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CHAPTER I  

INTRODU CT ION

T h is  study i s  an in v e s t ig a t io n  o f  an e m p ir ic a l v a r ia b le  

a f f e c t in g  th e  o ccu rre n ce  and degree o f  the p e rc e p tu a l phenomena 

w h ich  have been term ed f l g u r a l  a f t e r - e f f e c t s  by K o h le r  and 

W alls ch ( 5 ) .  In  a g e n e ra l s ta te m e n t o f  th e  e f f e c t ,  w h ich  was 

observed  by G ibson (3 )  i n  1933* K o h le r  and W a lla ch  d e sc rib e d  

th e  e f f e c t  as an appa ren t d isp la ce m e n t o f  a v is u a l  te e t - f ig u r e  

in  a d ir e c t io n  away fro m  a p r e v io u s ly  viewed in s p e c t io n  f i g 

u re ,

G ibson*s s u b je c ts  re p o r te d  th a t  p ro lon g e d  f i x a t io n  o f 

a cu rved  l in e *  produced a t r a n s i t o r y  p e rc e p t io n  o f  a l i n e  c u r 

ved i n  th e  o p p o s ite  d i r e c t io n  upon v ie w in g  an o b je c t iv e ly  

s t r a ig h t  l i n e .  An example fo l lo w s  to  c l a r i f y  the  n a tu re  o f 

the e f f e c t : assume th a t  a s u b je c t  f ix a te s  on a c u rv e d - l in e  in s p e c -

t io n - f ig u r e ,  as in  p a r t  A of F ig u re  1 , f o r  a p e r io d  o f  (sa y ) f i v e  

m in u te s ; im m e d ia te ly  f o l lo w in g ,  he f ix a t e s  on a s t r a ig h t - l in e  

t e s t - f i g u r e » as in  p a r t .  B o f f ig u r e  1 ; th e n , th e  f i g u r a l  a f t e r 

e f f e c t  i s  seen in  the  momentary p e rc e p t io n  o f  th e  l i n e  in  B 

as curved  in  th e  o p p o s ite  d i r e c t io n ,  as shown in  p a r t  G o f  f ig u r e  

1 . T h is 'p e rc e p t io n  i s  u s u a l ly  r a th e r  t r a n s i t o r y ,  a lth o u g h  a 

m a jo r i t y  o f  s u b je c ts  r e p o r t  i t  v i t h  a minimum o f  t r a in in g .  T h is  

phenomenon appears w ith  a v a r ie t y  o f  o th e r  in s p e c t io n -  and t e s t -  

f ig u r e s , .  The c u rv e d - l in e  i l l u s t r a t i o n ,  how ever, seems to  be 

th e  s im p le s t in s ta n c e  o f  i t s  o c c u rre n c e .

Recent in t e r e s t  and s tu d y  o f  f i g u r a l  a f t e r - e f f e c t  phen-
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omens fees been ev idenced in  s tu d ie s  by H a m ilto n  and F reeburne  

( 2 ) ,  Bunch and Moyer C l ) , Hammer ( 4 ) ,  and Marks {6 » 7 ).

'These s tu d ie s  have d e a lt  w i th  some o f tb s  q u a n t i t a t iv e  r e la t -  

io n s  between c o n t r o l le d  v a r ia b le s  and th e  amount and charac

t e r i s t i c s  o f d is p la c e m e n t,

H a m ilto n  and Freeburne  p o s tu la te d  on th e *b a s is  o f in 

c id e n ta l  o b s e rv a tio n s  th a t  f ig u re d  a f t e r - e f f e c t s  w i l l  be p e r 

ce iv e d  more f r e q u e n t ly  w i t h 's t im u lu s - f ie ld s  o f  low  th a n  o f 

h ig h  b r ig h tn e s s . O rder th e  c o n d it io n s  o f  t h e i r  s tu d y * how ever, 

th e  a n t ic ip a te d  e f f e c t s  o f  b r ig h tn e s s  upon th e  in c id e n c e  o f 

p e rc e iv e d  a f t e r - e f f e c t s  were n o t  ev idenced  to  a s ig n i f i c a n t  

deg ree , T h e ir  r e s u l ts  im p lie d  in t e r a c t io n  among s e v e ra l v a r 

ia b le s *  in c lu d in g  b r ig h tn e s s .  T h e ir  im p lic a t io n s  f o r  f u r th e r  

re s e a rch  have been assumed in  u n d e rta k in g  the  p re s e n t s tu d y .

The h y p o th e s is  f o r  t h is  e x p e rim e n t, th e n * i s  th a t  an in 

crease  i n  b r ig h tn e s s  w ould be accompanied by an in c re a s e  in  

th e  amount o f  e f f e c t  induced . I f  t h i s  h y p o th e s is  were te n a b le ,  

i t  would th e n  f o l lo w  th a t  an o p t im a l b r ig h tn e s s  r e la t io n s h ip  m ig h t 

b e  fo u n d ,



CHAPTER I I  

METHOD

A ppara tus  and p ro c e d u re . Two c o n v e n tio n a l s l id e - p r o je c -  

to r e  were mounted s id e  b y  s id e  end p la c e d  e t a f ix e d  p r o je c t io n -  

d is ta n c e  fro m  © v ie w in g -s c re e n . The p r o je c to r s  were f i t t e d  

w ith  an a u to m a tic  t im in g  d e v ice  to  in s u re  p ro p e r sequence o f  

p re s e n ta t io n *  On© p r o je c to r  was used f o r  the  in s p e c t io n - f ig 

u re * and one f o r  th e  t e s t - f ig u r e s ,  The sequence o f  p re s e n ta t

io n  was so a rra n g e d  th a t  the  t e s t - f ig u r e  appeared s im u lta n 

e o u s ly  as the  in s p e c t io n - f ig u r e ' f la s h e d  o f f  the  sc re en .

The t e s t - f lg u r e s  c o n s is te d  o f  a -pair o f squares synaaet- 

- r i c a l l y  p la ce d ' to  th e  r ig h t  and l e f t  o f  th e  c e n te r  f i x e t io n -  

p o in t  ^ x . T h e s e  squares v a r ie d  in  t h e i r  s iz e  r a t io s ,  w ith  th e  

le f t - h a n d  square b e in g  c o n s ta n t' i n  s ize ?  the  r ig h t-h a n d  square 

• b e in g  s y s te m a t ic a l ly  la r g e r  o r  s m a lle r  th a n  the  l e f t , ' as in d ic 

a te d  in  F ig u re  2. The c o n s ta n t square has  a d ia g o n a l equa l to  

th e  d ia m e te r o f  th e  c i r c le  o f th e  in s p e c t io n - f lg u r e  ( r e fe r re d  

■ to  as f ig u r e  A) * F ig u re  A c o n s is te d  o f  the 'c ir c le  t o  the  l e f t  

o f  a f i x a t io n - p o in t  id e n t ic a l  w ith  the  f i x a t lo n - p o in t s  o f the  

t o s t - f ig u r e s  ( th e  s ix  t e s t - f ig u r e s  a re  r e fe r r e d  to  as f ig u r e  B ). 

F ig u re  A, th e n , i s  seen as a f i x a t io n - p o in t  w ith  a c i r c le  to  the 

l e f t ,  and F ig u re  B appears as f i x a t io n - p o in t  w ith  squares to  the 

r ig h t  and l e f t .  P r io r  to  each p re s e n ta t io n  o f a s e t o f f ig u r e s ,  

A end B were a lig n e d  a t  the screen so th a t  th e  c i r c le  e x a c t ly  

c irc u m s c r ib e d  th e  c o n s ta n t square o f  f ig u r e  A. T h is  g e o m e tr ic  

r e la t io n  has been shown by icS h le r and W alla ch to  produce c le a r
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a f t e r - e f f e c t  phenomena* so th a t  le f t - h a n d  square o f the t e s t -  

f ig u r e  appears s m a lle r*  l ig h t e r *  p o s s ib ly  more d is ta n t *  a f t e r  

v ie w in g  the  insp e c t io n - f i  g u re .

