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ABSTRACT

There are  seve ra l  p o s s i b i l i t i e s  as t o  what an animal may learn  
in th e  t y p i c a l  avo idance s i t u a t i o n :  i t  may le a rn  a n o n - d i s c r i m i n a t o r y  
runn ing  response;  i t  may lea rn  t o  run away from a f e a r  s t im u lu s ;  o r  i t  
may le a rn  t o  run toward  a s a f e t y  s t im u lu s .  The p re s e n t  s tudy  was 
des igned t o  sepa ra te  and compare these  p o s s i b i l i t i e s .

F i f t y - t h r e e  w h i t e  r a t s  were g iven  avo idance t r a i n i n g  in d i s t i n c 
t i v e  g r i d  and sa fe  boxes t o  a c r i t e r i o n  o f  10 c o n s e c u t i v e  s u c c e s s fu l  
avo idances .  Immedia te ly  upon reach ing  c r i t e r i o n ,  S_s were ass igned t o  
one o f  9 t e s t  c o n d i t i o n s .  These c o n s i s te d  o f  s t a r t i n g  t h e  Ss in e i t h e r  
a g r i d  (G) ,  n e u t r a l  (N ) ,  o r  sa fe  (S) box, and a l l o w in g  them t o  run t o  
e i t h e r  a g r i d ,  n e u t r a l ,  o r  s a fe  box. The t e s t  p rocedure  was I d e n t i c a l  
t o  t h e  t r a i n i n g  p roced u re ,  excep t  t h a t  no shock was a d m in is t e r e d .  Ten 
t e s t  t r i a l s  were g iv e n  im m ed ia te ly  f o l l o w i n g  t r a i n i n g ,  and an a d d i t i o n a  
ten '  t r i a l s  were g iv e n  24 hours l a t e r .

Two p r e d i c t i o n s  were made. In l i n e  w i t h  seve ra l  c u r r e n t  f e a r -  
c o n d i t i o n i n g  hypotheses ( M i l l e r ,  1948; Mowrer,  I960) and w i t h  "hope"  
and " re I a x a t io n - a p p ro a c h "  hypo theses (Mowrer,  I960; Denny and Adelman, 
1955) i t  was p r e d i c t e d  t h a t  approach and avo idance cues would both  
c o n t r i b u t e  t o  t h e  a n im a ls '  t e s t  b e h a v io r ,  as ev idenced by s h o r t  l a t 
enc ies  in Groups GN and NS. Response elements  were expected t o  con
t r i b u t e  m in i m a l l y  in th e  p re s e n t  s i t u a t i o n .  In a d d i t i o n ,  i t  was 
h ypo the s ized  t h a t  c l a s s i c a l  c o n d i t i o n i n g  is  fundamental  t o  avo idance 
b e h a v io r  ( M i l l e r ,  1948; Mowrer,  I 960 ) ,  w i t h  t h e  r e s u l t  t h a t  s u b je c t s  
in Groups SG and SN would be ab le  t o  t r a n s l a t e  a c t i v e  avo idance i n t o  
pass i ve avo i dance.

The p re s e n t  r e s u l t s  p ro v id e  ev idence  f o r  an a c t i v e - p a s s i v e  t r a n s 
l a t i o n  when e x t e r n a l  s t im u lu s  cues are  r a d i c a l l y  reve rsed .  In a d d i t i o n  
s im p le  runn ing  te n d e n c ie s  were i n d i c a t e d ;  a p p a r e n t l y  a d i r e c t i o n a l  cue 
is  necessary  t o  e l i c i t  t h i s  b e h a v io r .  W h i le  t h e r e  was s u p p o r t  f o r  th e  
v iew t h a t  f e a r - p r o d u c in g  avo idance cues are  s u f f i c i e n t  f o r  avo idance 
b e h a v io r ,  t h e r e  was no c l e a r  ev idence  f o r  approach e lements  in t h i s  
s i t u a t i o n .  I t  was suggested t h a t  a longer  s a fe  box con f in em en t  p e r io d  
may be necessary  t o  demonst ra te  approach b e h a v io r ,  and t h a t  f u r t h e r  
i n v e s t i g a t i o n s  shou ld  c o n t r o l  f o r  d i r e c t i o n a l  respond ing .
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INTRODUCTION

Woodworth and Sch losberg  (1954) have suggested t h a t  t h e r e  is  

c o n s id e r a b le  a m b ig u i t y  c o nc e rn ing  what a s u b j e c t  le a rn s  in t h e  t y p i c a i  

" a v o id a n c e "  s i t u a t i o n .  More r e c e n t l y ,  Lambert  and G o r f e i n  (1958) have 

c h a r a c t e r i z e d  th e  prob lem in t h e  f o l l o w i n g  manner.  Cons ide r  a s h u t t l e -  

box s i t u a t i o n ,  where an animal is  c o n d i t i o n e d  t o  c ro s s  a h u r d le  f rom 

a w h i t e  shock box t o  a b la c k  non-shock box. The two most o bv ious  p o s s i -  

b i l i t i e s  as t o  what is  learned in t h i s  k ind o f  s i t u a t i o n  a r e :  A, t h a t

t h e  animal may le a rn  a n o n - d I s c r im in a t o r y  c r o s s in g  th e  h u rd le  response;  

and B, t h a t  i t  may le a rn  a s t im u lu s  d i s c r i m i n a t i o n .  Under p o s s i b i l i t y  

B, t h e  animal may e i t h e r :  Bl , lea rn  t o  run away from a p a r t i c u l a r

( w h i t e )  s t im u lu s  o r  B2, lea rn  t o  run toward a p a r t i c u l a r  ( b la c k )  s t i 

mulus .  P o s s i b i l i t i e s  A and Bl may be cons ide red  avo idance  a c t s ,  but  

p o s s i b i l i t y  B2 Is  an approach a c t .  There have been few d i r e c t  a t t e m p ts  

t o  se p a ra te  th e s e  p o s s i b i l i t i e s  e x p e r i m e n t a l l y ,  and few t h e o r e t i c a l  ex

p l a n a t i o n s  o f  avo idance  which re c o g n iz e  a l l  t h r e e .

Response vs .  d i s c r i m i n a t i o n . The f a m i l i a r  " p la c e  vs .  response"  

c o n t r o v e r s y  was an a t t e m p t  t o  deal w i th  p o s s i b i l i t i e s  A and B in gen

e ra l  t e rm s ;  most o f  t h e  e x p e r im e n ta t i o n  in v o lv e d  p o s i t i v e  r e i n f o r c e r s .

In one we I I - k n o w n ,s tudy  (Tolman, R i t c h i e ,  and KaI i s h , , I 946). hungry r a t s  

were p laced i n ,a n  e le v a te d  X-maze and r e q u i r e d  t o  lea rn  e i t h e r  a p a r t i c 

u l a r  response o r  a p a r t i c u l a r  l o c a t i o n  in o r d e r  to, o b t a i n  food reward .

2
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The per formance o f  t h e  l a t t e r  group was s u p e r i o r  -  r e s u l t s  a p p a r e n t l y  

embarrass ing  t o  " res pon s e "  t h e o r i s t s  ( e .g .  H u l l ,  1943).  L a te r  e x p e r i 

ments compar ing r a te s  o f  response vs .  p lace  l e a r n in g ,  o r  p r e s e n t i n g  sub

j e c t s  w i t h  a c h o ic e  o f  cues, have produced a v a r i e t y  o f  r e s u l t s  -  p lace  

cues d o m in a t in g ,  response cues d o m in a t in g ,  o r  no d i f f e r e n c e  between the  

two.

A more r e c e n t  a r t i c l e  by Rest Ie (1957) suggests  a compromise between 

" p l a c e "  t h e o r i s t s  and " res pon s e "  t h e o r i s t s .  R e s t le  argues c o n v i n c i n g l y  

t h a t  t h e r e  is  n o th in g  in th e  n a tu re  o f  a r a t  which r^akes i t  a " p l a c e "  

l e a r n e r  o r  a " r e s p o n s e "  l e a r n e r .  A r a t  in a l e a rn in g  s i t u a t i o n  w i l l  

use a l l  r e l e v a n t  cues.  The impor tance o f  any p a r t i c u l a r  c la s s  o f  cues 

depends upon th e  amount o f  r e l e v a n t  s t i m u l a t i o n  as w e l l  as th e  sensory  

c a p a c i t i e s  o f  t h e  a n im a l ;  th e  r a te  o f  l e a rn in g  depends d i r e c t l y  on the  

p r o p o r t i o n  o f  r e l e v a n t  usab le  cues in th e  t o t a l  s e t  a v a i l a b l e .  R e s t l e ’ s 

p o i n t ,  however,  i s  b e t t e r  made i f  we say t h a t  an animal w i l l  use any 

r a t h e r  than  a I I r e l e v a n t  cues.  Tha t  i s ,  both t h e  c o m p le x i t y  and d i s t i n c 

t i v e n e s s  o f  t h e  s t im u lu s  s i t u a t i o n  and th e  a n i m a l ' s  a t t e n t i o n  may d e t e r 

mine which and how many cues d i r e c t  l e a r n in g .  P h y s io l o g i c a l  da ta  ( c f .  

Morgan, 1965) has suppo r ted  t h i s  n o t io n  by d em on s t ra t ing  t h a t  s y s te m a t i c  

removal o f  sensory  and k i n e s t h e t i c  f eed -back  may d i f f e r e n t i a l l y  im p a i r ,  

bu t  o r d i n a r i l y  does no t  d e s t r o y ,  an a n i m a l ' s  l e a rn in g  a b i l i t y .

T h is  genera l  argument can be a p p l i e d  t o  t h e  avo idance  s i t u a t i o n .

For example,  in  a one-way s h u t t l e b o x ,  where s t im u lu s  and response cues 

are  bo th  r e l e v a n t ,  an im a ls  may r e l y  on e i t h e r  o r  bo th  k inds  o f  cues,  

t h e  e x t e r n a l  s t im u lu s  cues becoming more im p o r ta n t  as they  are  made 

more numerous. The two-way s h u t t l e b o x  r e q u i r e s ' p r i m a r i I y  a t t e n t i o n
i t

t o  response cues; l e a r n in g  may be less  e f f i c i e n t  in t h i s  s i t u a t i o n  be-



cause cues a re  few and c o n f l i c t i n g .  Several t h e o r i s t s  d e a l i n g  s p e c i f i 

c a l l y  w i t h  avo idance ,  however,  tend t o  emphasize e x t e r n a l  s t i m u l i  in 

avo idance ;  e .g .  Mowrer ( I9 6 0 )  h y po the s izes  t h a t  avo idance  i s  d i r e c t e d  

by f e a r  o f  p lace  cues;  Denny and Adelman (1955) h y p o th e s iz e  approach t o  

p la c e  cues.  Tolman ( c f .  Lambert  and G o r f e i n ,  1958) has suggested t h a t  

e i t h e r  p lace  o r  response l e a rn in g  may be o b ta in e d  in avo idan ce ,  depending 

upon t h e  expe r im e n ta l  c o n d i t i o n s .

