
SPONTAKZOUS RECOVERY FOLLOWING ELIMINATTON OF 

THE REST PERIOD 

by 

Ross David McMillan 

B.A., S t a t e  Univers i ty  of  New York a t  Buffalo, 1968 

A THESIS SUBMITTED I N  PARTIAL FULFILLMENT OF 

THE REQUIREMENTS FOR THE DEGREE OF 

MASTER OF ARTS 

i n  t h e  Department 

Psychology 

0 ROSS DAVID MCMILLAN 1973 

SIMON FRASER UNIVERSITY 

November 1973 

A l l  r i g h t s  reserved. This t h e s i s  may not  be 

reproduced i n  whole o r  i n  p a r t ,  by photocopy 

o r  o t h e r  means, without permission of t h e  author .  



APPROVAL 

Name : Ross David M c ~ i l l a n  

Degree: Master of A r t s  

T i t l e  of Thes is :  Spontaneous Recovery Following El imina t ion  
of the Rest  per iod.  

Examining C o m i  t t e e  : 

Chairman : D r .  Roger Blackman 

- -. 

Kenneth R. ~ u r s t m  
Senior  Supervisor  

B.- K. Alexander 

l b e r t ,  Ph.D. 

Associate  Professor  
Un ive r s i t y  of B r i t i s h  Columbia 

Vancouver, B.C;  

' I  

Date Approved : 5 ,  ,,,/;& 
/ 

, , / 



PARTIAL COPYRIGllT LICENSE 

I h e r e b y  g r a n t  t o  Simon F r a s e r  U n i v e r s i t y  t h e  r i g h t  t o  lend 

my t h e s i s  o r  d i s s e r t a t i o n  ( t h e  t i t l e  o f  which i s  shown below) t o  u s e r s  

of  t h e  Simon F r a s e r  U n i v e r s i t y  L i b r a r y ,  and t o  make p a r t i a l  o r  s i n g l e  

c o p i e s  o n l y  f o r  s u c h  u s e r s  o r  i n  r e s p o n s e  t o  a r e q u e s t  from t h e  l i b r a r y  

o f  a n y  o t h e r  u n i v e r s i t y ,  o r  o t h e r  e d u c a t i o n a l  i n s t i t u t i o n ,  on i t s  own 

b e h a l f  o r  f o r  one of i t s  u s e r s .  I f u r t h e r  a g r e e  t h a t  pe rmiss ion  f o r  

m u l t i p l e  copying of t h i s  t h e s i s  f o r  s c h o l a r l y  purposes  may be  g r a n t e d  

b y  me o r  t h e  Dean of Graduate  S t u d i e s .  It is  unders tood  t h a t  copying 

o r  p u b l i c a t i o n  of  t h i s  t h e s i s  f o r  f i n a n c i a l  g a i n  s h a l l  n o t  b e  a l lowed  

w i t h o u t  my w r i t t e n  pe rmiss ion .  

T i t l e  of  T h e s i s  I ~ i s s e r t a t i o n  : 

Author  : - 

( s i g n a t u r e  ) 

(name ) 



Abstract 

Previous s t l ~ d i e s  have demonstrated t h a t  s t imul i  assoc- 

ia ted  with the  onset of acquis i t ion  t r a in ing  sessions r e s u l t  

i n  grea te r  response s t rength following ex t inc t ion  than do 

other  s t imul i  presented more frequently during t ra ining.  

The present study investigated the suggestion t h a t  the  

normal operat ion f o r  spontaneous recovery, i .e.  a r e s t  

period between the  ex t inc t ion  and t e s t  phases, may be only 

one of an almost i n f i n i t e  s e t  of operat ions which w i l l  

lead t o  the  apparent increase i n  response s t rength associated 

with spontaneous recovery. Pigeons ( 4 8  i n  4 groups of 

12 St s )  were given 5 da i ly  acquis i t ion  sessions of 20 t r i a l s  

each. On day 6, a l l  b i r d s  were extinguished t o  the domi~ant  

stimulus. The 4 groups received: 1) t r a in ing  and t e s t  

with the dominant stimulus, 30 minute r e s t  ( standard SR 

group) ; 2) t r a in ing  with the  dominant stimulus and t e s t  

with the  d i s t i n c t i v e  stimulus, no r e s t  ( d i s i n h i b i t i o n  group) ; 

3) t r a in ing  with a  f i r s t  t r i a l  d i s t i n c t i v e  stimulus and 

t e s t  with t h a t  d i s t i n c t i v e  stimulus, 30 minute r e s t ;  and 

4) t r a in ing  with a  f i r s t  t r i a l  d i s t i n c t i v e  stimulus and 

t e s t  with t h a t  d i s t i n c t i v e  stimulus, no r e s t .  Response 

frequency during the  t e s t  phase was g rea t e s t  f o r  groups 

3 and 4, while responding was almost completely absent f o r  

iii 



group 2, the  "d i s inh ib i t ion"  group. The r e s u l t s  a r e  seen 

as supporting the  view t h a t  the  phenomenon of spontaneous 

recovery i s  not dependent upon a  r e s t  period, but  r a the r  

on any cue of f i r s t  t r i a l  d i s t inc t iveness .  
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Table 

Table 1. Mean r e s u l t s  by group f o r  three  measures of 

Spontaneous Recovery. 
-2 0- 



Figure 

Figure 1 .  Response frequency during the  SR t e s t  t r i a l  

a s  a funct ion of t e s t i n g  with e i t h e r  the  "dominant" 
o r  the  "d i s t i nc t ive"  CS. (from Burstein & Moeser, 

1971.) 
-21- 

v i i  



Acknowledgments 

I wish to express my sincere appreciation to Dr. K. R. 