A f t e r  each p re s e n ta t io n  o f a p a i r  o f  f ig u r e s 'A  and B> 

th e  screen  was concea led  from  the  s u b je c t w h ile  th e  n e x t p a i r  

were a lig n e d  so t h a t  th e  s u b je c t need n o t a l t e r  h is  fo c u s  

fro m  th e  f i x a t io n - p o in t  o f  f ig u r e  A i n  o rd e r  to  p e rc e iv e  the  

f i x a t io n - p o in t  o f  f ig u r e  B upon i t s  momentary p re s e n ta t io n ,

A t ra n s lu c e n t  v ie w in g -s c re e n  was c o n s tru c te d  a t  the  

f r o n t  o f  a darkened e n c lo s u re , £ v ie w in g  a p e rtu re  wes p la c e d  

a t  th e  f a r  end o f  th e  e n c lo su re *  th e re b y  m a in ta in in g  a con

s ta n t  p o s i t io n  and d is ta n c e  w ith  re s p e c t to  the sc re en  f o r  

each s u b je c t ,  Thus th e  s u b je c t ’ s v is u a l  f i e l d  c o n s is te d  o n ly  

o f  th e  i l lu m in a te d  p o r t io n  o f  the  sc re e n , The i l lu m in a te d  

p o r t io n  o f  th e  screen, m s  masked so th a t  no change o r  i n t e r 

r u p t io n  c o u ld  be p e rc e iv e d  in  th e  s t im u lu s - f ie  Id  as f ig u re  A 

w ent o f f  the  screen  end f ig u r e  B was f la s h e d  on in  i t s  p la c e .

The s t im u lu s - f  ie ld  extended h o r iz o n ta l ly  dL x  and o n e -q u a r te r  

in c h e s  to  e i t h e r  s id e  o f  th e  f ix a t io n - p o in t  and v e r t i c a l l y  th re e  

end o n e -h a lf  in c h e s  above and be low  t h i s  p o in t .  The s t im u lu s -  

f i e l d  under these  c o n d it io n s  subtended s l i g h t l y  le s s  than tw e n ty  

degrees o f  v is u a l a n g le , w e l l  under any p h y s io lo g ic a l l i m i t 

a t io n s  f o r  t h is  ty p e  o f  ta s k .

C onstancy o f  i l lu m in a t io n  m s  m a in ta in e d  by a d ju s t in g  th e  

power fe d  in to  th e  p r o je c to r s  th ro u g h  th e  use o f v a r ia b le  t ra n s 

fo rm e rs  and checked a t  the screen by a Weston p h o to m e te r a t  the 

b e g in n in g  o f  each e xp e rim e n ta l s e s s io n .
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F o r ty  s u b je c ts  were employed i n  th e  e xp e rim e n t, and were 

o b ta in e d  fro m  an advanced c la s s  in  P sych o lo g y . The s u b je c ts  

were d iv id e d  a t  random in t o  two e xp e rim e n ta l groups c o n s is t in g  

o f  tw e n ty  s u b je c ts  each. Group I  i s  i d e n t i f ie d  as th e  0h ig h <5 

b r ig h tn e s s  group and th e  f ig u r e s  f o r  t h i s  g roup p ro je c te d  a t 

an i l lu m in a t io n  va lu e  o f  75 fo o t -c a n d le s .  Group I I  i s  id e n t i 

f ie d  as th e  wlo w *  b r ig h tn e s s  group and th e  f ig u r e s  p ro je c te d  

a t  th e  d is c r im in e b ly  lo w e r v a lu e  o f 10 fo o t-c a n d le  s. Twenty 

s u b je c ts  fro m  among th o se  in  group I  o r  g roup  I I  were u t i l i z e d  

in  a s p e c ia l c o n t r o l  c o n d it io n  o f  th e  experim ent w h ich  is  to  be 

d e s c r ib e d .

Groups I  end I I  were p resen ted  f ig u r e  A f o r  a p e r io d  o f th re e  

m in u te s ,^  a t th e  end o f  nfeich f ig u r e  B appeared f o r  a p e r io d  o f

T h is  v ie w in g - t im e  was shown by G ibson (3 )  t o  be o p tim a l in  
in d u c in g  f i g u r a l  a f t e r - e f f e c t s .

o n e -te n th  o f  a second. T h is  e xp o su re -tim e  f o r  f ig u r e  B was de

te rm in e d  to  be o f  s u f f i c ie n t  d u ra t io n  to  m in im iz e  in t e r f e r in g  

a fte r - im a g e s  to  the e x te n t th a t  th e y  were n o t re p o r te d  b y  th e  

s u b je c ts  o f  e i t h e r  g roup  as a f a c t o r  in f lu e n c in g  th e  judgm ents 

c a l le d  f o r .  And, i n  a cco rd  w ith  the e x p e r im e n ta l d e s ig n , t h is  

expo s u re - t im e  was n o t  o f  a d u ra t io n  th a t  would a llo w  th e  sub

je c t  to  lo o k  away fro m  the  f l x a t io a - p o in t  in  o rd e r  t o  compare 

th e  squares  o f f ig u r e  B.

As a measure in  q u a n t i fy in g  th e  amount o f  f lg u r a l  a f t e r 

e f f e c t  f o r  each c o n d it io n  o f  b r ig h tn e s s ,  the  t e s t - f ig u r e  r a t io s
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shown in  F ig u re  2 were s e le c te d  so th a t  th e  s iz e  r e la t io n s h ip  

o f  th e  r i g h t -  to  le f t -h a n d  squares ranged fro m  a p o in t  a t  w h ich
9

th e  r ig h t-h a n d  square  would c o n s is te n t ly *  he p e rc e iv e d  as s m a lle r  

th a n  the  le f t - h a n d  sq u a re » to  a p o in t  where the  r ig h t-h a n d  

square was o b je c t iv e ly *  la r g e r .  These r a t io s  a re  re c o rd e d  in  

te rm s o f  a rea , t h is  b e in g  th e  c r i t e r i o n  most re a s o n a b ly  em ploy

ed b y  the  s u b je c t  in  r e p o r t in g  h is  judgm ents o f tha  le f t - h a n d  

square as la r g e r ,  s m a lle r ,  o r  e q u a l in  r e la t io n  to  th e  l e f t -  

hand , o r  c o n s ta n t square . C on se qu e n tly , average d if fe re n c e s  

between e x p e rim e n ta l groups shou ld  in d ic a te  w hether b r ig h tn e s s  

o f  image i s  an e f f e c t iv e  v a r ia b le  in  the  amount o f  f i g u r a l  

a f t e r - e f f e c t  p roduced.

The s u b je c t made no ad jus tm en t t o  th e  a p p a ra tu s , end in  

t h is  e x p e rim e n ta l s i t u a t io n  no t r a in in g  p e r io d  was n e ce ssa ry .

P r io r  to  each p re s e n ta t io n  o f  f ig u r e  8 the  s u b je c t  was 

g ive n  a v e rb a l s ig n a l so t h a t  he w ould  n o t m iss i t s  b r ie f  

p re s e n ta t io n .  M r e s t  in t e r v a l  o f one m in u te  fo llo w e d  b e fo re  

th e  s u b je c t a g a in  viewed f ig u r e  A , d u r in g  v&slch t im e  the  eye

p ie c e  was covered  and the p r o je c to r s  a lig n e d  a t  the  screen  f o r  

th e  n e x t sequence o f  p re s e n ta t io n  so th a t  the  f i x a t io n - p o in t s  

o f  f ig u r e s  A and 8 e x a c t ly  superim posed. Thus each s u b je c t 

appeared in  th e  e xp e rim e n ta l s i t u a t io n  f o r  le s s  th a n  t h i r t y  

m in u te s , s p e r io d  n o t  conduc ive  to  fa t ig u e  o r  lo s s  o f in t e r e s t .