Approach vs .  a v o id a n c e . The p r e v a i l i n g  v iew o f  avo idance  ( M i l l e r ,

1948; Mowrer,  I960; Solomon, 1964) has been t h a t  t h e  b e h a v io r  i s  med i

a ted  by c l a s s i c a l l y  c o n d i t i o n e d  f e a r  t o  cues in t h e  shock box; f e a r  

r e d u c t i o n  serves  as r e i n f o r c e m e n t . Hence avo idance  i s ,  f o r  these  t h e o r i s t s ,  

j u s t  what t h e  name im p l ie s  -  a " r u n n in g  away" response,  media ted by 

emot iona l  c o n d i t i o n i n g .  Numerous expe r im en ts  have been des igned t o  i l l u s 

t r a t e  c l a s s i c a l l y  c o n d i t i o n e d  f e a r  as a m o t i v a t o r  and f e a r  r e d u c t i o n  as 

r e in f o r c e m e n t  ( e .g .  Mowrer and Lamoreaux, 1946; M i l l e r ,  1948; Solomon 

and Wynne, 1954). I n v e s t i g a t o r s  have looked a t  avo idance  per fo rmance as 

de te rm ined  by such v a r i a b l e s  as number o f  a c q u i s i t i o n  and e x t i n c t i o n  

t r i a l s  ( K a l i s h ,  1954); CS-UCS i n t e r v a l  (Low and Low, 1962);  shock leve l  

(L e v in e ,  1966);  and d e la y  o f  secondary  reward (Kamin, 1957).  The assump

t i o n  u n d e r l y i n g  most o f  thes e  s t u d ie s  i s  t h a t  th e  v a r i a b l e s  a f f e c t  p e r 

formance th ro u g h  t h e i r  i n f l u e n c e  on t h e  f e a r  response t o  "d a n g e r "  cues .

There a r e ,  however,  conce p ts  w i t h i n  genera l  r e in f o r c e m e n t  t h e o r y  

which m ig h t  a l s o  imp ly  an approach e lement  t o  a v o idan c e .  One o f  these  

i s  secondary  r e i n f o r c e m e n t . The genera l  s ta te m en t  i s  t h a t ,  any p r e v i 

o u s l y  n e u t r a l  s t im u lu s  c o n s i s t e n t l y  a s s o c ia te d  w i t h  e i t h e r  o n s e t  o f  

p o s i t i v e  r e in f o r c e m e n t ,  o r  o f f s e t  o f  n e g a t i v e  r e in f o r c e m e n t ,  a c q u i r e s  

th e  p r o p e r t i e s  o f  a p r im a ry  r e i n f o r c e r  -  i . e . ,  a c q u i r e s  t h e  a b i l i t y  t o
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r e i n f o r c e  and t o  e l i c i t  be h a v io r  ( e .g .  H u l l ,  1943).  Though t h e  phenom

enon o f  secondary  r e in f o r c e m e n t  has been f a i r l y  w e l l - e s t a b l i s h e d  us ing  

p o s i t i v e  r e i n f o r c e r s ,  t h e  r e i n f o r c i n g  and cue f u n c t i o n s  o f  a secondary  

r e i n f o r c e r  have been d i f f i c u l t  t o  s e p a ra te  (myers,  1958). Beck (1956) 

rev iew s  f o u r t e e n  s t u d ie s  a t t e m p t i n g  t o  dem ons t ra te  t h e  secondary  r e i n 

f o r c i n g  powers o f  a s t im u lu s  a s s o c ia te d  w i th  shock t e r m i n a t i o n ;  among 

these  t h e  a u t h o r  conc ludes  o n l y  one o r  two s t u d ie s  were c l e a r l y  suppor 

t i v e .  However,  t h e  r e s t  ' f a i l e d  e i t h e r  because th e y  d id  no t  p r o v id e  

c o n d i t i o n s  necessary  f o r  d e m o n s t ra t i n g  secondary r e in fo r c e m e n t  ( e . g .  

t h e  secondary  r e i n f o r c e r  had not  been e s t a b l i s h e d  as a cue in t r a i n i n g ,  

a p rocedure  a p p a r e n t l y  necessary  f o r  good r e s u l t s )  o r  were confounded 

by o t h e r  v a r i a b l e s ( ( e . g . t h e  secondary  r e i n f o r c e r  was e l i c i t i n g  a I r eady -  

learned responses r a t h e r  than  reward ing  new one s ) .

The eI i c i t i n g  f u n c t i o n  o f  a p r im a ry  o r  secondary  r e i n f o r c e r  i s  o f '  

p a r t i c u l a r  i n t e r e s t  here .  E l i c i t a t i o n  may be d e f in e d  as th e  c a p a c i t y  o f  

a s t im u lu s  t o  evoke o r  o t h e r w i s e  e x e r t  d i s c r i m i n a t i v e  c o n t r o l  ove r  a 

response.  The r e i n f o r c i n g  p r o p e r t y  o f  a s t im u lu s  r e f e r s  t o  i t s  c a p a c i t y  

t o  be e f f e c t i v e  in f i x a t i n g  o r  p r o lo n g in g  respond ing  in some manner 

(Beck, 1956).  The e m p i r i c a l  d i f f e r e n c e  between t h e  two f u n c t i o n s  may 

be c h i e f l y  t e m p o ra l ,  one o p e r a t i n g  b e fo re  a response and th e  o t h e r  a f t e r  

i t .  Some t h e o r i s t s  have g i v e n  p r im a ry  impor tance t o  t h e  e l i c i t i n g  f u n c 

t i o n  o f  a r e i n f o r c e r ,  t h e r e b y  emphas iz ing  d r i v e - i n d u c t i o n  r a t h e r  than  

d r i v e - r e d u c t i o n . For example,  Spence (1958) uses degree o f  i n c e n t i v e  

as a m o t i v a t i o n a l  d e te r m in e r  o f  a n t i c i p a t o r y  responses toward a goal 

( th e  r g “ sg mechan ism),  and S h e f f i e l d  ( c f .  Seward, 1956) emphasizes th e  

e n e r g i z i n g  f u n c t i o n  o f  consumato ry  responses which become a n t i c i p a t o r y .  

Mowrer ( I9 6 0 )  has w i t h i n  h i s  t h e o r e t i c a l  f ramework concep ts  o f  "hope"
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and " r e l i e f " ,  emot iona l  responses c l a s s i c a l l y  c o n d i t i o n e d  t o  s t i m u l i  

a s s o c ia te d  w i t h  o n s e t  o f  p o s i t i v e  r e in fo r c e m e n t  o r  o f f s e t  o f  n e g a t i v e  • 

r e i n f o r c e m e n t . These m ed ia te  approach b e h a v io r ;  t h e y  a re  no t  d i r e c t l y  

a p p l i e d  t o  avo idance .  From such hypo theses ,  however,  one m ig h t  p r e d i c t  

t h a t  an animal e n te r s  a non-shock box as much o u t  o f  a n t i c i p a t o r y  "hope"  

o r  " r e l  i e f " ,  as i t  does o u t  o f  " f e a r " .

R e c e n t l y ,  Denny and h i s  c o -w o rk e rs  (Denny and Adelman, 1955) have 

fo rm u la te d  an " e l i c i t a t i o n "  t h e o r y  o f  l e a r n i n g .  T h e i r  argument  i s ,  l i k e  

Mowrer ’ s,  t h a t  a l l  l e a r n in g  is  f u n d a m e n ta l l y  c l a s s i c a l  c o n d i t i o n i n g ;  

however, o f f s e t  o f  a p r im a ry  r e i n f o r c e r  w i l l  e l i c i t  responses an tagon 

i s t i c  t o  t h o s e  e l i c i t e d  by onse t  o f  t h e  same r e i n f o r c e r .  Thus food 

reward leads t o  a p p r o a c h ; . nonreward leads t o  e x t i n c t i o n  o r  a v o i d a n t -  

t y p e  responses .  Shock p r e s e n t a t i o n  (and a s s o c ia te d  s t i m u l i )  e l i c i t s  

f e a r  and avo idan ce ;  shock o f f s e t  (and a s s o c ia te d  s t i m u l i )  e l i c i t s  r e l a x 

a t i o n  and app roach .  The a u th o r s  go o n . t o  p o s i t  r e l a x a t i o n  and approach 

as fundamenta l  t o  " a v o id a n c e "  b e h a v io r .  Bar low (1956) has argued a long  

s i m i l a r  l i n e s ,  p r e s e n t i n g  ev idence  from c l a s s i c a l  c o n d i t i o n i n g  e x p e r i 

ments t o  s u p p o r t  h i s  c o n c l u s i o n s .

There is  one f i n a l  a s p e c t  t o  both th e  r e s p o n s e - d i s c r i m i n a t i o n  and 

a p p ro ac h -av o id anc e  q u e s t i o n s .  Most o f  t h e  t h e o r i s t s  c i t e d  above have 

hypo the s ized  t h a t  c l a s s i c a l  c o n d i t i o n i n g  (o f  e i t h e r  " f e a r "  o r  " r e l a x 

a t i o n " )  i s  t h e  key t o  avo id a n c e .  Mowrer ( I 9 6 0 ) ,  f o r  example,  suggests  

t h a t  t h e  in s t r u m e n ta l  avo idance  response i t s e l f  i s  m ere ly  an a p p r o p r i a t e  

means o f  d e a l i n g  w i t h  t h e  cI  a s s i c a I  i y - c o n d i t i o n e d  f e a r .  I t  f o l l o w s  

t h a t  t h e  in s t r u m e n ta l  response shou ld  be m o d i f i a b l e ,  a c c o rd in g  t o  t h e  

re q u i re m e n ts  o f  t h e  s i t u a t i o n .  S p e c i f i c a l l y ,  an animal shou ld  be a b le  

t o  p a s s i v e l y  a v o id  a shock box as w e l l  as a c t i v e l y  av o id  i t ,  depending
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upon whether  he i s  p laced i n i t i a l l y  in t h e  shock box o r  non-shock box.

There appears t o  be no d i r e c t  t e s t  o f  t h i s  h y p o th e s is  in t h e  I i t e r a t u r e .

Exper imenta l  a n a lyses  o f  "a v o id a n c e "  b e h a v io r . There i s  i n d i r e c t  

ev idence  t h a t  something o t h e r  t h a n ,  o r  in a d d i t i o n  t o ,  pure  avo idance  

d i s c r i m i n a t i o n  m igh t  b e , o p e r a t i n g  In a s h u t t l e - b o x  o r  ju m p -o u t  box s i t u 

a t i o n .  I t  has been demonstra ted t h a t  per fo rmance o f  s u b je c t s  r e q u i r e d  t o  

jump toward  a "d a n g e r "  CS is  poo re r  than  t h a t  o f  s u b je c t s  r e q u i r e d  t o  

jump away from i t  (McAdam, 1964);  and t h a t  r e v e rs a I  l e a rn in g  o f  an avo idance  

response is  f a c i l i t a t e d  by e i t h e r  p r e - r e v e r s a l  f e a r  c o n d i t i o n i n g  t o  t h e  

new s t a r t  box o r  p r e - r e v e r s a l  f e a r  e x t i n c t i o n  t o  the.  new goal  box (Baum, 

1965).  Two s t u d ie s  ( B o l l e s  and Popp, 1964; Bower, S t a r r ,  and L a z a r o v i t z ,  

1965) have shown t h a t  t h e  g r e a t e r  th e  change in t h e  CS f o l l o w i n g  t h e  

avo idance  response,  t h e  b e t t e r  t h e  pe r fo rm ance .  The l a t t e r  s tudy  a l s o  

demonstra ted  t h a t  o n s e t  o f  a " s a f e t y "  CS a f t e r  t h e  response was as e f f e c 

t i v e  in f a c i l i t a t i n g  per fo rmance as o f f s e t  o f  a "dan ge r "  CS.

The s t r i k i n g  e f f e c t i v e n e s s  o f  t h e  " j u m p - o u t "  box f i r s t  u t i l i z e d  in th e  

avo idance  s i t u a t i o n  by Maatsoh (1958) may be due, l i k e w i s e ,  t o  t h e  d i s -  

c r i m i n a b i I  I t y  o f  shock and s a fe  r e g io n s .  Maatsch o b ta in e d  avo idance  r e 

sponses wh ich were h i g h l y  r e s i s t a n t  t o  e x t i n c t i o n  a f t e r  a s i n g l e  shock 

t r  ia I .

