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I n d i v i d u a l  d i f f e r e n c e s i n t h e r e v i s i o n o f  a n 

a b s t r a c t  l < n o w l e d a e s t r u c t u r e 

Stephe n Jackso n 

M RC Applie d Psycholog y Unit , 

Cambridge , 

Englan d 

Abstract 

Following the recent suggestion (Hockey, in press) that cognitive science has much to gain from the 
consideratio n o f  variabilit y  i n cognitiv e functioning ,  thi s pape r  addresse s th e questio n o f  wha t 
aspect s o f  memor y performanc e underli e difference s i n cognitiv e style '  suc h a s 'Ambiguit y 
Tolerance' .  Subject s allocate d t o 'tolerant '  an d 'intolerant '  group s o n th e basi s o f  a  traditiona l 

penci l  &  pape r  measur e o f  'Ambiguit y tolerance '  too k par t  i n a  conceptua l  editin g tas k whic h 

require d the m t o disregar d informatio n learn t  o n a  previou s occasion .  Th e result s o f  th e stud y sho w 

significan t  difference s betwee n groups ,  bot h i n term s o f  recal l  an d discrimination ,  an d ar e 

interprete d a s supportin g th e vie w tha t  Ambiguit y toleranc e effect s resul t  from  difference s i n th e 

organisatio n an d availabilit y  o f  th e underlyin g conceptua l  representation . 

Introduction 

Our  researc h focuse s o n tw o mai n issues :  Th e circumstance s unde r  whic h abstrac t  knowledg e 

structure s ar e revise d o r  update d followin g particula r  learnin g episodes ,  an d whethe r  ther e ar e 

individua l  difference s i n th e th e processe s whic h underli e suc h revisions .  Thi s pape r  focuse s 

primaril y o n th e secon d o f  thes e issues . 

Despite the attraction of normative models of cognitive processing, it has been suggested by a 

number  o f  author s (Hockey ,  i n press ;  Robertson ,  1985) ,  tha t  ou r  understandin g o f  m a n y cognitiv e 

processe s coul d b e enhance d b y takin g int o accoun t  th e variabilit y  i n cognitiv e functioning . 

An approach which has been highlighted as being of particular importance to this endeavour is that 

of'Cognitiv e Style '  (Robertson ,  1985) ,  whic h concern s th e wa y individuals '  conceptuall y organis e 

thei r  environmen t  (Goldstei n &  Blackman ,  1978) .  Thi s pape r  explore s th e effect s o f  on e suc h styl e 

variabl e 1 ,  'Toleranc e o f  Ambiguit y /  Rigidity' ,  o n th e revisio n o f  a n abstrac t  knowledg e structure . 

Tolerance of ambiguity 

The concept s o f  'Ambiguit y toleranc e /  Rigidity '  hav e a  lon g histor y an d hav e bee n investigate d 

usin g a  variet y o f  technique s bot h within ,  an d outsid e of ,  th e psychologica l  laborator y (fo r  a  revie w 

see Goldstei n &  Blackman ,  1978) .  Thes e includ e studie s concerne d with ;  Perceptua l  ambiguity , 

proble m solving ,  categor y sorting ,  an d concep t  learning .  Th e result s o f  suc h studie s sugges t  tha t 

individual s var y i n thei r  abilit y  t o restructur e th e mean s b y whic h the y organis e environmenta l 

input ,  particularl y wher e inpu t  contain s informatio n whic h i s inconsisten t  wit h eithe r  som e prio r 

knowledg e structur e o r  wit h othe r  aspect s o f  th e input . 

1 A s th e term s Toleranc e o f  ambiguit y an d Rigidit y hav e ofte n bee n use d interchangeabl y b y previou s author s 

(Goldstei n &  Blackman ,  1978) ,  n o distinctio n wil l  b e draw n betwee n thes e concept s withi n thi s paper . 
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In addition, such studies have led to the general conclusion that: "Rigid individuals tend to have 

thei r  cognition s 'walled-of f  fro m eac h othe r  whic h result s i n apparen t  behavioura l  inconsistency " 
(Goldstei n &  Blackman ,  1978) . 

