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ABSTRACT

ACQUISITION OF A DISCRETE-TRIAL-OPERANT APPETITIVE RESPONSE IN RATS 

AFTER EXPOSURE TO RESPONSE-INDEPENDENT FOOD

by

ROBERT PHILIP PALESE 

A dviser: P ro fe sso r W illiam  F . Oakes

M aier and Seligman (1976) have a s s e r te d  th a t  th e  p re s e n ta tio n  

o f u n c o n tro lla b le  (response-independen t) a v e rs iv e  even ts produces 

th e  b eh av io ra l phenomenon " le a rn e d  h e lp le s sn e s s " . According to  

Seligm an (1975)* th e  s ta te  of h e lp le s sn e ss  m an ifes ts  i t s e l f  as a 

reduced a b i l i t y  on th e  p a r t  o f an organism  subsequen tly  to  le a rn  

th a t  purposive responses can produce fav o ra b le  outcomes.

Although th e  au th o rs  proposed th a t  th e  le a rn e d  h e lp le s sn e ss  

phenomenon was a g en era l e f f e c t  encompassing bo th  u n c o n tro lla b le  

noxious as w ell as non-noxious e v e n ts , th e  p le th o ra  o f le a rn ed  

h e lp le ssn e ss  experim ents conducted using  a v e rs iv e  stim u lus outcomes 

( e .g . ,  shock) has no t been n e a r ly  matched by th o se  c a r r ie d  ou t w ith  

p o s i t iv e  stim ulus outcomes ( e . g . ,  fo o d ). I n  f a c t ,  th e re  i s  not a 

s in g le  study  c ite d  in  th e  r a t  le a rn in g  l i t e r a t u r e  th a t  employed a 

p o s i t iv e  stim ulus outcome in  an experim ental procedure l ik e  th a t  

o f  th e  ty p ic a l  lea rn ed  h e lp le s sn e ss  re se a rc h  p ro je c ts .

I t  was f o r  th e  fo rego ing  reasons th a t  th e  p re se n t experim ent, 

which i s  th e  a p p e t it iv e  analogue to  th e  le a rn e d  h e lp le s sn e ss  s tu d ie s ,  

was conducted. Three groups of su b je c ts  rece iv ed  a  s e r ie s  o f e i th e r  

response-dependent food, response-independen t food o r  mere food-hopper 

t r a in in g ,  re s p e c tiv e ly . Follow ing th e s e  p re tre a tm e n t p rocedures, 

a l l  anim als were te s te d  f o r  a c q u is i t io n  o f a d i s c r e t e - t r i a l  operan t



5

response f o r  food re in fo rcem en t.

The r e s u l ts  o f  th e  p re se n t experim ent in d ic a te d  th a t  in  each 

in s ta n c e  in  which s t a t i s t i c a l  s ig n if ic a n c e  was e s ta b l is h e d  ( e .g . ,  

f iv e  out o f a  p o s s ib le  n ine  tim es) th e  b a r-p re s s in g  response le v e ls  

o f th e  su b je c ts  t h a t  had p re v io u s ly  re c e iv e d  response-independent 

food p e l l e t s  was depressed  when compared w ith  th e  response  le v e ls  

o f th o se  su b je c ts  t r a in e d  to  make a  d i f f e r e n t  a c tiv e  response 

(head-poking) in  o rd e r  to  p rocu re  nourishm ent. However, in  c o n tra s t  

w ith  th e  u su a l le a rn e d  h e lp le s sn e ss  r e s u l t s ,  th e  b a r-p re s s in g  response 

le v e ls  o f th e  c o n tro l group were in d is t in g u is h a b le  from th e  

perform ance o f th e  response-independen t anim als b u t s ig n i f ic a n t ly  

d i f f e r e n t  from th e  perform ance o f th e  response-dependent su b je c ts  

on a l l  occasions f o r  which s t a t i s t i c a l  s ig n if ic a n c e  was o b ta in ed .

An ex p lan a tio n  based upon contingency th eo ry  was advanced to  account 

f o r  th ese  seem ingly anomolous f in d in g s .

The fin d in g s  o f th e  c u rre n t experim ent were c o n s is te n t  w ith  

th e  th e s is  p resen te d  by MacKintosh (1973)» which a s s e r te d  th a t  

anim als le a rn  to  '‘ignore" independen tly  p re sen te d  even ts  and a t te n d  

to  co n tin g en tly  p resen te d  e v e n ts . F u r th e r , th e  r e s u l t s  o f th e  

c u rre n t experim ent were in c o n s is te n t  w ith  th e  p o s i t io n  s e t  fo r th  

by R escorla  (1967)> which suggested  th a t  independence between two 

ev en ts  i s  a n e u tra l  c o n d itio n  which le a d s  to  no co n d itio n in g  between 

th e  two ev en ts .

The p re sen t f in d in g s , to g e th e r  w ith  th e  re le v a n t f in d in g s  

re p o rte d  in  th e  l i t e r a t u r e ,  were in te rp re te d  as being  com patible 

w ith  th e  hypotheses which suggests  th a t  th e  experience o f  a non- 

p re d ic tiv e  re la t io n s h ip  between behav io r and th e  d e liv e ry  o f  a



r e in f o r c e r ,  p o s i t iv e  o r  n e g a tiv e , r e s u l t s  in  a  r e ta r d a t io n  in  l a t e r  

le a rn in g  when a response does become p re d ic t iv e  o f th e  re in fo rc e r*
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INTRODUCTION

Seligm an (1975) has a s s e r te d  th a t  th e  p re s e n ta tio n  o f

u n c o n tro lla b le  (response-independent) av e rs iv e  even ts  produces th e

b e h a v io ra l phenomenon " le a rn e d  h e lp le s sn e s s " . According to  Seligm an,

th e  s t a t e  o f h e lp le s sn e s s , owing to  th e  development o f  m o tiv a tio n a l,

c o g n it iv e , and em otional d e f i c i t s ,  m an ifes ts  i t s e l f  as an i n a b i l i t y

on th e  p a r t  o f  an organism  subsequen tly  to  le a rn  t h a t  pu rposive

responses can produce fav o ra b le  outcomes. For example, a f t e r  re c e iv in g

a s e r ie s  o f  in ecsap ab le  shocks, an organism may l a t e r  have d i f f i c u l t y

le a rn in g  th a t  a  response i s  now a v a ila b le  w ith which to  te rm in a te

shock. In  th e  words o f th e  m ajor proponents o f th e  theory*

We assume th a t  th e  in c e n tiv e  to  i n i t i a t e  vo lu n ta ry  responses 
in  a trau m atic  s i tu a t io n  i s  p a r t ly  produced by th e  e x p ec ta tio n  
th a t  responding produces r e l i e f .  I n  th e  absence o f t h i s  in c e n tiv e , 
v o lu n ta ry  responding w i l l  decrease  in  l ik l ih o o d . When a person  o r 
anim al has le a rn e d  th a t  r e l i e f  i s  independent o f respond ing , th e  
e x p e c ta tio n  th a t  responding  produces r e l i e f  i s  negated , and 
th e re fo re  response i n i t i a t i o n  i s  reduced. Most g e n e ra lly  p u t ,  th e  
in c e n tiv e  to  i n i t i a t e  v o lu n ta ry  responses to  c o n tro l any outcome 
( e . g . ,  food , sex , shock te rm in a tio n ) comes, in  p a r t ,  from th e  
e x p e c ta tio n  th a t  responding produces th a t  outcome. (M aier and 
Seligm an, 1976, p . 18)

Response-outcome independence i s  an a c t iv e  form o f  le a rn in g , and 
l i k e  any o th e r  a c t iv e  form o f le a rn in g , i t  can p ro a c t iv e ly  
i n te r f e r e  w ith con traven ing  forms o f le a rn in g . (M aier and 
Seligm an, 1976, p . 18)

The ty p ic a l  le a rn e d  h e lp le s sn e ss  experim ent employs a  t r i a d i c  

desig n  i n  which th re e  groups o f su b je c ts  rec e iv e  e i th e r  a  s e r ie s  o f 

escapab le  noxious ev en ts , a  s e r ie s  o f inescapab le  noxious e v e n ts , o r  

no noxious e v e n ts , r e s p e c t iv e ly . The av e rs iv e  event i s  u s u a l ly  shock 

o f a  f ix e d  d u ra tio n  and in te n s i ty ^  in e s c a p a b il i ty  i s  ach ieved  by 

r e s t r a in in g  th e  organism  in  some mannerj f i n a l ly ,  th e  anim als ass ig n ed
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to  th e  in e sca p ab le  c o n d itio n  re c e iv e  even ts a t  th e  same tim e and f o r  

th e  same d u ra tio n  ( i . e . ,  yoked) a s  t h a t  o f t h e i r  matched su b je c ts  

exposed to  th e  escapab le  tre a tm e n t. Some tim e a f t e r  t h i s  p re tre a tm e n t, 

a l l  s u b je c ts  a re  th en  exposed to  a  ta s k  i n  which escape from th e  

noxious s tim u lu s  i s  p o s s ib le  v ia  th e  execution  o f a desig n a ted  

response .

The ty p ic a l  r e s u l t s  o b ta in ed  under th e se  c ircum stances a re  as 

fo llo w s: w h ile  su b je c ts  who were adm in iste red  e i th e r  th e  escapab le

noxious stim u lu s o r  th e  no noxious s tim u lu s p re trea tm en ts  subsequen tly  

d isp la y  e q u a lly  r e l i a b l e  escape b eh av io r, th e  su b je c ts  a ssig n ed  to  

th e  in esca p ab le  a v e rs iv e  event co n d itio n  dem onstrate s ig n i f ic a n t ly  

low le v e ls  o f  escape b eh av io r. These v e ry  same e f f e c ts  o f in e sca p ab le  

noxious s t im u li  have been dem onstrated w ith  dogs (Overraeir and Seligm an, 

1967; Seligm an and Groves, 1970), r a t s  (M aier, A lbin  and T es ta , 1973; 

Seligman and B eagley , 1975; Seligm an, R o s e l l in i  and Kovak, 1975)> c a ts  

(Thomas and B a l te r  c i t e d  by Seligm an, 1975# p . 2 8 ), f i s h  (P a d i l la ,  

P a d i l la ,  K e tte re r  and G iaca lone , 1970), and man (Gampel, 1976; H iro to , 

197U; Thorton and Jacobs, 1971).