Four s t u d i e s  u t i l i z e d  a T-maze in  o r d e r  t o  de te rm ine  secondary  

reward p r o p e r t i e s  o f  s t i m u l i  a s s o c ia te d  w i t h  s h o c k - t e r m i n a t i o n . Smith 

and Buchanan (1954) t r a i n e d  one group o f  r a t s  t o  run a c ross  an e l e c t r i 

f i e d  g r i d  f o r  food in a b la c k  goal box and ac ross  a sponge runway f o r  

food in  a w h i t e  goal box; a second group had these  c o l o r s  re v e rs e d .

Thus t h e  f i r s t  g roup expe r ienced  both  s h o c k - t e r m in a t i o n  and hunger -  

r e d u c t i o n  in  a b la c k  box, w h i l e  t h e  second expe r ienced  o n l y  hunger -



r e d u c t i o n  in t h e  b la c k  box, r e c e i v i n g  no shock p r i o r  t o  e n t r a n c e .  La te r  

In a T-t iaze b l a c k - w h i t e  d i s c r  im i nat  ion t a s k  w i t h  b la c k  p o s i t i v e ,  an im a ls  

who had expe r ienced  r e d u c t i o n  o f  bo th  hunger and pa in  in t h e  b la c k  box 

made fewer  e r r o r s  (p resumably  because o f  approach t e n d e n c ie s  t o  " s a f e "  

c u e s ) .  In a l a t e r  s tudy  w i t h  t h e  same bas ic  des ign  (Buchanan, 1958), 

i t  was conc luded  t h a t  f e a r - m o t i v a t i o n  was as e f f i c i e n t  in  c o n t r i b u t i n g  

t o  approach te n d e n c ie s  in th e  T-maze as escape from shock, t h a t  changes 

in d r i v e  c o n d i t i o n s  o f  hunger and f e a r  between t r a i n i n g  and t e s t i n g  d id  

no t  a p p r e c i a b l y  a f f e c t  pe r fo rm ance ,  and t h a t  s h o c k - r e d u c t io n  and hunger -  

r e d u c t i o n  were a p p r o x im a te l y  equal in t h e i r  e f f e c t s  on t h e  approach 

response.  However,  i t  i s  d i f f i c u l t  t o  a s c e r t a i n  t h e  i n t e r a c t i o n  e f f e c t s  

o f  hunger and f e a r  in thes e  s t u d i e s .

In two T-maze i n v e s t i g a t i o n s  (Goodson and B ro w n s te in ,  1955; N e fzge r ,  

1957) t h e r e  were no such c o m p l i c a t i o n s  f rom hunger d r i v e s .  An im a ls  were 

f i r s t  t r a i n e d  t o  escape from shock by runn ing  t o  a nonshock escape chamber,
4

and then  were p laced  in  a T-maze f o r  p re fe re n c e  t e s t s .  Goodson and
s

B row ns te in  found t h a t  t h e  escape chamber was p r e f e r r e d  t o  e i t h e r  t h e : 

shock compar tment o r  a n e u t r a l  compar tment;  N e fzge r ,  on t h e  o t h e r  hand, 

found no s i g n i f i c a n t  p r e f e r e n c e s .  The c o n f l i c t i n g  r e s u l t s  may be due 

to '  a t t e n t i o n a l  f a c t o r s :  in  t h e  l a t t e r  s tudy  a n im a ls  t r a v e rs e d  a long ru n 

way and maze arms b e fo re  e n t e r i n g  t h e  goal  box; in  t h e  fo rm e r ,  an im a ls  

were p laced  im m ed ia te ly  between th e  two end boxes in a chamber des igned 

so t h a t  each h a l f  dupl i c a te d  t h e  cues in  th e  a d j o i n i n g  end box.
i  •  i  •  '  f

Severa l  s t u d i e s  have r e c e n t l y  been c a r r i e d  o u t  t o  t e s t  t h e  " r e l a x -  

a t i o n - a p p r o a c h "  h y p o th e s is  (Denny and Adelman, 1955).  Denny, Koons, 

and Mason (1959) found t h a t  s i m i l a r i t y  o f  shock and escape areas f a c i l i 

t a t e d  e x t i n c t i o n  o f  an avo idance  response,  as p r e d i c t e d  by t h e  t h e o r y ,
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but  made no d i f f e r e n c e  in a c q u i s i t i o n .  L a te r  Knapp (1965 ) ,  us ing  a 

s l i g h t l y  d i f f e r e n t  a p p a ra tu s ,  demonstra ted  t h a t  s i m i l a r  boxes r e t a r d  

l e a r n in g  r e l a t i v e  t o  d i s s i m i l a r  boxes, and t h a t  d i s s i m i l a r  boxes r e ta r d  

e x t i n c t i o n  r e l a t i v e  t o  s i m i l a r  boxes, both r e s u l t s  s u p p o r t i n g  t h e  t h e o r y .  

Denny and Weisman (1964) r e p o r t  two expe r im en ts  where in c r e a s in g  t h e  t im e  

spen t  in t h e  " s a f e "  r e g io n  o f  a ju m p -o u t  box led t o  f a s t e r  l e a rn in g  when 

t h e  boxes were d i s s i m i l a r  and f a s t e r  e x t i n c t i o n  when t h e y  were s i m i l a r .

In a t h i r d  e x p e r im e n t  r a t s  were p rov id ed  w i t h  a tw o - c h o i c e  s i t u a t i o n ,  

and learned t o  s e l e c t  t h e  s id e  a s s o c ia te d  w i t h  a longe r  nonshock c o n f i n e 

ment p e r io d  ( t h e r e  were c o n t r o l s  f o r  d i f f e r e n c e s  in I T I ) .  Z e r b o l i o  (1965) 

t r a i n e d  an im a ls  in a s h u t t l e b o x  s i t u a t i o n ,  c o n f i n i n g  them in t h e  " s a f e "  

box f o r  30 seconds ( " n o t  long enough t o  r e l a x " )  o r  f o r  150 seconds ( " l o n g  

enough t o  r e l a x " ) .  A t h i r d  g roup was c o n f in e d  f o r  30 seconds and then  

spen t  120 seconds on a n e u t r a l  open p l a t f o r m  ( c o n t r o l l i n g  f o r  ITI d i f f e r 

enc e s ) .  The a n im a ls  were then  re v e rs e d .  Prov ided  t h e r e  was no buzzer  

CS t o  mask c o l o r  cues ,  t h e  150 second group learned OL f a s t e r  and r e 

versed  s lo w e r  than  t h e  o t h e r  two g roups .  W h i le  thes e  d e m o n s t ra t i o n s  

p r o v id e  i n d i r e c t  s u p p o r t ,  none Is c l e a r l y  an independent  t e s t  o f  t h e  

" r e I a x a t i o n - a p p r o a c h "  hypo theses .  Of a l l  t h e  da ta  c i t e d  above,  o n l y  

one s tu d y  (Goodson and B ro w n s te in ,  1955) c l e a r l y  s e p a ra te s  approach 

from av o idance .

Lambert  and G o r f e i n  (1958) p rov id ed  a t r a n s f e r  s i t u a t i o n  in  o r d e r  

t o  d i s e n t a n g l e  response-1 e a rn in g  from d i s c r i m i n a t i o n - 1  e a r n i n g , and approach 

from a v o idan c e ,  in t h e  s h u t t l e b o x  s i t u a t i o n .  An im als  were f i r s t  c o n d i 

t i o n e d  t o  c r o s s  a h u r d le  f rom a g rey  shock box t o ,  f o r  example,  a w h i te  

non-shock  box. A f t e r  t r a i n i n g ,  t h e  an im a ls  were t e s t e d  in two t r a n s f e r  

s i t u a t i o n s :  f i r s t ,  a l l  a n im a ls  were run from g rey  t o  b la c k  boxes; and
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s ec on d ly ,  thos e  a n im a ls  who t r a n s f e r r e d  in t h e  f i r s t  s i t u a t i o n  were run 

f rom g rey  t o  g r e y .  The e x p e r im e n te rs  assumed t h a t  an im a ls  who have learned 

an approach a c t  ( t o  w h i t e  cues)  would show no t r a n s f e r ;  an im a ls  who have 

learned an avo idance  a c t  ( f rom  g rey  cues)  would t r a n s f e r  o n l y  in t h e  f i r s t  

t e s t  s i t u a t i o n ;  and t h a t  an im a ls  who have learned o n l y  a runn ing  response 

wou l̂ d t r a n s f e r  in  bo th  s i t u a t i o n s .  Of t h e  63 an im a ls  t e s t e d ,  28 showed 

no t r a n s f e r ,  13 showed t r a n s f e r  in t h e  f i r s t  s i t u a t i o n  o n l y ,  and 22 

showed com p le te  t r a n s f e r .  The presence o f  a buzzer  in t h e  t r a i n i n g  sess ion  

and, a p p a r e n t l y ,  in  t h e  t r a n s f e r  t e s t s ,  however,  may have confounded these  

r e s u l t s ;  t h a t  i s ,  t h e  e x p e r im e n te rs  may have been s im p ly  measur ing th e  

a n im a ls ;  respons iveness  t o  th e  buzze r .  F u r t h e r ,  i t  is  m is le a d in g  t o  

conc lude  t h a t  a n im a ls  who t r a n s f e r r e d  in both s i t u a t i o n s  were pure " r e 

sponse" l e a r n e r s  ( t h e y  may have learned bo th  an avo idance  d i s c r i m i n a t i o n  

and a resp o n s e ) ;  o r  t o  assume t h a t  a n im a ls  who d id  no t  t r a n s f e r  in t h e  

f i r s t  s i t u a t i o n  would l i k e w i s e  no t  t r a n s f e r  in  t h e  second s i t u a t i o n .

In summary, t h e r e  a r e  t h e o r e t i c a l  p o s i t i o n s  which p r e d i c t  some

t h i n g  o p e r a t i n g  in  avo idance  o t h e r  than  o r  in a d d i t i o n  t o  av o idance ,  

and data  wh ich a t  l e a s t  i n d i r e c t l y  s u p p o r ts  t h e  "app ro ach "  v ie w .  The 

p r e s e n t  s tudy  was designed t o  answer more s p e c i f i c a l l y  t h e  q u e s t i o n  

o f  what i s  learned in a t y p i c a l  avo idance  s i t u a t i o n .  An a t te m p t  was 

made t o  s e p a ra te  and compare p o s s i b l e  components t o  t h e  t o t a l  avo idance  

b e h a v io r  by r e q u i r i n g  groups o f  s u b je c t s  t o  depend upon p a r t i c u l a r  

s e t s  o f  . s t im u lu s  cues a f t e r  a l l  had re c e iv e d  avo idance  t r a i n i n g  in 

d i s t i n c t i v e  s t a r t  and goal  boxes. There were two u n d e r l y i n g  hypo theses .

I t  was hypo the s ized  t h a t  c l a s s i c a l  c o n d i t i o n i n g  shou ld  be o f  p r im a ry  

im por tance  in  an avo idance  s i t u a t i o n  where d i s t  i ne t  i ve e x te rn a  I, ques 

a re  p ro v id e d  d u r i n g  t r a i n i n g .  I f  t h i s  h y p o th e s is  i s  t r u e ,  s u b je c t s



shou ld  be a b le  t o  " t r a n s l a t e "  th e  in s t ru m e n ta l  response o f  a c t i v e  

avo idance  i n t o  p a s s iv e  avo idance  when t h e  s t im u lu s  s i t u a t i o n  r e q u i r e s  

i t .  A second h y p o th e s is  was t h a t  approach and avo idance  e lements  

shou ld  bo th  c o n t r i b u t e  t o  t h e  t o t a l  avo idance  b e h a v io r ,  and t h a t  

response e lements  shou ld  be m in im a l .  S p e c i f i c a l l y ,  i t  was p r e d i c t e d  

t h a t  s u b je c t s  in  t h e  approach and avo idance  groups would each p ro 

duce q u i c k  l a t e n c i e s  r e l a t i v e  t o  pass ive  groups when t e s t e d .  The 

response group was expected t o  produce l a t e n c i e s  s i g n i f i c a n t l y  s lower  

than  th o s e  o f  approach and avo idance  s u b j e c t s .



