cant* fh e  e d m U t t o f i f  e o a f lm  t t ! «  ex p ecta tio n #  fo r  son# o f  th® 

e o r w lE tie & f o f  Bay l  w ith  o th er  gey* d iffer®  s ig n i f i c a n t ly  from s e r o .

Of th e cause cu t 1 v s  day 1 s t o re o r re la tio n s*  on ly  thr#© or# s ig n i f ic a n t ly  

f m  s e r e .  I t  a#y he concluded th a t th ere i s  s© r e la t io n s h ip  

between I n i t i a l  and f in a l  in tr a ~ in a i vidua 1 v a r ia b i l i t y  a s  *e#.sured by 

th# standard d e v ia tio n s  o f  the 30-seeoiid. scores* and in  on ly  throe  

in s ta n c e s  nr# conssecuttve day measures o f  v a r ia b i l i t y  r e la te d .

th e  r a t io s  fo r  th e  v a r ia b i l i t y  o f  th#  t r i a l  s co re s  ( s e e  fa b le  

X LIIl) in d ic a te  th at th e  ia le r e o r r e la t io u ®  o f  th e  standard d e v ia tio n s  o f  

the t r i a l  s c o r es  would not Ike expected  to  he any h ig h er  than the I n te r -  

c o r r e la t io n *  o f  the standard d e v ia tio n s  &f the 3&~**©ond sear®#, fo r  

th a t reason* 0  ̂ I n te r e o r r e la t lo n s  were eosumted on ly  fo r  t r i a l  day# 

rep resen tin g  i n i t i a l #  middle# and f in a l  l e v e l s  o f  tr a in in g  and fo r  which  

th e  3û  r a t io s  were s ig n i f i c a n t .  The c o r r e la t io n s  w ith  mean v a r ia b i l i t y  

fo r  th e  tr a in in g  p er io d  (cr^) are a ls o  shown, fhm la te r e o r r e la t io n *  are  

shown la  fa b le  XLVIX.

ThMJi XLYtl

im m + M 't m m m M Tim s aw mAMmm  b k ?U 7Io is o f  f a t a l  scorns {<**)# 
COHJPfc&JC OOOBDmAflOH TEST. K * 36

Bays ^
Hear* 24§Ssa3Ntfd* i  a IS f l

1 .01 «*.lh **.09 .4Mt* .32*

2 - .1 8  .39* .13 -

3

6

- .0 3 .10

.28 .hS*

15
*S ig n if ic a n t a t the $% l e v e l o f  e s a f id e n e s .

.72*
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fis© ta b le  shove tim t  i n i t i a l  v a r ia b i l i t y  i s  s ig n i f ic a n t ly  c o r r e la te d  

w ith  f in a l  v a r ia b i l i t y  b etv eea  the $ f  m,d 1% l e v e l  o f  confidence* and 

on ly  e m  o th e r  in te r - f e y  c o r r e la t io n  i s  s ig n lf le a n t  a t l o s s  than the $$ 

le v e l*  the r e la t io n s h ip  between I n i t i a l  and f in a l  v a r ia b i l i t y

i s  o f  d ou b tfu l » ig s t fie® nee* no d e f in i t e  co n c lu sio n  can be &rw*iu I t  

»ay  bo sta ted #  however# fclmt the standard d e v ia tio n s  o f  th# t r i a l  sco res  

are not e o n s i t ie a t  m easures o f  v a r ia b i l i t y  from fey  to d ay.

The mean standard d e v ia tio n  o f  the t r i a l  sco res  i s  d erived  from  the  

d a ily  standard d e v ia tio n s  so would be e r e c t e d  to  he c o r r e la te d  w ith  

each one o f  th en . Only th® c o r r e la t io n  v i th  h*y 15 1# h ifh »  hut# because  

I t  1# co n sid era b ly  l e e s  than 1* th# wean ▼ srifi.Miitjr v*e used as an 

a d d it io n a l atonsure. For la t e r  eva lu ation s*  or̂  Day# 1 end 15 and 

Days l f 8* 15 and cr̂  used s s  re p r ese n ta tiv e  m easures o f  v a r ia b i l i t y

throughout t r a in in g .

The e « iw « m tiw  day c o r r e la t io n s  in d ic a te  th a t the measures o f  

v a r ia b i l i t y  ar# not h ig h ly  r e l ia b le ,  in  estim a te  o f  th# r e l i a b i l i t y  o f  

th e 0 ^ scores*  d erived  by means o f  the Kogrt technique* and m. sm v a ry  o f  

th# a n a ly s is  i s  shown in  1'abXe XHFXXX* The measure o f  v a r ia b i l i t y  i s  

wore r e l ia b le  than would be a n t ic ip a te d  from the I n te r - fe y  c o r r e la t io n s ,  

but i t  i s  cen sld exb h ly  lo v e r  then th# r e l i a b i l i t y  c o e f f i c i e n t  o f  the  

performance sco res  ( T m *9-5 )•  ^he a n a ly s is  shove th a t th ere mrm 

s ig n i f ic a n t  d if fe r e n c e s  between <fey« and between in d iv id u a ls .  D iffe r e n c e s  

between days would, be exp ected  in  a le a r n in g  s i  tun t  io n : but d if fe r e n c e s  

between In d iv id u a ls  might not be evaected  fro® th# r e s u lt s  o f  the 1^ t e s t s *  

fo r  they shoved th a t on ly  on a  few fey #  were th ere  s ig n i f ic a n t  d if fe r e n c e s  

between in d iv id u a ls ,  the s ig n if ic a n c e  found by th# a n a ly s is  o f  va r ia n ce  

siay he ex p la in ed  by th© f» c t  th a t the- a n a ly s is  was m&e over the e n t ir e
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T m m  X3 VHI

AMALfm® O f fAHtAMQM FOE XlftXVXtiGAL BlFyjSESWCISB*
om PM x G w w xm T tox  vxsv  s tA im a o  D ® ?iA fiois o f  y M w o m  m m m  (& .) 

s * 30

Source

t o t a l

S w . j f  S ip& ris 4 £

**9

.larianett 1

6 .1 6 6

Between I n d ir id s a ls 2 .001 29 .0 6 9 0 6.161**

Between Ik&n 1 .6 3 7 Id . x i w 1 0 .A38**

A eeldnal *•510 *06 .0112

y as ...«!.... . OH2  ..! .> ** fife.
.0690

■* t W

p r a c t is e  p eriod  o f  15  days# whereas th* %m% w*« made o f  s in g le  day* 

threnffoout th#  p e r io d . The een o ln sio n  i t  th a t th# «taadard d e v ia tio n s  o f  

the 3C—second ecoree d i f f e r e n t ia t e  h&tveea in d iv id u a ls  over th* a n tix a  

p r a c t ic e  period* a lth ou gh  they do n et d i f f e r e n t ia t e  on each dry.

fo  determ ine the r e l i a b i l i t y  o f  th# standard d e v ia tio n s  o f  the t r i a l  

seorea* a  s im ila r  a n a ly s is  was made and i s  shown in  fa b le  XLIX.

f i i a  m m

AMkMMB OF 1AM A$m  ME 3 ^ 8 0  IH D lT Iim i 2>X?*£!£K!!GJeS,
QOtfPmX OOOBilXttlfXOV *2589 HfAK54.Hi5 iM T lA flO IS  0 ?  SEIM * SSOSMS ( s . ) .

V •  30 1

S o m e .

t o t a l

Sra o f  Sonar.* M

**9

Ynrlnneft I

30 .198

-feetveen IndiT iduai* 6 ,1 2 5 m .211 * . 306**

joeit-van Uajr. '‘ .331 lh *309 6 . 306**

ite .ld tm l 19.71*2 h06 .m%9

t * ~~~*ZULa *£!&L  -  .77
• 711
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Wr&m the a n a ly s is  i t  any be concluded th at standard d e v ia tio n s  o f  th e  

t r i a l  ©core© are not s s  r e l ia b le  a© the p erfom ru ee ©core*, The 

v a lu e s  have a  lo v e r  r e l i a b i l i t y  c o e f f ic ie n t  than the v a lu e s , hut the

d iffe r e n c e  between, th© r e l i a b i l i t y  c o e ff ic ie n t©  i s  ©mite ©mall* There 

mtm s ig n if ic a n t  d iffe r e n c e #  between day# and a lso  between in d iv id u a ls .

The standard deviation©  o f  the t r i a l  ecore#  a lso  show s ig n if ic a n t  d i f f e r 

en ces o rer  th e  e n t ir e  tr a in in g  p er io d , a lth ou gh  they do not d iscr im in a te  

each dry.

The above co n c lu sio n s  are s ig n if ic a n t  fo r  th e  problem under 

I n v e s t ig a t io n .  Measure# o f  v a r ia b i l i t y  based cm the second s c o r e *  or

on th® t r i a l  s c o r e s , d i f f e r e n t ia t e  between in d iv id u a ls  over the e n t ir e  

p r a c t ic e  p e r io d , but A® not d i f f e r e n t ia t e  every  day o f  th a t p r a c t ic e  

p e r io d . T h erefore, u s in g  a  measure o f  v a r ia b i l i t y  on any one dsy would 

probably be o f  l i t t l e  v a lu e  to  p red ic t l a t e r  v a r ia b i l i t y  or performance*

The low in te r -d a y  c o r r e la t io n s  g iv e  fu r th er  support to  t h is  c o n c lu s io n ,  

f o r  they ©how th a t v a r ia b i l i t y  as measured la  t h is  s it u a t io n  I s  not a 

s u f f i c i e n t l y  s ta b le  c h a r a c te r !« t ic  to  be u se fu l la  d escr ib in g  or  pre

d ic t in g  b eh a v io r . In view  o f  the above co n c lu sio n s  m. fu r th er  a n © ly sis  

would not be exp ected  to  be p r o f ita b le ,  but I t  was c a r r ie d  out la  order  

to  t e s t  s p e c i f i c a l ly  th e hypotheses s e t  up.

T© t e s t  th e  n u ll  form o f  H ypothesis h th at a t any st^ ye o f  le a r n in g  

I n tm -ln d lv ld u a l v a r ia b i l i t y  1# r e la te d  to  l e v e l  ©f p erfo ra cn ee , ia t e n -  

c o r r e la t lo n s  'between perforaanc# and v a r ia b i l i t y  on th e sane day were 

computed* C o rre la tio n s  were computed fo r  both measure# o f  v a r ia b i l i t y ,  

but on ly  on the days on *h leh  th ere  were s ig n if ic a n t  In d iv id u a l d i f f e r e n c e s .  

The c o r r e la t io n #  are shown la  Table 1 .  Only two o f  the c o r r e la t io n s  d i f f e r  

s ig n i f i c a n t ly  from #er© between the 5I  and 1# l e v e l s  o f  c o n fid en ce , w h ile
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T m M  l

o «in juAfiQ m  o f  m k s x m s  o f  vAaiABH.nr wj$b wjroastAsejs*
COMPLEX CQORDXKmoS *K$f. W » 30

Tartar. P erf omrnc® (2 )
M llla c  AmUS i2^L-I I M A  f l d L l  a a g .S  M l M  M lM

~*01  * .3 5  .**!♦ .42* -  *  .2 3

*y% .02  .1 5  .20  -  -  .20 .2 9  .JO
♦ S ig n if ic a n t  a t  the $ f  l e v e l  o f  eo a fid e iw # .

th e  o th ers  are n ot s ig n i f ic a n t .  I t  i s  d ou b tfu l th a t th ere  i t  a r e la t io n s h ip  

between v a r ia b i l i t y  and perforsten©©.

f© determ ine the r e la t io a s M t  o f  ? a r t a t iU t | '  a t  one «t*e* o f  r*raeties  

to  performance a t another ete£e»  the c o m k t i o s i  t lie m  l a  Table X*I were 

eempnfced. The standard d e v ia t io n s  o f  th e  t r i a l  sco res  were used  a s  th e  

n ea seres  o f  v a r ia b i l i t y .

TAB3JE U .

m m so A tx o m  o r  nt&smau u m u r m w s  o r  m n h  s m m s  m m  th ia x
s u n s  scoiss* oompxm coc&BXK&Tiojr fmm. i  • 30

g t l 0 t 8 %
.02 .0 3 .0 1 .1 2

.00 . 0? .0 3 .£ 3

. 1? .Oh .30 .b7**

!sX
^*2

^ .1 5

Tran the c o r r e la t io n s  shown* i t  ary ho concluded th a t v a ria b ility  a t one 

«%**?• o f  le a r n in g  i s  not r e la te d  to  nerfors**aee a t  m o th e r  s ta g e . th e  

on ly  r e la t io n s h ip  I s  between the *»«■■ an standard, d e v ia tio n  o f  t r i a l  sco r es  

and perfonsrisoe on iiay 15- t h i s  c o r r e la t io n  i s  p o s i t iv e  md c h r o lf le a n t  

a t the i f  l e v e l  o f  confidence* in d ic a tin g  th at in d iv id u a ls  vho res eh a. 

h ig h er  l e v e l  o f  performance tend to  he so re  v a r ia b le .
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Th® t e s t  o f  Hypothesis 7 would in v o lv e  th® c o n fu ta tio n  of the 

m u ltip le  e o m i f t t l o a  o f  ® ste.asure o f i n i t i a l  p sr fo n tea sn  and a measure 

o f i n i t i a l  v a r ia b i l i t y  w ith  final level of r>®rfoTmrnc®, As d en oastrated 
by G u ilford  ( 9 jpm&y?)* no purpose voulti ha served t$r coisTmtiaf* t h i s

c o rr e la tio n *  for th® only s ig n if ic a n t  c o r r e la t io n  ssoni? th# throe 
v a r ia t io n  1® b etv f«u  I n i t i a l  end f in a l  uerforar.nee* Although tb s obtained  

c o r r e la t io n s  eannot he co n st do red s t a b le » th ere I s  no ev id en ce th a t the  

m u ltip le  c o r r e la t io n  of a measure o f  Initial perfarnnaee and a s e t w r t  

of i n i t i a l  v a r ia b i l i t y  v l t h  f in a l  l e v e l  o f  nerformr-nc# on th e  *«»€ task 
is h ig h er  than the correlation o f  initial and f in e !  performance alone*

In tr a -In d iv id u a l V a r ia b il i ty !  Inter-'Day 

Xnt#r*»day measures o f  la tm ^ la d iv id u e l  v a r ia b i l i t y  have bean 

corn-mated fo r  th e  Oonplex C oordination T est in  th e mm® manner e* fo r  the  

o th er  task s*  tbm m  measure* are th®' maximum lik e lih o o d  e s tim a te s  o f  th e  

stnndard d e v ia t io n s  o f  the- standard sc o r es  and the m onism  l ik e lih o o d  

e s ttn n t# #  o f  the standard d e v ia tio n s  of the second sco re s  *.nd t r i a l  

scores*  fo r  each in d iv id u a l. Th# standard sco res  are based on d e v ia t io n s  

o f  th# In d iv id u a l daily  mean t r i a l  s e r ie s  score© (2 ) from the group 

neaa t r i a l  s e r ie s  score f o r  each day. Th# standard d e v ia tio n  o f  Urn 

standard score#  v l l l  be In d ica ted  by  th# symbol a  * th e  standard d e v ia tio nWi
of th# standard deviation# of th# ^V second score# by th# symbol 0 * and

CTh
th e  standard, deviation o f  th# standard deviation® o f  th# t r i a l  score® by 
0 * The v a lu e s  o f  th# betwaen-day m easures o f  variability are shown in

Table 111. Th# In te y e e r r e ln t lo n s  o f 'th# three neasnres are m. follow®?
0

°h
and 0 1 r  * .5 ?

a
°h

and a *
e• r * .09

m and *
f

1 r  * .18



ioo

u i

. ;*rj'xw  oy r & a n s iL ir f ,  
ooMmjs: cooauxiM ioB  f® s f.