Rationale 
The stud y mad e us e o f  a  variatio n o n th e genera l  Perso n -  Impressio n formatio n paradigm ,  whic h i s 
a for m o f  concep t  learnin g tas k whic h ha s bee n use d severa l  time s previousl y t o investigat e 
Toleranc e o f  ambiguit y effects .  I n studie s o f  thi s sort ,  subject s ar e presente d wit h information , 
typicall y eithe r  behavioura l  description s o r  trai t  terms ,  whic h relat e t o on e o r  mor e fictitious 
persons .  Ofte n aspect s o f  th e infomiatio n ar e inconsisten t  wit h respec t  t o eithe r  informatio n 
presente d earlie r  o r  els e wit h othe r  item s withi n th e sam e set .  Althoug h a  numbe r  o f  dependen t 
variable s ar e applicabl e t o thi s typ e o f  study ,  subject s mos t  commonl y ar e require d t o produc e 
description s o r  judgment s o f  th e fictitiou s perso n o r  persons .  Thu s th e experimen t  t o b e reporte d 
withi n thi s pape r  differe d fro m earlie r  studie s i n tw o respects .  Firstl y th e focu s o f  th e curren t  stud y 
was o n memor y performanc e rathe r  tha n trai t  o r  behavioura l  judgments ,  an d secondly ,  th e stud y 
was designe d t o investigat e th e effect s o f  ambiguit y toleranc e a t  retrieval . 

Design 
The experimen t  wa s a  between-subject s desig n an d consiste d o f  4  treatmen t  groups .  Th e genera l 
experimenta l  procedur e wa s a s follows : 

Subjects were presented for one minute with a set of 10 trait adjectives (List 1) and were instructed 
t o for m a n impressio n o f  a  fictitious  'Joh n Smith' .  Afte r  a  ga p o f  1 2 minutes ,  durin g 
whic h tim e subject s complete d severa l  intervenin g tasks ,  th e subject s wer e presente d wit h a  furthe r 
set  o f  trai t  adjective s (Lis t  2 )  describin g th e sam e fictitious  person .  Th e trai t  term s i n Lis t  1  wer e 
not  manipulate d i n thi s experiment .  Th e trai t  term s whic h mad e u p Lis t  2  comprise d o f  a  se t  o f  1 0 
synonym s t o th e item s i n Listl .  However ,  5 0 % o f  thes e term s wer e randoml y varie d t o th e 
antony m o f  th e correspondin g Lis t  1  term ,  thu s producin g a  se t  o f  Lis t  2  item s whic h containe d 
5 0 % inconsisten t  items .  Thu s i f  th e Lis t  1  ter m wa s mean ,  an d it s synony m stingy ,  the n th e Lis t 
2 item ,  i f  selecte d fo r  change ,  migh t  b e t o charitable . 

Following a further set of intervening tasks, subjects were tested for their recall of the List 2 
informatio n only ,  fo r  thei r  recognitio n accurac y (Ne w -  Old )  o f  item s fro m bot h lists ,  an d fo r 
thei r  discriminatio n accurac y (Lis t  1  -  Lis t  2  -  New) .  Th e experimenta l  manipulatio n concerne d th e 
stag e i n th e abov e procedur e a t  whic h subject s wer e instructe d t o disregar d th e informatio n give n i n 
Lis t  1 .  Th e specifi c  condition s wer e a s follows : 

Table 1: Expeiimental Design 

Time 1 2 3 4 5 

Condition 1 List 1 *** List 2 Test 

Condition 2 Listl List 2 *** Test 

Conditions List 2 Test 

Condition 4 List 1 List 2 Test 

*** = Subjects instructed to disregard the items in List 1 
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Thus condition 3 constitutes a control where the List 1 information is never learned, and condition 4 
an additiona l  control ,  wher e n o disregar d instruction s ar e given .  Conditio n 4  als o differ s fro m th e 
othe r  treatmen t  group s i n that ,  a t  test ,  subject s ar e require d t o recal l  informatio n from  bot h Lis t  1 
and Lis t  2 . 