Burstein, whose ideas and unwavering support made this study 

possible. Special thanks also go to Dr. B. K. Alexander 

for his patience and criticism, and to Dr. James Marcia, who 

was always willing to listen to problems. Finally, I owe 

a special debt to my wife, Linda, for her encouragement 

and help in preparing this manuscript. 

vii i 



In t roduc t ion  

S ~ o n t a n e o u s  Recovery Following El iminat ion  of t h e  Rest 

Period 

The phenomenon of spontaneous recovery has t y p i c a l l y  

been defined as " the  r e t u r n  i n  s t r e n g t h  of a cond i t iona l  

response, whether p a r t i a l  o r  complete, brought about b~ 

l a 1  l apse  of time fo l lowing i t s  diminution by e x t i n c t i o n "  

[ i t a l i c s  added] ( ~ i m b l e ,  1961 ) . Such d e f i n i t i o n s  emphasize 

t h e  o f t e n  dramatic d i f f e r e n c e s  i n  response s t r e n g t h  obtained 

between two consecut ive t r i a l s  during an  e x t i n c t i o n  s e r i e s  

if a r e s t  per iod  i s  i n s e r t e d  a t  t h e  end of an  e x t i n c t i o n  

phase; i .e.  "uetweefi the last ext-inct-im t r i a i  and t h e  f i r s t  

spontaneous recovery t e s t  t r ia l .  The r e s t  per iod  has come 

t o  be used as a t e s t  f o r  t h e  d i f f e r e n c e s  i n  r e s i d u a l  e f f e c t s  

produced by v a r i a t i o n s  i n  t h e  e x t i n c t i o n  procedure ( e. g. 

massed d i s t r i b u t e d  e x t i n c t i o n ,  "below zero" e x t i n c t i o n ) ,  

while t h e  phenomenon of SR i t s e l f  has been used t o  t e s t  

f o r  t h e  " e f f e c t  of t ime" on e x t i n c t i o n  and thus  t o  ob ta in  

i n s i g h t  i n t o  t h e  n a t u r e  of e x t i n c t i o n .  Typica l  explanat ions  

of " the  e f f e c t  of t ime" a r e  t h a t  a f a t i g u e - l i k e  s t a t e  which 

has b u i l t  up dur ing  e x t i n c t i o n  d i s s i p a t e s  wi th  time ( e , g ,  

H u l l ' s  I ~ )  o r  t h a t  t h e  a c t i v i t y  i n t e r p o l a t e d  between t h e  

las t  e x t i n c t i o n  t r i a l  and t h e  t e s t  of r e t e n t i o n  i n t e r f e r e s  , 



with  t h e  r e t e n t i o n  of t h e  e x t i n c t i v e  tendency ( e ,  g. Liberman' s 

r e t r o a c t i v e  i n h i b i t i o n  ( f o r g e t t i n g )  of experimental  ex t inc t ion)  , 

Thus t h e  assumption t h a t  t h e  r e s t  per iod  i s  e s s e n t i a l  has  

r e s u l t e d  i n  SR being seen as a u s e f u l  t e s t i n g  technique 

and as an awkward experimental  f a c t  t o  be explained away 

r a t h e r  than  as a phenomenon t o  be i n v e s t i g a t e d  i n  i t s  own 

r i g h t .  

Despi te  t h i s  tendency, t h e r e  have been e f f o r t s  t o  

determine wi th  some p r e c i s i o n  t h e  s t imulus  cond i t ions  which 

con t ro l ,  o r  a t  l e a s t  a f f e c t ,  t h e  phenomenon of spontaneous 

recovery. I n  genera l ,  t h e s e  e f f o r t s  have emphasized t h e  

s i m i l a r i t y  between t h e  SR t e s t  t r i a l  and t h e  s ta r t  of acqui- 

s i t i o n  sess ions .  Thus Skinner ( 1950) suggested t h a t  " the  

s t imula t ion  co inc tden t  wi th  t h e  beginning of an  experiment 

must be ex tens ive  and un l ike  anything occur ing  i n  t h e  l a t e r  

p a r t  of t h e  experimental  per iod. . ,  When t h e  organism i s  

aga in  placed i n  t h e  experimental  s i t u a t i o n ,  t h e  s t imula t ion  

i s  res tored;  I' (p .  55). While Skinner seemed t o  emphasize 

events  e x t e r n a l  t o  t h e  a c t u a l  condi t ioning  procedure which 

a r e  re in t roduced i n  t e s t i n g  f o r  SR ( e , g .  handl ing t h e  S, 

\ p lac ing  2 i n  t h e  experimental  s i t u a t i o n ,  e t c , ) ,  Burs te in  
i 

(1967) at tempted t o  po in t  o u t  t h a t  a long wi th  t h e s e  "externa l"  

cues, t h e r e  a r e  cues inheren t  - i n  t h e  condi t ioning  procedure 

i t s e l f  which could r e s u l t  i n  t h e  re ins ta tement  of  response 

s t r e n g t h  assockated wi th  SR. Burs te in  noted t h a t  what i s  



genera l ly  r e f e r r e d  t o  as " the  CS" might b e t t e r  be viewed 

as a  s e r i e s  of d i f f e r e n t  CSis s i n c e  each member of a CS 

s e r i e s  i s  presented a t  a d i f f e r e n t  p o i n t  i n  time and bea r s  

a  d i f f e r e n t  temporal r e l a t i o n s h i p  t o  t h e  t o t a l  p a t t e r n  

of CS p resen ta t ions .  Burs te in  suggested t h a t  t h e  f i r s t  

CS i n  a s e r i e s  ( c s ~ )  i s  q u i t e  d i s s i m i l a r  from t h e  o t h e r  