JUMjg^i mmJtt cr
a h

a<ĵ 0
- f t

0 0
J h

1 .197 .1 0 1 . 22? 16 .5 0 8 .1 3 6 .23®

2 • 398 .117 .2 0 0 17 .249 . 10& .7®!

o .313 .120 .252 18 .m o .104 .1 8 8

h .529 .1 2 1 .142 19 .981 .095 .1 9 4

5 .5?** .171 .311 20 .620 a m .2 3 6

6 .■Jhfi .112 .323 21 .25® .1 5 9 .290

7 .378 .114 .152 22 .401 .n & .283

8 .2 6 8 .120 .289 23 •  302 .174 .297

9 .*>38 .111 .236 2fe .407 .152 .718

10 .188 .098 .167 25 •h&6 .117 .281

11 •  5M3 . m .253 26 .4 9 8 a o i .191

12 .*>52 .1 0 9 .178 27 .3 0 0 .080 .219

13 .3 7 9 .1 5 7 .31? 28 .134 .099 .211

14 . 36ft .1 0 1 • 160 29 .573 *12? .25®

15 .3 0 0 . m .271 30 . 6X2 .094 .149

t lm  a  and the a  % k ® i a r t  s ig n if ic a n t ly  re la ted  nm voixld h# e je c t e d #  
° h  a t

b ecau se  th e  s a d  th e  v a lu e s  f r e e  v h lc h  th ey  a  re  d e r iv e d  e re  M rh ly  

e o rre X a te d . 7he s ta n d a rd  4 c v ia t ie n «  o f  th e  s ta n d a rd  s c o re s  a r e  a c t  r e l a t e d  

to  the e th e r  two m easures.

To t e s t  th e  m il l  t o m  o f  H y p o th esis  5* th a t  in te iv d a jr  and in tm - d a y  

M easures o f  i n t m - i n d l v i d m l  v a r i a b i l i t y  on  th e  sa»e ta s k  a r e  r e la te d #  th e  

prodBetarscm eat c o r r e l a t i o n s  shmm in  f a b le  LIIX w ere com puted. C o r r e la t io n s
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with performance are also shown* Of the tvo mm cures of variability of

variability* only th© a values are u«e& in this wirlysis.
at

T&MM M U

OOEEiiMflOKK OF MK^ms OF IHTm-lMY VARIABILITY WIT* '» *f>l5HBS OF
miiA-mY yabupiiity aitj ,fw strpj:s or rmrom* ^ ,

CQMPL8X COOHDXltmoir T&Cf .  B «• 00

0
a t

°«

0j a ° t 8«MMfr g t H $ .  _ S l f s £ j*15

—. ix - .0 8 .Of? .1? „h?**

.lb - .0 1 .17 .15 - .2 2 .09 - .0 7
^Significant at the $$ level of confidence. 

**S ig n if ic a n t  a t the 1$ l e v e l  o f  co n fid en ce .

With . 3 6 as a coefficient sifriifleant at the 5$ level of confidence* two 
of the correla tion *  of or with Intm-dagr w » w w *  of variability could 
be a ttr ib u ta b le  to  chance a t a -probability le v e l  o f le s e  than 5r- 'The

o 1® not r e la ted  to  in tra-day v a r ia b ility *  I t  i*  doubtful that there
%

I s  a  r e la t io n s h ip  between intra-day end in ter -d a y  measures o f i n t r a -

in d iv id u a l v a r ia b il i ty .  The 0 i s  s ig n if ic a n t ly  and p o s it iv e ly  re la ted
**%

to final p e r f o r m a n c e *  but cr i s  not re la ted  to  i n i t i a l  or f in a l p e r f o r m -s
ance •

Time of T rain ing to  Beach a C r iter io n  

The performance c r i t e r ia  e s ta b lish e d  fo r  the Complev C oordination  

T est are*

C .  i  f  •  101 t
C I 3£ ® 10.2 «

These c r i t e r i a  were chosen because they rep resen t the h ig h e st  performance 

l e v e l  th at was reached by a l l  s u b je c ts . The number of t r i a l s  to  reach
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each  c r i t e r io n  i s  -shown in  fa  hi© MT*

fU&M hit
mmmm  o f  m u L s  f o  m m m  puBPom Aici o a m m *  o» w c  

COMPLEX COCJBBlHAflOl 9KS?.

Subject f i ! i
Subject

i ! e

1 6 2 84 16 64

2 h6 76 17 1 3 2 176

3 54 72 18 95 1 1 6

4 124 152 19 80 144

5 50 84 20 52 76

6 44 6h 21 6 8 88

7 47 72 22 6 3 72

8 3^ 44 23 47 $2
9 96 1 3 2 24 55 92

10 131 176 25 82 1 2 8

11 1 6 3 104 26 48 Ofl«K$
12 71 100 27 152 180

13 55 92 2 8 6 8 13&
14 60 84 2 f 34 m
15 110 1 1 6 30 60 m

fh©- c o r r e la t io n  between th© c r i t e r ia  i t  .92* to  on ly  c r i t e r io n  1 i t  used  

i a  fa r th e r  a n a ly se s , fh e  c o r r e la t io n s  o f  acasnre© o f  v a r ia b i l i t y  and 

m easures o f  performance w ith  nanher o f  t r i a l s  to  reach  a  t r i a l  score- o f  10 

are  shown in  fa b le  IT . fftcs© correla tion ©  were computed to  t e s t  th e  n u ll  

form o f  S yp oth ssi e 6 con cern ing th© r e la t io n  o f  m©a©ar©« o f  v a r ia b i l i t y  

and tim e o f  tr a in in g  to  a c r i t e r io n .
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SABLE L¥

mwwjtfiQMs of mmm of trials to reach a thul scork of 10
¥im VARIABILITY AMD F3IRK}ib4.4ifC $?« COWPLXX CQOBalRATXQir T&&P. I * $5

V a r ia b il i ty  Performance
any h a .....-.......- t Z... .......£ .....

1 -.22 ~ .?h - . 6 &*•

a - -.19 - . 90**

15 -.29 - .1 7 -.71*®

Mean, Bays 1-15 - .5 0 * *

From the above c o rr e la tio n s  i t  may be concluded that measure* o f  

in tr a - ln d lv ld u a l v a r ia b il i ty  e a r ly  in  p r a c t ic e  are not re la ted  to  tim e o f  

tra in in g  to  reach & performance c r i t e r io n  on the same ta sk . There i s  no 

evidence* th erefore*  to  support h y p o th esis  6 . Mean v a r ia b il i ty  tt^ ) i s  

r e la te d  n e g a t iv e ly  to  time o f  train ing1* but th is  r e la tio n sh ip  i s  o f  no 

value f o r  p r e d ic t iv e  purposes. I t  in d ic a te s , however* that an in d iv id u a l 

who i s  more variab le  recxshas the c r ite r io n  le v e l  o f  performance in  fev er  

tr ia l® . This r e la tio n sh ip  would not o r d in a r ily  be expected but i s  In l in e  

w ith  the p o s i t iv e  re la tio n sh ip  between mean v a r ia b il i ty  and performance 

shown above, lumber o f  tr ia l©  to  a c r ite r io n  i s  n eg a tiv e ly  re la ted  to  

perform.? nee a s  would be ex p ected . The r e la t io n s h ip  i s  h ig h e st  on Day 8* 

which vmj be a ttr ib u ta b le  to  the fa c t that most su b jects  reached the 

c r ite r io n  le v e l  a t or s h o r t ly  before the e igh th  day.

I n i t i a l  v a r ia b i l i t y  does not c o r r e la te  s ig n i f ic a n t ly  w ith  tim e o f  

tr a in in g  or w ith  i n i t i a l  performance* so no purpose would be served by 

a ttem p tin g  to  determ ine the m u ltip le  c o r r e la t io n  o f  mmrsures o f  i n i t i a l  

v a r ia b i l i t y  .and I n i t i a l  performance w ith  time o f  tr a in in g  to  reach a  

c r i t e r io n  o f  perform ance.
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Jhmnaty of Conclusion® for the Complex Coordination Test
Under the condition®  o f  t h is  tsvo®ti|rFitlom* c o n c lu s io n s  fo r  the

Coaplax C oordination 5?est asy  he stated &* follow* i
1. final performance can he predicted froa Initial 

perform ance, fh e  h y p o th esis  th a t i n i t i a l  performance
1* related to f in a l  perfoma.iie© os the earn* teak is 
supported .

2 .  fher© are In d iv id u a l d if fe r e n c e s  In v a r ia b i l i t y  o f  
performance o s some p r a c t ic e  day®. The h y p o th es is  
th a t there are individual d iffe r e n c e s  in v a r ia b i l i t y  
o f  perfora&nce is p a r t ia l ly  supported.

3* II i® doubt till whether final variability can be
predicted from  Initial v a r ia b i l i t y .  ®o conclusion can 
be draws with re&nrd to the hypothesis that lntra** 
individual v a r ia b i l i t y  early in  practice is related to 
in tr a - in d iv id u a l v a r ia b i l i t y  later la practice on th© 
eaae task.

h , final level of performance cannot he predicted from
Initial v a r ia b i l i t y .  It Is d ou b tfu l whether variability 
i e  related to  perform#*, tie# at any sta/re of p ra ctice*  but 
the indication® are that in d iv id u a ls  who ranch, a. h igh er  
level of performance tend to be nore variable. Mo 
definite co n c lu sio n  may be drawn with rege.rd to  th# 
h y p o th es is  that intra-individual variability is r e la te d  
to level of r ^ r fo rm n e e  on the er-me task.

5 . I t  1® doubtfu l that iat©raday and in tra -d a y  measures o f  
in tr a - in d iv id u a l v a r ia b i l i t y  are r e la te d . Mo co n c lu sio n  
may he reached w ith  reyard to  the h y p o th es is  th a t in tep *  
day and in tr a —day n easu res o f  istraw**individual v a r ia b i l i t y  
on th© sane task arc r e la te d .

6. Measures o f  1 s t ra -la d iv ld u e  1 v a r ia b i l i t y  cannot be used  
to  p r e d ie t  t in e  o f  tr a in in g  to  reach a, c r i t e r io n .  The 
h y p o th es is  th a t measures o f  1 s t m ~ In d iv id u a l v a r ia b i l i t y
early In practice are related to tirae of training to reach 
a performance criterion on the saw© task 1® not supported.

?. There ie no ev id en ce  to  support th© h y p o th es is  that th© 
m u ltip le  correlation o f  a, measure of i n i t i a l  r>«r£ora*jie© 
and a  measure o f  I n i t i a l  v a r ia b i l i t y  w ith  the f in a l  l e v e l  
o f  perfofw&aee on the mmm ta sk  i s  b lyh er  than th© c o r r e la 
t io n  o f  initial and f in a l  perforaano© a lo n e .
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X& thn pawvlaoLO thro# ehrpi®Tm vo oxnAiaod th# *#Xatioi**&*ip* o f  

mwztmrm* o f  ym*fQr&r>mm m& w «.rlat»ilit?‘ w ith in  tho Batnty P a n m ii f e « l*  

tho !$wo-»Hn&& C oordination  te s t*  and th* CosrpXox C oordination  Sh#

ptunsooo o f  iM #  chnptor i s  U  oxsaino th# c o r r e la t io n #  o f  th#: raonoturoo 

aaangr th ose  tnako* pArtlcmlarXjr w ith  re feren ce  to  th e  moot eoRrnloar took# 

tho Gooploat $ o o * lin a tlo ii fo r t*  fho  r e la t io n s h ip s  v l th l f i  »*>eh took ore o f  

tw3»f*rjie.# l a  th e  pro 1 las i  nary em-Xvmit^m o f  nearer** o f  warlg-M Xllpt hat 

f o f  th© pttrpo**© o f  IM s etu d y, tint y e ln ilo a sh ip ©  o f  f s r la H U fe y  ©a ©a© 

teak  to  n e r f  ©revise# mud w r-r ln b lllty  e s  an other sr e  o f  jrtoater s lm lf lc ^ iic « *  

th© eo rre la tle& n  v i t h ia  onoh took  do n ot la&lent© th at v a r ia b i l i t y  «*« ho 

a r e iy  a w f t t l  •e a m v e  fo r  n r o d lo tlo a  o f  ©erfor®#i*ee o r  m r lm h tlltjr  ©near 

troko* Corrolo.t&oao omanir task® her©' bora m m m tm l Is  ^rdor to provide 

©ore ©ridonee w ith  regard to  t h is  'peeelfcle eoaelao ioa*

h i l « * e o m U lt ( » i  o f  Me# wares o f  I n i t i a l  ©ad f in a l  Pmrf&rmg&m*

In ord er to  to o t  tho n a i l  fo r*  o f  8 con o o m in r  the r e la t io n

o f  eeaenre© o f  iTorfomtnoo on on# t#.#k to  «oa«mroo o f  perfowwwws© on th«  

o th er  two tmmlkm* In ioroorrsl& tlaste  were oootmtod h&tveom nenimr#© o f  I n i t i a l  

and fla w ! p er fo s* * eee  on th# thro# took** ’Pho o o r ro ln tio a o  am  shown In  

TahX© J*¥I# An t » s l w l l m  o f  fafel# 2»?S «how» th e t th ere I® a r e la t io n s h ip  

between I n i t i a l  and f in a l  Tterfowwiae© on th# itotary Pnrm^it *>»d QtmpXmx 

C oordination  fo o ts ,  tmt not on th# IVo-Bnnd C oordlantioa f e e t*  I n i t i a l  

perform*#©* on the notary hurtm ii and Cowplex C oordination -foot* I s  not 

corre la ted  w ith  f in a l  pnrfom onoo an th e o th e r  te e te *  I n i t i a l  p#rf»r»8»e#
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a k 1 k
.16 ,0h • 35 •35
M .5$** .23 .A?**

.15 .61** .fe-5*
mTh .hi*

.6S**

TABUB MX1

im fM s o m a tm o w ” o r  o f  r'KMomuuscB ap îom ta s k s .
*  *■ 30 

Z

X* Bot&vy Pturetil t  Day X .5$**

2. Kot#ry Parimit Dpy 15 (X ^ j)

3* Two-Head D$iy 1 (T^^)

A. Two-Band Day 10 (Y ^ ^ )

5* Complex Coord• Day 1 ( 2 ^ )

6. ("orsplex Coord* Day 15 (2^ ^ ) —

on th e  IWo-Hand C oordination  T est i s  r r le t e d  to  f in a l  performance on the

Cosstplox C oordination  Test a t the 5$ l e v e l  o f  co n fid en ce .

f a s t s  o f  the o t^ n ifien n co  o f  the d if f e r e n c e s  aaony the c o r r e la t io n s  

show th a t f in a l  perfonacnce on th® Sotary f u m l l  f e e t  I e  a s  araoh r e la te d  

to  f in a l  perform ance on th e  o th er  trek© a s  i t  i s  r e la te d  to  .Mot# iy  I*itrsrolt 

T est i n i t i a l  p«rfonsaxico* initial performance on th# Two—Msnd C oordination  

T est i s  wore n early  r e la te d  to  f in a l  performance on th# o th er  ta sk s  than  

i t  i s  to  Two-Hand C oordination  Yc#t I n i t i a l  w r f orsmne#.

