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Universit y  o f  Plymout h 

Drake' s Circu s 
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Abstrac t 
We repor t  th e result s o f  tw o experiment s designe d t o 
investigat e th e rol e o f  inferenc e i n Wason' s selectio n task .  I n 
Experimen t  1  participant s receive d eithe r  a  standar d on e rul e 
proble m o r  a  tas k whic h containe d a n additiona l  rule .  Thi s 
additiona l  rul e specifie d a n alternativ e antecedent .  Bot h group s 
of  participant s wer e aske d t o selec t  thos e card s the y considere d 
necessar y t o tes t  whethe r  th e rul e commo n t o bot h problem s 
was tru e o r  false .  Th e result s showe d a  significan t  suppressio n 
of  "q "  car d selections .  I n additio n ther e wa s wea k evidenc e fo r 
increase d "not-q "  selection .  I n Experimen t  2  w e manipulate d 
number  o f  rules ,  a s before ,  an d th e presenc e o r  absenc e o f 
explici t  negatio n o n th e cards .  Onc e agai n "q "  car d selection s 
wer e suppressed ,  bu t  ther e wa s n o evidenc e o f  a n increas e i n 
"not-q "  selection .  Ther e wa s als o n o effec t  o f  typ e o f  negation . 
Our  result s sugges t  tha t  inference s abou t  th e unsee n sid e o f  th e 
card s underli e participants '  selections .  W e argu e firstl y tha t 
thes e finding s ar e inconsisten t  wit h curren t  view s o f  selectio n 
tas k performanc e (Oaksfor d an d Chater ,  1994 ,  Evan s an d 
Over ,  1996 )  an d secondly ,  tha t  the y suppor t  account s whic h 
emphasis e th e rol e o f  inferenc e i n th e task . 

Introduction 

Ther e i s a n anomal y i n th e reasonin g literature :  i n relatio n 
t o thei r  performanc e o n simpl e conditiona l  inferenc e task s 
peopl e perfor m poorl y o n indicativ e version s o f  Wason' s 
selectio n task .  Thi s anomal y ha s le d severa l  worker s i n th e 
fiel d (e.g .  Oaksfor d an d Chater ,  1994 ;  Evan s an d Over , 
1996 ;  Kirby ,  1994 )  t o clai m tha t  people' s performanc e o n 
th e selectio n tas k i s  bes t  explaine d i n term s o f  decisio n 
makin g rathe r  tha n inference .  Ou r  goa l  i n thi s pape r  i s t o 
demonstrat e tha t  peopl e d o engag e i n inferenc e whe n 
confronte d wit h indicativ e version s o f  th e selectio n task . 

I n it s origina l  for m Wason' s tas k consiste d o f  fou r  cards , 
tw o o f  whic h ha d a  lette r  o n th e upward s facin g sid e (e.g .  A 
and L) ,  an d tw o o f  whic h ha d number s (e.g .  3  an d 7) . 
Accompanyin g thes e card s i s a n indicativ e conditiona l  rul e 
suc h as : 

If there is an A on one side of the card then there is a 3 on the 
othe r  sid e 

which participants are told may or may not govern what is 
on eac h sid e o f  th e cards .  Participant s ar e aske d whic h 

card s the y woul d nee d t o tur n ove r  i n orde r  t o tes t  whethe r 
th e rul e i s tru e o r  false .  Th e criterio n fo r  solvin g th e tas k i s 
selectio n o f  th e A  an d th e 7  cards . 

Correc t  selectio n rate s fo r  indicativ e selectio n task s beli e 
th e apparen t  simplicit y o f  th e proble m an d ca n b e a s lo w a s 
1 0 % (Waso n an d Johnson-Laird ,  1972) .  M u c h mor e 
c o m m on ar e selection s o f  th e A  car d o n it s own ,  th e A  an d 
3 cards ,  o r  th e A ,  3  an d not- 3 cards .  Th e preponderanc e o f 
3 car d selection s i s intriguing .  I n orde r  t o recognis e tha t  th e 
3 car d ha s n o bearin g o n whethe r  th e rul e i s tru e o r  fals e 
one onl y ha s t o conside r  wha t  migh t  b e o n it s unsee n side . 
On th e bac k o f  th e 3  car d ther e m a y b e a n A  o r  a  not-A .  A n 
A o n th e revers e sid e o f  th e 3  car d offer s confirmatio n o f 
th e rule .  A  not-A ,  o n th e othe r  hand ,  turn s ou t  t o b e 
irrelevan t  a s th e rul e concern s thos e card s wit h a n A  only . 