Finally, scores on the McDonald (1970) scale for Ambiguity tolerance were obtained and a median 
spli t  produce d tw o group s o f  hig h an d lo w scorer s designate d her e a s ambiguit y T O L E R A NT an d 
I N T O L E R A N T. 

Results 

Condition 4 Recall 
An analysi s wa s carrie d ou t  o n th e dat a from  Conditio n 4 .  I n thi s conditio n subject s learn t  bot h Lis t 
1 an d Lis t  2 ,  an d wer e teste d fo r  thei r  recal l  o f  item s from  bot h lists .  Thu s thi s conditio n form s a 
measur e o f  th e relativ e memorabilit y  o f  th e tw o list s i n th e absenc e o f  an y instruction s t o disregar d 

items .  Th e resul t  o f  thi s analysi s ( A N O V A )  reveale d a  mai n effec t  fo r  Lis t  (F j  1 4 =  22.67 ,  P  < 

0.001) ,  an d show s tha t  i n th e absenc e o f  disregar d instructions ,  th e item s fro m Lis t  1  ar e 
significantl y bette r  recalle d tha n thos e fro m Lis t  2 . 

Recal l 
Figur e 1  show s th e mea n recal l  performance ,  fo r  Lis t  2  informatio n only ,  acros s th e treatmen t 

groups .  Analysi s o f  varianc e ( A N O V A )  reveale d a  significan t  mai n effec t  fo r  conditio n (F 2 4 1 = 

4.53 ,  P  <  0.02) .  Pairwis e comparison s revea l  n o significan t  differenc e betwee n recal l  i n 
Conditio n 1 ,  wher e disregar d instruction s wer e give n prio r  t o learnin g Lis t  2  an d i n th e Contro l 
conditio n (Conditio n 3 )  wher e Lis t  1  i s no t  presente d fo r  learning .  However ,  recal l  i n conditio n 2 , 
wher e th e disregar d instruction s wer e presente d afte r  bot h list s ha d bee n learnt ,  wa s significantl y 
wors e tha n fo r  bot h o f  th e othe r  condition s (  P  <  0.05) . 

This result indicates that subjects only have difficulty in disregarding the information in List 1 when 
thi s instructio n doe s no t  occu r  unti l  afte r  the y hav e learn t  Lis t  2 . 

^ 

i 

Conditio n 

Figure 1: Mean level (%) of recall of List 2 items 
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I 

Tplgran t 

Intolerant 

Conditio n 

Figure 2: Mean number of List 1 intrusions occurring during subjects' recall of List 2 items 

Lis t  1  intrusio n dat a 

A n A N O V A wa s carrie d ou t  o n th e numbe r  o f  Lis t  1  item s recalle d b y subject s whe n instructe d t o 

recal l  Lis t  2  item s onl y (Fig .  2) .  Althoug h th e tota l  numbe r  o f  intrusion s wa s small ,  th e result s o f 

thi s analysi s wer e statisticall y significant .  The y revea l  n o mai n effec t  fo r  Ambiguit y toleranc e o r  fo r 

Condition ,  bu t  a  significan t  interactio n effec t  betwee n Ambiguit y toleranc e an d Conditio n (F ]  2 8 = 

7.13 ,  P < 0 . 0 1 ) . 

Analysi s o f  th e simpl e effect s o f  thi s interactio n revea l  tha t  Conditio n ha s a  significan t  effec t  o n th e 

Ambiguit y toleran t  grou p ( F =  4.4 ,  P  <  0.05 )  bu t  no t  o n th e Intoleran t  grou p an d tha t  Toleranc e o f 

Ambiguit y onl y ha s a  significan t  effec t  ( F =  4.4 ,  P  <  0.05 )  a t  Conditio n 2 ,  wher e subject s ar e no t 

instructe d t o disregar d th e Lis t  2  informatio n unti l  afte r  the y hav e leam t  Lis t  2 . 

This result suggests that the Ambiguity tolerant group have greater difficulty in separating 

informatio n give n o n differen t  occasion s an d tha t  th e Intoleran t  grou p m a y b e maintainin g separat e 

representation s o f  th e tw o set s o f  information . 