T h e o re tic a l ly ,  th e  p ro p o s itio n s  surrounding th e  h e lp le s sn e ss  

l i t e r a t u r e  a re  much r e l a te d  to  th e  e a r ly  re sea rch  w ith Pavlov ian  

contingency le a rn in g  th e o ry  conducted by R escorla  (1967)^ as w e ll as 

to  th e  more contem porary and advanced approach to  bo th  c la s s ic a l  and 

in s tru m e n ta l c o n d itio n in g  c o n tin g en c ies  o f Gibbon, Berryman and 

Thompson (197U). In  1967 R esco rla  proposed a  “t r u ly  random” procedure 

as th e  p ro p er and s in g le  c o n tro l  f o r  experim entation  d ea lin g  w ith  

c la s s ic a l  c o n d itio n in g  phenomenon. The t r u ly  random c o n tro l was 

ach ieved  by e lim in a tin g  a l l  tem poral co n tin g en c ies  between co n d itio n ed
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and uncond itioned  s t im u l i .  T h is could  be achieved  in  e i th e r  o f two 

ways* by p re se n tin g  th e  co n d itio n ed  s t im u li  (C S 's) in  th e  same 

tem poral p e rio d s  as in  th e  experim ental c o n d itio n  w hile  randomly 

d is t r ib u t in g  th e  occu rrences o f  th e  uncond itioned  s t im u li  (UCS1s) 

throughout th e  s e s s io n , o r v ic e  v e rsa . The s p i r i t  o f  th e  im m ediately 

p reced ing  sta tem en t may be t r a n s la te d  in to  a c o n d itio n a l p ro b a b i l i ty  

sta tem ent o f  th e  fo llo w in g  forms £(UCS/CS) = £ ( U C S /c 5 ) .  T ra n s la te d , 

t h i s  s ta tem en t su g g ests  t h a t  th e  p ro b a b i l i ty  (£) o f th e  UCS given 

th e  CS i s  equal to  th e  p r o b a b i l i ty  o f th e  UCS given  no CS. In  o th er 

words, th e  p re s e n ta tio n  o f th e  CS i s  n o t p re d ic t iv e  o f th e  occurrence 

o f  th e  UCS s in c e  th e  UCS has p re v io u s ly  occu rred  w ith  equal p ro b a b il i ty  

when th e  CS was and was n o t p re se n te d .

S t r i c t l y  speak ing , R esco rla*s p ro p o s itio n s  were confined  to  

c la s s ic a l  co n d itio n in g  s i tu a t io n s  and th e  v a rio u s  r e la t io n s h ip s  th a t  

could  be o b ta in ed  between C S 's and UCS1 s .  However, i t  may lo g ic a l ly  

be assumed th a t  response-p roduced  s t im u li  occu rrin g  in  v a rio u s  tem poral 

arrangem ents w ith  a  r e in f o r c e r  may d u p lic a te  th e  r e la t io n s h ip s  ( e . g . ,  

co n tin g en t, n o n -con tingen t) o b ta in ed  w ith  cond itio n ed  and unconditioned  

s t im u li .  T h ere fo re , u sin g  th e  lo g ic  o f  th e  R esco rla  (1967) model, 

i t  can be assumed t h a t  no c o n d itio n in g  shou ld  even tuate  when a 

response  (w ith  accompanying response-produced  s tim u li)  and a r e in fo rc e r  

occur indep en d en tly .

S u b s t i tu t in g  th e  term  response  f o r  CS and re in fo rcem en t, o r 

outcome, f o r  th e  term  UCS in  th e  sta tem en t d iscu ssed  above, we have 

th e  makings o f  a  new c o n d it io n a l  p ro b a b i l i ty  exp ression  which d e a ls  

w ith  s im ila r  r e la t io n s h ip s  in  th e  realm  o f in s tru m e n ta l c o n d itio n in g .
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This new sta tem ent may th en  tak e  th e  fo llow ing  form: £(RF/R) =  £>(HF/r ) .  

T ra n s la te d , t h i s  s ta tem en t in tim a te s  th a t  th e  p ro b a b i l i ty  o f r e in fo rc e ­

ment (outcome) given th e  execu tion  o f a  s p e c if ie d  response i s  equal 

to  th e  p ro b a b i l i ty  o f  re in fo rcem en t g iven  th e  occurrence o f  no 

response . In  s h o r t ,  th e  occurrence o f a  c e r ta in  response i s  not 

p re d ic t iv e  o f a  p a r t i c u la r  outcome s in c e  t h a t  outcome has p re v io u s ly  

occurred  w ith  th e  same p ro b a b i l i ty  when th e  response occurred  as 

when i t  d id  n o t .  Seligm an, M aier, and Soloman (1971) r e f e r  to  t h i s  

l a t t e r  s i tu a t io n  as one o f Hu n c o n tr o l la b i l i ty n,  i . e . ,  th e  occurrence 

o f  th e  r e in f o r c e r  (outcome) i s  independent o f responding.

Regarding th e  e f f e c t s  o f  u n c o n tr o l la b i l i ty  upon an organism,

Maier and Seligman (1976) had t h i s  to  say:

So we b e lie v e  t h a t  th e  p sy ch o lo g ica l s t a te  produced by 
u n c o n tr o l la b i l i ty  may undermine response  i n i t i a t i o n  q u ite  
g e n e ra lly . Dogs, r a t s ,  c a t s ,  f i s h ,  and people make few er responses 
to  shock a f t e r  re c e iv in g  u n c o n tro lla b le  shock. Furtherm ore, 
th e se  m o tiv a tio n a l d e f i c i t s  may no t be l im ite d  to  shock o r even 
noxious ev en ts . Escape from f r u s t r a t i o n ,  agg ressive  behav io r, 
and even th e  p ro p e n s ity  to  so lve  anagrams might be undermined by 
in escap ab le  e v e n ts . C onversely, u n c o n tro lla b le  rewards may 
d is ru p t escape from  n o ise , le a rn in g  to  p rocu re  food, and 
c o m p e titiv en ess , (pp. 12-13)

I t  i s  apparen t from  th e  aforem entioned quote th a t  th e  au th o rs  

b e lie v e  th e  le a rn e d  h e lp le s s n e s s  phenomenon to  be a f a i r l y  genera l 

e f f e c t  encompassing bo th  u n c o n tro lla b le  noxious a s  w e ll as  non-noxious 

even ts . However, th e  p le th o ra  o f le a rn e d  h e lp le s sn e ss  experim ents 

conducted using  a v e rs iv e  s tim u lus outcomes ( e . g . ,  shock) has not been 

n e a r ly  matched by th o se  c a r r ie d  o u t w ith  p o s i t iv e  stim ulus outcomes 

( e .g . ,  fo o d ) . As a m a tte r  o f  f a c t ,  th e  only c i t a t io n  in  th e  r a t  

le a rn in g  l i t e r a t u r e  t h a t  d id  use a  p o s i t iv e  stim u lus outcome d id  n o t



employ th e  t r i a d ic  design  in d ig in o u s to  ty p ic a l  le a rn e d  h e lp le s sn e ss  

re sea rch  p ro je c ts .  I n  t h a t  experim ent re p o rte d  by Seligm an, Meyer, 

and T esta  ( c i t e d  by Seligm an, 1975, p .  3U) d i f f e r e n t  groups o f  hungry 

r a t s  dem onstrated v a rio u s  le v e ls  o f d i f f i c u l t y  in  le a rn in g  to  b a r-p re s s  

f o r  food a f t e r  they  had had d i f f e r e n t  amounts o f f r e e  food p e l l e t s  

dropped through  th e  ro o fs  o f t h e i r  home cages. I n  f a c t ,  i t  was 

re p o rte d  th a t  some o f th e  r a t s  t h a t  had rece iv ed  th e  l a r g e s t  amounts 

o f f r e e  food  d id  no t le a r n  to  b a r -p re s s  a t  a l l .  I t  i s ,  however, q u ite  

c le a r  from th e  design o f  t h i s  experim ent ( i . e . ,  nonequivalence of 

amount o f non-con tingen t food among groups) th a t  i t  cou ld  w ith  g re a te r  

ease  be considered  a t e s t  o f th e  e f f e c t s  o f v a rio u s  degrees o f  experience 

w ith  re s p o n se -re in fo rc e r  independence upon food a c q u is i t io n  behavior 

r a th e r  th an  lea rn ed  h e lp le s s n e s s  p e r  s e . In  th e  ty p ic a l  le a rn ed  

h e lp le s sn e ss  s i tu a t io n  a t  l e a s t  two groups ( i . e . ,  co n tin g en t and 

non-con tingen t) re c e iv e  equal amounts o f th e  s ig n i f ic a te  (shock).

However, in  Seligm an, Meyer, and T e s ta 's  s i tu a t io n  d e sc rib e d  above 

th e  groups were not equated  f o r  th e  amounts o f food th ey  rec e iv e d .

The l a t t e r  study  th e re fo re  confounded contingency w ith  degree o f 

experience w ith  food.

A re sea rch  p ro je c t  which was a c lo s e r  approxim ation to  a w e ll-  

c o n tro lle d , t r i a d i c a l l y  designed , le a rn e d  h e lp le s sn e ss  a p p e t i t iv e  

analogue was one conducted by Welker (1976). W elker t r a in e d  one group 

o f p igeons during  15 d a ily  se ss io n s  to  peck a key f o r  food . A second 

group rece iv ed  th e  same amount o f non -con tingen t food  ( i . e . ,  resp o n se - 

independent g rain -hopper p re s e n ta tio n s )  yoked to  th e  f i r s t  group.

A t h i r d  and f i n a l  group was exposed to  on ly  one s e s s io n  o f hopper 

t r a in in g  during which th e se  s u b je c ts  re c e iv e d  1;0 g ra in  p re s e n ta tio n s .
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When a l l  th e  pigeons were l a t e r  p re se n te d  w ith  a t e s t  s i tu a t io n  in  

which tre a d le -p re s s in g  produced food on a continuous re in fo rcem en t 

schedu le , th e  r e s u l t s  show ed.that th e  experience  w ith  p r io r  resp o n se - 

independent food re ta rd e d  a c q u is i t io n .