People' s poo r  performanc e o n th e tas k i n th e ligh t  o f  it s 
apparen t  simplicit y an d th e mismatc h betwee n selectio n 
tas k an d simpl e conditiona l  inferenc e tas k performanc e ha s 
le d t o a  revaluatio n o f  th e rol e o f  inferenc e o n th e task .  W e 
wil l  begi n b y outlinin g severa l  alternativ e account s o f  th e 
processe s underlyin g performanc e o n th e task .  W e wil l 
characteris e thes e approache s i n term s o f  th e rol e the y 
ascrib e t o inference .  W e wil l  the n g o o n t o presen t  th e 
result s o f  tw o experiment s whic h sugges t  tha t  consideratio n 
of  wha t  i s o n th e unsee n o f  th e card s doe s affec t  people' s 
choice s o n th e task . 

Non-Inferential Accounts of the Task 

I n recen t  year s muc h emphasi s ha s bee n place d o n attempt s 
t o integrat e th e literature s o n reasonin g an d decisio n 
makin g (se e Johnson-Lair d an d Shafir ,  1993 ;  Evan s an d 
Over ,  1996) .  Thi s ha s le d t o account s o f  indicativ e selectio n 
tas k performanc e whic h characteris e th e participants '  tas k 
as on e o f  decisio n making .  Tha t  is ,  participant s hav e t o 
decid e whic h card s t o selec t  whe n face d wit h th e task .  W e 
wil l  briefl y presen t  tw o account s o f  th e selectio n tas k a s a 
tas k o f  decisio n making .  Whils t  w e woul d emphasis e tha t  i n 
many importan t  respect s thes e accoun t  ar e ver y different , 
neithe r  suggest s tha t  people' s car d selection s o n Wason' s 
tas k ar e determine d b y a  consideratio n o f  wha t  migh t  b e o n 
th e unsee n sid e o f  th e cards . 

The firs t  accoun t  i s tha t  offere d b y th e heuristic/analyti c 
(Evans ,  1989 )  o r  dua l  proces s (Evan s an d Over ,  1996 ) 
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model .  Thi s mode l  explain s behaviou r  o n indicativ e 
selectio n task s b y positin g th e existenc e o f  a n initia l  stag e 
of  processin g wher e th e aspect s o f  th e tas k t o b e attende d 
t o (thos e aspect s whic h contai n a  hig h degre e o f  relevance ) 
ar e unconsciousl y determined .  Evan s suggest s tha t 
attentio n i s mediate d b y th e operatio n o f  heuristics .  O n 
standar d abstrac t  selectio n task s whic h emplo y affirmativ e 
rule s th e relevan t  heuristi c i s th e I F heuristic .  Evan s (1989 ) 
argue s tha t  th e functio n o f  i f  i n natura l  languag e i s t o direc t 

attentio n t o th e possibl e stat e o f  affair s i n whic h th e 
anteceden t  i s tru e (causin g peopl e t o thin k abou t  th e p  an d 
q card s i n th e selectio n tas k whic h correspon d t o th e A 
and 3  card s i n th e exampl e above) . 
Evan s (1996 )  ha s claime d tha t  participant s i n selectio n 

tas k experiment s selec t  card s base d purel y o n th e result s o f 
unconsciou s processing .  H e furthe r  suggest s tha t  an y 
explici t  inferenc e whic h participant s engag e i n whils t 
attemptin g th e selectio n tas k take s th e for m o f 
rationalisation s fo r  choosin g card s whic h ar e attende d to . 
Recently ,  however ,  Evan s an d Ove r  (1996 )  hav e suggeste d 
tha t  people' s selection s m a y sometime s b e determine d b y 
th e explici t  inferentia l  system .  Thi s suggestio n wa s 
prompte d b y th e succes s o f  severa l  researcher s i n 
facilitatin g performanc e o n th e selectio n tas k (e.g .  Gree n 
and Larking ,  1995) .  Th e significanc e o f  th e rol e playe d b y 
th e explici t  inferentia l  syste m remain s unclea r  however . 
Th e secon d non-inferentia l  accoun t  o f  th e selectio n tas k i s 