In  th e  c o n t r o l  s i t u a t io n ,  tw e n ty  o f the  o r ig in a l  s u b je c ts  

appeared f o r  a b r i e f  session. I n  w h ich  th e y  were shown th e
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f ig u r e  B -s e r ie s  o f  s ix  t e s t - f ig u r e s  a lo n e , end t h e i r  responses 

re co rd e d  w ith o u t  re fe re n c e  to  f ig u r e  A, These s u b je c ts  e n te re d  

th e  c o n t ro l s i t u a t io n  a p e r io d  o f  th re e  to  fo u r  weeks subsequent 

to  t h e i r  p a r t ic ip a t io n  in  th e  t e s t  s i t u a t io n ,  a p e r io d  a f t e r  

w h ich  any e f f e c t s  o f  le a r n in g  may be re ga rded  as in o p e ra t iv e ,  

c o n s id e r in g  th a t  judgm ents were based upon m omentary, v a g u e ly -  

d e fin e d  im p re s s io n s .

Care was ta ke n  t o  a v o id  th e  a ro u s a l o f  any p a r t ic u la r  

s e t on th e  p a r t  o f  th e  s u b je c t ,  and com plete  ra n d o m iza tio n  

p ree lu d e d  th e  p o s s ib i l i t y  o f  any d is c e rn a b le  p a t te r n  to  the  

e x p e r im e n ta l sequence.

S ince  s u b je c ts  were employed f o r  th e  p re s e n ta t io n  o f  

s e v e ra l s e ts  o f  in s p e c t io n -  end t e s t - f ig u r e s ,  i t  was necessa ry  

to  g iv e  in s t r u c t io n s  o n ly  a t  th e  b e g in n in g  o f  th e  e x p e rim e n t.

The s u b je c t was sea ted  c o m fo r ta b ly  in  f r o n t  o f  th e  a p p a ra tu s  

and th e  in s t r u c t io n s  g ive n  him  as fo l lo w s ;

•*This i s  an expe rim en t in  w h ich  we a re  g o in g  to  t e s t  on 
asp ec t o f v is u a l p e rc e p t io n .  B e fo re  you, you can see a 
sc re en . B ehind th e  screen  i s  a s e t o f  p r o je c to r s  w h ich  
w i l l  th ro w  some s p e c ia l p ic tu r e s  on to  th e  screen  so th a t  
you can see them. These p ic tu r e s  w i l l  a lw ays f o l lo w  in  a 
s e t o rd e r  and w i l l  bo c o n t r o l le d  by the  a p p a ra tu s .

"The f i r s t  p ic tu r e  th a t  you w i l l  see we w i l l  c a l l  f ig u r e  
A; th e  second f ig u r e  w i l l  be f ig u r e  S. W h ile  you a re  in  
th e  expe rim en t you w i l l  see -severa l p a i r s  o f  these  two f i g 
u re s . f ig u r e  A w i l l  a lw ays be th e  seme, b u t f ig u r e  B w i l l  
v a ry  fro m  t r i a l  to  t r i a l .  How yo u r ta s k  w i l l  be to  lo o k  a t 
f ig u r e  A f o r  a p e r io d  o f  ab o u t th re e  m in u te s , and th e n  be 
p repa red  t o  make a judgm ent about f ig u r e  B v i i ic h  w i l l  f o l lo w ,  
b u t o n ly  f o r  a v e ry  b r i e f  p e r io d .  F ig u re  B w i l l  appear ex
a c t ly  when f ig u r e  A goes o f f  the  sc re e n . I  w i l l  now show 
you what f ig u r e  A lo o k s  l i k e  ( d e m o n s tra te s ). You w i l l  
n o t ic e  th a t  a t  th e  c e n te r  o f  th e  screen  th e re  i s  an ® x .*
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T h is  i s  the  f ix a t io n - p o in t i .  W h ile  you a re  lo o k in g  a t  
f ig u r e  A» t r y  to  keep lo o k in g  a t  th e  *x * and n o t ’l e t  yo u r
gaze wander o v e r the sc re e n . To th e  l e f t  o f  th e  'fx '’ th e re
i s  a c i r c l e ;  pay no a t te n t io n  to  the c i r c le , ,  b u tp t r y  to
pay a t te n t io n  to  th e  ‘ x  * . Now t h i s  i s  f ig u r e  B. I demon
s t ra te s  ) ,  N o tic e  t h s t  th e re  i s  an *x *  in  the. c e n te r  o f  
t h i s  p ic tu r e  a ls o ,-  and on e i t h e r  s id e  o f  the  * x f th e re
a re  two squares* When f ig u r e  B cosies o n , lo o k  a h ,th e  * x f
and n o t a t  the  squares d i r e c t l y .  A f t e r  f ig u r e  B has gone
o f f  th e  sc re e n , I  w i l l  ask you to  say whether th e  r i g h t -
hand square im pressed you as la r g e r *  o r  sm a lle r,:- 'O r equa l 
in  s iz e  to  the  le f t - h a n d  squ a re , f ig u r e  B w i l l . n o t  he on 
th e  sc re e n  lo n g  enough f o r  you to  lo o k  a t  each square to  
fo rm  t h i s  Im p re s s io n ; i f  you lo o k  e lsew here  i t  w i l l  be 
im p o s s ib le  to  make th e  judgm en t-asked .

^ F ig u re  B w i l l  sometimes have squares th a t  appear to  be 
equa l in  s iz e , ' oar sometimes the  r ig h t-h a n d  square w i l l  
appear to  be la r g e r  o r  s m a lle r  th a n  th e  le f t - h a n d  sq u a re ; 
be sure  t o  re p o r t  yo u r momentary im p re s s io n  as e x a c t ly  as 
you can .

{* A f te r  th e  f i r s t  p a i r  o f  th e se  f ig u r e s  you w i l l  have a 
b r ie f  p e r io d  i n  which to  r e la x  and th e n  the second p a ir  
w i l l  be p re s e n te d . There w i l l  be s e v e ra l such p a i r s .
Near th e  end o f  the  t im e  th a t  f ig u r e  A i s  on each tim e  I  
wi 11 g iv e  you a ’ re a d y , How S’ s ig n a l so th a t  you w i l l  be 
re a d y  to  fo c u s  on th e  f x ’ o f  f ig u r e  B when i t  f la s h e s  on .
A re th e re  any q u e s tio n s ?  Now we a re  re ad y  f o r  the  f i r s t  
p a i r  o f  f ig u r e s .  ■•'Remember, fo c u s  on the  * x f . *  { S ta r ts  
t im e r ) .

Those s u b je c ts  who l a t e r  appeared i n  th e  c o n t r o l  s i t u a 

t io n  were in s t r u c te d  s im p ly  to  v ie w  the  t e s t - f ig u r e s  and to  com

pare  th e  r i g h t -  and le f t - h a n d  squares -on the  b a s is  o f t h e i r  

momentary im p re s s io n . F o r t h is  p u rp o se , a ju s t - p e rc e iv a b le  d o t 

was p la ced  on th e  c e n te r  o f  th e  v ie w in g -s c re e n  so th a t  th e  

s u b je c t c o u ld  use t h is  p o in t  as a s u b s t i tu te  f i x a t io n - p o in t  f o r  

th e  «x* o f  f ig u r e  A w hich had appeared in  the  e x p e rim e n ta l 

s e r ie s ,  As soon as the s u b je c t re p o r te d  th a t  he had focused  

on the  f i x a t i o n - p o in t , a s ig n a l wqs g ive n  and the t e s t - f ig u r e  

f la s h e d  'on th e  sc re e n . P re s e n ta t io n  o f  th e  t e s t - s l id e s  was i n  

a random o rd e r ,  as in  th e  e x p e rim e n ta l s e r ie s .  The c o n t ro l
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group  wes a d d e d 'to  the .e xp e rim e n ta l design, in  o rd e r  to  d e te r 

m ine w he ther the t e s t - f ig u r e s  in  them se lves  m ig h t g iv e  r is e  

to  s u b je c t iv e ' r e p o r ts  d i f f e r i n g  to  any degree fro m  o b je c t iv e  

r e a l i c y .