I t  1© im portant to  know whether an In d iv id u a l who i s  h ig h ly  v a r ia b le  

on one ta sk  i s  a ls o  h ir h ly  v a r ia b le  on an other ta s k . To determ ine th is#  

th e m il l  form o f  H ypothesis 9* concerning: the r e la t io n  o f  meeenree o f  

v a r ia b i l i t y  among; tasks* was t e s t e d  by cormrmtiivr prodnct-fiomen t  c o r r e la 

t io n s  between raeasttr#s o f  tn tra —day v a r ia b i l i t y  on th# th ree  ta sk s  n eed . 

These co rre la tio n ©  are shown in  Table 1Y II.

In t h i s  chapter* a l l  c o r r e la t io n s  s ig n if ic a n t  a t th e  5k l e v e l  o f  
co n fid en ce  are  ind icated , by & s in r l#  a s t e r i s k .  A double a s te r is k  In d ic a te s
s ig n if ic a n c e  a t the 1$ l e v e l  o f  c o n fid en ce .
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fA s m  m i

A8Q?K* f i lS S ,  I  * 30

2. 3. Ik. JfL §l 3L

1 . Kean & o f  to t& ry  -Pursuit t r i a l
S co res9 iMys 1-3* ) - . 2 6  .2 8  - .3 5  - . 0 5  - .1 1  *06

1 -3
2 . Mean or o f ilo ta iy  ^ i m l t  T ria l

Scores* i3oy« 9-13* (a-. ) —.3^ *00 - . I f  - .1 7  - .2 7
At  9 -13

3 .  3  » f  fwo-Hand. 30-8eoe©d Scores
Bay 1 . (&„ ) - .2 7  .2 4  .51** *30

I
hm cr o f  Two—fend 30—Second Score s

3* <«r- ) - .0 2  - .1 9  - .h ? *
& 3

5 . <r o f  Complex Coord, t r ia l  Scores
J9«y 1* t c -  ) 0hh* .37*

*% 1
6 .  0  o f  Complex Coord. T r ia l Scores

Ihay 1 5 * (&9 ) .72**h 15
7 .  Mean 0  o f  Complex Coord.. T r ia l

Scores* Bays 1- 15* (SL ) -

Examining th e c o r r e la t io n s  w© n ote th a t v a r ia b i l i t y  on i t s  B etary  

P u rsu it t e s t  i s  n ot r e la te d  to  v a r ia b i l i t y  on the o th er  tvo  ta sk s . Ya v i 

a b i l i t y  on itey 1 on the TVo-Hand C oordination  T est i s  c o r r e la te d  w ith  

f in a l  v a r ia b i l i t y  cm the Complex C oordination  f e e t  a t  the 1 $ l e v e l  o f  

s ig n if ic a n c e .  This c o r r e la t io n  i® d i f f i c u l t  to  In terp re t sad i s  p o s s ib ly  

due to  chm ee* f o r  the 1^ t o s t  shoved th a t the- v a r ia b i l i t y  o f  the 3 0 -  

seeond sc o r e s  on the Two-Band C oordination  f a s t  did, n ot d i f f e r  among 

in d iv id u a ls .  V a r ia b il ity  on J3ay 3  on tho Tvo-SeaA C oordination  Test 

c o r r e la te s  v i t h  mean v a r ia b i l i t y  on th© Costrpler C oordination Test a t  th® 

5?  l e v e l  o f  co n fid en ce . Because the s ig n if ic a n c e  o f  t h is  c o r r e la t io n  i s  

doubtful* no co n c lu sio n  i s  dr^vn a s  to whether the m easures am  r e la te d .



108

Th© on ly  o th er  s ig n if ic a n t  c o r r e la t io n s  shown in  the ta b le  t m  w ith in  

«a« task# and in  m  ea se  i t  & learnt©  o f  v a r ia b i l i t y  ®a on© fc^sk r e la te d  

to  a  aoasure o f  v a r ia b i l i t y  on both o f  the o th er Iask©* I t  i t  dou b tfu l 

th a t th ere  i s  a  r e la t io n s h ip  mtm& saoasureo o f  in tr* -d n y  v a r ia b i l i t y  ©a 

th® three ta sk s  used*

As a  fa r th e r  t e s t  o f  H ypothesis 9 th e  In te r e o r r e la t iia is  o f  s e a m o n  

o f  in ter -d a y  v a r ia b i l i t y  on the th ree  ta sk s  were e se m U d *  The e a t f f l e l a i t i  

obtained  are shown i a  fstblo m i l *

cam mu
m  mmmm  o? tm m ~m i yahsabxlot

Mmm mms* n * yo

Z 1 I  1 i
1* a o f  £»tattdcurd Scores# Hotaxy

P u rsu it <0 ) .00' *39* ***28 .38* - . 1 6
*x

2 .  0  o f  0  o f  a r i a l  Scores# notary
F u ro a lt (0  ) - .2 0  .1 8  - .2 2  .h6*

%
3. 0 o f Standard Scores* Two-Sand

<0 > - .3 0  .30  — 31*T
b .  0  o f  0  o f  30- 3®coi*<| Score©#

Two-Hand (0  > —.12  .3 20X
5* 0  of Standard Scores# CoMplex

Coord. (0 ) ,18
2

6* 0  o f  0  o f  t r i a l  &e*ree# G*»rl®r
Coord, (er ) -

%

Th© standard d e v ia tio n s  o f  th e  standard sco res  on the Hetaxy Pursuit Cost 

are c o r r e la te d  w ith  the corresponding* measures on the o th er  ta sk s  between  

the %$ and 5$ l e v e l s  o f  co n fid en ce . Th© standard d e v ia t io n s  o f  th e standard
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deviations o f  th e trial scores on the Hotary P u rsu it T est are .also 

r e la te d  to  th e corresponding measure* on the Complex C oordination T est  

between the i;l and $ $  l e v e l s  of confidence# Therefore i t  i s  

th a t th e  measures are re la ted #  Some o f  th# other I n te r c o r r c la t lo a s  

shown in Table 1V11I differ s i a a i f  ic a n t ly  from  rero# There i s  l i t t le  

ev id en ce to  support fifgrpathasls 9* The in d ic a t io n s  are that the m easuree 

o f  v a r ia b i l i t y  used in  t h i s  study are o f  l i t t l e  v a lu e  fo r  purposes o f  

d e s c r ip t io n  or p re d ic tio n  o f  the behavior observed# I t  i s  p o s s ib le  to  

measure v a r ia b i l i t y  o f  p erfo m ea c*  r e l ia b ly  end to  d l s c r i t i im t e  between  

in d iv id u a ls  in  most in stan ces*  but in d iv id u a l v a r ia b i l i t y  i s  not c o n s is te n t  

from day to  d#y an th e  same ta sk  and appears to  be s p e c i f ic  to  each task#

The ap p rop riate  t# « t  o f  H ypothetic 16 would re entire the com putation  

o f  the n u lt lp l*  c o r r e la t io n  o f  measures o f  v a r ia b i l i t y  end perfozsuoice on 

th e l e s s  complex task* w ith  f in a l  l e v e l  o f  performance on the most complex 

task# T e s tin g  t h is  h y p o th es is  would determ ine whether or  not measures o f  

v a r ia b i l i t y  In a d d itio n  to  measures o f  perfosmaxiee p r e d ic t  a complex pet*- 

f o x f i r e  b e t t e r  then m easures o f  performance alone# *£ the f in c l  l e v e l  

o f  performance on th e most co u p les tfi.sk o f  th© th ree  used may be* b e t te r  

p red ic ted  from com binations o f  mctr-curos o f  v a r ia b i l i t y  <s»d th e co n v en tio n a l 

m easures o f  performance on the l e s s  otmplmx tasks#  then  one might in f e r  

th a t  p sr fo m a n ce  on m move een p lex  task* eueh a® p i lo t in g  m  a irp lan e#  

cou ld  be b e t te r  p red ic ted  by u s in g  measures o f  variability o f  performance 

in  a d d itio n  to  Measures o f  performance# Using i n i t i a l  p erfom #n ee on th e  

Complex C oordination Test# i n i t i a l  and f in a l  performance oa th e  o th er  two 

task s#  end s i x  o f  the Measures o f  v a r ia b i l i t y  shewn l a  Table LXX» a  .m ultip le  

c o r r e la t io n  was eeepmted %'lth f in a l  r>erfoim*nee on the Complex C eordiauiiott 

fe e t#  th e  a n a ly s is  o f  t h i s  m u ltip le  reg ress io n  proyressed# i t  was found
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Mmm ® o f  f r l a l  $e«:rea*
1-3* 4*ot&*y Y ureuit  

(or  ̂ ) 
t  1 -3

Hem. sr o f  t r i a l  Soor#s*
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■Si Sx 5
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0  o f  Standard Scorns* Rotasy  
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a  o f  a  o f  t r i a l  Scores*
Sotasy  Pnrsrait (0  )

%

0  o f  30 - S e c o a d  So#ro® » lhay 3 ,  
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*  3
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*T

0  o f  ® o f  3© -S® e® »d S c o r e s *  
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.19  .64**
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t h a t  l)k» r t * a l t »  w®r# n o t i n t c r p r e  t a b le  h m m m  o f  th® original instability 
of th® * e ro -o rd e r  correlation;# gm& th® number of decimal plncem necessary 
to carry in th® o a lo o la tio n e . ^ It v&s eonclmdLod* therefore* that a, t a r t  

o f  iy p o th e s is  10 « m  n o t p r a c t i c a b le  w ith  th e  d a ta  a v a l  l a b i a .

A diftcmssiom a p p lic a b le  to  th# l im ita t io n  Imposed by th® 
in s t a b i l i t y  o f  th® $«ro-©rd«r e o r r a la tio n a  may b® found in  Peter® and 
Yam Voorhie (20* *©-.245). Hri&ofi®® w ith  regard to  th® mmXmr o f  decim al 
p la c e s  reemirod i s  jpivon by lo te ll ia g r  (12* p .Y ).
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A p a r t ia l  sm feetiinte fo r  Iferpoihest# 10 msy fee s ta te d  *« i th ere  an# 

re la tio a r iiiiH i between th e  f in a l  l e v e l  o f  performance on th e  stoat complex 

ta sk  and m eseuree o f  v a r ia b i l i t y  on, th® o th er  ta s k s .  To t e a t  th# n u ll  

for® of* t h l*  l^ tK tlh eslst e o m la i lo & s  « # ta  co*xpnt#d irteeean®* o f

performance oa th e «®#t cosm lex ta sk  and mm%mir®o o f  v a r t s b i l i i j r  on th® 

o th er  task® . Thee® corre la tio n ®  are shown l a  fa b le  1IX . C orrelation®  

v l t h  meaeoree o f  p erfettia a ce  o& th® tit® 1#®# complex task® mr® a le e  

shown.

From t h i s  ta b le  o f  c o r r e la t io n #  i t  may he eeen  th a t on# neaenre o f  

v a r ia b i l i ty *  1 •#*»the standard d e v ia tio n  o f  th# ^O-seeond sco res  on th® 

fwe-Mand C oordination  f e e t  «& Ifey 3* 1« c o r r e la te d  w ith  i n i t i a l  sma f in a l  

performance oa th# Complex C oordination f e e t  a t  th® 1% l e v e l  o f  co n fid e n c e .

th e re  are two c o r r e la t io n s  w ith  th# c r i t e r io n  th a t are e ir n lf le a n t  feetveem 

th e  0  i5»d 1$ le v e l® , Therm are  two o i/*n if lea n t co rrela tio n ®  w ith  p # iv  

fo m a a ee  on th® o th e r  task®* t o t  they cannot fe# in te r p r e te d  on the feast® 

o f  th# ev id en ce  a v a i la b le * Became® th# th ree  h ig h e st  corre la tio n ®  o f  

v a r ia b i l i t y  w ith  th® c r i t e r io n  are at* or Jmet below* th® i f  l e v e l  o f  

s ig n if ic a n c e  I t  i t  d i f f i c u l t  to  draw d e f in i t iv e  conclusion®  w ith  regard  

to  th® r e la t io n s h ip  between f in a l  l e v e l  o f  p erfom aiiee  on th® meet complex 

ta sk  end stcrneur#® o f  va.rle.fel 11 ty  on th# o th er  two task® . fh e  correla tion ®  

are h igh  a® th® h ig h e s t  c o r r e la t io n  o f  meaeoree o f  perfeaennee on the  

o th er  task® w ith  th® c r i t e r io n  (ee e  fa b le  l ¥ l ) ,  so the In d ica tio n  1® 

th a t mom® mmnmxrem o f  v a r ia b i l i t y  Bay fee a# u e e it il  fo r  p r e d ic t in g  th® 

c r l t o r io n  a s  are Measure# o f  perform ance.

f© determ ine whether th# r e la t io n s h ip s  o f  v a r ia b i l i t y  w ith  th® 

c r i t e r io n  are- Independent o f  the r e la t io n s h ip s  o f  neaetiree o f  performance 

l a  p r e d ic t in g  th® c r ite r io n *  on# cou ld  compute c o r r e la t io n s  between th®
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c r i t e r io n  and a  nea&ure of v a r ia b i l i t y  with measures o f  ^erfomsne** on 

th e same ta sk  p a r t i a i l e d  o u t . Again* because of th e  r e la t iv e  instability 
o f  the c o r r e la t io n s  in v o lv ed  such a  p a r t ia l  c o r r e la t io n  a n a ly s is  appeared  

to be xmjus 11fta b le*  Therefore* w ith  th e  data  available* it Is not  

p o s s ib le  to  determ ine whether measures o f  v a r ia b i l i t y  are o f  va lu e  In  

addition to measures of vmrform-mmm in r>redletlng f i n e l  level o f  r e r f o r w  

anee on the Complex C oordination  f e a t .