However, s in ce  Welker (1976) u t i l i z e d  th e  same experim ental 

chamber f o r  both  th e  purposes o f  t r a in in g  and t e s t i n g ,  th e  r e s u l t s  

of h is  experim ent may not be in te r p r e te d  as an a p p e t i t iv e  analogue 

o f th e  le a rn ed  h e lp le ssn e ss  s i tu a t io n .  T his i s  because W elker's  

f in d in g s  can be accounted fo r  by appea ling  to  a  model fo rm ula ted  

by R esco rla  and Wagner (1972). That model would i n te r p r e t  W elker's 

s i tu a t io n  as one in  which th e  anim als m erely  le a rn e d  to  a s so c ia te  

a p a r t i c u la r  response-outcom e r e la t io n s h ip  ( i . e . ,  co n tin g en t o r  

non-con tingen t) w ith  s tim u li p re se n t i n  th e  experim en ta l chamber 

during bo th  t r a in in g  and t e s t i n g .  This in te r p r e ta t io n  would no t 

be damaging to  Seligm an 's th e o ry . However, i t  would s e r io u s ly  l im i t  

th e  proposed g e n e ra l i ty  of th e  h y p o th e s is . A re in s p e c tio n  of th e  

quote from Maier and Seligman (1976, p . 18) reproduced  on th e  f i r s t  

page o f th e  p resen t m anuscript should a t t e s t  to  t h i s  in tended  

g e n e ra l i ty .

I t  was f o r  th e  fo rego ing  reasons t h a t  th e  p re s e n t experim ent, 

which i s  th e  a p p e t i t iv e  analogue to  th e  le a rn e d  h e lp le s sn e ss  s tu d ie s ,  

was conducted. This experim ent employed a  t r i a d i c  d e s ig n , as w e ll as 

a t e s t in g  apparatus which was d i s t i n c t ly  d i f f e r e n t  from th e  chamber 

u t i l i z e d  during  tr a in in g . Based upon th e  dem onstra tions and hypotheses 

o f  Maier and Seligman (1976) and t h e i r  c o lle a g u e s , i t  was p re d ic te d  

th a t  such an experim ent would r e s u l t  i n  th e  ty p ic a l  le a rn ed  h e lp le s sn e ss  

f in d in g s  ( i . e . ,  no s ig n i f ic a n t  d if fe re n c e  in  fo o d -a c q u is i tio n
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perform ance between th e  c o n tro l group and th o se  anim als t r a in e d  

to  make an a c t iv e  response in  o rd e r to  p rocu re  nourishm ent, b u t 

a s ig n i f ic a n t  r e ta rd a t io n  in  fo o d -acq u irin g  b eh av io r on th e  p a r t  

o f  su b je c ts  p resen te d  w ith  yoked, response-independen t a lim e n t) .

F a ilu re  to  f in d  any group d iffe re n c e s  in  th e  response-outcom e

contingency s i tu a t io n  o u tlin e d  above would be p re d ic te d  by an

ex ten sio n  o f  th e  sem inal stim ulus-outcom e th e o ry  o f  R esco rla  ( 1967) ,
1

which m ain tained  th a t  independence between a CS and UCS i s  a  n e u tra l  

c o n d itio n  which le a d s  to  no co n d itio n in g  between th e  two ev en ts . 

Evidence in  support o f t h i s  p ro p o s itio n  may be found in  an experim ent 

conducted by R esco rla  (1966), in  which r a t s  were i n i t i a l l y  t r a in e d  

in  an un sig n a led  Sidman Avoidance ta s k  and th en  d iv id e d  in to  th re e  

d i s t i n c t  groups, depending upon th e  manner in  which each group rece iv ed  

th e  Pavlovian p a ir in g  of a  tone  (CS) and shock (UCS). Group 1 was 

ad m in iste red  th e  CS and UCS p a ir in g s  accord ing  to  a  t r u l y  random 

p rocedure . Group 11 rec e iv e d  th e  same stim u lus p re s e n ta tio n s  according 

to  an e x p l ic i t  p a ir in g  p rocedure . Group 111 re c e iv e d  a  backward 

co n d itio n in g  p rocedure . The r e s u l t s  o f  th e  experim ent showed th a t  

when th e  r a t s  were l a t e r  p la c e d  back in  th e  Sidman Avoidance s i tu a t io n  

and response r a t e s  to  p re s e n ta tio n s  o f th e  tone  were m easured, groups 

11 and 111 in c re a se d  and decreased  t h e i r  r a te s  o f  respond ing , 

re s p e c t iv e ly , w hile  Group 1 dem onstrated no s ig n i f ic a n t  response  

r a t e  change to  p re s e n ta tio n s  o f  th e  to n e .

F u rth e r  support f o r  R e sc o rla 1s p ro p o s itio n  comes from an

E a r l i e r  in  t h i s  m anuscrip t an equivalence o f s tim u lu s -  
outcome and response-outcom e con tingenc ies was e s ta b l is h e d .
T h ere fo re , a l l  remarks made concerning th e  form er app ly  as w ell 
to  th e  l a t t e r .
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experim ent in  which r a t s  again  re c e iv e d  p re s e n ta tio n s  o f  a  to n e  CS 

and a  shock UCS (R esco rla , 1968, Experiment 1)* Group 1 re c e iv e d  

th e  to n es  and shocks in  a t r u ly  random p rocedu re , w ith  th e  shocks 

o ccu rrin g  in  both th e  presence and absence o f th e  CS* Group 11 

re c e iv e d  e x a c tly  th e  same tre a tm e n t, w ith th e  ex cep tio n  th a t  a l l  

shocks schedu led  to  occur in  th e  absence o f th e  CS were o m itte d .

Group 111 rec e iv e d  th e  same reduced  number o f  shocks as d id  Group

11. However, f o r  Group 111 th e  occu rrences o f  th e  UCS1 s were 

d is t r ib u te d  randomly during  th e  p resence  and absence o f th e  CS, as 

was th e  case w ith Group 1. R esco rla  re p o r te d  t h a t  when th e  CS was 

subsequen tly  p resen ted  w hile  th e  r a t s  b a r-p re s s e d  f o r  fo o d , only  

Group 11 ( i . e . ,  th e  group th a t  re c e iv e d  e x p l i c i t  CS-UCS p a ir in g s )  

dem onstrated f e a r  o f th e  CS ( i . e . ,  th e  co n d itio n ed  em otional re sp o n se ). 

The rem aining two groups, f o r  which th e  CS and UCS p re s e n ta tio n s  

were independent (n o n -co n tin g en t) , showed no r e l i a b l e  c o n d itio n in g  

o f f e a r .

I t  would seem, however, even in  th e  fa c e  o f th e  R esco rla  f in d in g s , 

t h a t  th e  p re d ic t io n  o f  th e  outcome of th e  experim ent proposed h e re  

was i n  fa v o r o f th e  le a rn e d  h e lp le s sn e ss  h y p o th e s is . T his i s  because 

more re c e n t evidence has dem onstrated th a t  le a rn in g  does indeed  occur 

in  s i tu a t io n s  where CS's and UCS* s a re  p re se n te d  in d ep en d en tly  o f 

one an o th e r. For example, M ellgren and Ost (1971) re p o r te d  th a t  r a t s  

subsequen tly  took  longer to  le a rn  t h a t  d is c r im in a tiv e  co n d itio n ed  

s t im u li  p re d ic te d  food a f t e r  experience  w ith  a  t r a in in g  procedure 

i n  which th e  CS1 s were p re se n te d  in dependen tly  o f  food . MacKintosh 

(1973) re p o r te d  a comparable r e ta rd a t io n  o f c o n d itio n in g  in  p igeons 

r e s u l t in g  from  p r io r  p re s e n ta tio n s  of non -co n tin g en t ( i . e . ,  z e ro -
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c o rre la te d )  CS's and UCS's. In  th a t  experim ent MacKintosh exposed

p igeons to  one o f fo u r  d i f f e r e n t  t r a in in g  procedures b e fo re  p la c in g

them in to  an au toshaping  s i tu a t io n .  Group 1 rece iv ed  p re s e n ta tio n s

o f  a CS ( i l lu m in a tio n  o f a  t ra n s lu c e n t  response d isc) p a ir e d  w ith

food  on a t r u ly  random schedu le . Group 11 rec e iv e d  th e  id e n t ic a l

number o f  CS p re s e n ta tio n s  b u t none of th e  food . Group 111 re c e iv e d

th e  g ra in  p re s e n ta tio n s  b u t d id  no t experience th e  CS. F in a l ly ,  Group

IV was m erely g iven  exposure to  th e  experim ental chamber b u t re c e iv e d

n e i th e r  CS nor g ra in  p re s e n ta tio n s . When th e  su b je c ts  were l a t e r

exposed to  th e  au toshap ing  p rocedure, i t  was found t h a t  Group 1 ,

th e  group which had re c e iv e d  random p a ir in g s  o f  th e  response  key

and g ra in , pecked a t  a  s ig n i f ic a n t ly  low er r a t e  than e i th e r  o f th e

o th e r  th re e  groups.