CHAPTER I I I '  

RESULTS

D ata . The p r in c ip a l  d a ta  o b ta in e d  in  th e  experim ent 

a re  p re se n te d  in  ta b le s  I  *  IT .  Tab le  I  p re s e n ts  th e  judgm ents 

made by s u b je c ts  under th e  c o n d it io n  o f  h i #  b r ig h tn e s s  

(C o n d it io n  I ) ;  in  th is  ta b le *  th e  columns a re  a rranged ' in  o rd e r  

o f  in c re a s in g  r a t i o  o f  th e  r ig h t-h a n d  t o  le f t - h a n d  square in  th e  

t e s t - f ig u r e s .  The body o f the  ta b le  c o n ta in s  th e  judgm ents 

re co rd e d  fro m  th e  s u b je c ts ;  these  are re co rd e d  as L ( la r g e r }*

S { s m a lle r } *  o r  I  ( e q u a l) .  Tab le  IX  p re s e n ts  the  judgm ents 

made by s u b je c ts  under th e  c o n d it io n  o f  lo w  b r ig h tn e s s  ( Con

d i  t  io n  1 1 } ;  th e  p la n  o f  t h is  ta b le  i s  the  same as f o r  Table I .  

T ab le  I I I ,  in  th e  same manner* p re s e n ts  the  judgm ents made by  

s u b je c ts  under the  c o n t ro l  s i t u a t io n  o f  th e  e xp e rim e n t. Tab le  

I?  summarizes the In fo rm a t io n  o f  th e  p re v io u s  ta b le s  in  terras 

o f  th e  fre q u e n c ie s  o f  judgm ents o f  !,» S, o r  R* f o r  each o f  th e  

t e s t - f ig u r e s  und e r th e  two e xp e rim e n ta l c o n d it io n s  and th e  

c o n t r o l  s i t u a t io n .

A n a ly s is  o f  d a ta . D i f f e r e n t ia l  e f f e c t s  o f  th e  b r ig h tn e s s  

v a r ia b le  sh o u ld  re v e a l them se lves  i f  p re s e n t i n  a com parison o f  

th e  r e la t i v e  number o f  judgm ents o f  h» I *  o r  8 f o r  the in d iv id 

u a l f ig u re s 'u n d e r  th e  two e x p e rim e n ta l c o n d it io n s .  In s p e c t io n  

o f  th e  c o rre s p o n d in g  rows o f  s e c t io n s  I  and IX  o f  Tab le  X?

( i . e . ,  h ig h  and lo w  b r ig h tn e s s } *  f a i l s  to  re v e a l any s u b s ta n t ia l



TABUS I
' JUDGMENTS 1&DE BY SUBJECTS UMDEB

HI CONDITION OF SIGH BHIOHTKESS (CONDITION I)

subject. 1 ;0 O36 1 :0 .4 9 1 :0 .6 4 1 :0 .8 1 1 :1 .0 0

1 S 3 S . S L : 'L
2 S S 3 L 1 1
3 s S L 3 1 L
4 s 3 3 ■ 1 i 1
S s 3 3 2  . i L
6 s S 1 1 s E i»
? B s S L L L
8 S s 3 I ' 1 L
9 3 3 8 E L i*

10 S • 3 3 1 I. 1
11 ■S 3 3 3' L L
12 ' s S S 1 l> ■1
13 s 3 3 a 1 L
14 3 S 3 E E X* ’
15 s 3 S 3 1 • L
16 a s s L 1 L
19 s s s E L L
18 3 3 ’ L 8 L L
19 3 3 3 l> L J,*
20 s S L S I ' L
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Table ii
JUDGMENTS MADS BY SUBJECTS UNDER

THE CONDITION OF LOW BRIGHTNESS {CONDITION II)

S u b je c t 1:0*38 1*0.49

1 S S
S S' a
3 s 3
4 S' 3
5 s S
6 s 3
7 a S
8 a s
9 s 3

10 s 3
11 a . 3
IS 3 E
13 S a
14 a a
15 s a
16 s s
17 s S'
18 s a
19 3 a
SO a a

1 :0 .6 4  1 :0 ,0 1  1 :1 *0 0 . l i l . S l

s s X ;' X
x % L ' X
i i L X
a a E X
a i B X
L i ■X
a a B 1
E a X
S a L X
3 3 x 1
3 L L X
S a S X
3 L 1 X
S
gs O XT XTMr
S •

Jb
L X

s a X. X
a a 1 X
a a L X
a a X X



M U U ,

12
3
4
5
e
7
8
9

101112
13
14
15
16
1718
19
20

15

TABLE I I I

JUDGMENTS MADE BY SUBJECTS UNDER 
THE CONTROL SITUATION

:Q ,36 1 :0 .4 9 1 :0 .6 4 1 :0 .8 1 1 .1 .0 0 1 :1 .2 1

S s a a s L
3 s s JS a L
S 3 s a E. ■L
a s a a L L
s a a a 1 E
s s a a E L
S s a a S L
s a a a L L
3 s a a L L
3 a a a I L
S s a a L L
s s s a a £
s s a s E L
s s a s L L
s s a E L L
s a a 1 S L
s a s L L L
s s 3 S I L
s s s a E L
s a a a a 1
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TABLE XV

TOTALS OF JUDGMENTS BY SUBJECTS UNDER BACH
CONDITION OF BRIGHTNESS OF STIMULUS^FIGURE

C o n d it io n R a tio .Means
1 :0 ,3 6  1 :0 .4 9 1 :0 ,6 4 1 :0 ,8 1 1 :1 ,0 0 1 :1 .2 1

L 3 6 14 19' " 1 .042
I 1 1 6 6 " 1 -1' 0 ,907

s

©»*o

16 8
-

0 .526

L 2 5 15 18 1 .052
I I I 1 2 3 5 2 0 .8 9 4

8 20 19 16 12 0 .5 44

L 2 ,5 5 ,5 1 4 .5 1 8 ,5 1 .047
I  & I I B .5 1 .5 4 .5 5 ,5 1 ,5 0 ,901

S 20 1 9 .§ 16 10 0 ,5 35

L 1 7 17 1.140
C o n tro l B 3 7 3 1 ,005

S o o 20 16 6 0 .5 9 5



1?

d if fe re n c e s  in  the  fre q u e n c ie s  o f  judgm ents fa r  th e  f ig u r e s
>

under th e se  two c o n d it io n s .  T h is  f in d in g  is  f u r t h e r  emphasized 

when g ra p h ic  re p re s e n ta t io n  i s  g iv e n  t o  th e  d a te . In  F ig u re  3 , 

th e  fre q u e n c y  o f  judgm ents o f  L a re  p re se n te d  as a fu n c t io n  o f  

th e  r a t io s  o f  th e  squares employed in  th e  t e s t - f i g u r e s ; th e  

two cu rves  are  re p re s e n ta t iv e  o f  the h ig h  ( s o l id  i i n e j  and 

lo w  {b roken  l in e }  b r ig h tn e s s  c o n d it io n s ,  I t  m y  be seen q u ite  

e a s i ly  fro m  t h i s  f ig u r e  th a t  the  two c o n d it io n s  do n o t  d i f f e r  in  

r e s u l t s  in  any c o n s is te n t  deg ree , The q u e s tio n  may be ra is e d *  

however* as to  w he the r these  d a ta * a lth o u g h  n o t  d i f f e r e n t i a l *  p re 

s e n t v a l id  ev idence  fa v o r in g  the  H u l l  h y p o th e s is , i . e . ,  no d i f 

fe re n c e  e x is te d .  F o r  example* I t  m ig h t be argued t h a t  th e  p ro 

cedure  employed d id  n o t produce f ig u r a l  a f t e r - e f f e c t ,  hence th e  

judgm ents under th e  e x p e rim e n ta l c o n d it io n s  p ro b a b ly  w ould d i f 

f e r  o n ly  by  chance anyway. The row  ta b u la t in g  judgm ents  o f  L 

f o r  the  t e s t - f ig u r e s  f o r  th e  c o n t r o l  group (ro w  L , s e c t io n  I I I ,  

o f  T ab le  I V ) , how ever, shows a d i f f e r e n t  d i s t r ib u t io n  o f  ju d 