CSts  wi th in  an acqu i s i t ion-ex t inc t ion  procedure i n  t h a t  

it i s  t h e  only  CS no t  preceded by o t h e r  CS1s. Because of 

t h e  i n t r i n s i c  d i s t i n c t i v e n e s s  of a "first" CS, t h e  tendency 

not  t o  respond generated by e x t i n c t i o n  procedures general-  

i z e s  l e s s  t o  it than  t o  o t h e r  CS1s. Since t h e  opera t ions  

f o r  producing spontaneous recovery involve,  "by d e f i n i t i o n " ,  

a f a i r l y  . l w t h y  res t  per iod  p r i o r  t o  t h e  t e s t  of SR, Burstein 

contended t h a t  t h e  CS presented  on a t e s t  of SR i s  much 

more s i m i l a r  t o  CS1 than  t o  t h e  CSts  presented  dur ing  t h e  

e x t i n c t i o n  t r ia ls .  "For t h i s  reason, response s t r e n g t h  

i s  much g r e a t e r  t o  t h i s  t e s t  s t imulus than  it was t o  t h e  

previous CS p resen ta t ion ,  i .e . ,  t o  t h e  CS on t h e  las t  ex- 

t i n c t i o n  t r i a l .  " (p .  390) .  

I n  a r e c e n t  study, Burs te in  & Moeser (1971) inves t iga ted  

t h i s  hypothesis  t h a t  t h e  apparent  inc rease  i n  response 

s t r e n g t h  a s s o c i a t e d  wi th  spontaneous recovery can b e s t  

be explained i n  terms of t h e  s i m i l a r i t y  between t h e  s t i m -  

u lus  on an  SR t e s t  t r i a l  and t h e  CS,. Three groups of 

pigeons were given f i v e  d a i l y  key peck a c q u i s i t i o n  sess ions  



of 30 t r ia l s  each. "Group 1 "  was presented wi th  a d i s t i n c -  

t i v e  s t imulus  ( a  red  CS) on t h e  f i r s t  t r i a l  of each d a i l y  

a c q u i s i t i o n  sess ion ,  On a l l  remaining a c q u i s i t i o n  t r ia ls ,  t h e  

CS was green. S imi la r ly ,  "Group 20" was presented  wi th  

t h e  d i s t i n c t i v e  CS on t h e  twen t i e th  t r i a l  of each acqui- 

s i t i o n  sess ion ,  and wi th  t h e  green CS on a l l  remaining 

t r ia ls .  "Group C", t h e  c o n t r o l  group, received t h e  green 

CS on a l l  a c q u i s i t i o n  t r ia ls .  On day s ix ,  a l l  Sls were 

ext inguished t o  t h e  dominant (green)  CS, .and were returned 

t o  t h e i r  "home cages" f o r  twenty minutes. Following t h i s  

r e s t  per iod,  each of t h e s e  groups was divided i n t o  two 

subgroups, one being t e s t e d  f o r  spontaneous recovery t o  

t h e  dominant CS, and t h e  o t h e r  t o  t h e  d i s t i n c t i v e  CS, 

A s  shown i n  Fig.  1, response frequency on t h e  SR t e s t  t r i a l  

was g r e a t e s t  i n  t h a t  group which was presented  wi th  t h e  

same d i s t i n c t i v e  s t imulus  on both  t h e  f i r s t  a c q u i s i t i o n  

t r i a l  and t h e  t e s t  t r i a l  ( ~ r o u p  1-d is t . ) .  Responding was 

almost completely i n h i b i t e d  i n  t h e  group which was presented 

wi th  a d i s t i n c t i v e  s t imulus  s o l e l y  on t h e  t e s t  t r i a l  (Group 

C-d i s t . ) .  Performance f o r  t h e  group presented  wi th  t h e  

d i s t i n c t i v e  CS on t h e  t w e n t i e t h  a c q u i s i t i o n  t r i a l  and t e s t e d  

wi th  t h e  d i s t i n c t i v e  CS ( ~ r o u p  20-dist .)  was in termedia te  

and d i d  n o t  d i f f e r  from that  of  t h e  t h r e e  groups t e s t e d  

wi th  t h e  dominant s t imulus.  

These r e s u l t s  o f f e r  s t r o n g  support  f o r  t h e  p o s i t i o n  
b, 



taken  by Burstein.  The g r e a t e s t  re ins ta tement  i n  response 

s t r e n g t h  was obta ined  when t h e  SR t e s t  s t imulus  was t h e  

most similar t o  t h e  "cs," ( r e a  s t imulus)  and a t  t h e  same 

time most e a s i l y  d i s t i n g u i s h a b l e  from t h e  dominant s t imulus 

(g reen  CS) presented  on t h e  o t h e r  a c q u i s i t i o n  and e x t i n c t i o n  

trials. While a "s t imulus  t r a c e "  p o s i t i o n  might be invoked 

t o  exp la in  t h e  g r e a t e r  response t o  t h e  d i s t i n c t i v e  (and 

non-extinguished) CS, t h e  t e s t  performance f o r  t h e  group 

presented wi th  t h e  same d i s t i n c t i v e  CS on t h e  twen t i e th  

a c q u i s i t i o n  t r i a l  and t h e  SR t e s t  t r i a l  would seem t o  make 

t h i s  explanat ion  untenable.  The au thors  concluded t h a t  

" the  r e s t  pe r iod  c u r r e n t l y  viewed as e s s e n t i a l  f o r  gener- 

a t i n g  t h e  phenomenon of SR may merely be one of an almost 

i n f i n i t e  number of opera t ions  which w i l l  gene ra te  t h e  

apparent  i n c r e a s e  i n  response s t r e n g t h  a s s o c i a t e d  wi th  

SR" (p .  233) i n  t h a t  t h e  r e s t  pe r iod  se rves  t o  c r e a t e  a 

d i s t i n c t i v e  s t imulus  a s soc ia ted  wi th  t h e  onse t  of acqui- 

s i t i o n  t r i a l s  which a r e  re inforced .  