In  an experim ent u sin g  r a t s  as  su b je c ts , MacKintosh (1973) showed

t h a t  random p re s e n ta tio n s  o f  a  given CS and a p a r t i c u la r  UCS re ta rd e d

th e  subsequent fo rm ation  o f an a s so c ia tio n  between th e  two. I n  th a t

experim ent th e re  were two major, groups:

anim als g iven  c o n d itio n in g  w ith  w ater as th e  UCS, and th o se  given 
co n d itio n in g  w ith  shock a s  th e  UCS. W ithin each o f  th e s e  two groups, 
d i f f e r e n t  sub-groups rec e iv e d  a  v a r ie ty  o f  tre a tm e n ts  i n  th e  f i r s t  
phase o f  th e  experim ent. These trea tm en ts  invo lved  exposure to :  
th e  CS a lo n e ; th e  a p p ro p ria te  UCS a lone; random p re s e n ta tio n s  of 
th e  CS and th e  a p p ro p ria te  UCS; random p re s e n ta tio n s  o f th e  CS 
and th e  o p p o site  UCS; and, f i n a l ly ,  sim ple exposure to  th e  
a p p a ra tu s . (MacKintosh, 1973> p« 87)

The r e s u l t s  o f th e  study  showed th a t  fo r  both th o se  groups c o n d itio n ed

to  w ater and th o se  groups cond itioned  to  shock a l l  bu t one group

co n d itio n ed  a t  approx im ately  th e  same r a t e ,  and in  each in s ta n c e

th e  group th a t  d id  n o t co n d itio n  w e ll was composed o f anim als

p re v io u s ly  exposed to  random p re s e n ta tio n s  o f th e  CS and UCS used
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i n  c o n d itio n in g . MacKintosh c a l le d  t h i s  e f f e c t  " le a rn in g  to  ig n o re"

th e  stim u lu s as a p re d ic to r  of th e  re in fo rcem en t. As he p u t i t s

anim als may le a rn  th a t  a  p a r t i c u la r  stim ulus s ig n a ls  no th ing  
o f  consequence, and t h i s  le a rn in g  may n o t on ly  u n d e rly  c u rre n t  
changes i n  th e  behaviour e l i c i t e d  by th a t  s tim u lus (a s  in  
h a b itu a t io n ) ,  b u t may a lso  a f f e c t  subsequent le a rn in g  about 
th e  r e la t io n s h ip  between th a t  s tim u lus and o th e r  e v en ts . 
(MacKintosh, 1973, p . 91)

The p re s e n t experim ent, th e n , was a  t e s t  o f th e  p re d ic t io n  

d e riv ed  from th e  work of Seligman on lea rn ed  h e lp le s sn e ss  and 

from th a t  o f MacKintosh on le a rn in g  to  ig n o re , th a t  an e f f e c t  

analogous to  le a rn e d  h e lp le s sn e ss  would occur in  th e  p o s i t iv e  

analogue o f th a t  paradigm .
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METHOD

S u b je c ts

The su b je c ts  were 2k fem ale a lb in o  r a t s  o f th e  Sprague-Dawley s t r a i n  

purchased  from C harles R iver B reeders; Wilmington, M assachuse tts .

The anim als weighed approxim ately  300 grams when th e  experim ent commenced 

and were t h e r e a f t e r  m ain tained  a t  80% o f  t h e i r  a d - l ib  body w e ig h t.

W ater was always a v a i la b le  i n  th e  home cage.

A pparatus

M a te r ia ls  f o r  th e  experim ent in c lu d ed  s ix  experim ental r a t  e n c lo su re s , 

th re e  in s u la t io n  c h e s ts ,  th re e  r e t r a c ta b le  le v e r s ,  and th r e e  h ead - 

poking d ev ices . Three of th e  experim ental chambers were u t i l i z e d  

as p re tre a tm e n t environm ents, w h ile  th e  rem aining th re e  boxes and 

t h e i r  re s p e c t iv e  in s u la t io n  c h e s ts  were used fo r  th e  purposes o f 

t e s t i n g .  The p re tre a tm e n t environm ents were lo c a te d  in  a  d i f f e r e n t  

experim ent room from th e  t e s t in g  chambers.

Each o f  th e  p re tre a tm e n t boxes, measuring 30x30x30 cm, co n ta in ed  

a  food hopper and a head-poking dev ice  c o n s is tin g  o f a 5 cm square  

tube  w ith  an in te r ru p ta b le  in fa re d  l i g h t  beam lo c a te d  1 cm down th e  

le n g th  o f th e  tu b e . The head-poking devices and food  hoppers were 

lo c a te d  17*5 cm a p a r t  and each was 3 cm from th e  f lo o r  and 3.f? cm 

from th e  s id e  w a lls . The head-poking dev ices were lo c a te d  c lo s e s t  

to  th e  l e f t  s id e  w a ll ,  w hile  th e  food  hoppers were lo c a te d  n ear th e  

r ig h t  s id e  w a ll. The in te l l ig e n c e  panels and th e  w a lls  o p p o s ite  

were p a in te d  f l a t  b la c k . The rem aining two s id e  w a lls  were p a in te d  

g lo ss  w h ite . A ll  f lo o r s  were made o f brown, wood-grain fo rm ica , 

w h ile  th e  to p s  were c o n s tru c te d  o f  P le x ig la s . I l lu m in a tio n  f o r  th e
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p re trea tm en t environm ents was p rovided  by f lu o re sc e n t l ig h t  bu lbs 

in  th e  c e i l in g  o f th e  room in  which th e  boxes were lo c a te d .

Each of th e  th r e e  t e s t in g  chambers, m easuring 30x2Ux2U cm, 

con ta ined  a r e t r a c ta b le  le v e r  (BRS/LVE 123-05) and a food  hopper.

The r e t r a c t a b l e  le v e r s  measured 2 .8  cm w ide, 1 cm th ic k ,  and 

p ro truded  2 cm in to  th e  boxes when f u l ly  extended. A ll  le v e rs  were 

lo c a te d  7*5 cm from th e  f lo o r ,  and 3 cm from th e  r ig h t  s id e  w a lls .

The fo o d  hoppers w ere lo c a te d  a t  th e  c e n te r  o f th e  in te l l ig e n c e  p a n e ls , 

1 .5  cm o f f  th e  f l o o r s .  The in te l l ig e n c e  p an e ls  and t h e i r  opposite  

w a lls  were made o f s te e l -g r e y  aluminum. The rem aining two s id e  w a lls  

and c e i l in g s  were made o f P le x ig la s ,  w h ile  th e  f lo o rs  were c o n s tru c ted  

of s t e e l  rods spaced 2 cm a p a r t .  The e x te r io r s  o f a l l  P le x ig la s  

su rfa c e s  were l in e d  w ith  grey cardboard , th e reb y  making th e  t e s t in g  

boxes appear a  uniform  grey th roughou t.

Procedure

Each r a t  was a ss ig n e d  to  one o f  th e  fo llow ing  th re e  groups: re sp o n se -

dependent, response-independen t and c o n tro l .  Before th e  beginning o f 

th e  p re tre a tm e n t s e s s io n s  th e  r a t s  were adap ted  to  th e  boxes. On 

th is  a d a p ta tio n  day, each anim al was p laced  in to  one o f  th e  p re tre a tm e n t 

chambers f o r  a  t o t a l  o f  50 m in. During t h i s  p e rio d  food was not 

a v a i la b le ,  and resp o n ses  had no programmed e f f e c t .  On each o f  th e  

ensuing n ine  su c c e ss iv e  days com prising th e  p re trea tm en t p e rio d , 

anim als in  th e  response-dependent group were p laced  in to  th e  

p re trea tm en t a p p a ra tu s  and t r a in e d ,  a u to m a tic a lly , to  respond (head- 

poke) f o r  food  re in fo rcem en t ( i . e . ,  h5 mg Noyes P e l l e t s ) .  A 

response  was d e fin e d  as an excu rsion  o f th e  head o f th e  anim al a 

s u f f ic ie n t  d is ta n c e  in to  a  5 cm square tube  to  in te r r u p t  an in fa re d  

l i g h t  beam lo c a te d  1 cm down th e  le n g th  o f  th e  tu b e .
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On Day 1 o f th e  p re tre a tm e n t p e rio d , food re in fo rcem en t was 

d e liv e re d  to  s u b je c ts  in  th e  response-dependent group e i th e r  a f t e r  

they  had executed th e  p roper response o r , a u to m a tic a lly , a f t e r  a 

v a r ia b le ,  p redeterm ined tim e had e lapsed  w ith  no response . (The 

v a rio u s  in te r v a ls  employed h e re  were based  upon a mean in te rv a l  o f  

hS s e c .)  The l a t t e r  c r i t e r i o n  i s  o f te n  r e f e r r e d  to  as a V ariab le  

Time (VT) Schedule. During th e  subsequent e ig h t days o f th e  p r e t r e a t ­

ment p e rio d  food was a v a i la b le  to  th e s e  anim als on ly  on a continuous 

re in fo rcem en t schedu le , and th e  anim als were req u ire d  to  respond in  

o rd e r to  rece iv e  re in fo rcem en t. E lectom echanical equipment was 

employed to  rec o rd  th e  frequency  o f  head-poking and to  d e liv e r  

re in fo rcem en ts .

S u b jec ts  in  th e  c o n tro l  group rece iv ed  th e  same trea tm en t as 

t h a t  o f th e  response-dependent group, except th a t  th e  form er anim als 

rece iv ed  food in  th e  food  hopper, w h ile  occupying an id e n t ic a l  

p re tre a tm e n t chamber, a t  th e  same tim es ( i . e . ,  yoked) as th a t  o f 

th e  anim als in  th e  response-dependent group. For th e  c o n tro l s u b je c ts , 

head-poking had no programmed consequence.

Animals in  th e  (poking) response-independen t c o n d itio n  a lso  

re c e iv e d  f r e e  fo o d , w hile  occupying a  t h i r d  id e n t ic a l  p re trea tm en t 

environm ent, a t  th e  same tim es a s  th e  su b je c ts  in  th e  response- 

dependent group. However, f o r  th e  response-independen t su b je c ts , 

th e  food  p e l l e t s  were no t d e liv e re d  to  th e  food hopper. In s te a d , 

f r e e  p e l l e t s  were dropped from a h o le  c e n te r a l ly  lo e a te d  in  th e  

c e i l in g  o f  th e  chamber. For th e  response-independen t su b je c ts , 

head-poking a lso  had no programmed consequence.
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The above procedures con tinued  u n t i l  th e  anim als in  th e  resp o n se - 

dependent c o n d itio n  had com pleted 100 responses and /o r $0 min had 

passed  on each o f th e  n ine  days o f th e  p re trea tm en t phase . In  t h i s  

manner a l l  th re e  groups were equated  fo r  th e  number o f  p e l l e t s  

rece iv ed  during th e  p re tre a tm e n t phase o f th e  experim ent. They d id , 

however, d i f f e r  i n  th e  c o n d itio n s  under which th e  r e c e ip t  o f food 

was made p o s s ib le .

D aily  se ss io n s  c o n s is t in g  o f  80 t e s t in g  t r i a l s  commenced on 

th e  day fo llo w in g  th e  p re tre a tm e n t p rocedures describ ed  above. On 

each of th e  two t e s t i n g  days, th e  anim als were p laced  in to  th e  

second ( te s t in g )  chamber and su b je c te d  to  t e s t in g  t r i a l s ,  during 

which th e  le v e r  was extended in to  th e  box f o r  a  maximum of 10 sec 

and then  r e t r a c te d  i f  no response  o ccu rred  du ring  th a t  p e rio d .