gments th a n  in  th e  p re v io u s  two rows c o n s id e re d . T h is  com

p a r is o n  i s  emphasized g r a p h ic a l ly  in  F ig u re  6. In  t h i s  f ig u r e *  

th e  s o l id  l in e  and open c i r c le s  re p re s e n t the  averaged f r e 

q uenc ies  f o r  th e  two t e s t  (e x p e r im e n ta l) g ro u p s , and th e  dashed 

l i n e  and c lo se d  c i r c le s  re p re s e n t the fre q u e n c ie s  f o r  th e  con

t r o l  g roup . As may be seen r e a d i ly ,  th e  two cu rves  are c le a r ly  

d is t in g u is h a b le .  A p p ly in g  th e  F is h e r  ',t w t e s t  to  th e  mean 

fre q u e n c ie s  f o r  th e  h ig h  and lo w  b r ig h tn e s s  e x p e r im e n ta l groups 

y ie ld s  a v a lu e  o f  ^ t "  w h ich  cannot be co n s id e re d  s ig n i f i c a n t ,
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as m ig h t he expected  fro m  in s p e c t in g  th e  d a ta ; th e  same t e s t  

a p p lie d  to  th e  mean fre q u e n c ie s  o f  the  combined e x p e r im e n ta l 

g roups* d a ta  and th e  c o n t r o l  g ro u p ’ s d a te , however* y ie ld s  a v a lu e  o f 

**t® e q u a l to  2 ,0 5  which* w ith  5 degree© o f freedom * i s  s ig n i f i c a n t  

a t  th e  10 p e r  ce n t b u t n o t th e  5 p e r  ce n t le v e l  o f  c o n fid e n c e , I n  

v ie w  o f  th e  *g ro s sn e ssw o f  th e  u n i t s  employed in  measurement (p re 

sen t e x p e rim e n ta l o p e ra t io n s ) ,  t h i s  tre n d  tow ards  s ig n if ic a n c e  is .  

s t r i k i n g ;  t h i s  f in d in g  is  p resu m p tive  ev idence  f o r  th e  c o n c lu s io n  

th a t  the  e x p e r im e n ta l te c h n iq u e  produced f i g u r a l  a f t e r - e f f e c t  and 

th a t  in  te rm s o f  th e  judgm ents o f la r g e r  th e  amount o f  a f t e r - e f f e c t  

produced was n o t d i f f e r e n t i a l  between th e  two e x p e rim e n ta l con

d i t io n s ,

In  t h i s  com parison and c e r ta in  subsequent com parisons to  be 
d e s c r ib e d , th e  " t *  t e s t  was em ployed. To f a c i l i t a t e  the  p re 
s e n ta t io n *  th e  computed s t a t i s t i c s  f o r  each o f these  com pari
sons e re  p re se n te d  in  Tab le  ? .  In  th e  p re s e n t com parison , 
the  va lu e s  o f  " t *  o b ta in e d  a re  found  in  th e  f i r s t  and t h i r d  
ro w s . I t  i s  re cog n ize d  th a t  th e  repea ted  co m p u ta tio n  o f  * t "  
in  a s e r ie s  o f  com parisons o v e r th e  same d a ta — as a t  p re s e n t—  
v io la te s  a b a s ic  assum ption  o f  independen t random sa m p lin g . 
However, t h i s  v io la t io n  i s  sa id  to  in c re a s e  th e  l ik e l ih o o d  o f  
o b ta in in g  an a p p a re n t ly  ws ig n i f i c a n t *  va lu e  o f  and these  
s p u rio u s  v a lu e s  sh o u ld  o ccu r p r e t t y  much a t  randoms In c re a s in g  
in  fre q u e n c y  w ith o u t  p r e d ic t a b i l i t y .  In  th e  p re s e n t s i t u a t io n ,  
i t  shou ld  be n o te d , i t  i s  s p e c i f i c a l l y  assumed fro m  in s p e c t io n  
o f  th e  da ta  M ilc h  wt *  com parisons sh ou ld  be found  to  approach 
s ig n if ic a n c e  and w h ich  shou ld  n o t .  T e c h n ic a lly ,  a n a ly s is  o f 
v a r ia n c e  ( f )  sho u ld  be em ployed; t h i s  has n o t been done due to  
th e  fa c t  t h a t  th e  a d d i t io n a l  assum ptions re q u ire d  and c o m p lic a t
ed re fin e m e n t in tro d u c e d  do n o t seem w a rra n te d  by th e  degree o f  
re fin e m e n t o f  th e  p re s e n t d a ta — in s te a d  i t  seems e v id e n t th a t  
a re a s o n a b ly  s t ra ig h t fo rw a rd  a n a ly s is ,  u t i l i z i n g  as s im p le  a 
s t a t i s t i c  as p o s s ib le ,  i s  more d e s ira b le ,
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TABLE ¥ 

M EAT OF T 8AT10S

Groups Judgments t - r a t i o C on fidence le v e l* 5
compered compared o b ta in e d Below Above

I  h II L a rg e r 1.247 30$ 20$
(Test) Equal 0 .5 8 5 80$ 70$

S m a lle r 0 .505 10% 60$

T e s t L a rg e r 2 .050 10$
X Equal 0 .310 80$ 70$

C o n tro l .S m a lle r 2 .854 10$ 5$

*  S ig n if ic a n c e  o f  o b ta in e d  t - v a lu e s  (5  degrees o f  fre e d o m ).
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S im i la r  com parisons .may be made f o r  th e  S judgm ents; 

the se  com parisons a re  p re se n te d  g r a p h ic a l ly  i n  F ig u re s  4 and 

7, A ga in * d if fe re n c e s  between th e  two e x p e r im e n ta l g roups a re  

n e g l ig ib le #  and d if fe re n c e s  between th e  two e x p e rim e n ta l g roup s  and 

th e  c o n t ro l g roup  are  m arked. I n  t h is  in s ta n c e , as may be seen 

from  T ab le  V, ttt *  f o r  the  e x p e rim e n ta l com parison I s  n o t s ig 

n i f i c a n t  , b u t f o r  the  e x p e r im e n ta l-c o n tro l com parison is  2 .2 5  

which# w i t h  5 degrees o f  freedom , i s  a g a in  s ig n i f i c a n t  between 

and 10 and 5 p e r  cen t le v e ls  o f  c o n fid e n c e .

F in a l ly ,  such com parisons may be made f o r  th e  1 ju d g 

m ents; th e s e  a re  p re se n te d  g r a p h ic a l ly  i n  F ig u re s  5 and 8 . In  

t h i s  in s ta n c e , how ever, th e  d if fe re n c e s  between th e  e xp e rim e n t

a l  g roups and th e  combined e x p e rim e n ta l group and c o n t ro l  group 

a re  n o t as c le a r ly  o f  a d i f f e r e n t  q u a l i t y .  I n  f a c t ,  the  v a lu e s  

o f  f o r  these  com parisons shown in  Tab le  V are n o t s i g n i f 

ic a n t  in  e i t h e r  case. S ince  the  g re a te s t  p ro p o r t io n s  o f  ju d g 

ments made by s u b je c ts  under th e  v a r io u s  c o n d it io n s  f a l l s  In  

th e  c a te g o r ie s  o f  la r g e r  o r  s m a lle r ,  i t  i s  n o t  s u r p r is in g  t h a t  

com parison o f  1 judgm ents shou ld  show l i t t l e  r e e l  d i f f e r e n t ia t io n .  