tha t  o f  Oaksfor d an d Chate r  (1994 )  whic h is ,  i n certai n 
respects ,  ver y simila r  t o tha t  o f  Evans .  The y shar e wit h 
Evan s th e vie w tha t  th e selectio n tas k i s bes t  viewe d a s a 
decisio n makin g tas k wher e participant s mus t  m a k e a 
decisio n abou t  whic h card s t o tur n over .  Accordingly , 
Oaksfor d an d Chate r  rejec t  logi c a s a  normativ e standar d 
fo r  subjects '  behaviou r  o n th e tas k an d instea d propos e a n 
alternativ e Bayesia n accoun t  base d upo n th e principle s o f 
optima l  dat a selection . 

Th e basi c principl e behin d optima l  dat a selectio n i s ver y 
simpl e an d i s illustrate d b y Oaksfor d an d Chate r  usin g th e 
followin g example .  Suppos e yo u ar e aske d t o tes t  th e rul e 
"I f  yo u ea t  trip e (p )  the n yo u fee l  sic k (q)" .  Ther e ar e fou r 
classe s o f  individual s on e coul d examin e t o tes t  th e rule : 
individual s w h o hav e eate n trip e (p) ;  individual s w h o hav e 
not  eate n trip e (not-p) ;  individual s know n t o fee l  sic k (q) ; 
individual s know n no t  t o fee l  sic k (not-q) .  Th e question ,  o f 
course ,  i s on e o f  decidin g whic h classe s o f  individual s wil l 
suppl y th e mos t  usefu l  information .  Intuitively ,  p ,  q ,  an d 
not- q individual s ar e likel y t o b e informativ e wherea s not- p 
individual s wil l  suppl y n o informatio n whatsoever . 
Oaksfor d an d Chate r  hav e formalise d thes e intuition s usin g 
Shannon-Wiene r  informatio n theor y an d element s fro m th e 
probabilit y  calculus .  Tabl e 1  contain s thei r  genera l 
predictions ,  base d o n thei r  formalisations ,  abou t  th e 
relationshi p betwee n th e informativenes s o f  an y car d an d 
th e probabilit y  o f  item s mentione d i n th e rule . 

Oaksfor d an d Chate r  m a k e a n assumptio n o f  rarit y -  tha t 
i s  th e probabilit y  o f  p  (eatin g tripe )  an d th e probabilit y  o f  q 
(feelin g sick )  ar e assume d t o b e low .  Give n thi s assumptio n 
the y predic t  th e followin g orde r  o f  car d selectio n 
frequencie s o n th e affirmativ e abstrac t  selectio n task : 
p>q>not-q>not-p . 

Tabl e 1 :  Th e condition s unde r  whic h Oaksfor d an d Chate r 
predic t  card s wil l  b e informativ e 

Card s 

P 

q 
not- q 
not- p 

Condition s fo r  Informativenes s 

P(q) is low 

P(p )  &  P(q )  ar e lo w 
P(p )  i s hig h 
None 

Clearly ,  Oaksfor d an d Chater' s accoun t  o f  th e tas k i s non -
inferential .  Thei r  clai m i s tha t  peopl e selec t  card s base d o n 
th e probabilit y  o f  th e item s mentione d i n th e rule .  Indee d 
ther e ar e severa l  demonstration s i n th e literatur e o f  th e 
importanc e o f  th e probabilit y  o f  th e anteceden t  an d 
consequen t  i n determinin g th e selection s whic h participant s 
make o n th e tas k (e.g .  Kirby ,  1994 ) 