METHOD

S u b j e c t s . The Ss were 53 e x p e r i m e n t a l l y  n a iv e ,  male a l b i n o  r a t s  

o f  a p p r o x im a te l y  t h e  same age and w e ig h t .  Ss were ass igned  randomly 

t o  9 g roup s .  Food and w a te r  were a v a i l a b l e  ad l i b  in t h e  home cages 

t h ro u g h o u t  t h e  e x p e r im e n t .

A p p a r a tu s . The a pp a ra tu s  c o n s i s te d  o f  a s t a r t  box and goal 

box in bo th  t r a i n i n g  and t e s t i n g  s e s s io n s .  S ix  i n te r c h a n g e a b le  boxes 

o f  equal  s i z e  were c o n s t r u c t e d ;  d imens ions  were a p p ro x im a te ly  8 inches 

long by 8 inches wide by 6 inches h ig h .  Two o f  t h e s e  were p a in te d  

b la c k ,  two were p a in te d  w h i t e ,  and two l e f t  u n p a in te d .  The b la c k  

and w h i t e  boxes c o n ta in e d  g r i d  f l o o r s ;  t h e  unpa in ted  boxes had wood 

f l o o r s .  The b la c k  and w h i t e  boxes served as bo th  " s h o c k "  boxes and 

" s a f e "  boxes, sponge rubbe r  c o v e r in g  t h e  g r i d s  in t h e  l a t t e r  c o n d i t i o n .  

The unp a in ted  boxes served as n e u t ra l  chambers.

V e r t i c a l  s l i d i n g  doors  s e t  in a wooden frame sepa ra ted  s t a r t  and 

goal boxes. The f l o o r  o f  t h e  f rame measured a p p ro x im a te ly  2 inches 

and c o n s i s t e d  o f  3 uncharged g r i d  ba rs .  The doors  were p a in te d  t o  

match t h e  boxes th e y  sepa ra te d .  The e n t i r e  a pp a ra tu s  was covered 

w i t h  w i r e  mesh a t ta c h e d  t o  hinged wooden frames.

Ss were re ta i .ned in s tandard  w i re  mesh w a i t i n g  cages d u r i n g  

i n t e r t r i a l  i n t e r v a l s *

A Gra Lab m ic r o t i m e r  measur ing t e n t h s  o f  seconds was used t o

12



reco rd  ru n n in g  speeds. A fan  p rov id ed  masking n o is e .

Procedure :  t r a i n i n g . S u b je c ts  were tamed by d a i l y  han d l in g  f o r

one week b e fo re  e x p e r im e n ta t i o n  began. On t h e  l a s t  day o f  h a n d l i n g ,  

each _S was in t ro d u c e d  t o  i t s  r e s p e c t i v e  t r a i n  and t e s t  a p p a ra tu s ,  and 

a l low ed  a few m inu tes  f r e e  e x p l o r a t i o n .  No shock was a d m in i s t e r e d .

In o r d e r  t o  d e te rm ine  i n i t i a l  p r e f e re n c e s ,  an in fo rm a l  r e c o r d in g  was 

made o f  t h e  amount o f  t im e  s u b je c t s  spen t  in each box. There were 

i n i t i a l  p r e fe re n c e s  f o r  g r i d  boxes when thes e  were p a i re d  w i t h  sa fe  

boxes; no o t h e r  c o n s i s t e n t  p re fe re n c e s  were found .

A l l  S_s re c e iv e d  i d e n t i c a l  t r a i n i n g .  Each was p laced in a g r i d  

s t a r t  box,  w i t h  t h e  door  c l o s e d ,  f o r  15 seconds; a t  t h e  end o f  t h i s  

p e r i o d ,  t h e  door  was opened. On T r i a l  I ,  a c o n t in u o u s  shock o f  .6  ma 

was a d m in is t e r e d  in  t h e  s t a r t  box as t h e  door  was r a i s e d ;  on a l l  succeed” 

ing t r i a l s ,  t h e r e  was a 5-second i n t e r v a l  between d o o r - r a i s i n g  and shock 

o n s e t .  The animal c o u ld  avo id  t h e  shock c o m p le t e l y ,  t h e r e f o r e ,  by run 

n ing  from s t a r t  t o  goa l  w i t h i n  5 seconds. A f t e r  e n t e r i n g  t h e  s a fe  box 

£  was r e ta in e d  t h e r e  15 seconds b e fo re  being removed from th e  appa

r a t u s .  As a c o n t r o l  f o r  p o s s i b l e  c o l o r  p re fe rences- ,  h a l f  t h e  S_s 

ran f rom a b la c k  g r i d  box t o  a w h i t e  box w i t h  sponge rubbe r  f l o o r ;  

h a l f  ran f rom a w h i t e  g r i d  box t o  b la c k  box w i t h  sponge rubbe r  f l o o r .

The i n i t i a l  open ing  o f  t h e  d o o r ,  t h e r e f o r e ,  p rov id ed  a CS f o r  

t h e  Ss t o  make an avo idance  response.  I t  was recogn ized  t h a t  t h i s  

p rocedu re  m igh t  cause some a n im a ls  t o  respond m ere ly  t o  t h e  open ing  

o f  t h e  d oo r .  However,  t h e  use o f  t h e  door  p e r m i t t e d  E_to e q u a l i z e  

amount o f  t im e  spen t  in s t a r t  and goal boxes, f a c i l i t a t i n g  l a t e r  

compar isons  o f  approach and avo idance  l e a r n i n g .  I t  was expected t h a t



t h e  presence o f  d i s t i n c t i v e  w a l l  and f l o o r  s t i m u l i  would o v e r r i d e  th e  

door  CS; in any case,  seve ra l  groups were des igned t o  assess t h e  impor

ta n c e  o f  t h e  l a t t e r  cue.

Ss were run a l t e r n a t e l y  in groups o f  2 o r  3 t o  a t r a i n i n g  c r i t e r i o n  

o f  10 c o n s e c u t i v e  s u c c e s s fu l  a v o idan ces .  A p p ro x im a te ly  12 an im a ls  

d id  no t  reach c r i t e r i o n  a f t e r  35 t r a i n i n g  t r i a l s ;  thes e  were d i s c a rd e d .  

Th i s ■ p rocedu re  reduced one group o f  S_s t o  an ri o f  5 r a t h e r  than  6.

(Group SN. ) When one S_ comple ted  10 avo idances  ahead o f  o t h e r  Ss run 

a t  t h e  same t im e ,  he was r e ta in e d  in t h e  w a i t i n g  cage u n t i l  a l l  were 

ready f o r  t e s t i n g .  The i n t e r v a l  between t r a i n i n g  and t e s t i n g  was no t  

a l lo w e d  t o  exceed 30 m in u te s ,  and u s u a l l y  averaged 10 m inu tes .

Procedure :  t e s t i n g . Upon re ac h ing  c r i t e r i o n ,  S_s were p laced in

e i t h e r  a g r i d  (G),  n e u t r a l  (N) ,  o r  s a fe  (S) box, and a l lo w e d  t o  run 

t o  e i t h e r  a g r i d ,  n e u t r a l ,  o r  s a fe  box. These comb. inat ions produced 

9 t e s t  c o n d i t i o n s  p resen ted  t o  9 s e p a ra te  g roups  o f  an im a ls  (GG, GN,

GS, NG, NN, NS, SG, SN, SS). Two groups (SG,SN) were run in a d i r 

e c t i o n  o p p o s i t e  t o  t h a t  r e q u i r e d  d u r in g  t r a i n i n g ;  t h e  r e s t  were run 

in t h e  same d i r e c t i o n  ( f rom E _ 's  l e f t  t o  r i g h t ) .  H a l f  t h e  a n im a ls  in 

each group had been t r a i n e d  t o  run f rom b la c k  t o  w h i t e  cues ,  t h e  o t h e r  

h a l f  t r a i n e d  t o  run f rom w h i t e  t o  b la c k .

Ten t e s t  t r i a l s  were g i v e n  im m ed ia te ly  f o l l o w i n g  t r a i n i n g  and an 

a d d i t i o n a l  10 a d m in is t e r e d  24 hours  l a t e r .  The t e s t i n g  p rocedure  was 

i d e n t i c a l  t o  t h a t  employed d u r in g  t r a i n i n g ,  excep t  t h a t  no shock was 

a d m in i s t e r e d .  I f  an S_did no t  respond w i t h i n  60 segonds, i t  was r e 

moved f rom  t h e  a p p a ra tu s  and a 60-second la tency ,  was rec o rded .

Of t h e  many compar isons  p o s s i b l e  w i t h  t h i s  expe r im e n ta l  d e s ig n ,  

t h e  f o l l o w i n g  were c o n s id e re d  t o  be most im p o r ta n t  t o  t h e  fundamental
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hypo theses .  Groups o f  s u b je c t s  s t a r t e d  in g r i d  boxes, as compared 

w i t h  ^Ss s t a r t e d  in s a fe  boxes, were expected t o  r e f l e c t ,  r e s p e c t i v e l y ,  

a c t i v e  and p a s s iv e  avo idance  b e h a v io r .  The NS, GN, NN, and GS con

d i t i o n s  were des igned t o  p e r m i t  compar isons o f  app roach ,  avo idan ce ,  

and response e lem e n ts ,  r e s p e c t i v e l y ,  w i t h  t h e  t o t a l  avo idance  response.



RESULTS

General  c o m p a r is o n s . T e s t  t r i a l  l a t e n c i e s  were recorded f o r  each 

s u b j e c t  f rom th e  moment t h e  door  was r a i s e d  u n t i l  t h e  animal p laced  a l l  

f o u r  f e e t  in t h e  goal box. Mean and median l a t e n c i e s  f o r  each o f  t h e  

n ine  g roups  o f  s u b je c t s  o v e r  t h e  e n t i r e  20 t e s t s t r i a l s  a re  p resen ted  in 

Tab le  I .  The a n a l y s i s  (W iner ,  1962) o f  mean l a t e n c i e s  examined t h r e e  

sources  o f  v a r i a n c e  and t h e i r  i n t e r a c t i o n s :  I )  s t a r t  box:  g r i d ,  n e u t r a l ,

o r  s a fe  2) goal  box: g r i d ,  n e u t r a l ,  o r  sa fe  and 3) r e p l i c a t i o n s :  Day I 

v e rsus  Day 2 o f  t e s t i n g ,  w i t h  10 t r i a l s  p resen ted each day. The r e s u l t s  

a re  summarized in Tab le  I I .  The s t a r t  boxes proved t o  be t h e  o n l y  s i g 

n i f i c a n t  source  o f  va r ian ce>  f ( 2 , 4 5 )  = 6 .1 8 ,  p < . 0 1 ;  e ta  = .45 .  S u b je c ts  

s t a r t e d  in  g r i d  boxes produced t h e  s h o r t e s t  l a t e n c i e s ,  w h i l e  Ss s t a r t e d  

in sa fe  boxes produced long l a t e n c i e s  and n e u t r a l  s t a r t  Ss had l a t e n c i e s  

between th e s e  two.  None o f  t h e  i n t e r a c t i o n s  were s i g n i f i c a n t .

The H a r t l e y  t e s t  (W ine r ,  1962) i n d i c a te d  homogeneity  o f  v a r i a n c e s ,  

f max( l 8 , 5 )  = 17.2.  However,  t h e  d i s c re p a n c y  between o v e r a l l  mean and 

median l a t e n c i e s  and t h e  " c e i l i n g "  e f f e c t  produced by t h e  60-seconds c u t o f f  

p o i n t  suggested t h a t  t h e  da ta  was more s u i t a b l e  f o r  non pa ram e t r ic  a n a l y s i s .  