In  any e v e n t , th e  modal p o in t  o f  1 judgm ents i s  th e  same b u t 

unde r th e  e x p e rim e n ta l c o n d it io n s #  s u b je c ts  judged in  some 

cases th e  r i ^ i t - h a n d  square as s m a ll in  r a t i o  to  th e  le f t - h a n d  

square as 0 .6 4  to  1 .00  equa l to  the  le f t -h a n d  square I T h is  

th e y  n eve r d id  under th e  c o n t r o l  c o n d it io n .  I t  i s  e v id e n t 

th a t  the  judgm ents o f  e q u a l do n o t p re s e n t as u n e q u ivo ca l e v id 

ence f o r  f i g u r e l  a f t e r - e f f e c t s  as the judgm ents o f  la r g e r  and



s m a lle r ;  t h i s  fe e t  may he su g g e s tive  f o r  th e  d e s ig n  o f  fu tu r e  

e x p e rim e n ts .
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CHAPTER IV

Discussion

The f i r s t  p o in t  to  he D rough t o u t in  d is c u s s io n  may seem 

somewhat i r r e le v a n t .  The p rob lem  o f  m ethodo logy i s ,  however, 

o f  c o n s id e ra b le  in c id e n ta l  im po rtance  in  th e  p re se n t c o n s id e ra t

io n s .  The p re s e n t e xp e rim e n t had as i t s  a im , a t  le a s t  in  p a r t ,  

a re fin e m e n t o f  the  te c h n iq u e s  o f  o b ta in in g  and m easuring  i n 

duced f i g u r a l  a f t e r - e f f e c t s .  P re v io u s  in v e s t ig a t io n s ,  w h ile  

b e a rin g  f r u i t f u l  r e s u l ts *  have im p lie d  and demanded a more 

o b je c t iv e  measure i n  d e te rm in in g  th e  in c id e n c e  o f  th e  e f f e c t .

T h is  in v e s t ig a t io n  a ttem p ted  to  re s o lv e  t h i s  p rob lem  by means 

o f  p la c in g  th e  s u b je c t in  th e  most o b je c t iv e  s i t u a t io n  p o s s ib le .

In  th e  H a m ilto n  and F reeburne  expe rim en t p re v io u s ly  c i te d ,  th e  

s u b je c ts  were c a l le d  upon to  make s u b je c t iv e  judgm ents o f the  

c h a ra c te r  o f  th e  e f f e c t s  in d u ce d . These judgm ents were mad© 

upon p re s e n ta tio n , o f  a t e s t - f ig u r e  th a t  appeared f o r  about 

f i f t e e n  seconds, d u r in g  w h ich  t im e  the  e f f e c t  was u n de rgo ing  

change due to  th e  f a c t  t h a t  a decay o f  th e  induced  e f f e c t  p ro 

ceeds r a p id ly  subsequent to  th e  p re s e n ta t io n  o f  the  t e s t - f ig u r e .  

T h e re fo re  i t  would be d i f f i c u l t  to  measure an e f f e c t  w h ile  i t  i s  in  

th e  p rocess o f  u n d e rg o in g  change, and v iie r  e the  s u b je c t was c a l le d  

upon to  d e s c r ib e  a phenomenon t h a t  m igh t have been somewhat vague 

to  h im . S im i la r  s u b je c t iv i t y  was a p a r t  o f  th e  e xp e rim e n ta l de

s ig n  in  th e  M arks s tu d y , where a s im i la r  s i t u a t io n  was en cou n t

e re d . The s u b je c t ,  a f t e r  v ie w in g  th e  in s p e e t io n - f ig u r e ,  was
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shorn th e  t e s t - f ig u r e  f o r  a p e r io d  o f  abou t 10 seconds, d u r in g  

w h ich  tim e  i f  was s im i la r l y  u n d e rg o in g  change as m entioned  

above j th e  s u b je c t was th e n  c a l le d  upon to  make s u b je c t iv e  re 

p o r ts  in  re g a rd  to  the  phenomenon o b se rve d . O the r s tu d ie s  

have had d i f f i c u l t i e s  o f  th e  same n a tu re  compounded by the  

n e c e s s ity  o f  th e  s u b je c t ’ s m aking a d ju s tm e n ts  to  th e  t e s t -  

f ig u r e ,  es in  th e  Hammer s tu d y , where the  s u b je c t was c a l le d  

upon to  a l ig n  p a r ts  o f  th e  t e s t  f ig u r e  in  o rd e r  t o  g a in  a 

measure o f  th e  e f f e c t .  In  th e  e xpe rim en t conducted by Bunch 

and Moyer 11 ) ,  the  M u lle r -L y e r  f ig u r e  was a d ju s te d  b y  the  sub

je c t  in  q u a n t i fy in g  th e  amount o f  f i g u r a l  a f t e r - e f f e c t ;  the  

W a lth a l l  e xp e rim e n t {8 } in v o lv e d  th e  movement o f  a p o in te r  in  

in d ic a t in g  th e  p resence  o f  the  e f f e c t .

The p re s e n t e xp e rim e n t was des igned  to  e l im in a te  th e  ,two 

c la s s i f i c a t io n s  o f  p rocedure  d e t r im e n ta l t o  th e  o b je c t iv e  

q u a n t i f ic a t io n  o f  f i g u r a l  a f t e r - e f f e c t s .  These m y  be s ta te d  

as (1 )  s u b je c t iv i t y  o f  r e p o r ts  in  a s i t u a t io n  where th e  e f f e c t  

b e in g  measured is  r a p id ly  u n d e rg o in g  change, and (8 )  m a n ip u l

a t io n  o f  th e  ap p a ra tu s  o r  o f  th e  t e s t - f ig u r e ,  where th e  a f t e r 

e f f e c t  i s  v e ry  l i k e l y  to  be compounded as th e  s u b je c t m a n u a lly  

a tte m p ts  to  a d ju s t  to  a s i t u a t io n  th a t  has undergone r a d ic a l  

change b e fo re  and d u r in g  th e  tim e  th a t  he id e n t i f i e s  i t .

To b e g in  w ith ,  s u b je c ts  in  th e  p re s e n t expe rim en t were 

p re se n te d  t e s t - s i t u a t io n s  w he re in  th e y  were n o t g iv e n  th e  op

p o r tu n i t y  t o  make s u b je c t iv e  e s t im a te s  o f  th e  degree o f th e  

e f f e c t .  These judgm ents, in s te a d , were based upon momentary
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im p re s s io n s  o f  o b je c t iv e  f ig u r e s  which, were p re s e n te d . Sec

o n d ly ,  th e  s u b je c t  was n o t c a l le d  upon to  make any k in d  o f  

ad ju s tm e n t o r  a lig n m e n t to  any p a r t  o f  th e  t e s t  s i t u a t io n .

Thus a measure o f  induced e f f e c t s  was o b ta in e d  w h ich  may be 

re ga rded  as r e a l  a t  • the  t im e  th a t  the  measurement was ta ke n , •

In  o th e r  w o rds» i f  the  induced  e f f e c t ,  which was i n  th e  d i r e c t 

io n  o f  re d u c in g  th e  apparen t s iz e  o f  th e  le f t - h a n d  square o f  

th e  t e s t - f ig u r e ,  was s u f f i c ie n t  th e  two squares w ou ld  a p p e a r■ 

e q u a l ( th e  r ig h t-h a n d  square n o t  b e ing  in  th e  v is u a l a rea  so 

a f fe c te d ) ,  p ro v id in g  f u r t h e r ,  t h a t  th e  r ig h t-h a n d  square was ~ 

o b je c t iv e ly  s m a lle r  a lre a d y  th a n  the  le f t -h a n d  sq u a re . Sim

i l a r l y ,  i f  th e  e f f e c t  was le s s  th a n  t h i s  o p t im a l am ount, th e  

le f t - h a n d  square would appear la r g e r  th a n  the  r ig h t - h a n d ;  and, 

i f  m ore, s m a lle r .  S ince  th e  p re s e n ta t io n  o f  th e  t e s t - f ig u r e s  

was f o r  art o p t im a l ly  b r i e f  p e r io d  o f t im e , th e  t r a n s i t o r in e s s  

o f  th e  e f f e c t  c o u ld  n o t be e v id e n t to  th e  s u b je c ts ;  indeed , 

th e y  co u ld  n o t know th e  o b je c t iv e  com parison between, the 

squares o f  th e  t e s t - f ig u r e s — o n ly  th e  a p p a re n t ( e f fe c te d )  

r e la t io n s h ip s  Hence, when a la r g e r  le f t - h a n d  square  would be 

judged equa l in  s iz e  to  a s m a lle r  r ig h t-h a n d  s q u a re , th e  ob

