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Retrospectiv e Revaluatio n i n H u m a n Associativ e Learn ing : 

Nev* '  D a t a a n d Implication s fo r  M o d e l s o f  L e a r n i n g 

John K. Kruschke and Nathaniel J. Blair 
kruschke@indiana.edu ,  nblair@indiana.ed u 

Departmen t  o f  Psycholog y 

Indian a Universit y 

Bloomington ,  I N U S A 

N ew experiment s examine d tw o form s o f  retrospectiv e 
revaluatio n i n huma n associativ e learning .  Retrospectiv e 
revaluatio n occur s whe n a  cu e i s initiall y  associate d wit h som e 
outcome ,  bu t  subsequen t  learnin g abou t  othe r  cue s cause s th e 
prio r  associatio n t o b e changed .  Retrospectiv e revaluatio n i s 
an especiall y challengin g phenomeno n fo r  man y contempo -
rar y model s o f  associativ e learnin g becaus e th e associativ e 
strengt h o f  th e cu e i s change d whe n th e cu e i s no t  itsel f  presen t 
i n th e stimulus .  M a n y models ,  t o th e contrary ,  predic t  n o 
chang e i n strengt h fo r  absen t  cues .  I t  i s  important ,  therefore , 
t o establis h th e exten t  o f  th e phenomeno n itsel f  whe n tryin g 
t o explai n it .  (Example s o f  recen t  wor k includ e Dickinso n & 
Burke ,  1996 ;  Va n Hanmi e &  Wasserman ,  1994 ) 

Our  experiment s use d simulate d medica l  diagnosis , 
wherei n peopl e learne d t o classif y list s o f  symptom s a s par -
ticula r  fictitious  diseases .  Thi s paradigm ,  whic h ha s multipl e 
possibl e outcome s (diseases) ,  allow s within-subjec t  design s 
and greate r  flexibility  o f  associativ e relation s tha n man y 
experiment s previousl y reporte d i n th e literature ,  whic h use d 
rating s o f  a  singl e outcome ,  suc h a s presenc e o r  absenc e o f 
allergi c reactio n 

Our  first  experimen t  investigate d forwar d an d backwar d 
blockin g (i.e. ,  preventin g o r  diminishing )  o f  associativ e learn -
ing ,  i n a  within-subject s design .  Peopl e learne d i n on e phas e 
of  th e experimen t  tha t  th e pai r  o f  symptom s A + B indicate d 
diseas e 1 ,  whic h w e denot e AB-1 .  I f  the y learne d i n a  prio r 
phas e tha t  sympto m A  alon e indicate d diseas e 1  (A-1) ,  the n 
learnin g abou t  sympto m B  wa s blocke d i n th e subsequen t  A B -
1 phase .  Thi s i s calle d forwar d blocking .  I f  peopl e learne d A -
1 afte r  the y learne d AB-1 ,  the n th e significanc e o f  B  coul d b e 
(an d was )  retrospectivel y diminished .  Thi s i s calle d backwar d 
blocking .  Unlik e previou s studies ,  w e foun d tha t  th e magni -
tud e o f  backwar d blockin g wa s a s robus t  a s forwar d blocking . 
Thus ,  th e challeng e fo r  model s o f  huma n associativ e learnin g 
i s indee d a  stron g one . 

Our  secon d experimen t  investigate d wha t  w e cal l  for -
war d an d backwar d conditione d inhibition ,  agai n i n a  within -
subject s design .  A s i n th e first  experiment ,  peopl e learne d 
AB- 1 i n on e phas e o f  th e experiment .  I n th e othe r  phas e o f 
learning ,  however ,  th e singl e sympto m A  wa s associate d wit h 
a different ,  secon d diseas e 2  (A-2) .  I f  th e A- 2 trainin g i s pro -
vide d befor e AB- 1 training ,  man y model s o f  associativ e learn -
in g predic t  tha t  sympto m B  shoul d b e learne d a s a n especiall y 
stron g indicato r  o f  diseas e 1 ,  perhap s eve n inhibitin g selectio n 
of  diseas e 2 .  Thi s w e cal l  forwar d conditione d inhibition .  I f 
th e A- 2 trainin g instea d come s afte r  AB- 1 training ,  the n thi s 
resul t  woul d b e calle d backwar d conditione d inhibition .  A s 

wit h backwar d blocking ,  man y model s predic t  forwar d con -
ditione d inhibitio n bu t  d o no t  predic t  backwar d conditione d 
inhibition .  Ou r  result s showe d neithe r  forwar d no r  backwar d 
conditione d inhibition ,  contrar y t o th e models . 

Our  thir d experimen t  explore d th e caus e o f  th e lac k o f  con -
ditione d inhibitio n foun d i n th e previou s experiment .  W e dis -
covere d tha t  th e apparen t  lac k wa s a  consequenc e o f  th e typ e 
of  contro l  conditio n use d a s a  compariso n fo r  assessin g con -
ditione d inhibition .  Ou r  contro l  conditio n wa s directl y anal -
ogou s t o control s use d previousl y b y othe r  researchers .  Th e 
contro l  conditio n simpl y ha s anothe r  pai r  o f  symptom s asso -
ciate d wit h anothe r  disease ,  denote d CD-3 ,  learne d concur -
rentl y wit h AB-1 .  Th e tes t  fo r  conditione d inhibitio n consist s 
of  measurin g response s t o th e pai r  o f  conflictin g symptoms , 
B D.  Becaus e sympto m B  shoul d b e a n especiall y stron g pre -
dicto r  o f  diseas e 1 ,  an d D  i s onl y par t  o f  th e tw o symptom s 
tha t  predic t  diseas e 3 ,  response s t o B D shoul d favo r  diseas e 
1.  But ,  a s state d above ,  peopl e showe d n o preferenc e fo r  dis -
eas e 1  i n thi s case .  I n ou r  thir d experiment ,  w e expande d th e 
desig n s o tha t  peopl e woul d b e force d t o lear n CD- 3 a s a  con -
junctiv e pair ,  i.e. ,  C  A N D D  indicate s 3 ,  rathe r  tha n a s a  dis -
junctiv e pair ,  i.e. ,  C  O R D  indicat e 3 .  Wit h thi s ne w contro l 
condition ,  w e foun d bot h forwar d an d backwar d conditione d 
inhibition . 

Thes e ne w result s presen t  a  comple x situatio n fo r  model s 
of  associativ e learnin g t o address .  No t  onl y shoul d th e model s 
produc e retrospectiv e revaluatio n i n blockin g an d conditione d 
inhibition ,  th e model s shoul d als o b e sensitiv e t o th e differ -
enc e betwee n conjunctiv e an d disjunctiv e encodin g o f  cues . 
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