Inferential Accounts of the Task 

I n conU-as t  t o th e non-inferentia l  account s presente d above , 
th e literatur e als o contain s wha t  w e wil l  cal l  inferentia l 
account s o f  th e indicativ e selectio n task .  A s w e di d fo r 
non-inferentia l  account s o f  th e indicativ e selectio n task ,  w e 
wil l  als o presen t  tw o inferentia l  accounts :  th e first  offere d 
by Sperber ,  Car a an d Girott o (1995 )  an d th e secon d b y 
Johnson-Lair d an d Byrn e (1991 ;  Johnson-Laird ,  1995) . 
Agai n w e haste n t o poin t  ou t  tha t  th e account s whic h w e 
wil l  presen t  are ,  i n m a n y respects ,  ver y different .  I n thi s 
context ,  however ,  i t  i s  th e emphasi s whic h bot h plac e o n 
inferenc e whic h i s o f  interest . 

Sperbe r  e t  al' s  accoun t  purport s t o accoun t  fo r  indicativ e 
selectio n tas k performanc e i n a  ver y simpl e manner ,  b y 
assumin g firstly,  tha t  peopl e understan d th e tas k a s on e o f 
selectin g relevan t  evidenc e fo r  testin g a  rul e an d tha t  thi s 
rul e m a y onl y b e teste d indirectl y (i.e .  throug h it s 
observationall y testabl e consequences) .  Secondly ,  inferrin g 
s o me o f  th e consequence s o f  th e rul e i s don e 
spontaneously ,  a s par t  o f  th e proces s o f  comprehension . 
Thes e spontaneou s inference s lea d t o a n interpretatio n o f 
th e rul e whic h contain s certai n expectation s o f  relevanc e 
(i.e .  expectations ,  o n th e par t  o f  th e subjects ,  abou t  wha t  i s 
relevan t  t o th e experimenter) .  Fo r  example ,  o n affirmativ e 
abstrac t  selectio n task s participants ,  give n a  minima l 
presumptio n o f  relevance ,  wil l  infe r  tha t  ther e ar e card s 
whic h hav e bot h P  an d Q  features .  Thei r  selectio n o f  card s 
wil l  reflec t  a  tes t  o f  thi s assumption .  Thi s wil l  lea d t o th e 
selectio n o f  th e p  an d q  cards . 

As m a y b e see n fro m thi s account ,  th e crucia l  facto r  i s  th e 
spontaneou s inference s whic h subject s m a k e whils t 
comprehendin g th e rule .  Thi s determine s bot h th e wa y i n 
whic h an y conditiona l  rul e i s foun d t o b e relevan t  an d th e 
card s whic h participant s selec t  o n a n indicativ e selectio n 
task .  Interestingly ,  Oaksfor d an d Chate r  (1995 )  clai m tha t 
thei r  accoun t  i s compatibl e wit h Sperbe r  e t  al' s  relevanc e 
theoreti c account .  W e woul d argu e tha t  thes e account s 
diffe r  i n on e crucia l  respect :  Sperbe r  e t  a l  clai m tha t 
people ,  whe n attemptin g th e indicativ e selectio n task ,  thin k 
abou t  th e consequence s o f  turnin g ove r  certai n cards .  Ther e 
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i s  n o suc h leve l  o f  explanatio n i n Oaksfor d an d Chater' s 
account . 