Recognition Data 

d prime 

A n Analysi s o f  Varianc e carrie d ou t  o n th e recognitio n dat a (Ol d -  N e w )  reveale d a  mai n effec t  fo r 

conditio n (F 3 4 5 =  8.08 ,  P  <  0.001) .  Pairwis e comparison s (Newman-Keuls )  revea l  tha t 

Condition s 1,2 ,  &  4  d o no t  diffe r  significantl y fro m on e another ,  bu t  tha t  recognitio n performanc e 

i n Conditio n 3 ,  wher e Lis t  1  item s wer e no t  presented ,  i s significantl y bette r  ( P <  0.01 )  tha n i n al l 

of  th e othe r  conditions . 
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d prim e ^  Toleran t 

ra Intolerant 

Figur e 3 :  Discriminatio n performanc e fo r  Lis t  1  an d Lis t  2  item s acros s th e tw o level s o f 

ambiguit y toleranc e 

Discriminatio n dat a 

d Prime 

A n Analysi s o f  Varianc e carrie d ou t  o n th e discriminatio n dat a (Lis t  1  Lis t  2  -  N e w )  reveale d th e 

followin g effects : 

A main effect for Ambiguity Tolerance (Fj 32 = 6.19, P < 0.02), the ambiguity tolerant group 

showin g mor e accurat e discriminatio n performanc e overall . 

A main effect for condition (F2 32 = 3.53, P < 0.04), which reveals that there was no significant 

differenc e i n performanc e betwee n Conditio n 1 ,  wher e instruction s t o disregar d Lis t  1  ar e give n 

prio r  t o learnin g Lis t  2 ,  an d conditio n 4  wher e n o disregar d instruction s wer e given .  I n Conditio n 2 

(disregar d instruction s give n afte r  Lis t  2  item s hav e bee n learnt ,  performanc e i s significantl y poore r 

tha n fo r  bot h Conditio n 1  an d conditio n 4  ( P <  0.05) . 

A main effect for List (Fj 32 = 16.22, P < 0.001), which reveals discrimination accuracy was 

greate r  fo r  th e item s presente d i n Lis t  2  tha n fo r  thos e i n Lis t  1 . 

In addition to these main effects there were two significant interactions. Firsdy, an interaction effect 

(Fig .  3 )  betwee n Ambiguit y toleranc e an d Lis t  typ e (F j  3 2 =  7.07 ,  P  <  0.01) . 

An analysis of the simple effects within this interaction reveal that Ambiguity tolerance has a 

significan t  effec t  o n Lis t  1  discriminatio n ( P <  0.001 )  an d tha t  Lis t  ha s a  significan t  effec t  o n th e 

Ambiguit y intoleran t  grou p alone . 
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d prim e 

Z^^ M 

m ^ m 
V//// y 
w ^ F 

Lis t  1 

List 2 

Conditio n 

Figur e 4 :  A  compariso n o f  lis t  discriminatio n acros s th e thre e relevan t  condition s 

Thi s resul t  indicate s tha t  th e Ambiguit y intoleran t  grou p ar e effectivel y disregardin g th e Lis t  1  item s 
when instructe d t o d o so ,  wherea s fo r  th e ambiguit y toleran t  grou p discriminatio n performanc e fo r 
th e Lis t  1  item s doe s no t  diffe r  significantl y fro m tha t  o f  Lis t  2 .  Agai n thi s resul t  ca n b e interprete d 
as evidenc e fo r  th e toleran t  grou p formin g a  unifie d impressio n o f  th e tw o set s o f  information . 

There was also a significant interaction effect (Fig. 4) between Condition and List ( F2 32 = 8.8, P 

< 0.00 1 ) .  Th e simpl e effect s o f  thi s interactio n revea l  tha t  Conditio n onl y ha s a  significan t  effec t  o n 
Lis t  2  performanc e ( P <  0.002 )  an d tha t  Lis t  onl y ha s a  significan t  effec t  a t  Conditio n 1  ( P < 
0.001) . 

As with the recall data, this result shows that subjects can effectively disregard information if the 
instructio n t o d o s o i s give n prio r  t o learnin g new ,  relate d informatio n (Conditio n 1) . 