Summary o f  C onclusion* fo r  the A n a lysis  o f  I n te r r e la t io n s
Among Tasks

1 . is»;xeept fo r  I n i t i a l  performance on th e H oteiy rtursalt Tost#  
m easures o f  perfora-Mtee on one ta sk  are r e la te d  to  tone 
le E iiK -s  o f  performance om the o th er  ta sk * . The h y p o th esis  
th a t measure* o f  p erfon eine*  on one taak  are r e la te d  to  
m easures o f  on the o th er  two trek s  i s  • m r t ia l ly
ssoroorted •

2 . I t  i e  dou b tfu l th a t th ere  are  r e la t io n s h ip s  among measures
o f  v a r ia b i l i t y  on the th ree  task® . So co n c lu s io n  nay be 
reached w ith  regard to  the h y p o th es is  th a t measures o f  
v i y i a t i l i t y  on on® ta sk  are r e la te d  to  !sr<«iui«* o f  v s r i— 
a b i l i t y  ©a the other- tv© ta sk s  •

3 . There I s  no d e f in i t iv e  ev id en ce in  t h is  study to  In d ica te  
th a t th ere if. or i s  not a r e la t io n s h ip  between f in a l  l e v e l  
o f  performance on th e  most complex ta sk  and th r e e  o f  th e  
m easures o f  v a r ia b i l i t y  on the o th er  two ta s k s .  I t  i s  not 
p r a c t ic a b le  to  t e s t  the hype th e e l s  th a t u sin g  f in a l  l e v e l  
o f  performance on th e  most complex: ta sk  as a c r ite r io n *  
th e m u ltip le  c o r r e la t io n  o f  m easures o f  performance and 
measure* o f  v a r ia b i l i t y  on the two l e s s  complex ta sk s  I s  
h ig h er  than, th e  m u lt ip le  c o r r e la t io n  w ith  measures o f  p er 
formance a lone .
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m m m m *  cowoitrsioa*

The purpose o f  t h i s  chap ter is to  d iscu s*  and ee«p*.re t h i  r e s a l t s  

ob ta in ed  .for e*.eh t e s t  used  #a<i to  n resen t co n c lu sio n s  a rr iv ed  a t &n the  

b a s is  o f  th e  r e s u lt s  fo r  th e  th ree  t e s t e .  $he r e s u lt s  are tekan up in  

th e  «r#ie ord er as they n m  T*reee»ted in each c h e a te r .

Id so u ss io h  o f  R esu lts

^  le v e l  o f  rer fo m e n e e  reached w ith  rmmrmmt  

to  the maximum p o s s ib le  sco re  d if fe r e d  fo r  each, ta sk  used* aad, t h i s  d i f f e r -  

e e e e  must fee taken In to  account In in te r p r e t in g  end comp&rieg: the re s u i t e .  

0a the Metsry P u rsu it $@st» sco res  %r>proaehed the maximum p o s s ib le  ecore  

bat d id  not reach I t .  On th e ftro-Haad O eerd inatloa  fe e t*  aangr su b je c ts  d id  

reach th e  maxi*tm  score  • Scores ob ta in ed  oa th e S oap ier C oordination  fe e t*  

however# were n ot l im ite d  fey the ta sk  i t s e l f *  h ovel o f  p erfom naoe oa ©11 

th ree  ta sk s  v a «  h ig h ly  c o n s is te n t  from  dry t o  d a y  and r e l ia b le  throurhout 

th e  tr a in in g  i»eried . I n i t i a l  m d  f in a l  performance were p o s i t iv e ly  re 

la te d  oa the fiet&xy P u rsu it and Cosmlex C oordination fe s te #  hut were not 

r e la te d  on the 'fvo-lie&d C oordination f e s t .

I n i t i a l  performance on the Botoay P u rsu it fo n t wrj not r e la te d  to  

i n i t i a l  t e r f tm a n c #  o& the o th er  task*# but f in a l  peyforaafice was r e la te d  

to  f in a l  performance on th e  o th er  ta sk * . fM s  tread  i e  In  agreement w ith  

a  co n c lu s io n  s ta te d  fey K o llin g v o rth  (10)# th a t the c o r r e la t io n s  between  

ta sk s  become g r e a te r  the len d er  the p r a c t ic e  i s  co n tin u ed . He su ggested  

th r e e  p o s s ib le  reasons fo r  t h is  in c r e a s e . Hi a f i r s t  su g g e stio n  mm  th at  

f a r U M U ly  d e c m t e d  w ith  practice* and th ere  wore'"therefor©  l e s s  chance
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factor®  o p era tin g  when & degree o f s k i l l  Ium! been a tta in ed *  !M s  w o ld  

n o t  tie a p p lic a b le  la  ib is- s itu -  tion* fo r  on the Oomplex G o o riiiie tid ii f e e t  

v a r ia b i l i t y  in crea sed  v t t t  p ra c tice*  The second p o s s ib le  ex p la n a tio n  

i s  th et the ta sk s  th em selves changed as the In d iv id u a l bacaae more s k il le d *  

I t  i s  e t i t t  probable th a t t h i s  oceurvd w ith  th e th ree  ta sk s  used in  t h i s  

In v e st ig a tio n *  fo r  th e  comments o f  the subjects* in d ica te d  th a t I t  was 

o f te n  not u n t i l  they had p r a c tic e d  fo r  se v e r a l days th a t they  r e a l is e d  

th e  true nature o f  th e  ta sk s  and f u l ly  understood what was req u ired  fo r  

a a e tey y  o f  th e  ta sk s*  fo r  tu ffp ie *  m  th e  Twe-dfead C oordination T est i t  

was a o t r e a d ily  apparent th a t th e  g en era l movement o f  th e  ta r g e t  was 

e l i t t i a r j  sad* depending ©a th e  quadrant o f  th e  c ir c le *  th e  movement 

required  f o r  one hand was alw ays l a  th e  some d ir ec tio n *  T his change l a  

the nature o f  the ta sk  nay account fo r  th e  fa c t  th a t i n i t i a l  perfew tanee  

on t h is  ta sk  was not r e la te d  to  f in a l  p er fo m a a ee .

B o llia g v er th *  s  th ir d  eugp-^stlot* to  account fo r  th e  ia en ea ee  o f  

ir* t#r-task  c o r r e la t io n s  w ith  p r a c t ic e  was th a t there i s  a p m h I  a b i l i t y  

th a t heeene* so r e  apparent as a h igh er  l e v e l  o f  s k i l l  i s  reached and a s  

so r e  m easure» are  taken* t h i s  p o s s ib i l i t y  cannot he eva lu ated  In t h is  

in v e s t  i f u t  ion.*

...■.IMly.i^ial .M ffftnm eed Jif.. fs .r i.a M .llty * Y a r ia M lity

o f  the t r i a l  scores*  or o f  th e  30»«w «s4  eoores# was h ig h ly  d isc r im in a tiv e  

among in d iv id u a ls  on both th e k o ta iy  l*ursult end ^ o -S a a d  O oordlnatloii 

t e s t s *  V a r ia b i l i ty  o f  th e  Complex C oordination  T est scores*  however# 

d if fe r e d  among In d iv id u a ls  on on ly  a few days* I t  any he s ta te d  th a t th ere  

are In d iv id u a l d if fe r e n c e s  in  I n tm -in d iv id u a l v a r ia b i l i ty *  ^ th o u g h  th e  

d if fe r e n c e s  do not r x l s t  on every  dry on each ta sk .

This r e s u lt  i s  o f  both th e o r e t ic a l  and p r a c t ic a l  s ig n ilic sa ic e *  l*rler  

to  t h is  I n v e s t ig a t io n  i t  war- known th a t th ere \r  * v a r ia b i l i t y  in  performance
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from  on* t r i a l  to  a a e t b r .  th e  source o f  t h i s  v a r ia b i l i t y  wse a t tr ib u te d  

both  to  factor®  v i t h in  the in d iv id u a l and to  fa c to r *  a s so c ia te d  w ith in  

th e *m rlrvM **t and th e t e s t  i t s e l f -  There has been no ev id en ce to  

in d ic a te  wMcfe I s  the more Important source* or th a t the v a r ia b i l i t y  w .«  

a t tr ib u ta b le  to  any fa c to r*  o th er  than chance f s e t e r e  euer&tinir through  

the lad iv ldaal or the eswiromeat* fhe eetAhlleheeat of the existence of 

in d iv id u a l d ifferen ce®  in  v a r ia b i l i t y  shows th a t th ere  are factor®  

o p era tin g  w ith in  the in d iv id u a l*  and th ee#  fa c to r*  d i f f e r  fr©» one in d iv id 

u a l  to  another* fhoro are* then* nor® than J u st chance f-cto r®  in v o lv e d .

A* p re v io u sly  c ite d *  H ull (lb *  p . 315) «ade the e te io n e n t th a t coord in ated  

eovement assy have a*$ many Independent dim ensions o f  v a r ia t io n  as th ere  

arc  ercisele* Involved  in  i t s  p rod u ction . I f  the d in eaelejts  o f  v a r ia t io n  

are Independent« th en  In d iv id u a ls  cruet d i f f e r  throughout th e  ritnye o f  

p o s s ib le  d isten sion * . K o llln fvorth . (11 ) concluded th a t th ere imre in d iv id 

u a l  d if fe r e n c e d  in  v a r ia b i l i ty *  but he need only s i r  su b jec t*  and did. a c t  

t e s t  fo r  th e  s ig n if ic a n c e  o f  the d i f f e r e n c e s .  Weadrov (2? ) compared 

v a r ia b i l i t y  fro** one day to  another and found th a t i t  d if f e r e d  w ith in  

th e  in d iv id u a l*  bat he d id  not show th a t th ere  were in d iv id u a l differ**  

ea cee  in  I k t  v a r ia b i l i ty *

The r e s u lt*  o f  t h is  in v e s t ig a t io n  show th at a p art o f  the v a r ia b i l i t y  

observed i s  a s so c ia te d  v l t h  th e  In d iv id u al*  but under th e  condition®  

imposed and w ith  the methods need* I t s  censurencitt g iv e *  l i t t l e  a d d it io n a l  

In fera a tlo n *  th e  resu lt®  obtained  fww* the anatrtsrment o f  v a r ia b i l i t y  

w ith in  th e  in d iv id u a l a re  summarised below .

Ia trr -X n U lr ld a sl >?..r3. a b i l i t y !  In tra .-i.a j. Uhe tren d  o f  ln tn s -  

in d iv id u a l v a r ia b i l i t y  w ith  p r a c t ic e  d if f e r e d  fo r  each task* The naan 

V a r ia b i l i ty  on th e  Hotary P u rsu it f r e t  in crea sed  th e  f i r s t  h a lf  o f  th e
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tr a in in g  p er io d  §M  %hm& dropped to  a  l i w l  © lig h tly  be l e v  the I n i t i a l  

l « w i .  On the A%o->Ea»j. O tordjjaU oft fe e t#  v a r ia b i l i t y  showed a ©harp 

decrease and approached rero , w M le ©a the Qmmlmx C oordination  fo o t*  i t  

Increased  w ith  p r a c t ic e .  Of the th ree  ta s k s ,  v a r ia b i l i t y  o f  p er f oraaiie# 

on the Tve-Hcad C oordination  fo n t was the moot c o n s is t e n t ,  a lthough  ttft  

c o r r e la t io n s  between tMmeeenxlive deye are low er then th e  © oneecutiv*  

day In te r e e r r o la t  te n •  o f  th e  perfom uaoe s c o r e s . Verlnb&litgr on. th e  

o th er  task *  was not c o n s is t e n t ,  end ©» each ta sk  vae le n s  r e l ia b le  than  

perfonaence ©n th e ease  t r e k ,  Oa the ^ fttnjr Jktrm ii ©ad Two-Hand Coord- 

in a t io n  Teete* the r e la t io n s h ip s  between v a r ia b i l i t y  end performance on 

th e  mm* day are p o s i t iv e  e a r ly  In  p y o e t ie e  h at become n e g a tiv e , and 

In c r e a s in g ly  no* u n t i l  th e  f in a l  day o f  p r a c t ic e .  I t  i s  AmiM fal i f  

v a r ia b i l i t y  on th e Complex C oordination f e e t  i s  r e la te d  to  l e v e l  o f  

p e r fo r m a n c e  on the  e r n e  ta s k *

A d if f e r e n t  trend o f  la tx n ^ ln d lv id tia l v a r ia b i l i t y  w ith  p r a c t ic e  

would be exp ected  fo r  t a s k s  ©cored in  d if f e r e n t  ways, bat th e  Botary 

Furtralt end fw o-fend  0©o rd in a tio n  T este  were sco res  in  e m e t ly  th e  emme 

msmmr* The o b je c t iv e  o f  w i la ta ia ln f  con tact w ith  a t c r r e t  wee th e  mmm 

fo r  both ta sk s  b n t, o f  eonrse* the method* o f  attaining* th e  o b je c t iv e  

d iffered *  The red a ctio n  o f  v a r ia b i l i t y  w ith  practice- on the Two-Hand 

C oordination  T e s t • nr. d i f f e r in g  from th e 11©i - r y  T w e u it  T e s t , may he 

p er t ta lly *  hmt not com p letely! explained* The imn t  obvious fa c to r  i s  

th a t the l e v e l  o f  d i f f i c u l t y  o f the Two-Head C oordination Test was 1 over* 

and su b je c ts  were ab le  to  reach th e nasriwwa sc o r e . Tart a b i l i t y  w .« th e r e -  

fo re  very mxnh r e s tr ic t e d  by the scoring? l im it  % o f  the task* Thor® use* 

d cu b ted ly  was v a r ia b i l i t y  oreeexit, hut I t  was not we-smred*
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The l w » f  l e v e l  o f  d i f f i c u l t y  o f  th e  fwe~Himd C oordination  T est  

accou n ts fo r  th e  r e s u lt  o f  th e  mean v a r ia b i l i t y  apereach ing s e r e ,  

i t  doe® s o t  «toeowo% fo r  th e  d if fe r e n c e  in  the shapes o f  th e  v a r ia b i l i t y  

enrr«« fo r  t h t  Ivo ta sk *  b e fo re  neH rem anee b eg in s to  l t f # l  o f f  end b efo re  

th e ta sk  c e i l i n g  eon l im it  the s c o r e s . On both th e Ketary P u rsu it '^eot 

ead the Tw*«4innd C oordination  f e e t  th e  most rap id  learning? ta k es  p la c e  

l a  the f i r s t  s ix  d ays. Because th e  o h j e e i ir e  and sco r in g  o f  ea.eh ta sk  

i s  e s s e n t ia l ly  th e  same, tre fi though th e  method® er e  d i f f e r e n t ,  on® 

would ex p ect the tread  o f  th e  v a r ia b i l i t y  to  ho the mmm during the  

p er io d s  when th e  most rap id  l@.%mii^ vne ta k in g  p la c e  sad b efore  th e  

sc o r ia e  U n i t e  were reached . The r e s u l t s ,  however, do n ot bear out t h i s  

e r u c t a t i o n .  There i s  no apparent ex p la n a tio n  o f  th e  d if f e r e n t  r e s u l t s  

o s  th e ta sk s  oth^-r than th a t the tread, o f  th e  v a r ia b i l i t y  w ith  p r a c t ic e  

I s  s p e c i f ic  to  th e  methods o f  a t ta in in g  th e  o b je c t iv e  o f  th e  ta sk  m th e r  

then  to  th e  o b je c t iv e  I t s e l f .  The in c r e a se  o f  v a r ia b i l i t y  w ith  p r a c t ic e  

on the Complex C oordination Test# a s  d i f f e r in g  from th e  trend o f  th e  

o th e r  ta s k s ,  m y  be ex p la in ed  on the b a d e  o f  th e  d if fe r e n c e  in  th e  

sco r in g  method u se d .