A W i lson  d i s t r i b u t i o n - f r e e  t e s t  o f  a n a l y s i s  o f  v a r i a n c e  (W i ls o n ,  1956) 

was t h e r e f o r e  per fo rmed on t h e  ove ra I  I median l a t e n c i e s .  Both s t a r t  and 

goal  box e f f e c t s  reached s i g n i f i c a n c e  ( p < .01  and p < . 0 2 ,  r e s p e c t i v e l y ) ,

16
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TABLE

MEAN AND MEDIAN LATENCIES FOR 20 TEST TRIALS

GRID

GOAL BOX 

NEUTRAL SAFE

GRID MEAN 29.6 14.9 1 1 .4
MEDIAN 24 .2 4 .2 4 .3

START NEUTRAL MEAN 27.9 24 .3 22 .5
MEDIAN 20. 1 9 .7 9 .0

BOX

SAFE MEAN 39.8 51.9 28 .0
MEDIAN 60.0 60 .0 15.0



TABLE I I

ANALYSIS OF VARIANCE OF MEAN LATENCIES

SOURCE SS df MS F P

Between s u b je c t s 2 5 ,2 6 0 .5 53
A ( S t a r t  box) 6442.3 2 3221.2 6. 18 .0
B (Goal box) 2459.5 2 1229.8 2 .36

AB 1618.4 4 404.6
S u b je c ts  w. groups 2 3 ,4 6 8 .3 45 521 .5

( e r r o r  between)

W i t h in  s u b je c t s 8 1 ,6 0 0 .4 54
C (B lo c k s ) 408 .6 1 408.6

AC 190.2 O/ - 95. 1
BC 223.6 2 1 1 1 .8

ABC 76.3 4 I9..I
C x s u b j . w. groups 8 1 ,4 4 7 .3 45 1809.9

( e r r o r  w i t h  i n
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b u t  aga in  no s i g n i f i c a n t  i n t e r a c t i o n  was found b e t w e e n . s t a r t  and goal  box 

v a r  i a b I e s .

The number o f  ’’a v o id a n c e "  responses made d u r in g  t h e  2 0 - t r i a l  t e s t  

s ess ion  was c o n s id e r e d ,  in a d d i t i o n  t o  t h e  la te n c y  measure,  as an i n d i 

c a n t  o f  t h e  s t r e n g t h  o f  t h e  tendency  t o  respond in  each o f  t h e  n ine  

groups o f  s u b j e c t s .  An "a v o id a n c e "  response was d e f in e d  as any la te n c y  

r eac h ing  t h e  t r a i n i n g  c r i t e r i o n  o f  5 .0  seconds o r  le s s .  Tab le  I I I  p r e 

s en ts  t h e  median number o f  such responses made by each group o f  s u b j e c t s .  

A n a l y s i s  w i t h  t h e  W i lson  re v ea led  t h e  s t a r t  box t o  be th e  o n l y  s i g n i f i c a n t  

source  o f  v a r i a n c e  (p < .01 ) f o r  t h i s  measure.

O v e ra l l  median l a t e n c i e s  and t o t a l  number o f  avo idances  a re  each 

p l o t t e d  as a f u n c t i o n  o f  s t a r t  and goal  box in F ig u re  I ,  w i t h  t h e  s t a r t  

box s e r v in g  as t h e  pa ram e te r .  One o f  t h e  most s t r i k i n g  f e a t u r e s  t o  be 

noted in  bo th  g raphs  i s  t h e  spread between s a fe  s t a r t  box and g r i d  s t a r t  

box s u b j e c t s ,  t h e  fo rm e r  p rodu c ing  much longe r  l a t e n c i e s  and fewer  a v o i 

dances than  t h e  l a t t e r .  For purposes o f  s t a t i s t i c a l  a n a l y s i s ,  la te n c y  

da ta  f rom t h e  t h r e e  s a fe  s t a r t  box groups and from t h e  t h r e e  g r i d  s t a r t  

box g roups  were combined r e s p e c t i v e l y  t o  fo rm  sa fe  ve rsus  g r i d  g roups  and 

compared by means o f  t h e  KruskaI I-WaI I is  a n a l y s i s  o f  v a r ia n c e  by ranks  

( S ie g e l ,  1956).  The d i f f e r e n c e  between t h e  two g roups  so combined was 

found t o  be h i g h l y  s i g n i f i c a n t  (H = 15.7;  p < . 0 0 1).  S i m i l a r l y  comb i ned 

n e u t r a l  and g r i d  s t a r t  box g roups  d id  no t  d i f f e r  s i g n i f i c a n t l y  on e i t h e r
i  '

measure.

I n d i v i d u a l  row and column e f f e c t s  were examined f u r t h e r  by means o f  

s eve ra l  KruskaI I-WaI I i s  t e s t s .  Because Day 2 da ta  were c o m p l i c a te d  by spon

taneous  re c o v e ry  and d i f f e r e n t i a l  e x t i n c t i o n  e f f e c t s ,  and 'because Day I
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TABLE I I I

MEDIAN NUMBER OF AVOI1 DANCES OVER 20 TEST TRIALS

GOAL BOX

GRID NEUTRAL SAFE

GRID 3 .5 13.5 10.0

START NEUTRAL 4 .0 6 .0 6 .0

BOX
SAFE 1 .5 0 .0 4 .5
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F ig u re  I .  OveraJ I median l a t e n c i e s  and t o t a l  number o f  avo idances  each 
p l o t t e d  as a f u n c t i o n  o f  s t a r t  and goal box. The pa ram ete r  is  t h e  
s t a r t  box.
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l a t e n c i e s  tended t o  c l u s t e r  t o g e t h e r ,  f i r s t  b l o c k  avo idance  data  were 

s e le c te d  f o r  th e s e  a n a ly s e s .  Tab le  IV p re s e n ts  t h e  median number o f  

avo idance  responses made by each group o f  a n im a ls  d u r in g  t h e  f i r s t  b l o c k  

o f  10 t r i a l s .  S i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  w i t h i n  groups s t a r t e d  in 

t h e  s a fe  box and w i t h i n  g roups  run t o  e i t h e r  t h e  g r i d  o r  n e u t r a l  box;  

t h e  rem a in ing  e f f e c t s  were no t  s i g n i f i c a n t .  I t  can be seen f rom Tab le  

IV t h a t  t h e  g r e a t e s t  d i f f e r e n c e s  a r i s e  when Groups SG and SN a re  com

pared w i t h  any o f  t h e  o t h e r  s u b j e c t s .  Each o f  th e s e  g roups  produced 

v e ry  few avo idan ce  responses .

i n d i v i d u a l  com par isons ;  l a t e n c i e s . F ig u r e  2 i l l u s t r a t e s  median 

l a t e n c i e s  f o r  each g roups  o f  s u b j e c t s  as a f u n c t i o n  o f  b lo c k s  o f  10 t e s t  

t r i a l s .  There  was a tendency  f o r  a l l  g roups  excep t  SN and SG t o  produce 

r e l a t i v e l y  q u i c k  responses on Day I ;  t h e  g roups  spread o u t  as e x t i n c t i o n  

prog ressed  on Day 2.  Day 2 r e s u l t s ,  however,  were c o m p l i c a te d  by spon

taneous r e c o v e ry  and by d i f f e r e n t i a l  e x t i n c t i o n  e f f e c t s ,  t h e  " a c t i v e "  

g roups  in  genera l  e x t i n g u i s h i n g  by run n in g  more s lo w l y  and t h e  " p a s s i v e "  

g roups  e x t i n g u i s h i n g  by ru n n in g  more q u i c k l y  (see Append ices F and G).

Groups GN, NS, and NN, expected t o  r e f l e c t  r e s p e c t i v e l y  avo idan ce ,  

app roach ,  and response components o f  t h e  t o t a l  " a v o id a n c e "  b e h a v io r ,  were 

each compared w i t h  Group GS ( r e g u l a r  e x t i n c t i o n ) .  Mann-Whitney U v a lu e s  

a re  r e p o r te d  in  Append ix  E. No s i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  between 

th e s e  g roups  f o r  B lo c k  I ,  B loc k  I I , o r  o v e r a l l  l a te n c y  d a ta ,  a l t h o u g h  

t h e r e  was a s l i g h t  tendency  f o r  NN a n im a ls  t o  run more s lo w l y  than  GS 

a n im a ls  on Day I I  ( p < . 0 9 ) .  NN s u b j e c t s  d i f f e r e d  c o n s i d e r a b l y  f rom one 

a n o th e r ,  t h r e e  a n im a ls  hav ing  o v e r a l l  median l a t e n c i e s  above 20 seconds,
:  .  t  .  .  i

and t h r e e  hav ing  l a t e n c i e s  below 10 seconds.
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TABLE IV

MEDIAN NUMBER OF AVOIDANCES OVER THE FIRST 10 TRIALS 
WITH KRUSKALL-WALLIS P-VALUES

GRID
GOAL BOX 

NEUTRAL SAFE P

GRID 3 .5 5 .0 4 .5

START NEUTRAL 2 .0 5 .0 4 .5 .20

BOX
SAFE 0 .0 0 .0 2 .0 .02

p .02 .02
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F ig u re  2.  Median l a t e n c i e s  f o r  each group o f  s u b je c t s  ov e r  b lo c k s  o f  
t e n  t e s t  t r i a l s *
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In g e n e r a l ,  s u b j e c t s  ran e q u a l l y  q u i c k l y  t o  n e u t r a l  and s a fe  boxes 

excep t  when t h e y  were s t a r t e d  in t h e  sa fe  box. I n d i v i d u a l  U t e s t s  were 

computed compar ing groups run t o  s a fe  and n e u t r a l  goal  boxes (see Append ix  

E) ,  us ing  t h e  median la te n c y  da ta  f rom Tab le  I .  Only  t h r e e  compar isons  

reached s i g n i f i c a n c e ,  a l l  o f  t h e s e  i n v o l v i n g  groups s t a r t e d  in t h e  sa fe  

box who g e n e r a l l y  produced long l a t e n c i e s .  Group SS occup ied  an i n t e r 

m ed ia ry  p o s i t i o n  between " a c t i v e ”  and " p a s s i v e ”  a n im a ls ,  t e n d in g  t o  d i f f e r  

f rom  both  GN and SN s u b j e c t s ,  a l t h o u g h  t h e  l a t t e r  compar ison does not  

reach s i g n i f i c a n c e  (p<  .12 )  due p a r t i a l l y  t o  t h e  smal l  n_.

P a r t i c u l a r l y  s u r p r i s i n g  was t h e  r a p id  per fo rmance  o f  " p a s s i v e "

Group NG d u r i n g  t h e  f i r s t  b l o c k  o f  t r i a l s .  S ince th e s e  a n im a ls  were 

run in  t h e  same d i r e c t i o n  as t h a t - r e q u i r e d  d u r in g  t r a i n i n g ,  t h i s  r e s u l t  

may r e f l e c t  a s t ro n g  d i r e c t i o n a l  component t o  t h e  avo idance  b e h a v io r .

W h i le  GroupsNGOdid no t  d i f f e r  s i g n i f i c a n t l y  f rom Group GS ( r e g u l a r  ex

t i n c t i o n )  in t h e  f i r s t  b l o c k  o f  t r i a l s ,  NG s u b j e c t s  d id  run more s lo w l y  

on Day 2 (H = 4,  p < . 0 5 ) .