A second s tudy ( ~ u r s t e i n  & Mackenzie, i n  p ress )  was 

designed t o  t e s t  whether o r  no t  " i d e n t i c a l  elements" o r  

"s t imulus t r a c e s ' '  a r e  e s s e n t i a l  t o  r e p l i c a t i n g  t h e  r e i n -  
( 

statement  of response s t r e n g t h  d isp layed i n  t h e  previous 

study. I t  was, a t  t h e  same time, designed t o  t e s t  whether 

o r  not  an a b s t r a c t i o n  o r  concept such as novel ty  could 

r e i n s t a t e  response s t r e n g t h  i f  it were a s s o c i a t e d  wi th  



t h e  onse t  of  a c q u i s i t i o n  t r a i n i n g  sess ions .  The concept 

of "novelty" involved t r a i n i n g  a l l  gfs  wi th  a d i f f e r e n t  

d i s t i n c t i v e  s t imulus  on t h e  f i r s t  t r i a l  of  each of f i v e  

d a i l y  a c q u i s i t i o n  sess ions .  Following e x t i n c t i o n  t o  t h e  

dominant s t imulus  on day s ix ,  S's were broken down i n t o  

seven groups which were t e s t e d  f o r  r e s i d u a l  response s t r e n g t h  

t o  each d a y ' s  d i s t i n c t i v e  s t imulus,  t h e  dominant CS, o r  

a novel CS never be fo re  presented. It was found t h a t  response 

s t r e n g t h  t o  each d a y ' s  d i s t i n c t i v e  CS was g r e a t e r  than  

t o  t h e  dominant CS, t h u s  suppor t ing  t h e  f i n d i n g s  of t h e  

previous s tudy d e s p i t e  t h e  f a c t  t h a t  t h e  t e s t  s t imulus  

had been presented  t o  each S only  once p r i o r  t o  t h e  t e s t  

t r ia l .  Contrary t o  t h e  previous  s tudy i n  which a completely 

novel CS i n h i b i t e d  SR trial responding, t h e  group t e s t e d  

with a new novel CS exh ib i t ed  t h e  h ighes t  response s t r e n g t h  

i n  t h i s  study. The au thors  s t a t e d  t h a t  "it seems i n  pr inc-  

i p l e  u n l i k e l y  t h a t  any p o s i t i o n  involving a s t imulus  t r a c e  

o r  t h e  r e i n t r o d u c t i o n  of  previous ly  presented  s t imula t ion  

would be t e n a b l e  i n  exp la in ing  t h e s e  r e s u l t s ,  s i n c e  t h e  

t e s t  s t imulus  was never presented  before".  The con t rad ic to ry  

r e s u l t s  obta ined  i n  t h e s e  two s t u d i e s  f o r  groups t e s t e d  

wi th  a completely new CS was taken as s t r o n g  evidence t h a t  

t h e  concept of novel ty  can i n  f a c t  be used t o  genera te  

t h e  apparent  increment i n  response s t r e n g t h  as soc ia ted  

wi th  "SR", provided t h a t  t h e  concept had previous ly  been 



assoc ia ted  wi th  t h e  o n s e t  of  re inforced  a c q u i s i t i o n  trials, 

The " informat ional  value" i n t e r p r e t a t i o n  of spontan- 

eous recovery advanced by t h e  au thors  suggested t o  them 

t h a t  t h e  " r e s t  per iod"  c u r r e n t l y  viewed as e s s e n t i a l  f o r  

genera t ing  t h e  phenomenon of SR may be e s s e n t i a l  only  t o  

t h e  e x t e n t  t h a t  a pe r iod  devoid of  C S  p r e s e n t a t i o n s  i s  

necessary t o  c r e a t e  a d i s t i n c t i v e  "first" st imulus,  A s  

t h e  Burs te in  & Mackenzie s tudy demonstrated t h a t  t h e r e  

a r e  many opera t ions  which may be used t o  a s s o c i a t e  a  d i s t -  

i n c t i v e  s t imulus  wi th  t h e  onse t  of a c q u i s i t i o n  sess ions ,  

t h e  au thors  suggested t h a t  t h e  r e s t  per iod  could poss ib ly  

be e l iminated  and t h e  phenomenon of SR maintained i f  such 

a d i s t i n c t i v e  s t imulus,  previous ly  a s s o c i a t e d  wi th  t h e  

onse t  of r e in fo rced  a c q u i s i t i o n  t r ia l s ,  were used on t h e  

t e s t  t r i a l .  

The p r e s e n t  s tudy was designed t o  a s s e s s  t h e  accuracy 

of t h i s  suggest ion.  It was f e l t  t h a t  any "spontaneous 

recovery" d isp layed fo l lowing t h e  e l i m i n a t i o n  of  t h e  r e s t  

per iod  would be d i f f i c u l t  t o  exp la in  i n  terms of  t h e  t r a d i -  

t i o n a l  i n h i b i t i o n  and i n t e r f e r e n c e  models of SR, 



Method 

Subjects:  The S1s were 48 White King pigeons, male and 

female, maintained a t  8@ ad l i b i t u m  weight, randomly divided 

i n t o  4 groups of 12. 