je c t iv e  d if fe re n c e  in  th e  two s iz e s  co u ld  be in te r p r e te d  as 

th e  amount o f  re d u c t io n  i n  appa ren t s iz e  due to  th e  induced  

e f f e c t  from  th e  in s p e c t lo n - f ig u r e ; t h is  fe a tu re  p ro v id e s  th e  

b a s is  f o r  th e  r e la t i v e l y  more q u a n t i ta t iv e  aspect o f  the  

p re s e n t m ethodo logy as compared w ith  p re v io u s  m ethods employed.
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In  c o n c lu s io n  o f  a c o n s id e ra t io n  o f m e thodo logy» i t  ©ay 

he s ta te d  th a t  the  method used in  th e  p re s e n t experim en t w i l l  

he u s e fu l as an im provem ent o f  th e  e x is t in g  methods o f  t e s t in g  

o th e r  v a r ia b le s  co n s id e re d  i n  the  in v e s t ig a t io n  o f  f i g u r a l  

a f t e r - e f f e c t  phenomena; F u r th e r ',  w i th  a d d i t io n a l  re fin e m e n ts  

o f  d e s ig n  w h ich  r e a d i ly  suggest th e m se lves ; more s u b t le  q u a n t

i t a t i v e  r e la t io n s h ip s  between a v a r ie t y  o f  v a r ia b le s  may be 

uncovered ; M o th ing  in  th e  p re s e n t e xp e rim e n t suggests  any 

l im i t a t io n s  o f  th e  method in  general- w h ich  need be n o te d .

I t  m ig h t be suggested* however* th a t  th e  range o f f ig u r e  r a t io s  

be condensed somewhat w ith o u t re d u c t io n  o f  th e  number o f  t e s t -  

f ig u r e s  em ployed— p o s s ib ly  even en in c re a s e ; t h is  shou ld  r e s u l t  

in  a f i n e r  s e t o f  d iv is io n s  on the sca le  m easuring  th e  amount 

o f  th e  a f t e r - e f f e c t .  I t  must be a d m itte d  th a t  the  sc a le  dev

e loped  in  the  p re s e n t s e t o f  o p e ra t io n s  i s  to o  coarse to  y ie ld  

much m eaning; F u r th e r ,  i t  i s  q u ite  o b v io u s  th a t  sound e x p e r

im e n ta l p ro ce d u re  would d ic ta te  many more s o ts  o f  judgm ents 

f o r  th e  v a r io u s  c o n d it io n s  em ployed; In  de fense  o f • t h i s  l a t t e r  

p o in t  i t  can o n ly  be sa id  th a t  th e  d e s ig n  o f  t h is  e xp e rim e n t 

in c lu d e d  as many judgm ents as p r a c t ic a l  c o n s id e ra t io n s  a llo w e d ; 

in  any e v e n t, th e  r e s u l ts  e re  re a s o n a b ly  c le a r - c u t  and e x a c t 

s t a t i s t i c a l  p roce du re s  e x is t  f o r  s m a ll sam ples, as were used in  

t h i s  e xp e rim e n t.

I t  may be seen fro m  th e  da ta  w h ich  have been p rese n te d  

th a t  under th e  c o n d it io n s  o f t h is  expe rim en t m easurable amounts 

o f  f i g u r a l  a f t e r - e f f e c t  were p roduced . B r ig h tn e s s  o f  image 

was fo un d  to  have no d i f f e r e n t i a l  s ig n i f ic a n c e  In  the  amount
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o f  a f t e r - e f f e c t .  T i l ls  i s  und e r c o n d it io n s  where th e  a b s o lu te  

v a lu e  o f  b r ig h tn e s s  was e q u a l f o r  th e  in s p e c t io n -  and t e s t -  

f ig u r e s  a t  b o th  th e  h ig h  end lo w  s e t t in g s .  There a re  a t le a s t  

two p o s s ib le  reasons f o r  th e  absence o f  d i f f e r e n t i a l  a f t e r 

e f f e c t  as a fu n c t io n  o f  b r ig h tn e s s .

The f i r s t  p o s s ib i l i t y  concerns s fe a tu re  o f  th e  appara

tu s  and m ethod. In  t h is  e xp e rim e n t, th e  two v a lu e s  o f  s t im u lu s  

b r ig h tn e s s  used a re  re p o r te d  os 75 fo o t-c a n d le s  and 10 f o o t -  

ca n d les  measured a t  th e  sc re e n . T e c h n ic a l sh o rtco m ing s  p re 

ven ted  th e  more p e r t in e n t  measures o f  appa ren t b r ig h tn e s s  a t 

th e  eye o f  the  s u b je c t . C onsequen tly , s in c e  I t  i s  o b v io u s  

th a t  th e  l i g h t  measured a t  th e  screen  would be reduced in  b e in g  

t ra n s m it te d  th ro u g h  th e  sc re e n , and f u r t h e r  reduced as i t  passes 

th e  a d d i t io n a l  d is ta n c e  to  th e  s u b je c t ,  the  b r ig h tn e s s  d i f f e r 

e n t ia l  must be som eth ing  le s s  th e n  75 m inus 10, o r  65 f o o t -  

ca n d le s . Hence, i t  may be th a t  w i t h in  the  range o f  b r ig h t 

nesses em ployed, b r ig h tn e s s  is  n o t an e f f e c t iv e  v a r ia b le ;  end, 

as a f u r t h e r  im p l ic a t io n ,  e x te n d in g  the  range o f  the  b r ig h t 

ness to  d if fe re n c e s  a c tu a l ly  re a c h in g  o r  exceed ing  65 f o o t -  

csn d le s  m ig h t show th e  v a r ia b le  to  be e f f e c t iv e  beyond such 

ra n g e . However, i t  was observed d u r in g  the  course o f  th e  ex

p e rim e n t t h a t  th e  images viewed fro m  th e  screen  s id e  and fro m  

th e  s u b je c t ’ s vantage p o in t  d id  n o t  d i f f e r  d is c r im in a b ly  in  

t h e i r  appearance o f b r ig h tn e s s .  C onsequen tly , th e  lo s s  o f  

l i g h t  in  tra n s m is s io n  i s  p ro b a b ly  s l i g h t  a lth o u g h  n o t measured 

in  th e  p re s e n t s tu d y .
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flgsss® lessees .« pcreetrcS Ciĉloeocsst is © oabae&ch&:r̂imaft 

tertrflcttrcu fills i» flas to t&s roaitet&ve* tfe»a£r 

*Qai©fcos»© to® fitosoo Is  ttie* eortleoi pcttora tfcst km bm& 

es%ti¥llstef5* 2% -my tkm  Sollm  freo t&ia t*r!of rzSvs&m® to 

i3m- bfeiu-fisS-t tbooF$r t&ot sac& a torl&Tft&oa# s&l̂ tlort£hl? 

a ig fe t to© fo tm t* .

rvooeottqs tmm tfe&o tlmogotieci noslti&n to o <wa»iA-> 

oyotis® of ttoa ̂ soecnt stogy* it ixstaJJ. too ̂ oaoltole l® ?mGte% 

s-esl facto iM& aa «lf*<sFOB3© of cf£ftl?ta*t proportiaa sfewmii 

too ftowA m  & '£m@&%on oi & bwlg$i%nzm x&m t&o feplgtefee© of 

fete tosot g»€  la $ 9 c c t is &  fjU ragoe-pyQ ttoe eaap* f l i t s  ’ r c t i e t i e a  

fottova froa totoe egg&tloarl t Use torsi® nrecessec*
© b o t o v e ?  totooy s a y  to e *  sm sfc o o e u r  i s  f ts g y o ©  i n  c o t ^  r r o g o y t lo g s t  

t o  t to #  o t r s f i f t f e ®  o f  tto®  S s l l i r t ' t e f  a f c ls a S I .  J T e o r iy  p i t  ffeo 

foot® of twnre cation In  n&sm troE&& m& t!» ceatr̂ l norssms 

gTStoi 80$&&rt fctoia «OBtoatio»̂cl«tooa# tfe® TOlstîs is oot
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and b u i ld s  up a b r a in  p roce ss  to  a s tre n g th  B, th e n , th e  a f t e r 

e f f e c t  o f  th e  two v iew ed c o n s e c u t iv e ly  i s  th e  r e s u l t  o f  in t e r 

a c t io n  o f  th e  r e s id u a l ,  d y in g  o u t p ro c e s s  fro m  s t re n g th  A com

p e t in g  and m o d ify in g  the  new p ro c e s s  b u i ld in g  up to  s t re n g th

*  S u p p o rt f o r  th e  assum ption  o f  b u i ld in g  up p rocesses  i s  found  
in  Hammer*s s tu d y  (4 )  in  w h ich  i t  was dem onstra ted  t h a t  the 
amount o f  a f t e r - e f f e c t  i s  a d i r e c t  fu n c t io n  o f  th e  d u ra t io n  o f 
th e  in s p e c t io n - f ig u r e .