In o r d e r  t o  examine more c l o s e l y  t h e  d i f f e r e n c e s  o b ta in e d  between 

a c t i v e  and p a s s iv e  t e s t  c o n d i t i o n s ,  a d d i t i o n a l  U t e s t s  were made between 

g roups  o f  s u b j e c t s  s t a r t e d  f rom s a fe  and g r i d  boxes, aga in  us ing  median 

l a t e n c i e s  f rom Tab le  I (see Append ix  E) .  Four compar isons  re v e a le d  s i g 

n i f i c a n t  d i f f e r e n c e s ;  a l l  o f  t h e s e  in v o lv e d  groups expected t o  respond 

" a c t i v e l y "  (GS, GN) as compared w i t h  g roups  expected t o  respond " p a s s i v e l y "  

(SG, SN). A g a in ,  p a s s iv e  s u b j e c t s  produced much lo nge r  l a t e n c i e s  than  

a c t i v e  a v o i d e r s .  Groups GG and SS each e x h i b i t e d  c o n s i d e r a b l e  v a r i a b i l i t y  

in  l a te n c y  s c o r e s ,  and c o n s e q u e n t l y  d i d  no t  d i f f e r  s i g n i f i c a n t I y  f rom 

e i t h e r  a c t i v e  o r  p a s s iv e  a v o i d e r s .
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By i n s p e c t i o n ,  t h e r e  were no d i f f e r e n c e s  in  any o f  t h e  groups between 

an im a ls  t r a i n e d  t o  run from w h i t e  t o  b a l c k  and a n im a ls  t r a i n e d  t o  run from 

b la c k  t o  w h i t e .

I n d i v i d u a l  com par isons :  a v o id a n c e s . Data f o r  t h e  number o f  avo idances

measure a r e  p l o t t e d  as a f u n c t i o n  o f  b lo c k s  o f  10 t r i a l s  in F ig u re  3.  Com

p a r i s o n  o f  l a te n c y  and avo idance  data  r e v e a l s  t h a t  on Day I ,  t h e r e  was some

what more spread o f  sco res  f o r  t h e  avo idance  measure.  Mann-Whitney U t e s t s  

were computed compar ing Groups GN, NS, and NN w i t h  Group GS. R e s u l t s  were 

i d e n t i c a l  t o  t h o s e  o b ta in e d  w i t h  t h e  la te n c y  measure:  no s i g n i f i c a n t

d i f f e r e n c e s  were found between th e s e  g roup s ;  t h e  NN s u b j e c t s  tended t o  run 

more s Io w Iy  than  GS s u b j e c t s  i n t h e  I a s t  b Io c k  o f  t r  i a I s  (H = 7 . 5 ;  p < . I 2 ) .

E x t i n c t i o n  r a t e s .  Both l a te n c y  da ta  and number o f  avo idances  da ta  were 

examined f o r  t h e  p o s s i b i l i t y  o f  d i f f e r e n t i a l  e x t i n c t i o n  r a t e s  (Appendix  D) .  

There  was g r e a t  v a r i a b i l i t y  among a n im a ls  in d i f f e r e n c e  sco res  o b ta in e d  be

tween Days I and 2,  p r e c l u d i n g  any c o n s i s t e n t  c o n c l u s i o n s .  Ev idence o f  

spontaneous re c o v e ry  can be noted in  t h e  f i r s t  5 t r i a l s  p resen ted  on Day 2 

(Appendices F and G) .
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F ig u r e  3.  T o ta l  number o f  avo idances  ( l a t e n c i e s  less  th a n  o r  equal  t o  
5 .0  seconds) f o r  each g r o u p " o f  s u b je c t s  o v e r  b lo c k s  o f  te n  t e s t  
t r i  a I s .
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DISCUSSION

I t  was hypo the s ized  t h a t  c l a s s i c a l  c o n d i t i o n i n g  t o  e x t e r n a l  

cues p la y s  a fundamenta l  r o l e  in avo idance  b e h a v io r ,  w i t h  t h e
, , ,  - 1 i

consequence t h a t  an animal shou ld  be a b le  t o  t r a n s l a t e  t h e  i n s t r u -
l i i : ■ . i

mental response o f  a c t i v e  avo idan ce  o f  a g r i d  box i n t o  p a s s iv e
11 i 11 r f . .

a v o idan c e ,  depending upon which box i t  i s  p laced  in  i n i t i a l l y .  

R e s u l t s  w i t h  bo th  t h e  avo idance  and la te n c y  measures p r o v id e

d e f i n i t e  s u p p o r t  f o r  t h i s  h y p o th e s is .  In g e n e r a l ,  s u b j e c t s  s t a r t e d
r  ■

in  t h e  s a fe  box d i f f e r e d  s i g n i f i c a n t l y  f rom s u b je c t s  s t a r t e d  in
'i • i ■ ' .

t h e  g r i d  box, t h e  fo rm e r  rem a in ing  in t h e  s a fe  box, o f t e n  up t o  

t h e  f u l l  60-second l i m i t ,  and t h e  l a t t e r  ru n n in g  q u i c k l y  o u t  o f  t h e  

g r i d  box. I n d i v i d u a l  com par isons ,  f o r  example,  between Groups 

GS and SG and between Groups NS and SN, c l e a r l y  dem ons t ra te  an 

a c t i v e - p a s s i v e  d icho tom y ,  i n d i c a t i n g  t h a t  such t r a n s l a t i o n s  f rom 

a c t i v e  avo idance  t o  p a s s iv e  avo idance  d id  o c c u r  in SG and SN 

s u b j e c t s .

Pass ive  avo idance  was p a r t i c u l a r l y  c o n s i s t e n t  and l o n g - l a s t i n g  

in Group SN. These s u b j e c t s  remained in t h e  s a fe  box f o r  t h e  f u l I  

60 seconds on 77 o u t  o f  a p o s s i b l e  100 t r i a l s ,  as compared w i t h  

SG s u b j e c t s  who remained in  t h e  s a fe  box on abou t  h a l f  t h e  t e s t  

t r i a l s .  T h i s  d i f f e r e n c e  in s t a b i l i t y  may be due t o  t h e  f a c t  t h a t

31
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SN s u b je c t s  were a f r a i d  o f  a s t ra n g e  n e u t r a l  box.  O b s e rv a t io n  

o f  t h e  a n im a ls  d u r i n g  t e s t i n g  seemed t o  bear o u t  t h i s  c o n c l u s i o n ;  

most o f  t h e  s u b j e c t s  remained crouched in  a c o r n e r  as f a r  as p o s s i b l e  

f rom t h e  n e u t r a l  box w h i l e  t h e  door  was r a i s e d ,  and e n te red  i t  

o n l y  a f t e r  c a u t i o u s l y  " t e s t i n g "  t h e  f l o o r  w i t h  f o r e f e e t  and nose.
. , i

In a d d i t i o n ,  SG s u b j e c t s  may have been m o t i v a te d  by c u r i o s i t y
i i

d i r e c t e d  tow ards  t h e  g r i d  box, caus ing  t h e i r  pe r fo rm ance  t o  be 

le ss  s t a b l e  th a n  t h a t  o f  SN s u b j e c t s .  A t te m p ts  t o  r e t u r n  t o  t h e  

shock box a f t e r  an avo idance  response had been made were o f t e n  

observed  d u r i n g  t r a i n i n g  t r i a l s ,  n e c e s s i t a t i n g  q u i c k  d o o r - l o w e r in g  

l a t e n c i e s  on t h e  p a r t  o f  E_. D u r ing  t r a i n i n g ,  a k ind  o f  tempora l  

c o n d i t i o n i n g  may have c o n t r i b u t e d  t o  t h i s  b e h a v io r ,  t o o ,  t h e  

a n im a ls  f e e l i n g  r e l a t i v e l y  f r e e r  in  t h e i r  e x p l o r a t i o n s  a f t e r  an 

a vo idan ce  response had been made.

The per fo rm ance  o f  Group NG d u r in g  t h e  f i r s t  day o f  t e s t i n g  

p ro v id e s  an e x c e p t i o n  t o  t h e  f a c i l i t y  o f  an a c t i v e - p a s s i v e  t r a n s -
i l i

I a t  ion .  I t  shou ld  be no ted ,  however,  t h a t  w h i l e  l a t e n c i e s  were 

s h o r t  on Day I ,  t h e r e  were r e l a t i v e l y  few avo idances  made by th e s e  

a n im a ls ,  i n d i c a t i n g  some h e s i t a t i o n  b e fo re  a response was made.

I t  i s  I i k e l y  t h a t  t h e  c o n f I  i c t  between a r u n n i n g - d i r e c t i o n a I  cue and 

t h e  goal  box cue was r e s p o n s ib l e  f o r  t h i s  b e h a v io r .  These a n im a ls  

l i k e w i s e  may al ive been a f r a i d  o f  a s t r a n g e  n e u t r a l  box o r  m o t i v a te d
1 i :

by c u r i o s i t y  abou t  t h e  g r i d  box. The f a c t  t h a t  NG l a t e n c i e s  lengthened 

c o n s i d e r a b l y  on Day I I  sugges ts  t h a t  an i n i t i a l  response-connec ted  

f e a r  may have e x t i n g u i s h e d  th ro u g h  a s e r i e s  o f  non -a vo ida nces ,  t h u s  

a l l o w i n g  a more p a s s iv e  response t o  dom ina te .
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These r e s u l t s  p o i n t  t o  an u n d e r l y i n g  s i m i l a r i t y  between a c t i v e  

avo idance  and one t y p e  o f  p as s iv e  avo idance ,  each o f  thes e  responses 

m o t i v a te d  most p ro b a b ly  by f e a r  o f  e x t e r n a l  s t i m u l i  such as c o l o r  

and d i r e c t i o n .  Mowrer ( I9 6 0 )  has noted th e  s i m i l a r i t y  between 

a c t i v e  and p as s iv e  avo idance  ( th e  l a t t e r  he a l s o  r e f e r s  t o  as 

p u n is h m e n t ) ,  bu t  has d e f in e d  t h e  two a c c o rd in g  t o  t h e  s t i m u l i  t o  

wh ich f e a r  i s  c o n d i t i o n e d .  W ith  regard  t o  p a s s iv e  avo idan ce ,  Mowrer 

emphasizes t h e  impor tance o f  i n t r i n s i c  o r  reponse-produced cues; 

w h i l e  a c t i v e  avo idance  is  s a id  t o  depend upon e x t r i n s i c  cues.  T h is  

e x p e r im e n t  sugges ts  a n o th e r  p o s s i b i l i t y  - -  a p as s iv e  avo idance  de

pendent  upon e x t r i n s i c  cues , where S_ le a rns  t o  f e a r  a p a r t i c u l a r  

p la c e  r a t h e r  than  a p a r t i c u l a r  response.

F u r t h e r  p r e d i c t i o n s  were made c o nc e rn ing  t h e  r e l a t i v e  c o n t r i 

b u t i o n s  o f  approach ,  avo idan ce ,  and response components t o  t h e  t o t a l  

avo idance  b e h a v io r .  S p e c i f i c a l l y  i t  was p r e d i c t e d  t h a t ,  in t h e  p re s e n t  

s i t u a t i o n ,  approach and avo idance  would both c o n t r i b u t e  t o  t h e  t o t a l  

response,  and t h a t  runn ing  o r  d i r e c t i o n a l  c o n t r i b u t i o n s  would be 

m in im a l .  The e s s e n t i a l  s i m i l a r i t y  o f  GS, NS, and NN groups on 

Day I ,  however,  i n d i c a t e s  t h a t  runn ing  and d i r e c t i o n a l  responses 

d id  in f a c t  c o n t r i b u t e  t o  th e  S_rs b e h a v io r .  The une x pec ted ly  

s h o r t  l a t e n c i e s  o f  Groups NG and SS on Day I were p ro b a b ly  m o t i 

va ted  by r u n n i n g - d i r e c t i o n a I  cues.  In g e n e r a l ,  i t  shou ld  be noted 

from F ig u re  2 t h a t  t h e  7 g roups  p rodu c ing  th e  s h o r t e s t  l a t e n c i e s  

were run in th e  same d i r e c t i o n  as t h a t  r e q u i r e d  in  t r a i n i n g ,  wh i l e  

t h e  two p ro d u c in g  t h e  lo n g e s t  l a t e n c i e s  were run in  t h e  o p p o s i t e  

d i r e c t  i o n .