Apparatus: A Grason-Stadler operant-condi t ioning s t a t i o n  

( ~ 1 1 0 0 ~ ~ )  was used. White noise  was piped i n t o  t h e  operant  

chamber from a Grason-Stadler noise  genera to r  ( ~ 8 2 9 ~ )  t o  

e l imina te  t h e  e f f e c t s  of t r a n s i e n t  noises .  A Grason-Stadler 

Mult iple  Stimulus P r o j e c t o r  ( ~ 4 5 8 0 )  was modified t o  p resen t  

t h e  necessary s t i m u l i .  Two CS1s were used, red    ratt ten 
F i l t e r  No, 25) and green   ratt ten F i l t e r  No, 61).  

Procedure: - S 1 s  were magazine and key-peck t r a i n e d  t o  a 

white key l i g h t .  The "house" l i g h t  was removed and each 

S was given 5 days of  a c q u i s i t i o n  t r a i n i n g  c o n s i s t i n g  of - 
20 t r i a l s  of 15 seconds each during which t h e  C S  l i g h t  

was on and a l l  responses were r e in fo rced  by 3 seconds access  

t o  food ( s t a n d a r d  Purina Pigeon ~ e l l e t s ) .  C S  t r i a l s  were 

separa ted  by 15 second "blackout" pe r iods  during which 

t h e  operant  chamber was completely dark and no re in fo rce -  

ment was a v a i l a b l e ,  On day 6, a l l  s underwent e x t i n c t i o n  

u n t i l  they  reached a c r i t e r i o n  of  5 consecut ive t r i a l s  

without a response,  The SR t e s t  phase cons i s t ed  of a second 

e x t i n c t i o n  s e r i e s  t o  t h e  same c r i t e r i o n ,  

Design: The 48 Sls were divided i n t o  4 groups on t h e  b a s i s  



of 1 )  whether o r  no t  a d i s t i n c t i v e  f i r s t  t r i a l  CS was used 

i n  t h e  a c q u i s i t i o n  sess ions ,  and 21 whether o r  not  a r e s t  

per iod separa ted  t h e  SR t e s t  t r i a l s  from t h e  e x t i n c t i o n  

phase. The opera t ions  de f in ing  each of t h e  4 groups a r e  

as follows: 

Control-30; a l l  a c q u i s i t i o n ,  ex t inc t ion ,  and t e s t  

t r i a l s  wi th  t h e  same (green)  CS; 30 minute r e s t  per iod  

i n  t h e  home cage between t h e  e x t i n c t i o n  and t e s t  phases. 

This i s  t h e  "s tandard  spontaneous recovery group" repre-  

s e n t i n g  a t y p i c a l  procedure used t o  genera te  t h e  phenomenon. 

D-30; t h e  d i s t i n c t i v e  ( r e d )  CS used on t h e  f i r s t  

t r i a l  of each a c q u i s i t i o n  sess ion ,  t h e  dominant (green)  

CS on t r i a l s  2-20 of each a c q u i s i t i o n  s e s s i o n  and on a l l  

e x t i n c t i o n  t r ia ls ;  30 minute r e s t  per iod;  SR t e s t  wi th  

t h e  d i s t i n c t i v e  CS. This  group r e p l i c a t e s  t h e  group from 

t h e  Burs te in  & Moeser (1971) s tudy which was presented 

with t h e  same d i s t i n c t i v e  CS on both  t h e  f i r s t  a c q u i s i t i o n  

t r ia ls  and t h e  t e s t  t r i a l .  

D-0; t h e  same procedure was used as i n  t h e  previous 

group wi th  t h e  except ion  t h a t  t h e  r e s t  per iod  was el iminated.  

Control-0; t h e  dominant (green)  C S  used on a l l  ac- 

q u i s i t i o n  and e x t i n c t i o n  t r ia ls ;  no r e s t  per iod;  t e s t  wi th  

t h e  d i s t i n c t i v e  ( r e d )  CS. To be s t r i c t l y  analogous t o  

t h e  D-0 group, t h i s  group should have been t e s t e d  wi th  

t h e  dominant CS, I t  should be noted, however, t h a t  such 



a procedure would merely r e s u l t  i n  t h e  con t inua t ion  of 

e x t i n c t i o n  p a s t  t h e  c r i t e r i o n .  By switching t o  t h e  d i s t -  

i n c t i v e  ( f o r  t h i s  group, novel) CS, t h i s  group becomes 

" d i s i n h i b i t i o n  c o n t r o l  group I f ,  a l lowing t e s t  t h e  

hypothesis  t h a t  any inc rease  i n  response s t r e n g t h  shown 

on t h e  t e s t  t r i a l s  by t h e  D-0 group i s  due t o  t h e  d i s i n -  

h i b i t i n g  inf luence  of t h e  change i n  CS colour ,  r a t h e r  than  

t o  t h e  e f f e c t s  of  "first  t r i a l  d i s t i n c t i v e n e s s " .  



Resu l t s  

An a n a l y s i s  of var iance  showed t h a t  t h e r e  were no 

s i g n i f i c a n t  d i f f e r e n c e s  between groups, F( 3/44) (1 ,  i n  

response frequency over  t h e  last  f i v e  t r ia ls  i n  t h e  acqui- 

s i t i o n  s e r i e s .  There were a l s o  no s i g n i f i c a n t  d i f f e r e n c e s  

during e x t i n c t i o n  i n  response frequency on t h e  f i r s t  ex- 

t i n c t i o n  t r i a l ,  F( 3/44) (1, i n  t o t a l  response frequency 

during e x t i n c t i o n ,  F(3/44) = 1.34, o r  i n  number of t r i a l s  

t o  t h e  c r i t e r i o n  of f i v e  successive t r i a l s  without  a response, 

F( 3/44) < I .  