The in te r v a l  between su ccess iv e  t r i a l s  was determ ined by a v a r ia b le -  

in te rv a l  i;0-sec schedu le . I f  th e  anim al p re s se d  th e  le v e r  during  th e  

10 -sec  in te r v a l  a f t e r  i t  had reached  th e  p o in t o f i t s  f u l l e s t  excu rsion  

in to  th e  box, th e  le v e r  im m ediately  r e t r a c te d  and th e  su b je c t was 

p re se n te d  w ith  a food p e l l e t .  However, i f  th e  le v e r  was n o t depressed , 

i t  was r e t r a c te d  a t  th e  end o f  th e  t r i a l  and no food was p re s e n te d . 

M u ltip le  responses on a s in g le  t r i a l  were u n lik e ly  because o f  th e  

speed o f  r e t r a c t io n  o f  th e  l e v e r .  However, i f  such responses d id  

occu r, on ly  th e  f i r s t  response  o f  each t r i a l  was reco rded  and no 

a d d it io n a l  responses had e x p e rim e n ta lly  programmed consequences.

In  a d d itio n  to  rec o rd in g  th e  number o f  t r i a l s  w ith  a b a r-p re s s  

response , which a lso  allow ed th e  number o f t r i a l s  to  th e  f i r s t  le v e r -  

p re s s  to  be analyzed , la te n c y  to  b a r -p re s s  on each t r i a l  was a lso  

reco rded . The l a t t e r  dependent measure was in c o rp o ra te d , s in c e
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Hulse (1972) had p rev io u s ly  dem onstrated  th a t  i t  was q u ite  s e n s i t iv e  

to  th e  c o n s is te n t in tro d u c tio n  o f  response-independen t food . The 

a c tu a l  d a ta  a n a ly s is  was u lt im a te ly  perform ed upon th e  speeds to  

b a r-p re s s  on every t r i a l .  Speed was o b ta in ed  in  each case  by 

determ ining  th e  re c ip ro c a l  o f each la te n c y  sco re  ( i . e . ,  l / l a t e n c y  

in  seconds =  speed)»
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RESULTS

A nalysis o f v a rian ce  of th e  freq u e n c ie s  o f head-poking 

responses which occu rred  during  th e  p re trea tm en t p e rio d  in d ic a te d  

s t a t i s t i c a l l y  s ig n i f ic a n t  d iffe re n c e s  among th e  th re e  groups 

(response-dependen t, response-independen t, and c o n tro l)  on each o f  

th e  n in e  days, Fs (2 , 21) — U.98, £ S  <  .0 5 . A nalysis w ith  th e  

Tukey (b) t e s t  dem onstrated th a t  th e  response-dependent (D) anim als 

execu ted  s ig n if ic a n t ly  more head-poking responses th an  e i th e r  th e  

c o n tro l  (C) o r  response-independent ( I )  su b je c ts  on each o f th e  

n ine  days com prising th e  p re trea tm en t p e rio d  (£s ^  .0 5 ) , w h ile  

th e  l a t t e r  two groups d id  not d i f f e r  from each o th e r  i n  t h i s  re g a rd  

on any o f  th e  n ine  days o f th e  p re trea tm en t p e rio d  (£S > . 0 5 ) .  T ab le  1 

p re s e n ts  th e  mean number o f head-poking resp o n ses  produced by each 

o f th e  th re e  groups (D, C, and I )  on each o f  th e  nine days o f  th e  

p re tre a tm e n t p e rio d .

A nalyses o f  va rian ce  conducted upon th e  b a r-p re s s in g  beh av io r 

reco rded  during  th e  t e s t in g  phase o f  th e  experim ent rev e a le d  th a t  

th e  th re e  groups (D, C, and I)  s ig n i f ic a n t ly  d i f f e r e d  from each 

o th e r  w ith  reg a rd  to  th e  dependent m easures o f speed to  b a r -p re s s  

and th e  number o f  t r i a l s  w ith  a b a r-p re s s  re sp o n se , b u t d id  no t 

d i f f e r  s ig n i f ic a n t ly  from each o th e r  w ith  reg a rd  to  th e  number of 

t r i a l s  e lap sed  b e fo re  th e  occurrence o f  th e  f i r s t  b a r-p re s s  response .

T ables 2 and 3 a re  summaries o f  th e  one-way a n a ly se s  o f  v a rian ce  

th a t  were conducted upon th e  speed to  b a r-p re s s  d a ta  and th e  t o t a l  

number o f t r i a l s  w ith  a b a r-p re s s  response , r e s p e c t iv e ly ,  produced 

on t e s t ,  days one and two combined. T ables k  and 5 p re s e n t th e  mean 

speed to  b a r-p re s s  d a ta  and th e  mean number o f t r i a l s  w ith  a b a r-p re s s
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response , re s p e c t iv e ly , produced on t e s t  days one and two combined 

by each o f th e  th re e  experim ental groups (D, C, and I ) • Planned 

an a ly ses w ith  th e  use o f th e  Tukey (b) t e s t  showed th a t  f o r  th e  

combined two days o f  te s t in g  th e  anim als in  th e  response-dependent 

group responded f a s t e r  and on more t r i a l s  th a n  e i th e r  th e  resp o n se - 

independent su b je c ts  o r  th e  c o n tro ls  (£s <  . 05) ,  w hile  th e  l a t t e r  

two groups d id  no t s ig n i f ic a n t ly  d i f f e r  from each o th e r  w ith  reg a rd  

to  e i th e r  dependent measure (p s >*05)»

S t a t i s t i c a l  analyses of th e  b a r-p re s s in g  behav io r produced on 

a  d a ily  b a s is  in d ic a te d  th a t  th e  th re e  comparison groups (D, C, and I )  

d i f f e r e d  s ig n i f ic a n t ly  from each o th e r  w ith  reg a rd  to  th e  number o f 

t r i a l s  w ith  a b a r-p re s s  response reco rded  on Day 1 (F (2 , 21) =  lli*17> 

p <  .0 0 1 ), b u t d id  no t d i f f e r  o f Day 2 (F (2 , 21) =  3*06,

.07 > £  > * 0 5 ) .  T ables 6 and 7 a re  summaries o f  th e  one-way analyses 

o f  v a rian ce  conducted on th e  number o f  t r i a l s  w ith  a  b a r-p re s s  response 

produced on t e s t  days one and two, r e s p e c t iv e ly .  T ables 8 and 9 p re se n t 

th e  mean number o f  t r i a l s  w ith  a b a r-p re s s  response  produced by th e  

th re e  comparison groups (D, C, and I )  on t e s t  days one and two, 

re sp e c tiv e ly *  The Tukey (b) t e s t  dem onstrated t h a t  on t e s t  Day 1 th e  

s u b je c ts  i n  th e  response-dependent group responded on s ig n i f ic a n t ly  

more t r i a l s  th an  e i th e r  th e  c o n tro l su b je c ts  o r  th e  resp o n se - 

independent anim als ( £ <  *05), w hile  th e  l a t t e r  two groups d id  no t 

s ig n i f ic a n t ly  d i f f e r  from each o th e r  w ith  re g a rd  to  t h i s  dependent 

measure (jo > * 0 5 )  • F u rth e r  a n a ly s is  w ith  th e  Tukey (b) t e s t  showed 

th a t  on t e s t  Day 2 th e re  were no s ig n i f ic a n t  d if fe re n c e s  among th e  

th re e  comparison groups (D, C, and I )  w ith  reg a rd  to  th e  number o f 

t r i a l s  w ith  a b a r-p re s s  response (£  >  *05).
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F u rth e r  s t a t i s t i c a l  a n a ly s is  o f th e  b a r-p re ss  d a ta  reco rded  

d a i ly  showed th a t  th e  th re e  experim ental groups (D, C, and I )  were 

s ig n i f ic a n t ly  d i f f e r e n t  from each o th e r  w ith  regard  to  th e  speed  w ith  

which th ey  approached th e  b a r  and responded on both t e s t  Day 1 

(F (2 , 21) = 1 0 .2 1 ,  £ <  .001) and t e s t  Day 2 (F (2 , 21) =  U .66, 

p <  .05) • T ab les 10 and 11 a re  summaries o f  th e  one-way a n a ly se s  o f  

v a ria n c e  conducted upon th e  speed to  b a r-p re s s  d a ta  produced by th e  

th r e e  comparison groups (D, C, and I)  on t e s t  days one and two, 

r e s p e c t iv e ly .  T ab les 12 and 13 p re sen t th e  mean speeds to  b a r -p re s s  

reco rd ed  on t e s t  days one and two, re s p e c tiv e ly , f o r  th e  th re e  

experim en tal groups (D, C, and I ) . A p p lica tio n  of th e  Tukey (b) 

t e s t  dem onstrated th a t  on each of th e  two te s t in g  days th e  s u b je c ts  

in  th e  response-dependent group approached and responded to  th e  b a r  

s ig n i f ic a n t ly  f a s t e r  than  e i th e r  th e  response-independent o r  c o n tro l  

groups ( £ S <  .0 ^ ) ,  w hile  th e  l a t t e r  two groups d id  n o t s ig n i f ic a n t ly  

d i f f e r  from each o th e r  on t h i s  measure a t  th e  .05 l e v e l  of 

s ig n if ic a n c e .