Beta Data 
Analysi s o f  th e Bet a dat a reveale d onl y tw o mai n effect s an d n o statisticall y significan t  interactions . 
Thes e were : 

A main effect for Ambiguity Tolerance (Fj 32 = 5.78, P < 0.02), with the Tolerant group showing 

significantl y highe r  Bet a level s tha n th e Intoleran t  group ,  an d a  mai n effec t  fo r  Lis t  (F ]  3 2 =  10.28 , 

P <  0.003) ,  wit h Bet a level s greate r  fo r  Lis t  2  tha n fro m Lis t  1 . 
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S u m m a ry o f  Result s 

The results from this study show that in the absence of specific instructions to disregard 
informatio n (Conditio n 4 )  ther e wa s a  strong ,  statisticall y significan t  recal l  advantag e fo r  th e 
informatio n learn t  firs t  (Lis t  1) .  However ,  whe n instructe d t o ignor e thi s informatio n (Condition s 1 
& 2 )  thes e instruction s onl y ha d a  significan t  effec t  o n Lis t  2  recal l  whe n give n afte r  bot h list s ha d 
been learn t  (Conditio n 2) .  Thi s findin g i s als o th e cas e fo r  th e discriminatio n dat a wher e 
performanc e wa s impaire d relativ e t o th e contro l  grou p onl y fo r  subject s performin g withi n 
Conditio n 2 .  I f  thes e finding s ar e interprete d withi n a n Interferenc e theor y framework ,  the n th e 
result s sugges t  tha t  instruction s t o disregar d give n prio r  t o ne w learnin g hav e th e effec t  o f 
eliminatin g P I  t o th e leve l  o f  a  contro l  grou p wh o d o no t  receiv e th e initia l  Lis t  (Figur e 1) . 

Although the results in relation to the effect of disregard instructions are themselves of interest, the 
mai n focu s o f  thi s stud y wa s o n difference s i n memor y performanc e whic h coul d underli e 
Toleranc e o f  ambiguit y effects .  Wit h regar d t o thi s issu e th e result s revea l  tha t  th e ambiguit y toleran t 
grou p sho w greate r  discriminatio n accurac y an d highe r  Bet a level s tha n th e intoleran t  grou p an d tha t 
'Ambiguit y tolerance '  interact s wit h tas k characteristic s i n a  memor y 'editing '  task ,  a s follows : 

Whereas the ambiguity intolerant group show no difference in List 1 intrusions at List 2 recall, 
acros s differen t  instructio n conditions ,  th e ambiguit y toleran t  grou p sho w a  significan t  increas e i n 
Lis t  1  intrusion s wher e instruction s t o disregar d Lis t  1  item s follo w th e presentatio n o f  bot h list s 
(Conditio n 2) .  Also ,  wherea s th e ambiguit y intoleran t  grou p sho w significantl y bette r 
discriminatio n performanc e fo r  Lis t  2  ove r  Lis t  1  items ,  th e ambiguit y toleran t  grou p discriminat e 
Lis t  1  an d Lis t  2  item s equall y well . 

Discussio n 

Although previous studies of 'Ambiguity tolerance' have principally made use of judgments as a 
dependen t  variable ,  thi s stud y ha s sough t  t o explor e th e questio n o f  whethe r  ther e ma y b e memor y 
performanc e difference s whic h coul d accoun t  fo r  'Ambiguit y tolerance '  effects . 

The results from this study can be interpreted as support for the hypothesis that, in contrast to 
ambiguit y toleran t  individual s wh o ten d towar d unifie d impressions ,  ambiguit y intoleran t 
individual s compartmentalis e informatio n whic h relate s t o a  singl e concep t  bu t  whic h ha s bee n 
learn t  o n separat e occasions .  Thu s suc h 'Toleranc e o f  ambiguity '  difference s whic h ma y exis t 
betwee n individual s ma y wel l  b e attributabl e t o difference s i n bot h th e structur e an d availabilit y  o f 
aspect s o f  th e underlyin g knowledg e representation . 
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