The f a c t  t h a t  Group NN tended t o  produce longe r  l a t e n c i e s  on

Day I I r e l a t i v e  t o  Groups GS and GN sugges ts  t h a t  t h e  response 

component was a r e l a t i v e l y  weak one, p r o v i d i n g  some c o n t r i b u t i o n  

t o  t h e  a n i m a l s ’ per fo rmance  d u r i n g  t h e  e a r l y  s tages  o f  t e s t i n g ,  bu t  

p rone t o  more r a p id  e x t i n c t i o n .  Woodworth and Sch losberg  (1954) 

have suggested t h a t  response cues o p e ra te  c h i e f l y  in  t h e  e a r l y  

s tages  o f  a v o idan c e ,  e x t e r n a l  s t im u lu s  cues g a in i n g  impor tance as 

a n im a ls  a re  g i v e n  more e x p e r ie n c e  w i t h  t h e  avo idance  s i t u a t i o n .

T h is  i s  an i n t e r e s t i n g  p o s s i b i l i t y ,  and c o u ld  be t e s t e d  by s im p ly  

v a r y i n g  t h e  number o f  t r a i n i n g  t r i a l s  g i v e n  t o  s u b je c t s  b e fo re  

t e s t s  a r e  made f o r  approach ,  a v o id a n c e ,  and response l e a r n i n g .  In

add i t  io n ,  t h e  d ichotomous v a r i a b i l i t y  w i t h i n  Groups NN and SS 

i n d i c a t e s  t h a t  i n d i v i d u a l  a n im a ls  were e i t h e r  " r u n n e r s "  o r  "non

r u n n e r s " .  T h is  r e s u l t  i s  in  s u p p o r t  o f  R e s t l e ’ s (1957) s u g g e s t io n  

t h a t  i n d i v i d u a l  a n im a ls  may .choose any o f  seve ra l  cues t o  d i r e c t  

t h e i r  responses .

The presence o f  d i r e c t i o n a l  respond ing  makes t h e  t a s k  o f  

a s s es s ing  t h e  im por tance  o f  approach and avo idance  c o n t r i b u t i o n s  

more d i f f i c u l t  th a n  a n t i c i p a t e d .  A p p a r e n t l y  e i t h e r  t h e  e x t e r n a l  

s t im u lu s  cues were no t  d i s t i n c t  enough t o  r u l e  o u t  d i r e c t i o n a l  r e 

s pond ing ,  o r  t h e  a n i m a l s ’ d i r fve  was g e n e r a l l y  t o o  h igh  t o  produce 

l a rg e  d i f f e r e n c e s  between a c t i v e  a v o i d e r s .  The fo rm e r  i s  more I i k e  I 

t o  be t h e  case,  s in c e  shock le v e l  was s e t  a t  a low .6  ma. E i t h e r  in 

c r e a s in g  t h e  d i s t i n c t i v e n e s s  o f  t h e  s t im u lu s  s i t u a t i o n  o r  s t a r t i n g  

t h e  a n im a ls  a l t e r n a t e l y  f rom o p p o s i t e  d i r e c t i o n s  m ig h t  have served 

t o  reduce t h e  im por tance  o f  t h e  d i r e c t i o n a l  cue.
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N e v e r th e le s s ,  some i n t e r p r e t a t i o n s  can be made c o n c e rn in g  approach 

and av o id a n c e .  Tha t  t h e r e  were seve ra l  groups (NG, SS, GG) t e n d in g  t o  

occupy an i n t e r m e d ia r y  p o s i t i o n  between a c t i v e  and p a s s iv e  respond ing  

p o i n t s  t o  t h e  f a c t  t h a t  t h e  a n im a ls  were no t  s im p ly  r u n n in g ,  o b l i v i o u s  

t o  e x t e r n a l  cues ,  and ■ p a r t  i.cu I a r  I y when these  c o n f  I i c t e d  w i t h  response 

cues .  The f a c t  t h a t  GN s u b j e c t s  d id  no t  s low t h e i r  r espond ing  on Day 

I I ,  as d id  NN and NS s u b j e c t s ,  and t h a t  Groups GN and GS were . i d e n t i c a l  

on bo th  measures ,  wouId i n d i c a t e  t h a t  avo idance  cues are,  s u f f i c i e n t  t o  

p roduce a v o i d a n c e 'b e h a v io r .  The r e s u l t s  do n o t ,  however ,  p e r m i t  a f f i r -  

m a t ion  o f  an approach e lement  in  t h i s  s i t u a t i o n  w i t h  an,y c e r t a i n t y ;  

approach and response e lements  were in s e p a r a b le .  The most pars im on

ious c o n c lu s i o n  i s  t h a t  t h e  approach e lement  was not  p r e s e n t .

W ith  r e s p e c t  t o  app roach ,  however,  a d i s t i n c t i o n  shou ld  p ro b a b ly  

be made'between t h e  " t y p i c a l "  avo idance  s i t u a t i o n ,  wh ich t h i s  , e x p e r i -  

ment a t te m p te d  t o  re p ro d u c e ,  and t h e  k ind  o f  s i t u a t i o n  in  wh ich, ,  

approach e lements  have p r e v i o u s l y  been i n d i c a t e d .  Most o f  t h e s e  demon

s t r a t i o n s  in v o lv e d  c o n f i n i n g  t h e  s u b j e c t s  ini t h e  s a fe  box f o r  a longer  

p e r io d  o f  t im e  th a n  t h a t  used in  t h e  p re s e n t  e x p e r im e n t .  I t  may.be 

t h a t  approach i s  no t  e a s i I y  demonst ra ted  w i t h  t h e  t y p i c a I  a v o idan c e  

p ro c e d u re ,  wh ich n e c e s s a r i I y  s h o r t e n s  and e q u a l i z e s  t h e  t im e  spen t  in  

bo th  g r i d  and s a fe  boxes,  because t h e r e  is  no t  enough t im e  f o r  " r e 

l a x a t i o n " ,  as Dennyset a I (1955) h y p o th e s iz e ,  o r  " r e l i e f " ,  in  Mowre r ’ s 

0  9-60) t e rm s ,  t o  become a t ta c h e d  t o  s a fe  box cues .  Zerbo l  io  (1965) 

d e f in e d  150 seconds as " l o n g  enough t o  r e l a x " ,  w h i l e  30 seconds were 

" n o t  long enough t o  r e l a x " ;  h i s  s tu d y  re v e a le d  d i f f e r e n c e s  between 

g roups  c o n f i n e d  f o r  th e s e  p e r i o d s  o f  t im e  w i t h  r e s p e c t  t o  t h e  s t r e n g t h
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o f  approach .  L i k e w is e ,  Denny and Weism'an (1964) r e p o r te d  p r e fe re n c e s  

f o r  goa l  boxes a s s o c ia te d  w i t h  longe r  nonshock c o n f in e m e n t  p e r i o d s .

These r e s u l t s  a re  in  accordance w i t h  s t u d i e s  r e l a t i n g  amount o f  p o s i 

t i v e  i n c e n t i v e s  such as food o r  wa te r  t o  s t r e n g t h  o f  response ( e . g .  

Zeaman, 1949).  I t  i s  l i k e l y ,  t h e n ,  t h a t  e i t h e r  a longe r  t r a i n i n g  

p e r i o d ,  a l l o w i n g  more e x p e r ie n c e  w i t h  t h e  s a fe  box, o r  a longe r  con 

f i n e m e n t  p e r io d  would have been necessary  t o  dem ons t ra te  approach 

e lem en ts .

I t  m ig h t  be argued t h a t  r e s u l t s  w i t h  Groups SG and SN s u p p o r t  

Denny and Weisman’ s (1955) re  I a x a t io n - a p p ro a c h  h y p o th e s is  in t h e  

sense t h a t  t h e s e  ^an ima I s were " s t a y i n g  where i t ’ s s a f e " .  Aga in ,  

however,  one c ann o t  c l e a r l y  se p a ra te  approach from av o id a n c e ,  con

c l u d i n g  t h a t  th e s e  s u b j e c t s  were e i t h e r  m o t i v a te d  by r e l a x a t i o n  o r  

r e l i e f  in  response t o  sa fe  box cues ,  o r  by f e a r  in response t o  g r i d  

o r  n e u t r a l  box cues .  One m ig h t  guess t h a t ,  s in c e  a c t i v e  a v o id e r s  

d i d  no t  dem ons t ra te  app roach ,  p a s s iv e  a v o id e r s  were l i k e w i s e  m o t i 

va ted  by f e a r  r a t h e r  than  r e l i e f .  The reve rsed  d i r e c t i o n a l  cue com

p l i c a t e s  such an i n t e r p r e t a t i o n ;  e l i m i n a t i n g  d i r e c t i o n a l  respond ing  

as p r e v i o u s l y  suggested would be a s tep  towards  d i s e n t a n g l i n g  t h e  two .

In r e t r o s p e c t , ' i t  i s  t e m p t i n g  t o  t u r n  t o  R e s t l e ’ s (1957) v iew  t h a t  

an im a ls  w i l l  use a l l  re  I e v a n t  cues in  a l e a r n in g  s i t u a t i o n .  The p r e s e n t  

r e s u l t s  i n d i c a t e  use o f  a v a r i e t y  o f  cues ,  bu t  w i t h  t h r e e  q u a l i f i c a t i o n s .  

The f i r s t  o f  t h e s e  i s  t h a t  some cues were more im p o r ta n t  than  o t h e r s .  

Avo idance  cues were more im p o r ta n t  th a n  d i r e c t i o n  cues ,  and t h e r e  was 

a p p a r e n t l y  no response t o  approach cues in  t h i s  s i t u a t i o n .  Second ly ,  

t h e  number o f  a v a i I a b I e  cues seemed t o  i n f l u e n c e  t h e  speed o f  response .
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For example,  GN s u b j e c t s ,  who c o u ld  r e l y  upon- bo th  g r i d  and d i r e c t i o n  

cues ,  were b e t t e r  a v o id e r s  th a n  NN s u b j e c t s ,  who were p ro v id e d  w i t h  a 

d i r e c t i o n  cue a lo n e .  F i n a l l y ,  i n d i v i d u a l  a n im a ls  d i f f e r e d  in  t h e  ex

t e n t  t o  wh ich t h e y  macJe use o f  s p e c i f i c  cues ,  as ev idenced  b y : t h e  

i n t e r s u b j e c t  v a r ia b ' i  I i t y  p a r t i c u l a r l y  p rom ine n t  in Group NN.

An o v e rv ie w  o f .  t h e  p r e s e n t  r e s u l t s  leads t o  t h e  f o l l o w i n g  sum

mary s ta te m e n ts .  The r e s u l t s  p r o v id e  ev idence  f o r  an a c t i v e - p a s s i v e  

t r a n s l a t i o n  when e x t e r n a l  s t im u lu s  cues ,  i n c l u d i n g  t h e  d i r e c t i o n a l  

cue ,  a re  r a d i c a l l y  r e v e r s e d . These f i n d i n g s  a re  in  s u p p o r t  o f  

s u g g e s t io n s  made by Mowrer ( I 9 6 0 )  and M i l l e r  (1948) c o n c e rn in g  t h e  

c e n t r a l i t y  o f  c l a s s i c a l  c o n d i t i o n i n g  t o  e x t e r n a l  cues in  avo idance  

b e h a v io r .  In a d d i t i o n ,  s im p le  run n in g  t e n d e n c ie s  were i n d i c a te d  

o v e r  and above t h e  lea rned  response t o  e x t e r n a l  cues ;  a p p a r e n t l y  a 

d i r e c t i o n a l  cue is  necessary  t o  e l i c i t  t h i s  b e h a v io r  s in c e  a n im a ls  

p ro v id e d  w i t h  a reve rsed  d i r e c t i o n a l  cue d id  n o t  e x h i b i t  runn ing  

b e h a v io r .  F i n a l l y ,  w h i l e  t h e  r e s u l t s  s u p p o r t  t h e  v iew  ( M i l l e r ,

1948} Mowrer ,  I960)  t h a t  f e a r - p r o d u c in g  avo idance  cues a re  s u f f i c i e n t  

f o r  avo idance  b e h a v io r ,  t h e r e  was no c l e a r  s u p p o r t  f o r  e i t h e r  t h e  

" r e l a x a t i o n - a p p r o a c h "  h y p o th e s is  o f  Denny and Weisman (19 5 5 ) ,  nor  

f o r  M ow re r 's  ( I 9 6 0 )  " r e l i e f "  h y p o th e s is .
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T r i a l s  t o  c r i t e r i o n  
and

median l a t e n c i e s  d u r in g  c r i t e r i o n  t r i a l s

Group GG
S u b je c ts TC L a t .