F in a l ly ,  a s m entioned e a r l i e r ,  th e re  were no s ig n i f ic a n t  

d if fe re n c e s  among th e  th re e  comparison groups (D, C, and I )  w ith  

re g a rd  to  th e  number of t r i a l s  th a t  e lap sed  befo re  th e  f i r s t  b a r -  

p re s s  response occu rred  on e i th e r  t e s t  days one o r two (Fs (2 ,  21)5* 1.U8, 

£ s  > . 0 5 ) .  T ab les 111 and 15 a re  summaries o f  th e  one-way a n a ly se s  o f 

v a ria n ce  conducted upon th e  number o f t r i a l s  b e fo re  th e  f i r s t  b a r-p re s s  

response  o ccu rred  on t e s t  days one and two, r e s p e c t iv e ly .  T ab les  16 

and 17 p re se n t th e  mean number o f t r i a l s  b e fo re  th e  f i r s t  b a r -p re s s  

response  o ccu rred  on t e s t  days one and two, r e s p e c t iv e ly , f o r  each 

o f  th e  th r e e  comparison groups (D, C, and I )  • A p p lica tio n  o f  th e
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Tukey (b ) t e s t  showed th a t  th e re  were no s ig n i f ic a n t  d if fe re n c e s  among 

th e  th r e e  groups (D, C, and I )  on e i th e r  t e s t  day one o r two w ith  

reg a rd  t o  th e  number o f t r i a l s  e lap sed  b e fo re  th e  occurrence  o f  th e  

f i r s t  b a r -p re s s  response (£s > .0 5 )»

F urtherm ore, th e re  was no s ig n i f ic a n t  d iffe re n c e  among th e  th re e  

experim en tal groups (D, C, and I )  when th e  number o f  t r i a l s  b e fo re  

th e  f i r s t  b a r -p re s s  response was analyzed  over th e  combined two 

days o f  t e s t i n g ,  F (2 , 21) = 1 .2 5 *  £  > .0 $ .  Table 18 i s  a summary 

o f  th e  one-way a n a ly s is  o f  v ariance  conducted upon th e  aforem entioned  

d a ta . T able 19 p re s e n ts  th e  mean number o f t r i a l s  b e fo re  th e  f i r s t  

b a r -p re s s  response  on t e s t  days one and two combined f o r  each o f  

th e  th r e e  comparison groups (D, C, and I ) .  There were no s ig n i f ic a n t  

d if fe re n c e s  among th e se  means a t  th e  .05  l e v e l  o f s ig n if ic a n c e , 

acco rd ing  to  th e  Tukey (b) t e s t .



Table 1

Means and S tandard  E rro rs  o f Head-Poking Responses E m itted  by th e  Three Groups

on Each o f th e  Nine P re trea tm en t Days

Group

Days Response-dependent C ontro l0 Response-independent

1 93.75* 58.25 38.62

(a.55)b (8 .63) ( 8 .06)

2 88.62 58.00 60.50

(U .56) (9 .50) (7 .93 )

3 102.75 UU.73 U0.73

(1.1U) (8.88) (3 .95)

U 102.00 26.00 23.75

(1 .07) (2.51) (3 .50 )

\ j Jo



Table 1-continued

Group

Days Response-dependent C ontro l Response-independent

5 101*12 20.50 lli.OO

( • I k ) (3.U2) (2 .55)

6 100.2$ 13.00 12.25

■ (.1 6 ) (2 .30) (2 .39)

7 100.75 11.32 8.12

(.7M (2*56) (2 .11)

8 102.50 21.12 16.00

(.98) (U.89) (2 .57)

9 102.50 17.62 17.75

(1 .10) (U.35) (3 .90)

Note, n r  6 f o r  each c e l l



Table 1-continued

Cleans u n d e rlin ed  by a common l in e  do no t d i f f e r  s ig n i f ic a n t ly  from each o th e r  j 
means no t u n d e rlin ed  by a  common l i n e  do d i f f e r  a t  th e  .01  le v e l  o f s ig n if ic a n c e , 
according  to  th e  Tukey (b) t e s t .

b
S tandard  e r ro r s  appear in  p a re n th eses .

c
Since th e  c o n tro l group head-poked more o f te n  th an  th e  response-independent group 
on seven o f  th e  n in e  p re tre a tm e n t days, th e  p o s s ib i l i ty  th a t  t h i s  was a  non-chance 
occurrence was persued . To t h i s  end, a  post-hoc  two-way a n a ly s is  o f v a ria n ce  was 
conducted upon th e se  d a ta , w ith  groups (c o n tro l v s . response-independent) serv ing  
a s  one f a c to r  and days o f th e  p re trea tm en t phase se rv in g  as th e  second f a c to r .
The re le v a n t r e s u l t s  o f t h a t  a n a ly s is  in d ic a te d  th a t  n e ith e r  th e  main e f f e c t  o f  
groups (c o n tro l  v s . response-independent) no r th e  in te r a c t io n  between groups and 
days was s t a t i s t i c a l l y  s ig n i f ic a n t .  The F - r a t io s  f o r  th e  groups e f f e c t  and th e  
in te r a c t io n  between groups and days o f th e  p re trea tm en t phase were F (1 , lii)  =■ 
1 .1 7 , 2  F (8 , 112) =  .883, £  ^ * 0 5 , r e s p e c tiv e ly .



Table 2

A nalysis  o f V ariance:
£

Speed to  B ar-P ress on T es t Days 

One and Two Combined

Source SS d f MS F

Between •05>80 2 .0290
*

7.09

W ithin .0860 21 .oouo

T o ta l .liUiO 23

The re c ip ro c a l  o f  la te n c y  in  seconds.
#

p <  .005 .

u
Kj J



Table 3

A n alysis o f Variance:

T r ia ls  With a  B ar-P ress Response on T es t Days 

One and Two Combined

Source SS df MS F

Between

W ithin

T o ta l

10709.08

11*318.87

25027.9$

2

21

23

535U.5U

681.85

7.851

*£ <  *00!?.



Table U

Means and S tandard  E rro rs  o f Speeda to  B ar-P ress on T es t Days 

One and Two Combined f o r  th e  Three Groups

bGroup

Response-dependent C ontro l Response-independent

.37U8C .2818 .2621

(.022U )d ( . 0266) (.0183)

a
The r e c ip ro c a l  o f la te n c y  in  seconds, 

b
n = 8  fo r  each group.

c
Means u n d e rlin ed  by a common l i n e  do no t s ig n i f ic a n t ly  d i f f e r  from each o th e r ;  
means n o t u n d e rlin ed  by a  common l in e  do d i f f e r  a t  th e  .05  le v e l  o f s ig n if ic a n c e , 
according  to  th e  Tukey (b) t e s t .

S tandard  e r ro rs  appear in  p a ren th eses



Table 5

Means and S tandard  E rro rs  o f Number o f  T r ia ls  With a B ar-P ress Response 

on T est Days One and Two Combined f o r  th e  Three Groups

Group&

Response-dependent C ontro l Response-independent

92.25b 5U.75 U2.62

(5 .8 8 )° (12.3U) (8 .29)

n = 8  f o r  each group. 
b~

Means underlined by a common l in e  do not s ig n if ic a n t ly  d if fe r  from each other;
means not underlined by a common l in e  do d if fe r  a t the .05  le v e l  o f s ig n if ic a n c e ,
according to  the Tukey (b) t e s t .

c
Standard errors appear in  parentheses*



Table 6

A nalysis o f  Variance:

T r ia ls  With a  B ar-P ress Response on T es t Day 1

Source SS df MS F

Between 31*#. SB 2 1727.79
*

H*. 17

W ithin 2*60.37 21 121.92

T o ta l 601*.9* 23

*£< ,001.



Table 7

T r ia ls  With a B ar-P ress Response on T es t Day 2

Source SS df IE F

Between 2211*. 08 2 1107*01* 3 .06

W ithin 7583.75 21 361.13

T o ta l 9797.83 23

*.07 >  £  >  .0^



Table 8

Means and S tandard  E rro rs  o f  Number o f T r ia ls  With a  B ar-P ress  Response

on T es t Day 1 f o r  th e  Three Groups

a
Group

Response-dependent C on tro l Response-independent

3lt.25b 17.12 5.00

(lt.2 5 )c (U.81) (2 .09)

&n = 8  f o r  each group, 
b”

Means underlined by a common l in e  do not s ig n if ic a n t ly  d if fe r  from each other;
means not underlined by a common l in e  do d if fe r  a t the .05  le v e l  o f  s ig n if ica n ce ,
according to  the Tukey (b) t e s t -

c
Standard Errors appear in  parentheses.



Table 9

Means and S tandard  E rro rs  o f  Number o f T r ia ls  With a  B ar-P ress Response

on T es t Day 2 f o r  th e  Three Groups

Groupa

Response-dependent C ontro l Response-independent

b
58.00 37.62 37.62

(3*70)° (8.U6) (7 .07)

n = 8  f o r  each group.

^Means underlined by a common l in e  do not s ig n if ic a n t ly  d if fe r  from each other
a t the .05  le v e l  o f  s ig n ifica n ce j according to  the Tukey (b) t e s t .

Q
Standard errors appear in  parentheses.



T able 10 

A nalysis o f  V ariance:

Speeda to  B ar-P ress on T es t Day 1

Source SS df MS F

*
Between .OOliS 2 .0022 10.21

W ithin .001*6 21 .0002

T o ta l .0091 23

The re c ip ro c a l  o f la te n c y  in  seconds.



Table 11

A nalysis o f Variance:
g

Speed to  B ar-P ress on T est Day 2

Source SS df m F

Between . 030U 2 .0152 U*66

W ithin .0681* 21 .0032

T o ta l .0988 23

a
The re c ip ro c a l  o f la te n c y  in  seconds.

* P <  .0 5 .



Table 12

Means and S tandard  E rro rs  o f  Speeda to  B ar-P ress 

on T est Day 1 f o r  th e  Three Groups

Group*1

Response-dependent C ontro l Response-independent

.1356° .1121 .1032

(.0 0 8 0 )d (.0039) (.0017)

a
The re c ip ro c a l  o f  la te n c y  in  seconds.

^n =  8 f o r  each group, 
c
Means u n d e rlin ed  by a  common l in e  do no t s ig n i f ic a n t ly  d i f f e r  from each o th e r j  
means not u n d e rlin ed  by a  common l in e  do d i f f e r  a t  th e  .01 le v e l  o f s ig n if ic a n c e , 
according  to  th e  Tukey (b) t e s t .

e r ro r s  appear i n  p a re n th eses .



Table 13

Means and S tandard  E rro rs  o f  Speeda to  B ar-P ress 

on T est Bay 2 f o r  th e  Three Groups

_ b Group

Response-dependent C ontro l Response-independent

.2392° .1696 .1588

(.0 1 8 8 )d (.0237) (.0175)

a
The re c ip ro c a l  o f  la te n c y  in  seconds* 

b
n = 8  f o r  each group.

cMeans u n d e rlin ed  by a  common l in e  do n o t s ig n i f ic a n t ly  d i f f e r  from each o th e r ;  
means no t u n d e rlin ed  by a  common l in e  do d i f f e r  a t  th e  *0J? le v e l  o f s ig n if ic a n c e , 
accord ing  to  th e  Tukey (b) te s t*

e r ro r s  appear i n  paren theses*



Table 12*

A nalysis o f  Variance:

Number o f T r ia ls  B efore th e  F i r s t  B ar-P ress Response

on T est Day 1

Source SS df F

Between 119.08 2 59.5U .600

W ithin 2082.75 21 99.17

T o ta l 2201.83 23

£ >.05.