In trn ~ tn d iv id u a l v a r ia b i l i t y  a® measured was shown n ot t e  be 

c o n s is te n t  or  h ig h ly  r e l i a b l e .  T his may be a t tr ib u ta b le  to  the inadequacy  

o f  the method o f  measurement« th e  nature o f  the ee**dltlea« o f  t h i s  s tu d y , 

o r  b oth . In any ev e n t, th e  u n s u r e  to  be o f  l i t t l e  p r a c t ic a l

v a lu e  in  the- d e s c r ip t io n  o r  p r e d ic t io n  o f  an Individual*®  perforsiauoe•

from h u l l 1'® (Ifc) a n a ly s is  v l t h  regard to  sim ple learn in g*  one would 

not exp ect variability in one sk ill to  be r e la te d  to  variability in 

an o th er . Our r e m i t s  ere not co n c lu s iv e  on t h is  poin t*  fo r  i t  i s  d o u b tfu l 

whether th ere are r e l a t i oasbipe saong m easures o f  v a r ia b i l i t y  on the
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d if f e r e n t  ta « k * . th e  u n r e l ia b i l i t y  o f  v a r ia b i l i t y  ®m e*?cli fcaek# however* 

w a ld  p reclude the p o s s i b i l i t y  o f  ©Maiming? h ig h  e o m U t l o s s  o f  aen*ure*  

o f  v a r ia b i l i t y  suaenc ta s k s .  fb e  la v  in tereo rre lm tle ii*  obtained# th erefore*

are not am adequate te n t o f  the in p l i  ea t lon e o f  S la ll1 « a n a ly s is .

M tfeswte o f  v a r ia b i l i t y  were not found to  be u s e fu l  f o r  p r e d ic t in g  

t»rfon#oiio« or  v a r ia b i l i t y  w ith in  the experinentm l s itu a t io n ;  but t h is  

d ees not e lim in a te  th e p o s s i b i l i t y  th a t they n ig h t be o f  va lu e fo r  pr®*» 

d ie t in g  p erfo  memos or v a r ia b i l i t y  ©a a mare* or a len s*  complex ta sk  1m 

another s itu a t io n *  fh e  p o s s i b i l i t y  i s  u n lik e ly ?  for* again* v a r ia b i l i t y  

woe not found to  be s u f f i c i e n t l y  cornsistem t to  be o f  va lu e  fo r  p r e d ic t io n .

rntrg-lBril-irldBal V a r ia b il i ty !  In te r -P a r . Tb. r e s u lt*  O ttsin ed  from 

the eo n p u ta tlen  o f  measures o f  in te r -d a y  v a r ia b i l i t y  do not f a l l  in to  a  

p a tte rn  th a t can be e a s i l y  in te r p r e te d , th ere  a w  ease  r e la t io n s h ip s  

anony the m easures o f  inteJM fay and l a t r M a y  v a r ia b i l i t y  a td  performance* 

but th ere  a re  no r e la t io n s h ip s  th a t are o f  p r e d ic t iv e  va lue*  I t  may be* 

however, th a t  m easures o f  la t e w d s y  v a r ia b i l i t y  cou ld  be u se fu l fa r  pre— 

d ie t in g  perfexnenee or  v a r ia b i l i t y  in  some o th er  s itu a t io n *  but wader 

ordinary cireiBn s ta n c e s , they would mot be p r a c t ic a b le .  fceaettre* o f  in te r *  

Aay v a r ia b i l i t y  req u ire  o b serv a tio n s o f  behavior over a r e la t iv e ly  lon g  

p eriod  ra th er  than on on ly  one o r  a  few days and* in  a d d it io n , req u ire  

ra th er  e x te n s iv e  coeroutatiom. th e r e fo r e , th e  measures would be w orthw hile  

o n ly  i f  t h e ir  p r e d ic t iv e  v a lu e  were h ig h .

f la e  o f  la  *esch  a  C r ite r io n . la iM a l  T a r la b l l l t y  w«.» found

to  be r e la te d  to  t lw s  o f  tr a in in g ’ ©n th e  notary Farm  i t  f e e t .  On th e  tw o- 

Sand C oordination  f e e t  a r e la t io n s h ip  was doubt P a l, and, on the Qomplmx 

C oordination  t e s t  th ere was a© r e la t io n s h ip , th e  r e la t io n s h ip  o f  Intmw* 

in d iv id u a l v a r ia b i l i t y  to  tiw e  o f  tm in in g *  then* v a r ie s  w ith  th e  ta sk .
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The experim ent ®1 co n d itio n s  

under which t h i s  in v e s t ig a t io n  was conducted were e s ta b lis h e d  in  ardor to  

approxim ate the co n d itio n s  ©I* fell© ty p ic a l  t e s t in g  s itu a t io n *  The r e su lts*  

them* should ho a p p lic a b le  to  th o se  t i t m t ia f t f *  The in d ic a t io n  I s  th a t  

%im u su a l measure* o f  in tr a - in d iv id u a l v a r ia b i l i t y  ^1X1 mot he u s e fu l  in  

p r e d ic t in g  perfoxsu^jkee* w i a t U i l j ' i  or  trainias? tim e on th e  feme ta sk  

and probably mot m  ta sk s  o th e r  them th o se  used l a  th e  t e s t in g  s itu a t io n *  

T his doe® not p reclu d e th e  p o s s ib i l i t y  o f  p r e d ic t in g  perferete,nee fro®  

v a r ia b i l i t y  reader t o t a l l y  d if fe r e n t  co n d itio n s*

l a  ord er to  make a more ew vplote e v a lu a tio n  under th e  c o n d itio n s  

used  l a  t h i s  study* a  fu r th er  in v e s t ig a t io n  should he made w ith  th e  sa m  

•x p e ita e ttta l design* but w ith  a la r g e r  m sb e r  o f  su b jects*  A la r g e r  

number o f  su b je c ts  would s t a b i l i s e  the c o r r e la t io n s  obtained  and mates 

p o s s ib le  th e  use o f  m u lt ip le  reg ress io n  te?ehmlsju©& to  ©v?%luat© the u se

fu ln e s s  o f  m easures o f  v a r ia b i l i t y  In a d d it io n  to  measures &f rm rforaanee* 

I f  based on a  la r g e r  sample* a  fa c to r  a n a ly s is  should  be ca rr ied  out to  

determine, the f a c t o r ia l  s tru c tu r e  o f  performance and v a r ia b i l i t y  measures* 

T h is cou ld  be steconpllshed by aa a n a ly s is  o f  the m & trlx  o f  trite jv4 i»y 

c o r r e la t io n s  o f  measure* o f  performance* o f  measure® o f  v a r ia b il i ty *  and 

o f  th e  nutrlac composed o f  th e  b es t  c o r r e la t io n s  o f  performance w ith  v a i l -  

a b i l i t y *  From t h is  a n a ly s is  should  come an In d ic a tio n  o f  th e  u n d erly in g  

order and d i f f e r e n t ia l  f a c t o r ia l  com p osition  o f  measure* o f  performance 

smd v a r ia b i l i ty *

I t  iMty be p o s s lb ls  to  d er iv e  a  b e t te r  measure o f  im tra-ln& i v ld im !  

v a r ia b i l i t y  than the- use cures used in  t h i s  study* Selllm gvorth **  (11) 

te e h n lsu s  o f  c o r r e la t io n  o f  sco res  fo r  the f i r s t  and l a s t  h a lf-h o u r  o f  

ench experim ental p er io d  cou ld  bo adapted and used as a. measure o f
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v a r ia b i l i ty *  This cou ld  be done by ceasepn%ing c o r r e la t io n s  o f  the odd-even  

t r i a l  or  t r i a l  s e r ie s  score® t h r e s h  a reasoned) 1« rer lo d  o f  p ra c tice*  An 

in d iv id u a l whose sco res  c o r r e la te d  h ig h ly  cou ld  he con sid ered  c o n s is te n t  

l a  M s perform ance sad  l e s s  v a r ia b le  than an in d iv id u a l vhoee odd-even  

score® shoved l i t t l e  co rr e la t io n #  B ellln gtrerth  found th a t the neaenr* o f  

v a r ia b i l i t y  based on c o r r e la t io n s  o f  th e  sco res  was h ig h ly  r e la te d  to  th e  

measure based on the meam d e v ia tio n s  from th e  median t e a r s .  'tth  th e  

experim ental &ceiim u sed  in  t h i s  in v estig a tio n .*  however* odd-even c o r r e la 

t io n s  would he lo s s  In flu en ced  by th e  amount o f  improvement than were 

measures based on d e v ia t io n s  fro® mean performance*

To ex p lo re  th e  p o s s i b i l i t y  th a t th e  c h a r a c t e r is t ic s  o f  m easures o f  

v a r ia b i l i t y  a l^ h t d i f f e r  w ider o th er  experim ental con d itio n s*  fu rth er1 

research  should be conducted in  which the l e v e l  o f  e s t iv a t io n  i s  v a r ie d .  

M otivation* o f  course* I s  a  d i f f i c u l t  v a r ia b le  to  c o n tr o l in  p^ rcholofrlcal 

in v e s t ig a t io n s • but in  t h i s  study th e  in te n t  was to  m aintain  on ly  m 

minimal l e v e l  o f  m otivation* I t  nay be th a t th e in d iv id u a l d if fe r e n c e s  

in  v a r ia b i l i t y  th a t wore found are a t tr ib u ta b le  in  Injure p er t to  p o s s ib le  

d if fe r e n c e s  in  l e v e l  o f  m otivation* I f  such were th e ease* then  e f f o r t s  

to  eq n a ltre  the m otiva tion  o f  a l l  In d iv id u a ls  at any l e v e l  would ten d  

to  reduce in d iv id u a l d iffe r e n c e s#  On the o th er  hand* in d iv id u a l d i f f e r 

en ces w ith in  each  day may be a t tr ib u ta b le  to  fa c to r s  o th er  than m otivation#  

but th e  in c o n s is te n c y  o f  v a r ia b i l i t y  from day to  day may be caused  by 

v a r ia t io n s  o f  m o tiv a tio n  from day to  day w ith in  e--eh in d iv id u a l. S t a b i l i -  

m t io a  o f  the l e v e l  of m otiva tion  fro a  dey to  clay* then* would tend  to  

s t a b i l i s e  th e  l e v e l  o f  v a r ia b i l i t y  from day to  day and y ie ld  more c o n s is te n t  

r e s u lt s  fo r  purposes o f  m ed ic tIo n *
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th e r e  has le e a  no attem pt In t h is  study to  determ ine th e  s o a m  o f  

v a r ia b i l i t y  o f  perform ance. fh*  in d iv id u a l d if fe r e n c e s  found in d ic a te

th a t  th ere I s  a fa cto r*  or fa c to rs*  o p era tin g  o th er than chance* l e v e l  

o f  m o tiv a tio n  any he the most Important ffactor a s p o in ted  out shove* 

hut fo r  c o n s is te n t  r e s u lt*  I t  e ig h t  he n eceesa iy  to  a t te e p t  to  c o n tr o l  

an in d iv id u a l1® p h y s io lo g ic a l c o n d itio n  a* a f fe c te d  fey s leep *  d ie t*  pre

v io u s  a c t iv it y *  etc*  4 c o n tr o l o f  the** fa c to r s  might reduce In d iv id u a l 

d iffe r e n c e s*  and a lso  s t a b i l i s e  th ese  rem aining d if fe r e n c e s  from day to  

day*

Summary and Conclusion®  

fh e  purpose o f  th l*  la v estS g n tto a  iras to  sak e am ev a lu a tio n  o f  

measure* o f  In tre ^ liid lv ld u a l v a r ia b i l i t y  o f  performance a t  p red ic to r*  o f  

performance* v a r ia b i l i ty *  and tr a in in g  tim e on. th ree  p^rchomotor task®*

3h* task® need were th e  hotajcy £Ur®ult Test* th e  B.a *K. Tvo-Hand

C oordination  fe e t*  and th e  S.A.M. Complex C oordination  T e s t . s p e c i f i c  

hyp oth eses v ere  t e s te d  fey th e  r e s u lt s  ob ta in ed  under c o n tr o lle d  co n d itio n *  

in  yM eh 30  in d iv id u a ls  p r a c t ic e d  on a l l  throe ta sk s  fo r  a p er io d  o f  15 

day®*

Thm r e s u lt s  o f  t h i s  study in d ic a te  that* in  gen eral*  a more 

e x te n s iv e  u se o f  measure® o f  v a r ia b i l i t y  i s  not warranted in  th e  de

s c r ip t io n  and p r e d ic t io n  o f  a tta i& sen t o f  motor s k i l l s  uni. p r o f ie ia n c e s .

On th e b a s is  o f  an a lyse*  o f  th e  data fo r  a l l  th e  ta sk s  and under the  

c o n d itio n s  o f  th e  mwmrlwmmt* the fo llo w in g  s p e c i f ic  co n c lu s io n s  v i t h  

regard to  th e  hypotheses to o ted  appear J u s t i f ie d !

1 . The r e la t io n s h ip  betveen  i n i t i a l  and f in a l  performance on 
the mmm ta sk  i s  s p e c ! f ie  to  th e task*

2 .  There are In d iv id u a l d if fe r e n c e s  la  v a r ia b i l i t y  o f  
performance •
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J m I t  i® doubtfu l th a t in tra -ir id I  v id tie l v a r ia b i l i t y  e a r ly  
in  p m e tin e  I s  r e la te d  to  in tm -in & i v ld m l v a r ia M ll  by 
lu te  in. p r& ctiee .

b .  I n i t i a l  v a r ia b i l i t y  i t  not r e la te d  to  f in a l  p e r fo wmmm  
on the same ta s k , th e  r e la t io n s h ip  between v a r ia b i l i t y  
sad performance em th e  mme day varl®® from n eg a tiv e  to  
p o s i t iv e  w ith  th e  aaount o f  le a r n in g  and w ith  th e teak
on which the m easures are node*

5* th e  re la tio n sh ip ®  between Intr&^dsy and inter-*day  
measure® o f  ia tr m -in d iv id u a l v a r ia b i l i t y  do n ot f e l l  
In to  an in te r p r e t  a b le  pattern* fo r  ifcoy vary w ith  the  
measure* the amount o f  learn in g*  and th e  tu sk .