Three measures of  spontaneous recovery were obtained: 

1 )  the response frequency on t h e  f i rs t  t e s t  t r i a l  (as re-  

ported by Burs te in  & Moeser, 1971, and Burs te in  & Mackenzie, 

i n  p ress )  ; 2) t h e  t o t a l  response frequency during t h e  t e s t  

phase; and 3) t h e  number of  t e s t  t r i a l s  t o  t h e  c r i t e r i o n  

of  f i v e  success ive  t r i a l s  without a response ( s e e  Table 1 ) .  

An a n a l y s i s  of va r i ance  based upon t h e  response f r e -  

quency during t h e  f i r s t  t e s t  t r i a l  was s i g n i f i c a n t ,  ~ ( 3 / 4 4 )  

= 10.11, p<. 001. Separate  t - t e s t s  were performed i n  an 

a t tempt  t o  i d e n t i f y  t h e  sources of t h e  o v e r a l l  s ign i f i cance .  

The comparison between groups D-0 and D-30 (which d i f f e r e d  

only  i n  t h a t  t h e  former group received no r e s t  per iod)  

was no t  s i g n i f i c a n t ,  t( 22df) = 0.579, t h u s  i n d i c a t i n g  t h a t  

t h e  e l i m i n a t i o n  of t h e  r e s t  per iod  had no s i g n i f i c a n t  e f f e c t ,  

The groups which rece ived  a f i r s t  t r i a l  d i s t i n c t i v e  CS 



during a c q u i s i t i o n  (D-0 and D-30) responded s i g n i f i c a n t l y  

more o f t e n  t h a n  d id  t h e  s tandard  spontaneous recovery group 

( control-30),  t ( 3 4 d f )  =3,01, p<. 0025 f o r  t h e  one- ta i led  

hypothesis  being t e s t e d ,  confirming t h e  r e s u l t s  of t h e  

previous s t u d i e s ,  Response frequency f o r  t h e  Control-30 

group was s i g n i f i c a n t l y  g r e a t e r  t h a n  f o r  t h e  " d i s i n h i b i t i o n "  

group ( control-0) , t( 22df) =2.08, p<. 025 f o r  t h e  one- ta i led  

hypothesis  being t e s t e d .  This  confirms t h e  r e s u l t s  of 

t h e  Burs te in  & Moeser s tudy i n  which responding was almost 

t o t a l l y  i n h i b i t e d  t o  a completely novel s t imulus  presented 

on t h e  t e s t  t r i a l ,  fol lowing a r e s t  per%od. 

A second a n a l y s i s  of  var iance  was performed f o r  t h e  

t o t a l  response frequency during t h e  t e s t  phase, and was 

found t o  be s i g n i f i c a n t ,  ~ ( 3 / 4 4 )  =4,99, p<. 01, Ind iv idua l  

t - t e s t s  r e v e a l  t h a t  t h e  sources of s i g n i f i c a n c e  a r e  sub- 

s t a n t i a l l y  t h e  same as f o r  response frequency on t h e  f i r s t  

t e s t  t r ia l .  The comparison between groups D-0 and D-30 

was not  s i g n i f i c a n t ,  t ( 2 2 d f )  =0,29, f u r t h e r  i n d i c a t i n g  

t h a t  t h e  e l i m i n a t i o n  of  t h e  r e s t  per iod  had no s i g n i f i c a n t  

e f f e c t  on response s t r e n g t h  i f  t h e  t e s t  C S  had previous ly  

been a s s o c i a t e d  wi th  t h e  o n s e t  of r e in fo rced  a c q u i s i t i o n  

t r ia ls ,  T o t a l  response frequency during t h e  t e s t  phase 

f o r  t h e  d i s t i n c t i v e  f i r s t  t r i a l  CS groups (D-0 and D-30) 

was s i g n i f i c a n t l y  g r e a t e r  than  f o r  t h e  s tandard  SR group 

( control-301, t( 34df) =2,136, p<, 025 f o r  t h e  one- ta i led  



f hypothesis  be ing  t e s t e d ,  and g r e a t e r  f o r  t h e  Control-30 

group than  f o r  t h e  " d i s i n h i b i t i o n i '  group ( control-0) , 
t ( 2 2 d f )  ~ 4 . 4 7 ,  p<, 001, 

F ina l ly ,  an  a n a l y s i s  of  var iance,  performed on t h e  

number of  t e s t  t r ia ls  t o  c r i t e r i o n ,  was s i g n i f i c a n t ,  

F( 3/44) =4.29, p<, 01. Separate  t - t e s t s  r e v e a l  t h a t  t h e  

o v e r a l l  s i g n i f i c a n c e  can be a t t r i b u t e d  t o  t h e  almost t o t a l  

l ack  of responding by t h e  Control-0 group. A l l  comparisons 

not  involving t h e  " d i s i n h i b i t i o n "  group r e s u l t e d  i n  t -values 

of  l e s s  than  1, while  t h e  comparison of  groups D-0, D-30, 

and Control-30 t o  Control-0 was s i g n i f i c a n t ,  t( 46df) =3.22, 



Discussion 

The r e s u l t s  of t h i s  s tudy provide s t rong  support  f o r  

t h e  hypothesis  t h a t  a " r e s t  per iod" i s  not  e s s e n t i a l  f o r  

genera t ing  t h e  apparent  inc rease  i n  response s t r e n g t h  

as soc ia ted  wi th  spontaneous recovery, and when taken i n  

conjunct ion wi th  t h e  previous s tud ies ,  o f f e r  f u r t h e r  sup- 

p o r t  f o r  an informat ional  value i n t e r p r e t a t i o n  of SR. 