(=~vn



Table 15

A nalysis o f Variance:

Number o f T r ia ls  Before th e  F i r s t  B ar-P ress Response

on T est Day 2

Source SS df ms F

Between 657.58 2 328.79
*

1.U8

W ithin U658.37 21 221.82

T o ta l 5315.95 23

#
£  > . 0 5 .

o\



Table 16

Means and S tandard  E rro rs  o f Number o f  T r ia ls  B efore th e  F i r s t  B ar-P ress Response

on T es t Day 1 f o r  th e  Three Groups

aGroup

Response-dependent C ontrol Response-independent

I6 .8 7 b 20.37 1S.00

(3-U7)° (3 .86) (3 .19)

a
n = 8  f o r  each group, 

b
Means underlined by a common l in e  do not s ig n if ic a n t ly  d if fe r  from each other
a t th e  .05  le v e l  o f s ig n if ic a n c e , according to  the Tukey (b) t e s t .

c
Standard errors appear in  parentheses*



Table 17

Means and S tandard  E rro rs  o f  Number o f  T r ia ls  Before th e  F i r s t  B ar-P ress Response

on T est Day 2 f o r  th e  Three Groups

Groupa

Response-dependent C ontro l Response-independent

„ b 
2 .50 15.12 10.75

( . 9h)C (7 .15 ) (5 .57)

a  „ „
n =  8 f o r  each group, 

b”
Means underlined by a common l in e  do not s ig n if ic a n t ly  d if fe r  from each other
at the .0f> le v e l  o f  s ig n if ic a n c e , according to  the Tukey (b) t e s t .

g
Standard errors appear in  parentheses.



Table 18

Number o f T r ia ls  Before th e  F i r s t  3 a r-P re s s  Response 

on T est Days One and Two Combined

Source SS df MS F

Between 1055.25 2 527.62 1.25*

W ithin 8795.37 21 108.82

T o ta l 9850.62 23

* ^
£  > .0 5 .

t=-



Table 19

Means and S tandard  E rro rs  o f  Number o f T r ia ls  Before th e  F i r s t  B ar-P ress Response 

on T est Days One and Two Combined f o r  th e  Three Groups

Group3

Response-dependent C ontro l Response-independent

b
19.37 35.50 25.75

(3 .2 0 )° (9 .97 ) (6 .98 )

a
n = 8  f o r  each group, 

b"
Means underlined by a common l in e  do not s ig n if ic a n t ly  d if fe r  from each other
a t th e  .05 le v e l  o f  s ig n if ic a n c e , according to  the Tukey (b) t e s t .

c
Standard errors appear in  parentheses.
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D iscussion

The r e s u l t s  o f th e  p re se n t experim ent re p re s e n t  a p a r t i a l  

r e p l ic a t io n ,  in  an a p p e t i t iv e  s i tu a t io n ,  o f th e  ty p ic a l  le a rn e d  

h e lp le s sn e ss  f in d in g s . I n  each in s ta n c e  in  which s t a t i s t i c a l  

s ig n if ic a n c e  was e s ta b lis h e d  ( e . g . ,  f iv e  ou t o f a  p o s s ib le  n ine  

t im e s ) , th e  b a r-p re s s in g  response le v e ls  o f th e  su b je c ts  t h a t  had 

p re v io u s ly  rec e iv e d  response-independen t food p e l l e t s  was dep ressed  

when compared w ith  th e  response le v e ls  o f th o se  anim als p re v io u s ly  

t ra in e d  to  make a d i f f e r e n t ,  a c t iv e  response (head-poking) in  o rd e r 

to  p rocu re  nourishm ent. However, i n  c o n tra s t  w ith  th e  u su a l le a rn e d  

h e lp le s sn e ss  r e s u l t s ,  on no occasion  d id  th e  response  le v e ls  o f  th e  

c o n tro l group d i f f e r  s ig n i f ic a n t ly  from th e  perform ance o f  th e  

response-independen t su b je c ts .

One p o s s ib le  ex p lan a tio n  f o r  th e  seem ingly anomolous f in d in g s  

m entioned above has to  do w ith  th e  n a tu re  o f th e  c o n tro l  group 

employed in  th e  c u rre n t experim ent. In  o rd e r  to  c o n tro l  f o r  th e  

e f f e c ts  of experience  w ith th e  experim ental chamber and feed in g  th e re in  

r e l a t i v e  to  experience  w ith  response-independen t fo o d -p e l le t  

p re s e n ta tio n s , th e  p re se n t experim ent employed a group ( e . g . ,  th e  

c o n tro l  group) which rec e iv e d  magazine t r a in in g  on a l l  th e  days 

th a t  th e  response-dependent and response-independen t anim als 

re c e iv e d  t h e i r  re s p e c tiv e  tre a tm e n ts . C onceivably, t h i s  ex ten siv e  

t r a in in g  where su b je c ts  were re q u ire d  to  do no more th an  approach 

th e  food  hopper a t  th e  sound of th e  magazine may have c re a te d  a  

c e r ta in  amount o f  "help lessness*1 among anim als a ss ig n ed  to  th e  c o n tro l 

group. In  o th e r  words, th e  e x te n t o f con tingency  le a rn in g  among
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su b je c ts  t r e a te d  in  t h i s  fa sh io n  may have been c lo s e r  to  t h a t  o f th e  

response-independen t (non-contingency) anim als r a th e r  than  th a t  o f  th e  

response-dependent (contingency) s u b je c ts . The f a c t  th a t  th e  c o n tro l 

su b je c ts  showed a  n o n -s ig n if ic a n t  tendency to  le a rn  th e  second ta s k  

more r e a d i ly  th an  th e  non-con tingen t anim als ( c f .  Tables U, 5 , 8 , 9 ,

12, and 13) su ggests  t h a t  th e  approach response th ey  le a rn e d  in  th e  

f i r s t  phase o f  th e  experim ent c o n s t i tu te d  somewhat more o f  a  re sp o n se - 

con tingency  than  th a t  o f th e  non-con tingen t anim als who found t h e i r  

food  p e l l e t s  on th e  f lo o r .

The r e s u l t s  o f th e  p re s e n t experim ent a lso  re p re se n t an ex ten sio n  

o f th e  o f th e  f in d in g s  re p o rte d  by Welker (1976) w ith  pigeons in  an 

a p p e t i t iv e - s t im u lu s ,  le a rn e d  h e lp le s sn e ss  s i tu a t io n .  Welker re p o r te d  

t h a t  th e  response le v e ls  o f su b je c ts  who were te s te d  f o r  a c q u is i t io n  

o f  a  t r e a d le -p re s s in g  response on a continuous schedule of 

re in fo rcem en t fo llo w in g  exposures to  response-independen t g ra in  was 

d ep ressed  r e l a t i v e  to  th o se  su b je c ts  who were p rev io u s ly  t r a in e d  to  

make an a c t iv e  response  (key-peck) f o r  nourishm ent. The p re se n t r e s u l t s  

a re  a  r e p l ic a t io n  of th e se  f in d in g s  w ith  r a t s  as su b je c ts  in  a  d i s c r e t e -  

t r i a l s  le a rn in g  s i tu a t io n ,  th e reb y  suggesting  th a t  th e  e f f e c ts  o f 

response-independen t events a re  g e n e ra liz a b le  to  an a p p e t i t iv e ,  

d i s c r e t e - t r i a l s  le a rn in g  ta s k  employing r a t s  as su b je c ts . F u r th e r , 

s in ce  th e  c u rre n t experim ent employed experim ental chambers o f m arkedly 

d i f f e r e n t  appearances during  t r a in in g  and t e s t i n g ,  a  procedure  ig n o red  

by p rev io u s  re sea rch  p ro je c ts  conducted upon a p p e tit iv e  le a rn e d  

h e lp le s sn e s s  ( c f .  Seligm an, Meyer, and T esta  c i te d  by Seligm an, 1975* 

p . 3k} and W elker, 1976), th e  p re se n t r e s u l t s  may be considered  to



suggest t h a t  th e  e f f e c t s  o f response-independent food were not 

dependent upon th e  r a t s  le a rn in g  th e  re la t io n s h ip  between responding 

and th e  s p e c if ic  environm ental s t im u li  in  th e  con tingen t or 

non -con tingen t s i tu a t io n .

The f in d in g s  o f th e  c u rre n t experim ent a re  a lso  c o n s is te n t w ith  

th e  th e s is  p re se n te d  by MacKintosh (1973), which suggests th a t  

anim als le a r n  to  Mig n o re"  independen tly  p re se n te d  events and a tte n d  

to  c o n tin g e n tly  p re se n te d  ev en ts . F u r th e r , th e  absence o f a n u ll  

r e s u l t  h e re  i s  in c o n s is te n t  w ith  th e  in te r p r e ta t io n  made above of 

th e  p o s i t io n  se t f o r th  by R esco rla  (1967), which suggested th a t  

independence between two even ts i s  a  n e u tr a l  co n d itio n  which lead s 

to  no c o n d itio n in g  betw een th e  two ev en ts .

A lthough th e  p re s e n t  r e s u l t s  have been in te rp re te d  from a 

le a rn e d  h e lp le s sn e ss  p o in t  o f view, an a l te r n a t iv e  in te r p r e ta t io n  

could  be considered  to  p rov ide  an ex p lan a tio n  f o r  th e se  f in d in g s .

For example, an a s s o c ia t iv e  in te r p r e ta t io n  of th e  p re se n t r e s u l t s  

would a s s e r t  th a t  an im als m erely t r a n s fe r r e d  c e r ta in  responses, 

cond itioned  as a r e s u l t  o f  re in fo rcem en t, from th e  p re trea tm en t to  

th e  t e s t in g  phase. A ccording to  such an in te r p r e ta t io n ,  during th e  

p re tre a tm e n t phase o f  th e  experim ent anim als in  th e  response-dependent 

group le a rn e d  to  head-poke f o r  food, w h ile  su b je c ts  in  th e  

response-independen t group le a rn e d  a  response such as fo rag in g , o r  

s n if f in g  around th e  f lo o r  in  search  o f food . The le a rn e d  behavior 

o f th e  c o n tro l group would be considered  to  be th a t  o f hovering n e a r 

th e  food hopper. In  t h i s  a s s o c ia t iv e  in te r p r e ta t io n ,  then , during 

th e  t e s t in g  phase th e  r a t s  in  th e  response-dependent s i tu a t io n  may



have m erely dem onstrated p o s i t iv e  t r a n s f e r  ( i . e . ,  head-poking behav io r 

in  th e  te s t in g  chamber, which d id  n o t c o n ta in  a h o le , may have 

f a c i l i t a t e d ,  o r f a i l e d  to  h in d e r  th e  development o f le v e r -p re s s in g ) .