6 ,  th e  r e la t io n s h ip  between i n i t i a l  v a r ia b i l i t y  end tim e  
o f  tr a in in g  to  reach  & c r i t e r io n  o f  porfom om eo v a r ie s  
w ith  th e  ta sk .

2 .  th e  r e la t io n s h ip  o f  measures o f  porfom en a# among task*  
v a r ie s  w ith  th e  amount o f  1 earn ing from no r e la t io n s h ip  
to  a low p o s i t iv e  re la tio n sh ip *

8 .  I t  i s  d oubtfu l th a t »eo«rree o f  v a r ia b i l i t y  are  r e la te d
among ta s k s .
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m m n Q M L  D xscR xm o* o f  $ * a .* . s o t  a r t  f i s t
AST) COStBOJL TJHIf

 o f  . The setpaeaee o f  even ts  used In th e  #rperl»® at

i  m a t  fo llo w s*

X. Th* s ta r t in g  sw itch  i s  imimaXly depressed  and th e  c y c lin g  
u n it  1 0 to r  s ta r t s  to  rota te*

2 . f h i w  seconds la i& r th e tu rn ta b le  at a r ts  to  r o ta te ,  and 
th e warning e tm d i fo r  0*5 seconds*

3* One and a half seconds Inter the ciremit to  the timer 
c lu tc h e s  i s  ec iap leted , and sc o r in g  i s  p o s s ib le  i f  the  
stylus is  in  coat net with the target* Tito scoring period 
co n tla n es  fo r  20 seconds*

A# At the end o f  the ©coring -period the feus so r  sounds for 
0*5 seconds* and sbvaltA neoasly  th e c ir c u i t s  to  th e  t e s t  
u n it  motor end th e  tim er c lu tc h e s  are opened.

5. A fter  8.5 seconds r e s t  th e  warning butter sounds for the  
iwrrt tr ia l, fMe eecm-nce continues automatically for 
fire t r ia ls *  a f t e r  w hich th e  c y c lin g  mechanism step s*

See ring* the scoring circuit I s  gh©vn In. M gm rm I In Appendix A* 
for each ta rg e t  area  th ere Is «y& electronic relay* the diagram of v h leh  

i s  fih m m in figure 21 of Appendix A. A common lead from each e le c t r o n ic  

r e la y  Is connected to the s ty lu s*  A sep arate  load is connected to  one 
of the arose from each electronic relay* Contact of the s ty lu s  with 
any one o f  the th ree  target areas w i l l  complete the circuit through the 
thyratron  tube of the corresponding r e la y .  This will is turn close th e  

circuit to the correspond la g  electric timer* and the tim er w i l l  coa t inns 
to  run as lon g  a s  the s ty lu s  i s  h e ld  l a  co n ta ct w ith  th at ta rg e t  are* and 

th e  sco rin g  csireu it i s  con n leted  through th e  c y c lin g  nr-chaaisBi* ^ coring  

i s  in  u n it s  o f  .001  stin . on Type 8 6 standard E le c tr ic  Timers* A m m xal 

sw itch  op erate*  ?:. r e la y  to  sco re  on the uuper hank of tim ers on a lte r n a te  

t r ia ls *  The s in g le  clock a t the l e f t  o f  the co n tro l u n it  is used to
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ia d ie n t«  Ih t  t o t a l  time o f  th e  t r ia l*  and a. aaairaal sw itch  sir.y V  meed to  

tim e the in te r v a l  between. t r i a l s  or t e t w e a  s e r ie s  o f  t r ia ls *

C li& J lsm L X *

tooead is: 4 ) . Whoa the main power sw itch  (1 ) I s  ta m ed  on* a red. p i l o t  

lamp (2 ) l i r h t s  r-nd c lo ck  motors are e n e r g ise d . At th e  he/tinninr o f  a 

series' o f  trials th e f iv e  trial n lc r o sw iic h  (3 ) rente In one of th e  

d ep ressio n s  o f  eaas (h) and current flow s thru  the f iv e  trial in d ic a to r  

l ip b t  ( 5 ) .  When the mein starting sw itch  (6 ) i s  c lo se d  nlc-roffwltch ( 3 ) 

i s  by-*peeeed» and the eye l i a r  u n it  Motor I s  energ ised *  A# m b (fe) turns*  

e ic r o c v it c h  ( 3 ) c lo s e s t  o p ea ia r  the c ir c u i t  to  thm  in d ic a to r  1mm end 

c lo s in g  the c ir c u i t  to  the c y c lin g  m eter independent o f  the v tr r t ln g  

©witch* Cfsa (? ) a c t  Iv e ta s  the tent u n it  motor micro sir! tch  (8) and also 
thm fcusser a ic r v s v it c h  (9)#  ce a w la e . th e  t e s t  u n it  motor to  ro ta te  and the  

b u sie r  to  ^ound fo r  0*5 seconds*

1*5 seconds after the u n it  motor b eg in s  to rotate, znm (10) activates 
the clock c lu tc h  micros*#!tch (1 1 ) ,  ifMng sco r in g  p o v e lb le  i f  the e le c 

tr o n ic  relay for any sco r in g  ares i s  closed* At m d of 20 second sco r in g  

period eam̂  (?) eostp letes  its rotation and opens M icrosw itch  (B). s tep p in g  

test unit rotation. Simultaneously can (10) opens nlerocviteh (11)# 
stop p in g  scoring*  After 8*5 seconds r e s t  can (? ) aga in  a c t iv a te s  t e s t  

tmlt motor and b u srer  m lcroew itch  (9 )# while cam (10) a c t iv a te s  c lo c k  

Clutch n lcT oew lteh  ( l l )  to beg in  a n^v trial Tusriod* ft the end of five 

tr ia l©  can (h ) opens m icro ev ltch  (") to end the f i r s t  five trials* fhe 
t o t a l  tim e clock runs during all t e s t  p e r io d s . A manual switch (12) 

s e le c t s  th e  bank of c lo c k s  desired for sco r in g  and m ist he bitched at 
th e  end o f  each, t r i a l  In order to  a lte r n a te  c lock s*  Sw itch  (1 3 ) may he 

uned to denenst ra te  the t e s t  s u it*
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i r o m o m i  m m m w i o v  ot tsm $ ju h *  tv im & sb  m m m r m n m  t k s t
AHD OUlKf&OL W IT

timmmmr.® o f  g ra in s* The sequence o f  ev en ts  used in  th e  experim ent

1* firtt f®HOWSS

1 . The s ta r t la g  sw itch  i s  manually d epressed  and the c y c lin g  
u n it  m otor  start®  to rotate*

2 . Three seconds a f t e r  the c y c lin g  metor s ta r ts*  the w arning  
b n sser  sounds fo r  on® second*

3* Two seconds a f t e r  th e  htt-srser b eg in s to  emmd the t e s t  u n it  
motor s ta r ts*  th e  d is c  b eg in s to  ro ta te*  and th e c ir c u i t  
I s  com pleted to  th e  tim er c lu tc h e s  so that s c o r i a  I s  
p o s s ib le  on Bank A*

h . 30 seconds a f t e r  the d isc  b eg in s  to  ro ta te*  seering* I s  
sw itched  to  Bank 1 tim ers and. countars*

5* s^hen th e d isc  has com pleted one revolution . (6 0  seconds) 
th e c i r c u i t s  to  the t e s t  u n it  m otor, the tim er c lu tch es*  
and the counters are opened. * and the bur so r sounds fo r  1 
second* The d isc  s te m  end scoring can no longer ho 
con tin u ed .

6* A fte r  13  seconds r e s t  the warning husxer sounds fo r  the  
b eg in n in g  o f  the n ext t r i a l  and the above c y c le  I s  re 
pented fo r  a t o ta l  o f  fou r t r ia ls *  At the end of the  
fo u rth  t r i a l  the c y c lin g  motor s to p s  and th e c ir c u i t  to  
the w Four T r ia l I tm *  i s  broken*

.SfteaElag* The sco r in g  c ir c u i t  $>r th e  Two-Band C oordination  Test* a s  

shown In f lg o r s  III*  Appendix A* i s  the same as fo r  th e  &s>tn*y Pnrwa.it

t e s t  sco r in g  excep t th a t th e  tim e r  hanks are a lte r n a te d  a u to m a tica lly  on 

th e iko~Hand C oordination I’e s t .

(See n r a m  XII*

Appendix A). When power sw itch  (l) Is closed, red pilot leap (2 ) l ig h t* .  

The cycling a e to r  micro sw itch  (h) io held onen by a stud (5 ) on the cycling 
cam (6 ). When the spring loaded sta r t  switch (3 ) Is closed &1e r e su lt  eh  

(h) is shorted out* .and the cy c lin g  u n it motor begins to  turn. As soon as
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the a lc T o m ltc h  (h) moves o f f  stud (5 ) th e start w it  eh may ho re lea sed *  

aad th e  eye 11 a# mechanism will con tin u e to operate u n t i l  both micro sw itch  

(h) ?md the four-t r i a l  & lcro ev itch  (12) are closed at the seme tine, 

fh re e  seconds a f t e r  th e  cam has s ta r te d  turn ing micro'swltoh (? ) closes* 

aad the warning? bugger sounds for one second* fwo seconds a f t e r  the  

b u sser  begins to sound* m icrosw itch  ( 8 )  closes* Mierocwi teh  (8) com pletes  

the 110 v o l t  circuit to the coil of a relay (9)* *&»en relay (9 ) closes*

th e  center p o le  "by-passes ss iero sv ltch  (11) s ta r t in g  the test unit motor* 

and the poles on e^ch end com plete the clock c lu tc h  and counter circuits 

for M m s k  A* thus making scoring p o ss ib le *  When relay (9) c lo se s#  the 

circuit to the coil of r e la y  (10) Is completed* thus closing the relay 

and s ta r t in g  the t o t a l  tim e clock* M icrosw itch  (11) opens when th e turn

ta b le  b eg in s  to  move* th u s com pleting the c ir c u it*  th e  c o l l  o f  r e la y  (10) 

w i l l  remain en erg ised  a® lon g  a s  a icresn r ltch  (11) remain® open* A fter  

th e  t e s t  u n it  has been o p era tin g  J O  seconds m ic ro sv itch  (8) w i l l  open  

and in  tu rn  open r e la y  (9 )*  fbi® w i l l  break the circuit to  Bank A c lo c k s  

end counter® sad c lo s e  th e c ir c u i t  (th ru  relay 10) to  Bank M c lo ck s  and 

counters*

At th e  end of 60 second® micro sw itch  (IX) w i l l  open breaking the  

c ir c u i t  to  th e  t e s t  m i l  m otor and th e  c o i l  o f  r e la y  (10)* Vhea r e la y  

(1 0 ) omens th e  c ir c u i t s  to  Bank B c lo c k  c lu tc h e s  and cou n ters  and th e  

t o t a l  tim e c lo c k s  are broken* At the same tim e the *end* burster sounds 

fo r  one second a® m lcrosw itch  (? ) strik e®  th e  •‘end** b u sser  stud* l*h irteea  

seconds a f t e r  m icrosw itch  (11) c lo se s*  m icrosw itch  (? ) again  c lo s e s  end 

sounds th e  warning b u sser  fo r  one second* $he above c y c le  i s  then  

repeated* At the end o f  fo u r  t r i a l s  o f  s ix t y  second® each* m icrosw itch  

(12) c lo s e s  a t  th e  same tim e me does m icrosw itch  (1 1 ) .  Am micro sw itch  (12)
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closes* the circuit le broken that hy*pe«se* mioreeviteh <h)# i.e.* 
the cycling motor micro switch* aad vhem micro switch (h) to closed tom 
t te o a d t  after the end of the fourth t r ia l*  the cycling mechanism stop#. 
Also as micro switch (fc) closes the green f©er~trlal light go*1# emt* the 
cycle of fear trials is mow complete «► H e  time consumed from the s ta r t  

of the first trial to the end of the last is four minute* *u& forty-fire 

seconds. fh e  total eperatiet time of the cycling mechanl&n i s  five 
m inutes.
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FUHCTIOUAL DESCEimGM OF t m  S.A.M. COMPLEX COOdDIKATICH TEST
COMiaCL UKIT

Sequence o f  e v e n ts .  The sequence o f  even ts  in  -the op era tion  o f  

the c o n tr o l u n it  f o r  the Complex C oordination T ost 1 s  a s  fo llo w ss

1 .  With the power on and the c y c lin g  u n it  stopped  the  
11 Heady1 lamp i s  l ig h t e d .  P ressin g  the s t a r t  sw itch  
com pletes th e  c i r c u i t  to  th e  c y c lin g  u n it  m otor.

2 . A fte r  3 seconds the "heady*1 l i g h t  i s  extin gu ish ed *  
th e  stim u lu s l ig h t s  o f  th e  task  u n it  appear, the  
e l e c t r i c  tim er 'begins to  o p er a te , and th e  c i r c u i t  
to  th e  cou n ters i s  com pleted so  th a t  sco r in g  i s  
p o s s ib le  on Bank A.

3 . T h irty  seconds la t e r  sco r in g  i s  s h if t e d  to  Bank B.

U. The op eration  o f  th e  c y c lin g  mechanism, the sco r in g  
mechanism, and th e  a lte r n a t io n  o f  th e  cou n ter banks 
w i l l  con tin u e a s lon g  as the " e ta r t-s to p *  sw itch  i s  
in  th e  " start"  p o s i t io n ,  then the sw itch  i s  p laced  
in  th e  "stop" p o s i t io n ,  the stim u lu s l i g h t s  are ex
tin g u ish ed  and th e  c ir c u i t  to  th e  tim er i s  opened, 
so  th a t sco r in g  i s  no lon ger  p o s s ib le .  The c y c lin g  
mechanism con tin u es to  r o ta te  u n t i l  th e  c i r c u i t  to  
the "Heady" l i g h t  i s  com pleted , 3 seconds p r io r  to  
s h i f t in g  to  Bank A.

S co r in g . The number o f  s e t t in g s  or p a tter n s  com pleted i s  counted  

by a m agnetic cou n ter  operated  by a m icrosw itch a tta ch ed  to  th e  

sw itch in g  mechanism o f  the ta sk  u n it .

F u n ction a l d e sc r ip t io n  o f  th e  c y c lin g  mechanism. (See F igure I¥ # 

Appendix A ). Power sw itch  ( l )  l ig h t s  p i l o t  lamp ( 2 ) .  P ress in g  th e  

s t a r t  sw itch  (3 )  to  "cm11 cau ses cu rren t to  flow  to  th e  c y c lin g  motor 

b y -p a ssin g  m icrosw itch  ( it ) .  Current a ls o  flow s to  m icrosw itch  ( 5 ) .