The two groups which received a d i s t i n c t i v e  s t imulus 

a s soc ia ted  wi th  t h e  onse t  of a c q u i s i t i o n  t r a i n i n g  responded 

s i g n i f i c a n t l y  more than  d id  t h e  s tandard SR c o n t r o l  group, 

both i n  terms of t h e  f i r s t  t e s t  t r i a l  and i n  terms of 

t o t a l  t e s t  performance. This  confirms t h e  f i n d i n g s  of 

t h e  two previous s t u d i e s .  No s i g n i f i c a n t  d i f f e rence ,  

however, was found between t h e  two d i s t i n c t i v e  f i r s t  t r i a l  

s t imulus groups (D-0 and D-30) on e i t h e r  response measure, 

i n d i c a t i n g  t h a t  f o r  t h e s e  groups, t h e  r e s t  per iod  was a  

n e g l i g i b l e  f a c t o r  i n  determining t e s t  performance. These 

f ind ings  a r e  i n  accord wi th  t h e  informat ional  value i n t e r -  

p r e t a t i o n  advanced by Burstein.  It was suggested t h a t  

" the  high response frequency obta ined . . . in  groups which 

received matched d i s t i n c t i v e  s t i m u l i  on t h e  f i rs t  acqui- 

s i t l o n  t r i a l  and on t h e  t e s t  t r i a l  would be r e l a t i v e l y  

unaffected if t h e  r e s t  per iod  were abol ished,  s i n c e  removal 

of t h e  r e s t  per iod  would e l imina te  f i r s t n e s s  as a d i s t i n c -  

t i v e  cue, but  would no t  e l imina te  colour  as an  e f f e c t i v e  



i 

cue. " ( Burs te in  & Moeser, 197 1, pp. 333-3341. It would 

appear t h a t  i n  t h e  p resen t  s tudy t h e  informational  value 

provided by t h e  d i s t i n c t i v e  CS colour  reached an  asymptotic 

l e v e l ,  t h a t  is,  any information which may have been pro- 

vided by t h e  r e s t  per iod,  i n  terms of  f i r s t n e s s ,  became 

redundant and t h u s  d i d  not  c o n t r i b u t e  t o  t h e  f u r t h e r  re -  

covery of response s t r eng th .  

The t e s t  performance of t h e  Control-0 group i s  a l s o  

seen as suppor t ing  t h i s  i n t e r p r e t a t i o n .  A s  i n  t h e  group 

repor ted  by Burs te in  & Moeser which was presented  with 

a d i s t i n c t i v e  s t imulus  s o l e l y  on t h e  t e s t  t r i a l  fol lowing 

a r e s t  period, t e s t  t r i a l  responding was v i r t u a l l y  elim- 

ina ted  i n  t h e  Control-0 group. This l a c k  of response s t r eng th  

i s  seen as a r e s u l t  of t h e  absence of cues a s soc ia ted  w i t h  

t h e  onse t  of r e in fo rced  a c q u i s i t i o n  t r i a l s ,  I n  t h e  case 

of Control-0, t h e  e l i m i n a t i o n  of t h e  r e s t  pe r iod  removed 

f i r s t n e s s  as a p o s s i b l e  d i s t i n c t i v e  cue, while  t h e  l a c k  

of p r i o r  exposure t o  t h e  d i s t i n c t i v e  ( r e d )  CS el iminated 

a s s o c i a t i o n  wi th  a c q u i s i t i o n  onse t  as a p o s s i b l e  source 

of information. Thus t h e  low response s t r e n g t h  displayed 

by t h e  Control-0 group can be explained i n . t e r m s  of t h e  

absence of those  cues which normally make t h e  SR t e s t  

s t imulus  more similar t o  those  a s s o c i a t e d  wi th  t h e  onse t  

of re inforced  a c q u i s i t i o n  s e s s i o n s  than  t o  those  i n  t h e  

e x t i n c t i o n  phase. The r e s u l t s  of t h e  analogous group 



repor ted  by Burs te in  Moeser can be explained i n  similar 

terms. While t h e  r e s t  per iod  used wi th  t h i s  group may 

have provided a cue of f i r s t n e s s ,  t h e  t e s t  C S  was e a s i l y  

d i s t i n g u i s h a b l e  from t h e  s t i m u l i  presented on a l l  previous 

t r ia ls ,  inc luding  t h e  "CSl I S " .  I t  i s  suggested t h a t  t h e  

d i s s i m i l a r i t y  of  t h e  t e s t  s t imulus  and t h e  "CS," generated 

by t h e  d i f f e r e n c e  i n  colour  i s  g r e a t e r  than  t h e  s i m i l a r i t y  

r e s u l t i n g  from "f i r s t n e s s " .  The "ne t"  information a v a i l -  

a b l e  t o  t h e  s t h u s  s t r e s s e s  d i s s i m i l a r i t y  from t h e  s t imulus 

a s soc ia ted  wi th  t h e  onse t  of a c q u i s i t i o n  t r a i n i n g ,  r e s u l t i n g  

i n  t h e  con t inua t ion  of t h e  non-response tendency developed 

during e x t i n c t i o n .  ! 