On th e  o th e r  hand, th e  assumed responses le a rn e d  by th e  su b je c ts  

in  th e  response-independent (fo ra g in g ) and c o n tro l (hovering) groups 

during th e  p re tre a tm e n t phase may have subsequen tly  h indered  th e  

development o f le v e r -p re s s in g  in  th e  t e s t in g  phase, i . e . ,  th e  anim als 

in  th e  l a t t e r  two groups may have m erely dem onstrated n eg a tiv e  

t r a n s f e r .

Such a model n e c e s s a r i ly  assumes th a t  th e  experim ental chambers 

would e l i c i t  th e  assumed responses o u t l in e d  above. I t  i s  th e  case , 

however, t h a t  in  th e  p re se n t study  an a ttem pt was made to  p rec lude  

such t r a n s f e r  by e lim in a tin g  common environm ental cues in  th e  p re -  

tr a in in g  and t e s t  phases by using  experim en tal chambers w ith 

d if f e r e n t  d im ensions, shapes, c o lo rs ,  f lo o r s ,  and c e i l in g s j  and by 

lo c a tin g  th e  p re tra in in g  and t e s t in g  environm ents in  d i f f e r e n t  rooms. 

Each o f th e  th re e  p re tre a tm e n t environm ents measured 30x30x30 cm, 

w ith a  brown, wood-grain form ica f l o o r  and a P le x ig la s  to p . The 

in te l l ig e n c e  panels  and th e  w a lls  o p p o site  were p a in ted  f l a t  b lac k , 

w hile th e  rem aining two s id e  w a lls  were p a in te d  g lo ss  w h ite . The 

te s t in g  chambers m easured 30x2iqe2ii cm, w ith  f lo o r s  c o n s tru c ted  of 

s t e e l  rods spaced 2 cm a p a r t .  The in te l l ig e n c e  panels  and t h e i r  

opposite  w a lls  were made o f  s te e l - g r e y  aluminum. The rem aining two 

s id e  w a lls  and c e i l in g s  were made o f  P le x ig la s . The e x te r io r s  of 

a l l  P le x ig la s  su rfa ce s  were l in e d  w ith  grey cardboard , th e reb y  

making th e  t e s t in g  environm ents appear a uniform  grey  th roughou t.
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In  a d d itio n  to  being lo c a te d  in  d i f f e r e n t  experim ental rooms, th e  

p re trea tm en t and t e s t in g  chambers were a ls o  o r ie n te d  d i f f e r e n t ly ,  

i . e . ,  th e  p re tre a tm e n t environm ents were s i tu a te d  s id e -b y -s id e  w ith  

t h e i r  f ro n ts  fa c in g  sou th , w h ile  two o f th e  te s t in g  chambers were 

s i tu a te d  in  an e x a c tly  re v e rse d  manner, and th e  t h i r d  te s t in g  box 

was lo c a te d  in  an e a s t-w e s t p la n e .

I t  would seem l ik e l y  th a t  th e  n e t e f f e c t  o f  such d if fe re n c e s  

as th o se  o u tlin e d  im m ediately above would be to  minimize th e  p o s s ib i l i ty  

o f th e  t r a n s f e r  of th e  aforem entioned p u ta t iv e  a s so c ia t io n s  from 

th e  p re trea tm en t phase to  th e  t e s t i n g  p h ase . For example, i t  seems 

u n lik e ly  th a t  th e  fo ra g in g  behav io r assumed to  have been le a rn e d  by 

th e  response-independen t su b je c ts  in  th e  p re tre a tm e n t chamber, w ith  

i t s  smooth, brown fo rm ica  f lo o r ,  would t r a n s f e r  a t  h igh  s tre n g th  

to  th e  t e s t in g  chamber, w ith  i t s  g r id  f lo o r  composed o f s t e e l  rods 

spaced 2 cm a p a r t .

However, such an a s s o c ia t iv e  in te r p r e ta t io n  o f th e  c u rre n t 

experim ent cannot be e n t i r e ly  ru le d  o u t. In  f a c t ,  th e  only  d e f in i t iv e  

re se a rc h  p ro je c t  th a t  cou ld  p rov ide a p o te n t ia l  d i f f e r e n t ia t io n  

between th e  le a rn e d  h e lp le s sn e ss  model and th e  a s s o c ia t iv e - t r a n s f e r  

a l te r n a t iv e  would involve* (1) s p e c i f ic a t io n  o f  th e  c o m p a tib ili ty  

r e la t io n s  among response to p o g rap h ies  in  th e  r a t s '  b e h av io ra l 

r e p e to ir e ,  and (2) o b se rv a tio n  of any resp o n ses a c tu a l ly  cond itioned  

during response-independent feed in g .

In  view o f  th e  c o n tro l p rocedures employed in  th e  p re se n t 

re sea rch  p ro je c t  ( i . e . ,  d i f f e r e n t  experim ental chambers in  th e  p re ­

t r a in in g  and te s t in g  p h a ses ) , th e  a s s o c ia t iv e  ex p lan a tio n  o f the  

r e s u l t s  ob tained  h e re  seems a b i t  s t r a in e d .  S im ila r ly , th e  a s s o c ia t iv e
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model I s  q u i te  s t r a in e d  as an exp lana tion  f o r  numerous o th e r  

experim ents re p o rte d  in  th e  le a rn e d  h e lp le s sn e ss  l i t e r a t u r e .  For 

example, M aier (1970) conducted an experim ent i n  which one group o f 

dogs was t r a in e d  to  escape from shock by h o ld in g  s t i l l ,  a  response  

presumed to  be q u ite  incom patib le  w ith  jumping over a  h u rd le  i n  a 

s h u t t le  box. A second group o f  dogs was su b jec ted  to  in e sca p ab le  

shock yoked to  th e  f i r s t  group, w hile a  t h i r d  group re c e iv e d  no 

p re tre a tm e n t. Follow ing th i s  p re trea tm en t a l l  groups re c e iv e d  12 

days o f t e s t in g  in  a s h u t t le  box where su b je c ts  were re q u ire d  to  

jump a h u rd le  in  o rd e r to  escape shock. The r e s u l t s  in d ic a te d  th a t  

th e  group t r a in e d  to  perform  a response incom patib le  w ith  s h u t t l in g  

( i . e . ,  h o ld  s t i l l )  was slow to  le a rn  s h u t t l in g ,  b u t a l l  s u b je c ts  

in  t h i s  group d id  e v en tu a lly  le a r n .  C onversely, h a lf  o f th e  anim als 

exposed to  in escap ab le  shock dem onstrated complete f a i l u r e  to  le a rn  

th e  ta s k  ac ro ss  th e  e n t i r e  12 days o f t e s t i n g .  Thus, th e  t r a in in g  o f 

a  response  presumed to  be incom patib le  w ith  s h u t t l in g  d id  n o t d u p lic a te  

th e  e f f e c t s  o f  in escap ab le  shock. These r e s u l t s  a re  e n t i r e ly  c o n s is te n t  

w ith  th e  le a rn ed  h e lp le s sn e ss  hypo th esis  and in c o n s is te n t  w ith  an 

a s s o c ia t iv e  model, which suggests th a t  th e  le a rn e d  h e lp le s s n e s s  e f f e c t  

can be exp la ined  as an in s ta n c e  of n eg a tiv e  t r a n s f e r ,  whereby 

competing motor responses le a rn e d  in  th e  t r a in in g  phase in te r f e r e  

w ith  perform ance in  th e  t e s t in g  s i tu a t io n .  I f  t h i s  a s s o c ia t iv e  model 

were v a l id ,  th e re  should  not have been any d if fe re n c e s  i n  s h u t t l in g  

behav io r between th e  response-dependent (escap ab le  shock) and re sp o n se - 

independent ( in escap ab le  shock) groups o f t h a t  experim ent.

A nother experim ental r e s u l t  f o r  which an a s s o c ia t iv e - t r a n s f e r



S i

i n te r p r e ta t io n  appears s t r a in e d  was re p o r te d  in  a  p ro je c t  conducted 

by Overmier and Seligman (1967). I n  th a t  experim ent movement during  

exposure to  in escap ab le  shock was p rev en ted  by th e  a d m in is tra tio n  

o f c u ra re . The r e s u l t s  dem onstrated t h a t  c u ra r iz a tio n  during exposure 

to  in escap ab le  shock d id  no t p reven t o r  reduce th e  subsequent 

le a rn e d  h e lp le s sn e ss  e f f e c t .  An in te r p r e ta t io n  of th e  Overmier and 

Seligm an experim ent based  upon th e  t r a n s f e r  o f p re v io u s ly  lea rn ed  

incom patib le  responses i s  ha rd  pu t to  sp e c ify  th o se  in te r f e r r in g  

resp o n ses . N a tu ra lly , i t  may s t i l l  be argued th a t  in  th e  case o f 

c u ra r iz e d  su b je c ts  m ovem ent-related n e u ra l p rocesses were a d v en tio u s ly  

re in fo rc e d , b u t th a t  in te r p r e ta t io n  seems e sp e c ia l ly  s t r a in e d .

Of co u rse , no one experim ent can e s ta b l is h  th e  v a l id i ty  o f such 

a complex th e o r e t ic a l  concept as le a rn e d  h e lp le s sn e ss , b u t th e  p re se n t 

f in d in g s , to g e th e r  w ith  th e  re le v a n t f in d in g s  re p o r te d  in  th e  

l i t e r a t u r e ,  a re  q u ite  com patible w ith  th e  h y p o th es is  which suggests  

t h a t  th e  experience  of a  n o n -p red ic tiv e  re la t io n s h ip  between behav io r 

and th e  d e liv e ry  o f  a  r e in fo r c e r ,  p o s i t iv e  o r  n e g a tiv e , r e s u l t s  in  

a r e ta r d a t io n  in  l a t e r  le a rn in g  when a response does become p re d ic t iv e  

o f th e  r e in fo r c e r .
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