When m icrosw itch  (5 )  i s  c lo se d  r e la y  (6 )  c lo s e s  and lo c k s  and r e la y  (? )  

opens. The c lo s in g  o f  r e la y  (6 )  com pletes th e  c i r c u i t  to  th e stim u lu s  

l i g h t s ,  th e  c lu tc h  o f  th e  t o t a l  tim e c lo c k , and to  one s id e  o f  th e  

cou n ter  c i r c u i t .  The o th er  s id e  o f  th e  counter c i r c u i t  i s  com pleted to



136

bank A th ru  th e  open r e la y  (7 )*  The t e a t  w i l l  co n tin u e  to  o p era te  u n t i l

th e  sw itch  (3 )  i s  moved to th e  o f f  p o s i t io n ,  a f t e r  which th e  c y c lin g  

m otor w i l l  run u n t i l  m icrosw itch  (U) i s  c lo se d  toy th e  stud  on th e  cam* 

A fter  sco r in g  has con tin u ed  fo r  30 seco n d s, m icrosw itch  (3 )  w i l l  

©pen and sup p ly  cu rren t t© th e  c o i l  o f  r e la y  ( ? ) •  «hen r e la y  (7 )  c lo s e s ,  

th e  c i r c u i t  w i l l  be broken to  counter bank A and c lo s e d  to  hank B. mis

la y  (6 )  w i l l  remain c lo se d  a s  lon g  a s  sw itch  (3 )  I s  In th e  " on -p osition *  

At the end o f  60 seconds r e la y  (? )  w i l l  open and sc o r in g  w i l l  a ga in  be 

p o s s ib le  on bank A* At th e  end o f  th e  t r i a l  p e r io d , sw itch  (3 )  i s  turned  

to  th e " o ff*  p o s i t io n ,  a f t e r  which the c y c lin g  motor w i l l  nm  u n t i l  

m icrosw itch  ( h } i s  c lo s e d  by the stud  on th e  cam*
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.Bofc&iy l*»rsmlt 5 Sample fe©rt&|* For®

m m    _ * aaoHLUt - m  2 /21 /%  J Xim  13QCL TASK O K S l^ l^ M —

s .a .h .  m m m  n m ssx f -  isa w m m in n i sh*Tit« as o n * i  t b ia l  bat # <s

H I M  I M L 1  m i  m  3  JEQffijLL
X _ a s i _  .1 1 8   —6g _  _ 2S2_
2 m   . ift.6 ... r?   296 .
3 _ i i i _  .■1,3?.... ,.„„.Kt . -  _ _ 2 £ i_
* ...90..... 122 ._. ...60 282
5 .jyyj—  ...188  .. * 6   ? 8 i

‘Total *^5______________ 666______________ 2*3_________________ 11U'M
6  106 iho *? gsg

7 .M S .- .    -■2§.,„-  m .
8 -1,3,5..,.- 186 .. 25 ............
9 89 1?S kh ?S8

10 JK&— , . m  .,., —* 1 -  .... 38.6..
Total _S22______________ 666_______________ 120________________ 1*25

11 185 106 *5 . 286
12 186 180 — 3 L -   30.6..
13 .1.17... _ m _  ..2L -  .—SLS-
1*........................ -158,..  -118  __23   222_
15  1*7 _  117 25. _ S 2 2 _

•Total 718______________ 622______________ 152_________________ 1*85.
16 190 - lo g — ______________ 2—  — 3SL.
17 152 ...1.86  17 . - 1 0 5 -

i s  ■-«& ,- „ w ... , - M -  „ a a a .
19 —132________  187 . .18   _ 2 2 * _
20 X06 h.6 286

T otal _ i22 ______________ & 2_______________ 131_________________1*76

20 ®UAL
507A1 2523______________2&1______________ 706_________________5680



139

firo Hand C oord ina tion  T eat! Seaml* Scorlnp -For®
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b * 2 1  . 6 7 8 9 0 2 A A Q .607 787

7 0 7 I h l _ .  5 7  . 9 9 5 1606

7m. t a a g c B 9 < - > 286 666 8 7 1
b 7 7 b 160 A 6 9 6 B 06 / ‘ I P l i t B

7 b h . 2m ..  _ b 907 1 6 9 5

8 a b o b 7 7 h-7 i i - 8 ? B l ^ 6 1 8 8 7 2
b ,  2 7 9 . . . . . . 1 5 7 . .  . . b 9 7 6 7 8 L 3 5 2 _ 8 7 1

6 8 7 ♦-* ■JO a
 

1 
1

_ . . 10 .1 , . 9 8 0 1 6 6 7 . .

T O T A L 1 0 1 9 696 7 1 6 7 9 2 1 6 7 6 7

8  T R I A L
T O T A L . . . 5 . 7 0 7 . . . 1 . 5 8 . 1 . . _ . . . . . . i / 2 0 7 7 2 7 I T * - 5 3

B K A M 7 1 2 . 1 8 107.62! 6 & . 8 R 9 6 5 .8 8

*Affi«rant o f  noTemoat
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S o n c p l e x  C o o r d i n a t i o n  T e s t s  S c o r i n g  F o r m

RAXS B arrett OAYK 2 /2 1 /5 0  HOUR 1100 TASK 0 S I)'^ :E _ J ^ z l

s.a.m. cotfrm x  c o o r u i h a t o r  -  K m m m m m M  s h e v it«...osoiif b . t r i a x  m.t #jl

F l a w s P ^ S T m M l  9  

P A f T I l f S A X L l B O E *

1

M IM fA T O M F  i W L X T M i*

l a 2 . . . . . . . . 1 9 . . . . . . . 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 . . . . . . 4 7
b _ . . . . „ _ a . . . 9 -  . . . 1 1 . . . . . . . . 7 8

. . . . _ . . . . . . 5 . . . . . . _ . . . . . _ . . . 2 6 . . . . . . 3 0 . . .  2 ? . . . . . . . . , . . . . . . 8 . 5 . . . .

B a . . . . . . . . . - . . . 3 . . . .  _ . . . . . . . 1 3 . . . . . . . . 1 8 1 6 4 7
b 1 8 2 0 1 8 5 6

i S . . . . . . . . 3 1 . . . . - . . . . 3 8 . . . . . . . 3 4 1 0 7

7 & 7 2 2 1 3 . . . . _ . . . 1 3 .  - . 4 8
b 1 1 2 . . . . 1 1 - . . . . . . 1 5 . . . . . . . . . . .  . 4 2 . . _ . _

6 _ _ _ _ _ 3 4 . . . . . . . .  . 2 . 8 . . . . . . . . . . . . . . . . . . . . . . . . . 28 - . 9 0

4 a 2 . _ . . . .  A 3 . . . r _ . . . 2 5 . . . . . . . . . . . . . . . . . . . . . . _ . 1 . 1 . . . . . . . . . 5 3 . . . . . .
h . , „ . . .  4 -  , . . . . . . . . . . . . . M . . . . . . . . . 2 2 . . . . . . 3 0 6 6

I 2 7 4 7 1 1 9

T O T A L . . . . . . . 2 3 . . . . . . . . . . . . .  _ _ .  - . . . . . . . 1 2 0  . . . . . . . . . . . . . 1 4 3 . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 4 . . . .  . . . . . . . . . . . . . 3 9 . 7 _ _ _

m m t P A f T K E M S , ,

W J J L Z

5 ® . . . 3 _ _ _ _ 16 , . . . 1 . 9 , . . . . . . . _ . . . . . 1 5  . . . . . . . . . . . . . . 5 0 . . . . . .
b _ . . . - . . . 3 . . . . . . . . . _ . . . . m . . . . . . . . . 1 7 . . . . . . . . . .  1 4  . . . . . . . . . M . . . . . . . .

6 .  . . . . . . . . . . . . . . . . . . 3 6 . . .2 9 . . . . . . . .  . 9 . 5 . . . .

6 a . . . . . 3 . . . . . _ _  _ l 6 . . . . . . 2 1 1 6 < 7

b mm mm H 8 . J 2 S .  . — 3 0  .  _ . . . 6 7
7 2 4 4 6 4 6

7 a . . . . . . . . . . . 3 . . . . . . . . . . . 7 1 . . .  . 1 8 . . . . . . . . . . . l i f , . . . . . . . . . . . . . . 5 7 . .
b . . . . . . . . . _ 4 _ . . . . 1 8 . . . . 1 5 . . . . . . . „  1 7 . . . . . . . . . . . 5 0 . . . . .

7 3 f 1 1 . . .  . 3 1 . . . . . . . . . . . 1 0 . 3 . . . . . .

8 a . . . . . . . . . . . 3 . . . . . . . . ... _  1 7 . . . . 2 5 . . . . . . . _ 7 6 6 8
b h 1 7 . . . . . 1 5  . . . . . . . .  2 1 . . . . . . . . . 5 3 . . . . .

7 . . . . . . . . 3 4 . 4 0 4 7 1 2 1

* 0 * A L _Z L ........ ... . . . . . . . . . . . . . - .......H 3.. . . . . . . . . . . . . . . . ASS................... . . . . . . . . JL52L. __ ...„ .« 5 —
IAS* PATTERN:__
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Compleac C oordination  7e«tt Sowple Scoring: Form
(Continued)

FIRST PATTSRB* 11

9a
b

18

ISlMi-3
i M i m r  

22

7?
2B.
42

M i S H *

12

1 1

TOTAL1*
<2

  .liL~
104

10a
b

A

8

I t

2 L

22
19

M L
11
I t

1 1
60

119

11a
b

J23L
l i .
41

1 1
H
J 1

11
11
27 1 1 1

12&
b

TOTAL

2miiiltiiw

27

11
1 1
28

131

27
20
47

i n

27
I t
49

67
ML

124

496

FIRST PATTFRirs 2

13a
b

i m i
18
21
41

I t
1 1
40

1 1
18 56

1 M

14a
b

H
1 1
•3k.

I t

io

3SL
1 8
TB

I t
54

111

15a
b A.

MX

1 1
I t

JBL
I t
ML

62

n

18a
b

TOTAL

16 Min.
TOTAL m

12

12

1 5 t

517

23,
1 1

l i l

627

27
1 1
42

J M .

60
i t

no
ML

i m

LAST FATfSRl! 28

*Amount o f  Movement
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AFF32BXX G

IKSTHUGYIOSS TO 1XFSSXMS1T1ES AID ODRTECTS 

fo llo w in g  are th e instructions to experim enter* and subject®. 
Instructions were read to th e  su b jec ts  In the experimental room Just 
prior to a d m in istra tio n  o f  thm tests and with the dem onstrations in d i

cated*

Introductory Instruction®
Confirm  appointment®

for period of experim ent* Check visual ©cutty and color 
v is io n .  Make sure subjects have not had experience on 
task©.

experiment we are con
ducting Is a learning experiment sponsored by the U.S. A ir  
Force through the Department o f  Psychology of the Univer
sity. The g en era l aim i s  to investigate performance on 
three task® during a rather long period o f  regular practice. 
These ta sk s  were pert of the battery used by the Air fo r e s  
In selecting pilots and other air crew members during the 
war. You will p r a c t ic e  on these tasks ©very day for fifty 
minutes. When you complete the experiment you will be m i d  
at the rat© of fifty cent© fo r  each practice period.

You w i l l  have se v e r a l r e s t  p er io d s between trials and 
task® mud these will be timed. I will give you enough 
warning so that you can be ready to  ©tart a® soon a s  the 
rest period is ov er . Talking w i l l  be perm itted  only during 
the r e s t  period®.

A continuous record of your performance will be ksot*  
and during the rest periods I will tell you your best 
score for the preceding series o f  trials. Torn may see 
your own scores but we cannot give you any in form ation  
about the scores of others or how you compare w ith  others.
p h a . s b  m  m i  iH s c t js s  y o u r  s c o b k s  o k  t h k  m p i e i m m t  w i th
AKYOIB £LSS FAB?ICirA?XH3 IP IT UU7XL TEE SXFESIEKJfT IS 
0F1R. When i t  1® com pleted %*© w i l l  d isc u ss  the ex p e r i
ment more f u l ly  and l e t  you know how w e ll  you d id  in  com
p arison  w ith  o th e r s .

low there are two other thing® th at ©re particularly 
important, first, for the purpose of the experiment it is
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-absolutely necessary that yon practice e?«jy day that you are 
scheduled and at the same hour every day, or your scores will
he of no value. Second, sine© the results w i l l  depend on how 
well you  cooperate and how hard you try', they w i l l  he o f  va lu e  
only if you do your host at all tim es every day. ¥e ask ymi 
then to do as well as you can. on each task throughout the 
experim ent.

I will explain each  task to you before you try  it. I f  
you have any questions now or later feel fr e e  to ask them for 
we want you to understand what you are expected, to do* Tour 
f i r s t  task will fee: - -

I n s tr u c tio n s  fo r  Botary P u rsu it T est: F ir s t  Bay

In s tr u c t io n s  to  foroerlaen ter . 15 t r i a l s ,  30 seconds
r e s t  a t  end o f  e^ch f iv e  t r i a l s ,  Begin tim ing fo r  r e s t  a s  soon 
as f i v e - t r i a l  l ig h t  comes on. Have su b ject remove c o a t .

I n s tr u c t io n s  to  S u b jec t. (Turn on dem onstration sw itc h ) .  
This t e s t  i s  one o f  your a b i l i t y  to  fo llo w  a moving ta r g e t ,  
lo u r  ta sk  w i l l  be to  keep the end o f  t h is  rod on th e m etal 
ta r g e t  a s  i t  g oes around. As you w i l l  n o t ic e ,  th e ta r g e t  i s  
composed o f  th ree sep arate  a rea s , and th e o b ject i s  to  keep 
the rod in  the c e n te r  o f  the ta rg e t as much o f  the tim e as  
p o s s ib le ,  (dem onstrate fo r  10 r e v o lu t io n s ) .  You w i l l  do 
b est i f  you r e la x  and u se a smooth* fr e e  sw inging m otion o f  
th e era  and sh o u ld er . Tour score w i l l  be the t o t a l  amount o f  
tim e, in  thousandths o f  a m inute, th a t you sta y  in  a c tu a l con
ta c t  w ith  each  area o f  the ta r g e t .  The maximum p o s s ib le  score  
fo r  each t r i a l  i s  333*

Stand d ir e c t ly  in  fr o n t o f  the apparatus w ith  your to es  
approxim ately  on the- edge o f  the m is t e d  s t r ip e .  Hold the  
handle o f  the s ty lu s  l i g h t l y  between your thumb and f in g e r s  
w ith  the back o f  your hand up. The s ty lu s  i s  mad© mo th at  
you cannot put any p ressu re  on the rod so keep the handle  
l e v e l  a t  a l l  tim es or  you w i l l  M t the edge o f  the- d i s c .  Also* 
keep th e  rod l e v e l  and p erp en d icu lar  to  the su rface  o f  the 
d is c ,  (Turn o f f  dem onstration s w itc h ) .

P ick  up the s ty lu s  and p lace  i t  on the ta r g e t  in  the  
co r re c t  manner, keep ing your fr e e  hand a t your s id e .  Stand  
w ith  your to e s  on th e  edge o f  the s t r ip e .  There w i l l  be a 
s e r ie s  o f  f i f t e e n  t r i a l s  o f  20 seconds each# w ith  10 seconds 
r e s t  between each t r i a l .  Them w i l l  be 30 seconds r e s t  a t  the  
end o f every- f iv e  t r i a l s  and during th a t tim e I w i l l  g iv e  you  
your sco res  fo r  the p reced ing t r i a l s .