SI 32 0 .9
S2 12 1 .3
S3 13 1 . 1
S4 12 1 .0
S5 17 1 . 1
S6 22 2.0

Group 
Med i an 15 1 . 1

Group NG
S u b je c ts TC L a t .

SI 14 3. 1
S2 18 1 .7
S3 . 22 2.0
S4 23 1 .0
S5 24. 1 .4-
S6 25 0 . 1

Group 
Med i an 23 .5 1 .6

Group SG
S u b je c ts TC Lat

SI 14 1 .7
S2 15 1 .2
S3 14 1 .2
S4 ~ 24 2 . 1
S5 27 2 . 1
S6 1 1 1.2

Group 
Med i an 14.5 1 T5

Group GN
S u b je c ts TC L a t .

SI 14 3. 1
S2 16 1 . 1
S3 1 1 2.0
S4 12 1 . 1
S5 1 1 1 .4
S6 1 1 1 .6

Group 
Median 11 1 .5 1 .5

Group NN
S u b je c ts TC Lat

SI 13 1 .4
S2 21 1 .8
S3 14 1 .2
S4 22 1 .0
S5 16 . 2 . 1
S6 24 1.4

Group 
Med i an 18.5 1 .4

Group SN
S u b je c ts TC Lat

SI 13 1 .4
S2 1 1 , 2.2
S3 13 1 . 1
S4 13 2 .5
S5 14 1 .2

Group
Med i an 13 1 .4

Group GS
S u b je c ts TC L a t .

SI 20 1 .3
S2 25 3 .2
S3 1 1 1 .4
S4 15 1 .8
S5 16 0 .7
S6 24 1 .3

Group 
Med i an 18 1 .4

Group NS
S u b je c ts TC L a t .

SI 14 2 .4
S2 13 2.1
S3 12 219
S4 1 1 1 .2
S5 1 1 1 .3
S6 19 2 .3

Group 
Med i an 12.5 2.2

Group SS
S u b je c ts TC Lat

SI 14 0 .9
S2 15 1 .5
S3 25 0.8
S4 19 3 .2
S5 29 1 .0
S6 16 1 .3

Group 
Med i an 17.5 1 .2
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T e s t  t r i a l s :
B lo c k  I ,  B lo c k  I I ,  and o v e r a l l  median la te n c y  da ta  f o r  i n d i v i d u a l  Ss

Group GG Group Gî J Group GS
Ss 1 -10 - 11-20 0.  A. Ss 1 -1 0 1 1-20 O.A. Ss 1 - 10 1 1-20 O.A.

SI 60 .0 60 .0 60 .0 SI 6 .9 2.6 3 .8 SI 6 .4 3 .3 3 .8
S2 29.2 60 .0 60 .0 S2 60 .0 60 .0 60 .0 S2 5 .6 30 .8 10.7
S3 4 .2 33 .3 19.2 S3 12. 1 5 .4 9 .6 S3 1 .2 0 .9 1 .0
S4 3 .6 4 .6 3 .6 S4 2 .7 1 .4 2 . 1 S4 6.8 1 I .2 8 .3
S5 1 1 .9 22 .9 18.7 S5 1 . 1 1 .8 1 .2 S5 0.8 0 .9 0.8
S6 1 1 .4 22 .9 14.4 S6 4 .8 3 .3 3 .9 S6 17.8 7 .2 9 .8

Group NG Group NN Group NS
Ss 1 -10 1 1-20 0 .  A. Ss 1 -1 0 1 1-20 O.A. Ss 1 -1 0 1 1-20 O.A.

SI 6 .7 22 .9 8.2 SI 60 .0 60 .0 60 .0 SI 1 1 .8 1 1 .2 1 I .8
S2 ' 5 .4 9 .3 5 .7 S2 4 .2 4 .3 4 .2 S2 24.5 60 .0 52 .3
S3 2 5 .9 43 .9 23 .9 S3 60 .0 60 .0 60 .0 S3 1 .8 4 .9 3 .6
S4 60 .0 60 .0 6 0 .0 - S4 2 .9 16.5 7 .2 S4 5 .3 20.6 1 1 .6
S5 8.2 58, 1 15.4 S5 3 .9 4 .0 4 .0 S5 1 .5 1 .3 1 .3
S6 27 .8 13.8 22 . 1 S6 10.2 32 .3 21 .2 S6 60 .0 34 .7 60 .0

Group SG
.........

Group SN Group SS
S_s 1 -1 0 1 1-20 O.A. Ss 1 -1 0 1 1-20 O.A. Ss 1 -1 0 1 1-20 O.A.

SI 10.6 60 .0 35 .2 SI 46 .0 60 .0 59 .7 SI 22.2 9 .2 1 1.8
S2 22 .4 4 .8 14. 1 S2 60 .0 55 .0 60 .0 S2 4. 1 4 .3 4. 1
S3 60 .0 60 .0 60 .0 S3 60 .0 60 .0 60 .0 S3 34 .3 60 .0 60 .0
S4 60 .0 60 .0 60 .0 S4 60 .0 60 .0 60 .0 S4 13.6 42 .6 18.8
S5 29. 1 7 .2 15.0 S5 60 .0 60 .0 60 .0 S5 60 .0 60 .0 60 .0
S6 60 .0 26 .7 44 .0 S6 4 .3 2 .3 3 .0

In e v e ry  g roup , t h e  f i r s t  t h r e e  Ss were t r a i ned t o  run , f rom  1b 1 ack
t o wh i t e and t h e  l a s t t h r e e were t r a i n e d t o  run from wh i t e t o  b l a c k .
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T e s t  t r i a l s :
B lo c k  I ,  B lo c k  I I ,  and t o t a l  avo idances  f o r  i n d i v i d u a l  Ss

Group GG Group GN Group GS
Ss 1-10 1 1-20 T o t . Ss 1-10 IT -20 T o t . Ss 1-10 I I -20 T o t

SI 0 1 1 SI 4 8 12 SI 4 8 12
S2 1 0 1 S2 0 0 0 S2 5 3 8
S3 5 4 9 S3 3 5 8 S3 10 10 20
S4 6 5 1 1 S4 8 7 15 S4 4 1 5
S5 3 5 8 S5 10 9 19 S5 10 8 18
S6 4 2 6 S6 6 8 14 S6 0 3 3

Ss
Group NG 

1-10 11-20 T o t . Ss
Group 

1-10 I I '
NN

-20 T o t . Ss
Group 

1-10 I I
NS

-20 T o t

SI 2 0 2 SI 4 0 4 SI 3 3 6
S2 4 2 6 S2 6 6 12 S2 7 5 12
S3 2 4 6 S3 2 0 2 . S3 5 1 6
S4 0 0 0 S4 6 2 8 S4 10 10 20
S5 4 1 5 S5 7 7 14 S5 0 1 1
S6 2 1 3 S6 2 1 3 S6 4 0 4

I s
Group 

1-10 I k
SG

-20 T o t . Ss
Group 

1 -1 0 I I '
SN

-20 T o t . Ss
Group 

i -10  I I
SS

-20 T o t

SI 0 6 6 SI 0 1 1 SI 1 4 ’ 5
S2 0 1 1 S2 0 0 0 S2 8 5 13
S3 0 5 5 S3 0 0 0 S3 2 0 2
S4 0 0 0 S4 1 1' 2 S4 2 2 4
S5 1 1 2 S5 0 0 0 S5 0 0 0
S6 0 0 0 S6 5 7 12

I n~ ev e ry  g ro u p ,  t h e  f i r s t  t h r e e  £s  were t r a i n e d  t o  run f rom b la c k  
t o  w h i t e  and t h e  l a s t  t h r e e  were t r a i n e d  t o  run from wh i t©  t o  b l a c k .
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B lo c k  I -  B lo c k  I I  d i f f e r e n c e  sco res

I n d i v i d u a l  d i f f e r e n c e  s c o r e s : I n d i v i d u a l  d i f f e r e n c e  scores
l a t e n c i e s  avo idances

S t a r t

Box

Goa 1 box Goa 1 box
G N s G N S

0.0 -  4 .3 -  3.  1 + 1 +4 +4
+30.8 0 .0 +25 .2 -1 0 -2
+29. 1 -  6 .7 -  0 -3  ^ G -1 +2 0
+ 1 .0 -  1 .3 + 4 .4  ‘ -1 -1 -3
-  5 .4 + 0 .7 + 0 . 1 +2 -1 -2
+ 1 1 .5 -  1 .5 - 10.6 -2 +2 - 3

+ 16.2 0.0 -  0 .6 S t a r t -2 - 4 0
+ 3 .9 + 0 . 1 +35.5 -2 0 - 4
+ 18.0 0 .0 + 3.  1 N +2 -2 -4

0.0 + 13.6 + 15.3 0 -4 0
+49.9 0 .0 -  0 .2 Box -3 0 + 1
- 1 4 . 0 +22.1 - 2 5 . 3 -1 -1 -2

+49 .9 ..+ 14,0 - 1 3 . 0 +6 + 1 +3
- 1 7 . 6 ......-  5 .0 + 0.2 + 1 0 - 3

0 .0 0 .0 +25.7 S +5 0 -2
0 .0 0 .0 +29.0 0 0 0

- 2 1 . 9 0 .0 0 .0 0 0 0
- 3 3 . 3 -  2.0 0 +-2

Median d i f f e r e n c e  sco res  
I a te n c  i es

Median d i f f e r e n c e  sco res  
avo i  dances

Goa I box 
G N

Goa I box 
G N S

S t a r t

Box

G + 6 .3  I .4 -  0.  I

N +10.1 + 0 . 1  + 1 . 5

S -  8 . 8 0.0 + 0 . I

G - I  +1
Start

Box

-2

N - 1 . 5  - 1 . 5  -

S +0.1 0 .0  0 .0
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Mann-Whitney U v a lu e s  f o r  GS com par isons ,  us ing  la te n c y  da ta

B lo c k  1

Group GS 

B lo c k  I I Overa i 1

Group GN 15 17.5 16.5

Group NS 13 9 .5 8

Group NN 13 7 9

S v e rsus  G as s t a r t :  Mann-Whitney U v a 11ues f o r  o v e r a 11 1l a te n c y  da ta

■ . ■ ' .... / .

G r id  s t a r t  box

>GG GN GS

SG 13w 5* ■0* *
Safe  s t a r t

box SN 6 3* o * *

SS 17 9 7

*  p .05

* *  p .01



48

N ve rsus  S as g o a l :  Mann-Whitney U v a lu e s  f o r  o v e r a l l  l a te n c y  da ta

GN

N e u t ra l  goal  

NN SN

GS 16.5 9 3* *

Safe goal NS 12.5 15 3 * *

SS 5* 12 6

*  p .04

* *  p .03
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APPENDIX G

TOTAL NUMBER OF AVOIDANCES FOR EACH GROUP OF SUBJECTS 

OVER BLOCKS OF FIVE TEST TRIALS
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