C o n se qu e n tly , i f  th e  p h y s ic a l b r ig h tn e s s  va lu e s  o f  the  two f i g 

u re s  a re  th e  same, th e  amount o f  a f t e r - e f f e c t  ough t to  be 

r e l a t i v e l y  co n s ta n t re g a rd le s s  o f  th e  a b s o lu te  b r ig h tn e s s  v a lu e s  

em ployed. Tha t i s  to  say, th e  amount o f  f i g u r a l  a f t e r - e f f e c t

• i s  a d if fe re n c e  r e la t io n  r a th e r  th a n  an a b s o lu te  r e la t i o n  and 

w h ile  a b r ig h te r  in s p e c t io n - f ig u r e  m ig h t b u i ld  up more p o t e n t ia l  

e f f e c t ,  th e  e q u a lly  b r ig h t  t e s t - f ig u r e  would tend  to  overcome 

th e  re s id u a l e f f e c t  more v ig o ro u s ly  and r e a d i ly *

The method used i n  t h i s  e xpe rim en t co u ld  be u t i l i z e d  to  

re s o lv e  th e se  p o s s ib i l i t i e s .  T h is  l in e  o f  re a s o n in g  c a r r ie s  

w ith  i t  v e ry  d e f in i t e  im p l ic a t io n s  w h ich  can be s u b je c te d  to  

e x p e rim e n ta l s tu d y . I f  t h is  l in e  o f  re a s o n in g  i s  c o r r e c t ,  th e n  

h o ld in g  th e  b r ig h tn e s s  o f  th e  in s p e o t io n - f ig u r e  c o n s ta n t and 

v a ry in g  th e  b r ig h tn e s s  o f  th e  t e s t - f ig u r e  shou ld  be p ro d u c t iv e  

o f  d i f f e r e n t i a l  amounts o f  a f t e r - e f f e c t  i n  a p r e d ic ta b le  m anner; 

th e  same c o n c lu s io n  a p p lie s  to  v a ry in g  the  b r ig h tn e s s  o f  the  

in s p e c t io n - f ig u r e  and h o ld in g  the  b r ig h tn e s s  o f  th e  t e s t - f i g 

u re  c o n s ta n t,  b u t in  th e  o p p o s ite  m anner.
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Thus ah expe rim en t i s  suggested  in  w h ich  f i g u r a l  a f t e r 

e f f e c t  would he a d e q u a te ly  measured i n  r e la t io n  to  the: b r ig h tn e s s  

o f  th e  s t im u lu s - f ig u r e s .  Three c o n d it io n s  o f  b r ig h tn e s s  w ould  

he te s te d  by means o f  em p loy ing  th re e  e x p e r im e n ta l gro'ups as 

fo l lo w s ;

Group I ;  In  Group I»  s u b je c ts  w ou ld  he shown th e  in s p e c 

t io n - f ig u r e  a t  an a r b i t r a r y  in te rm e d ia te  b r ig h tn e s s  o f  (sa y )

50 fo o t -c s n d le s .  The t e s t - f ig u r e s  w ould th e n  he shown a t  a 

d is c r im in a h ly  h ig h e r  a b s o lu te  v a lu e  o f  {s a y } 90 fo o t -c a n d le s .

Group I I ;  B o th  th e  in s p e c t io n -  and t e s t - f ig u r e s  would 

be shown a t  the  in te rm e d ia te  b r ig h tn e s s  va lue  o f  th e  in s p e c t io n -  

f ig u r e  o f  Group I ,

Group I I I ;  The in s p e c t io n - f ig u r e  w ould be shown a t  th e  

same in te rm e d ia te  b r ig h tn e s s  v a lu e  as i n  Group I I ,  and the  t e s t -  

f ig u r e s  p rese n te d  a t  th e  d is c r im in a h ly  lo w e r b r ig h tn e s s  va lu e  

o f  (sa y ) 10 fo o t -c a n d le s .

The r e s u l t s  o b ta in e d  shou ld  r e f l e c t  th e  g re a te s t  degree 

o f  f i g u r a l  a f t e r - e f f e c t  f o r  Group I I I ,  th e  le a s t  f o r  Group I ,  

and an in te rm e d ia te  amount f o r  Group I I *



CHAPTER V

SUMMARY M O  CONCLUSIONS

C l) A v is u a l phenomenon te rm ed f i g u r a l  a f t e r - e f f e c t  

i s  d e s c r ib e d , The p o s s ib i l i t y  t h a t  v a r ia t io n  in  the  p h y s ic a l 

b r ig h tn e s s  o f  the  s t im u l i  used to  p roduce  t h is  e f f e c t  i s  shown 

t o  be p e r t in e n t  *

(2) An e xp e rim e n t e m p loy ing  40 s u b je c ts  i s  d e s c r ib e d ;

In  t h i s  e xpe rim en t s u b je c ts  o f  two g roups o f  tw e n ty  s u b je c ts  

each re p o r te d  the  changed appearance o f  a s t im u lu s  f ig u r e  due 

to  f i g u r a l  a f t e r - e f f e c t s ,  th e  d if fe re n c e s  between groups b e in g  

p r in c ip a l l y  a d if fe re n c e  in  b r ig h tn e s s  o f  th e  s t im u l i  used.

(3 ) I t  was de te rm ined  under th e  c o n d it io n s  o f  th e  p re s e n t 

expe rim en t t h a t  b r ig h tn e s s  o f  s t i r a u lu s - f ig u r e  is  n o t an e f 

f e c t iv e  v a r ia b le  in  a l t e r in g  th e  in c id e n c e  o f  th e ' e f f e c t .  

However, i t  i s  p o s s ib le  th a t  some degree o f  d if fe re n c e  m ig h t

be fo un d  i f  a g re a te r  range o f  s t im u lu s - in te n s i t ie s  and a 

la r g e r  number o f  s u b je c ts  had been a t ta in a b le .  The o n ly  

t re n d  shown by  th e  d a ta  was t h a t  o f  no s ig n i f ic a n t  d if fe re n c e s  

due to  b r ig h tn e s s  un de r th e  c o n d it io n s  o f  th e  e x p e rim e n t.

(4 )  R e finem en ts  in  th e  e x is t in g  methods o f  g a th e r in g  

th e se  d a ta  and in  m easuring  t h e i r  r e s u l ts  a re  in d ic a te d .

(5 ) S ig n i f ic a n t  d if fe re n c e s  in  th e  amount o f  induced  

f i g u r a l  a f t e r - e f f e c t s  shou ld  be found  upon a l t e r a t io n  o f  th e  

manner o f  p re s e n ta t io n  o f  th e  b r ig h tn e s s  v a r ia b le  so th a t  th e  

in s p e c t io n -  and t e s t - f ig u r e s  are  g iv e n  a t  r e la t i v e  r a th e r
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th e n  e q u a l in t e n s i t ie s .

An exp e rim e n t I s  suggested in  w h ich  d i f f e r e n t i a l  

measures o f  th e  e f f e c t  o f  d i f f e r e n t  b r ig h tn e s s  r e la t io n 

s h ip s  sh o u ld  be o b ta in e d .
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