You w i l l  s ta r t  w ith  the rod about an inch  above th e  
ta r g e t  so when the b u s ie r  sounds g e t  on the ta r g e t  and tr y  to  
s ta y  on i t .  When th e  b u s ie r  sounds th e  second tim e sco r in g  
w i l l  s to p  and the d is c  w i l l  stop  so l i f t  the rod and keep i t
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o f f  th* t e r c e t  u n t i l  t h e  d isc s  s ta r t s  © g a in .  Do you hm® any 
q u e st io n s .

L ift  the rod o f f  the ta r g e t , Set cn the ta r g e t ' t s  soon 
a s  the feusssr sounds#

Instructions for Two-Sand C oordination fo o ts  first D»y
lns.feiuct.iQaf?., .to %xmrlmtn%nrm S ig h t t r i a l s ,  30  or condo 

r e s t  a f t e r  four t r i a l s .  Begin tim ing fo r  r e s t  as soon as 
f o u r - t r ia l  l i g h t gees o f f .  H a w  subject remove coot# Begin 
in s tr u c t io n s  v l t h  co n ta c t button about an inch  fro® th# ta r 
g e t .  I l lu s t r a t e  nove&est o f  tu rn ta b le  and ta r g e t  by hand 
moveatents o n ly .

Instruction® to Subject. fhls i s  n tvo-hand coordination 
test, Tim black disc will rotate very ©lowly in a clockwise 
direct ion. T his ssmll brass target w i l l  so re  with the disc 
and v l l l  also move In an irrecular manner within the curved 
slot. The tercet is composed of three aemrste areas and your 
ta.sk vill be to keep th© contact button as close as possible 
to the center. Tour score v l l l  b© the total amount of tin©* 
in thousandths of a minute, that you stay in contact with each 
area. o f the t-rgrt and the amount of movement of each control# 
If you get o f f the target get back on as quickly as p o ss ib le #  
The maxima® possible score .for each trial Is approximately 
1000.

Tom are to move the contact button  by turn ing these two 
h an d les a t  the seise time# The nprmr handle move® th e button 
toward and away from  you. {d em on strate). Tim le v e r  handle
move® it from side to side#

tfslag your right hand on th© upper handle only* move 
the b utton  about an inch off the target and then hack on 
again# let go of the upper handle. Using your left hand on 
the lower handle only, move the button about an inch off the 
target and back on again. How let go of th* handle.

Torn will haw© eight eneHsinute trial® with 15 second® 
rest between each t r ia l#  At th® end o f  four trials there 
will be an additional 30 second® rest during which I will 
give you your scores for th© preceding trials.

When the irasr*er sounds, grasp the handles and when the 
target move® try to keep the button In the center. Donft 
re lees* the handles during the trial. When the tousser sound® 
again th# disc will stop for 15 secen&s# Male* sure th *  con
tact button is on the center of th© target and then release 
the h andles im t i l  the'n ext basser sounds# Any q u e st io n s .
Heady (press start button)•
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Instructions fo r  Ooirpl©:®: Coordination Tests First Cay
g-tft Ihnm rtom tcr. Beset fo r  pattern  #40.

Demonstrate and read in s tr u c t io n s . fwo minute p r a c tic e , 6© 
seconds r e s t ,  e igh t minute t e s t  -period.

Instructions to Subject, ibis is a co o rd in a tio n  test, 
four task will be to line up a green light with each. of th e  
three red l i g h t s .  Moving the s t i c k  fro® side to side moves 
th e top  g r e e t  light frost e ld e  to  s id e .  Moving th e s t ic k  
forward and backward moves the m iddle green  l ig h t  up and 
down, and mowing the rudder bar s o r e s  th e bottom green light 
from side to side. (Demonstrate full movement of all con
trols. Hatch pattern #4-0 while giving the following Inst ruc
tions.) 1*11 match a p a ttern  for you to  show how It i *  done.

Move the s t ic k  si deways to match the top green light 
with the top red light. Set i t  directly underneath, fhea  
hold the s t ic k  in  position to keep the top lights matched 
while you move it forward or backward to natch the m iddle 
lights. Th@u hold the stick steady w h ile  you match the 
bottom lights with the rudder bar. When you have matched 
all three lights hold them. After p. half a second, a mm  
s e t t in g  of red lights w i l l  appear. Immediately start Hatch
ing the new setting of red lights without bothering to come 
back to n e u tr a l.

If a green light goes off altogether, move tbe co n tro l  
a l i t t l e  and the light vlll come on again. I f  you move 
anyone of th e controls as far as it will go the green l ig h t  
will not appear. Ma.se back a bit to find the end green 
light. lie you have any q u e st io n s . (Turn off lights, ask  
subject to sit in p o s i t io n .)

vfhen the test starts you. may use e i t h e r  your right or 
left hand on the stick, but us© only one hand throughout 
the test. Keep your heels o f f  the floor. You cam move the 
seat .forward or backward if you wish. The object is to  
match as many s e t t in g s  of th e l ig h t*  a® you can In the tim e 
allowed. Your ©core will be th© number o f  s e t t in g s  matched 
and th© amount of movement of the control®. Heneaber to  
match the top row of light® f i r s t ,  thorn the middle row, and 
finally the bottom row.

You w i l l  have a two ml m ite p r a c t ic e  period# a on© minute 
r e s t  p e r io d , and then  an e ig h t  m inute t e s t  p er io d , then I 
say ready, grasp th© s t i c k  end. put your f e e t  on the rudder 
keeping your heel® o f f  th© f lo o r ,  f t a r t  met ch i ay the s e t t l e s  
as soon a© the l ig h t s  com© on. When the l ig h t s  go o f f ,  take 
your f e e t  end hand-- o f f  the c o n tr o ls  u n t i l  I g iv e  you the mart 
ready s ig n a l .  Bo you have any q u e s t io n s . Beady (p r ess  s ta r t  
© w itch). S ta rt matching the s e t t in g s  as soon ©s th© l ig h t s  
cose on.
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At. the end., o f  two minutes.. S tep . S e lea es  the control®. 
Bo you have any cu estlen s*  We will b eg in  the t e s t  in a few 
seconds and it will l a s t  eight minute®. Tour score  will be 
th# ember of m atching* you esm. make 1b. th a t time* Work -as 
rapidly at yea css*  Begin when th e  l i g h t s  cose on. Beady. 
(Pres® start sw itc h } •

Instru ction ®  fo r  Second Bay

The procedure- today w i l l  be th# same- as yesterday excep t  
for the fa c t  th a t you w i l l  b© g iv en  More trials on two of th# 
tasks. We are interested in  how rapidly you can improve so 
ask you to  cen t inn* to do as well as possible,

 MMmiXXJteak* You will have 20 trials on t h is
bask* l i f t e r  f iv e  t r i a l s  you w i l l  have 30 seconds r e s t*  a f t e r  
.10 t r i a l s  60 seconds* and a f t e r  15 t r i a l s  a  30 second r e s t ,

Heaember to  use a  f r e e  easy m otion o f  your arm end hand* 
keep in g  th e  s ty lu s  handle and rod l e v e l ,

Tw.or.Hand...Coordi nation Test. On this task you. will b*ve 
two s e r ie s  o f  fou r t r ia l#  w ith  30 seconds r e s t  between each  
s e r ie s*

 lasfc« You will have four four-st in -
u te  t r i a l s  on t h i s  task today* w ith  one miirate r e s t  between  
trial®. Match th# settin g ®  .a# c u ic k ly  a s  you can* beginning
when the l i g h t s  com# on. Beaeatber to keep your heels off th# 
floor and us# only on# hand on the stick.

I n s tr u c t io n s  Bead a t th e  Beginning o f  th e  Second Week o f  P r a c tic e

We are going to continue t h i s  seise procedure for the r e s t  
of th# experiment but w# want to remind you th a t our aim is to 
find out how high & level of skill you can reach and maintain 
on each  task* in  o th e r  vords* *Just hew good you can g e t* .  We 
ask  you to  c o s t  la n e  to  do as w e ll  a s  you can every  day sad to  
tr y  to  Improve your performance each time.

I n s tr u c tio n s  Bead a t  th#  Beginning o f  th# Third W##k o f  P r a c tic e

Sine# your third week o f  practice begin® today ve would 
l i k e  to  m ention aga in  th a t we want to  se e  Ju st how w e ll  you  
can do on e&eh bask* 4® lon g  as th ere  is r ®m  fo r  improve
ment we would l ik e  you to continue to tr y  to  do better each
dry.
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- 0  C" ^  O  C'NVO NO S- 0N  |U  HC- V 0 O  rH  CO IS  CV rH  0  O '  Or- C S  rH  0 -  f'- UN UN | s  rH  NO
<V t v  t s  CS CV CN. t v  CS rH  rH  CNi rH  <S CS rH  CS C V C V t S r H r H r H C V r H  Cv CV rH  rH  Cv rH

C  ■ € 0  c ;  I S  o  0 .  C-'- K  rH  NO a .  3  ON H i o  O  C - t s  I S  CS O  U »  O  > P "  CS ©-, rH  O  CO- C :

JV t v  SO  0  rH  r
<S O  CN c s
CN; CV

rH O". U

v ' ^  C.u"., r- s
rH  CS CS 0,. CS

P'-.NO SS f "  X  rH  r  O  f s  © N O  I S  0  S 3  0 ;: ©  S 3  rH  0 .  . . . .  fr-,. w>
H  r t  r i

^ Is SO ’ UN O U\ UN CS M G- CO 19 R f- H ,
rH  C\i rH  CV €S rH  (Si iSi CV rH  rH  r-H rH  rH  rH  t\-  CS

c f ®  4  C  H N ® v t >  CS N  n£? 0 0  CC- O  HS CG m  O  O '  U ,  UN s D  O  rH  0 .. O'-

S >  IS  UN a . ,  |N . ?S  r -  c ?  C  CC rH  0
rH  C -  « n  C v  f  ■ «-j C 's  t v  GO CS P '  H3 4  H  r  w \ o - .  « j j  ©*. v n  c u  S  us, 'Si? t s  s s  H3 c -  ©  hn
CS rH  CS rH  £V CV; Cw CS rH  rH  CS rH  CS CV rH  Cv' rH  rH  rH  rH  r*4 r*4 rH  rH  CV tN, rH  rH  CV, rH,

UN <T- I S  CV a .. S 0  NO I S  UN. O ', I S  O  NO 0 *  rH  |V  t s  0 v  U S  t \ ;  0 0  UN ©  V© 0 0 . ©  vQ  \ Q  r  >-. fw

C rH H3 X- 130 P*N© IS W O - UN U". UN 0C-
rH  r  U"v O--. CO © x  UN ®  ^  f c  '« )  ®  £V 4  S  "

O ' 0 0  Cr’- a >  UN VO O n ^3" VO O '. rH  C ' 0 3  <4‘ O '  P ’ «v  O '- <M
• " "  CV; CS GS NO vG  s  S 3  H  NO UN CC ©  rH  UN K ;

rH  © \  W  T - s  rH  v D  w  uw
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Gostplesc Coordination Te#fcl Standard. DeviaUcaa o f !

SuV Ife^
- ..x ..... 't 4 5 6 7 8

l *660 .718 .948 .772 .669 .84? .729 .822
2 •619 .697 .871 .718 .738 .716 •931 .916
3 .775 .693 .698 1.019 .738 .911 .793 M B
4 .148 «■ j .738 .837 .669 .718 .644 .669
5 .512 .821 .780 .982 .716 .982 .870 .979
6 *710 .672 .729 .619 .780 .870 .609
7 .683 •5& .716 .581 .877 .861 .837 .842
a .512 .689 .801 .718 .762 .971 .647 .90?
9 .894 .740 .729 .683 .669 •68f .718 .761

10 .619 • 608 .693 .761 . 669 .671 .660 .707
11 .47? .718 .660 .622 .644 .723 .833 .718
12 .442 .729 .640 .619 .660 .660 .720 .718
13 .500 .553 1.077 .793 .669 .693 .859 .801
lit .619 M i .798 .759 .581 .801 .718 .821
15 .619 .751 .672 .595 .553 .745 .697 .914
16 .981 .308 .837 .907 1.105 .787 1.047 .762
17 .512 .|0S M i .568 .821 .672 .842 .553
IB .775 .634 .659 .718 .707 .865 .817 .911
19 .629 •669 .723 .861 .827 .640 .767 .811
20 .772 .718 .790 .916 .772 .842 .672 .poi
21 • 5?4 .761 .504 .672 .695 .865 .896 1.027
22 .817 .619 .7^2 .634 .756 .e*0* * J *■ .564 .821
23 .512 .859 .672 •911 .884 .716 .716 .669
24 .508 .738 .907 .660 1.030 .871 .821 .878
25 .750 .567 .621 .641 .669 .6(59 . 68b .693
26 .544 .649 .792 .767 .718 .914 .915 .777
2? .4  79 .554 .508 .545 .615 .677 .553 .621
28 .516 .669 .608 .756 .641 .780 .716 .707
29 .500 .574 .833 .628 .564 .718 .619 .772
JO .661 .693 .888 .787 .813 .814 .793 .761

of P&tt ®rm  Hatched Per 30 Second*

0 10 . 11.... ._ 2 2  _ ......13.... 14
.876 .907 .797 .738 .950 .931 .9&8
.772 .9&5 .751 .907 .846 .712 .975
.896 1.015 .842 .601 .793 .827 1.04?
.622 .646 .644 .708 .669 .821 • ?07
.948 1.030 1.184 I .072 1.119 .982 1.077
.762 .772 .777 .840 .751 .657 • 9D7
.67? .861 .975 .787 .951 .689 .772
.780 .915 .718 .792 .906 .640 .a /10
,040 .751 .8/1-2. .911 .716 .86* .901
.877 .806 .693 .907 ,801 .871 . a ?
.745 .689 .856 .840 !t72 .778 1.027
.617 .751 .738 .782 .669 .716 .946
.87? .718 .568 .812 .914 .660 .916
.859 .813 .861 1.016 .761 .734 .780
.884 .683 .592 .907 .689 .767 .6*4
.669 .657 1.01? .976 .880 .865 .738
.780 .75 6 .66 ; .689 .751 .647 .695
.706 .906 .878 .678 .873 .592 .840
.602 .840 .718 .888 .619 .787 .777
.933 .96? .860 1.061 .906 .84? 1.0*0
.817 .827 .856 .967 .998 .967 .984
.880 .772 .644 .780 .914 .871 .805
.723 .965 .979 .707 1.207 1.040 .807
.760 1.060 .871 •797 1.084 .871 .948
.703 .661 .608 .687 1.014 .751 .808
.772 .693 .797 .706 .697 .61*7 .626
.671 .603 .560 .745 .716 .665 .660
.659 .870 .671 .718 .859 .751 .787
.566 .706 .721 .706 .916 .919 .772
.665 .644 .588 .681 .851 .78? .716
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