While t h e s e  r e s u l t s  tend t o  support  t h e  informational  

value hypothesis,  t h e r e  seems t o  be no obvious way t o  

exp la in  them i n  terms of t h e  more t r a d i t i o n a l  models of 

spontaneous recovery. The i n h i b i t i o n  model of  SR ( e .  g, 

Hull, 1952) i s  dependent upon a r e s t  per iod  i n  t h a t  t h e r e  

must be t ime f o r  t h e  IR, b u i l t  up during e x t i n c t i o n ,  t o  

d i s s i p a t e .  It i s  d i f f i c u l t  t o  see  how t h e  high response 

frequency d isp layed by t h e  D-0 group could be explained 

by t h i s  model, s i n c e  no r e s t  per iod  was provided t o  allow 

t h e  d i s s i p a t i o n  o f  IR. Likewise, t h e  i n t e r f e r e n c e  hypoth- 

e s i s  proposed by Liberman ( 1944; 1948) seems inapproapr ia te  

i n  t h a t  it i s  dependent upon a r e s t  per iod  t o  provide t h e  

oppor tuni ty  f o r  a c t i v i t i e s  which i n t e r f e r e  wi th  t h e  r e t e n t i o n  



-17- 

of ex t inc t ion .  While a "st imulus t r a c e "  o r  " i d e n t i c a l  

elements" p o s i t i o n  could be invoked t o  d e a l  wi th  t h e  per- 

formance of t h e  D-0 group, t h e  r e s u l t s  of  t h e  Burs te in  & 

Mackenzie s tudy suggest  t h a t  such c o n s t r u c t s  a r e  not  re -  

quired t o  exp la in  t h e  p resen t  f indings .  F i n a l l y ,  t h e  t e s t  

performance of t h e  Control-0 group, which d i f f e r e d  from 

D-0 only  i n  t h a t  t h e  d i s t i n c t i v e  CS was no t  presented  during 

a c q u i s i t i o n  t r a i n i n g ,  would seem t o  e l imina te  a d i s inh ib -  

i t i o n  hypothes is  from s e r i o u s  cons idera t ion .  

These r e s u l t s ,  t he re fo re ,  o f f e r  f u r t h e r  support  f o r  

t h e  sugges t ion  of  Burs te in  & Mackenzie t h a t  t h e  r e s t  per iod 

i s  only one of many p o s s i b l e  opera t ions  which w i l l  l ead  

t o  t h e  apparent  inc rease  i n  response s t r e n g t h  a s s o c i a t e d  

with t h e  phenomenon of  spontaneous recovery,  I n  general ,  

it i s  f e l t  t h a t  any opera t ion  which s t r e s s e s  t h e  s i m i l a r i t y  

between t h e  SR t e s t  t r i a l  and t h e  onse t  of  a c q u i s i t i o n  

s e r i e s  while, a t  t h e  same time, maintaining a degree of 

d i s s i m i l a r i t y  between t h e  SR t e s t  s t imulus  and t h e  s t i m u l i  

presented during o t h e r  e x t i n c t i o n  t r ials ,  w i l l  r e s u l t  i n  

such a c h a r a c t e r i s t i c  recovery of response s t r eng th .  Thus, 

Liberman (1944)  found t h a t  t h e  i n t e r p o l a t i o n  of  an  eyebl ink 

condi t ioning  procedure during t h e  per iod  between t h e  ex- 

t i n c t i o n  and t e s t  of recovery of a  condi t ioned GSR increased 

t h e  amount of  spontaneous recovery of  t h e  GSR, He a l s o  

found t h a t  i f  t h e  s t i m u l i  used f o r  t h e  o r i g i n a l  and t h e  



/ i n t e r p o l a t e d  condi t ioning  were s i m i l a r  ( 1000 cps tone and 
t 
s 
I 60-cycle buzz), t h e r e  were g r e a t e r  e f f e c t s  upon spontaneous 

recovery than  i f  t h e  s t i m u l i  were d i s s i m i l a r  ( 1000 cps 

tone and l i g h t ) .  S imi lar ly ,  Reid (1958) noted t h a t  "The 

r e i n f o r c i n g  event  i s  p resen t  as a s t imulus  i n  t h e  s i t u a t i o n  

i n  which a response i s  acquired and i s  absent  from t h e  

e x t i n c t i o n  s i t u a t i o n .  When e x t i n c t i o n  condi t ions  a r e  made 

more similar t o  those  of a c q u i s i t i o n  by in t roducing  a 

r e i n f o r c e r  unre la ted  t o  behaviour ( ' f r e e f  reinforcement) ,  

t h e  ext inguished response i s  res tored" .  (p .  202) Fur ther  

r e sea rch  i n t o  t h e  p r e c i s e  s t imulus condi t ions  which c o n t r o l  

t h e  phenomenon of SR w i l l  determine t h e  f r u i t f u l n e s s  of 

t h i s  informat ional  va lue  i n t e r p r e t a t i o n .  
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Table 1, Mean r e s u l t s  by group f o r  t h r e e  measures of 

Spontaneous Recovery. 

No. of Test  
T r i a l s  t o  

C r i t e r i o n  

Control-0 

control-30 

D-O 

D-30 

Resp. Freq, 

on f i r s t  

Tes t  T r i a l  

To ta l  Resp. 

Freq. during 
Tes t  Phase 

1.00 

3.42 

11.33 

13.42 

2,33 

14.75 

42.17 

37.33 



- .Tested with distinctive CS 
0 Tested with dominant 

1 20 

G R O U P  

Fig. 1. Response frequency during the SR test trial as a m c t i o n  

of testing with either the "dominant" or the "distinctive" CS. 

(from Burstein & Moeeer, 1971.) 