The final  approac h t o th e indicativ e selectio n tas k whic h 
wil l  b e considere d her e i s on e base d o n menta l  model s 
(Johnson-Lair d an d Byrne ,  1991 ;  Johnson-Laird ,  1995) . 
The mode l  theor y assume s tha t  peopl e selec t  onl y thos e 
card s tha t  ar e explicitl y  represente d i n thei r  initia l  model s 
of  th e rule .  Thes e initia l  model s encod e onl y thos e item s 
tha t  ar e mentione d i n th e rul e togethe r  wit h a  menta l 
footnot e whic h specifie s th e manne r  i n whic h th e initia l 
model s m a y b e fleshed-out .  Furthermore ,  menta l  mode l 
theor y assume s tha t  peopl e selec t  thos e card s fo r  whic h th e 
unsee n sid e coul d hav e a  bearin g o n th e trut h o r  falsit y o f 
th e rule .  Whethe r  peopl e selec t  th e p  car d o r  th e p  an d q 
card s depend s o n thei r  interpretatio n (an d initia l  encoding ) 
of  th e rule .  A  simpl e conditiona l  interpretatio n wil l  lea d t o 
selectio n o f  th e p  car d onl y a s th e hidde n sid e o f  th e q  car d 
has n o bearin g o n th e trut h o r  falsit y o f  th e rule .  A 
biconditiona l  interpretatio n (tha t  a  conditiona l  suc h a s I f  p 
the n q  implie s it s obverse :  I f  q  the n p )  wil l  lea d t o th e 
selectio n o f  th e p  an d q  card s a s th e unsee n sid e o f  bot h 
card s ha s a  bearin g o n whethe r  th e rul e i s tru e o r  false . 
Althoug h lac k o f  spac e preclude s a  mor e thoroug h 
consideratio n o f  th e mode l  theory ,  suffic e i t  t o sa y tha t  th e 
model  theory ,  lik e th e relevanc e theoreti c account ,  claim s 
tha t  peopl e d o engag e i n inferenc e o n th e selectio n task . 
The card s selected ,  however ,  depen d bot h o n h o w peopl e 
interpre t  an d represen t  th e rul e a s wel l  a s th e inferenc e the y 
engag e in . 
We wil l  n o w conside r  h o w i t  migh t  b e possibl e t o 

discriminat e betwee n thes e tw o type s o f  account .  W e wil l 
argu e tha t  i t  m a y b e possibl e t o suppres s th e rat e a t  whic h 
certai n card s ar e chose n o n th e indicativ e selectio n task . 
We wil l  furthe r  argu e that ,  i f  suc h suppressio n doe s occur , 
i t  ma y b e explaine d onl y i n term s o f  car d choic e bein g 
determine d b y consideratio n o f  th e unsee n sid e o f  th e 
cards . 

How to Suppress Card Choices on the Task 

I t  ha s bee n know n fo r  som e tim e tha t  th e rat e a t  whic h w e 
dra w bot h vali d an d invali d inference s o n a  conditiona l 
reasonin g tas k m a y b e suppressed .  Th e phenomen a o f 
inferenc e suppressio n wa s firs t  demonstrate d b y Rumain , 
Connel l  an d Brain e (1983) .  Thei r  experimen t  use d a  simpl e 
conditiona l  inferenc e tas k wher e participant s wer e give n a 
serie s o f  majo r  an d mino r  premise s an d wer e the n aske d 
what  followed .  Fo r  example ,  participant s migh t  b e told : 

If there is a tiger in the box then there is an orange in the box 
Ther e i s a  tige r  i n th e bo x 

It was found that the inclusion of a second major premise 
suc h as : 

If there is a dog in the box then there is an orange in the box 

before the presentation of the minor premise greatly 
reduce d people' s tendenc y t o mak e th e invali d conditiona l 
inferences .  Rumai n e t  a l  claime d tha t  thei r  manipulatio n 
blocke d a  biconditiona l  interpretatio n o f  th e first  premis e 

ensurin g that ,  fo r  example ,  whe n participant s wer e give n 
th e premises : 

If there is a tiger in the box then there is an orange in the box 
I f  ther e i s a  do g i n th e bo x the n ther e i s a n orang e i n th e bo x 
Ther e i s a n orang e i n th e bo x 

they did not make the affirmation of the consequent (AC) 
inferenc e tha t  ther e wa s a  tige r  i n th e box .  Variou s 
suppressio n effect s hav e bee n demonstrate d sinc e th e 
publicatio n o f  Rumai n e t  al' s  pape r  (e.g .  Byrne ,  1989) .  Ou r 
purpos e i n thi s paper ,  however ,  i s  no t  t o examin e thes e 
effect s i n detai l  bu t  t o th e conside r  th e effect s o f  Rumai n e t 
al' s  origina l  manipulatio n fo r  people' s respons e pattern s o n 
th e indicativ e selectio n tas k an d t o discus s thes e effect s i n 
th e ligh t  o f  th e debat e abou t  th e rol e playe d b y inferenc e i n 
contemporar y account s o f  th e task . 
We star t  b y assumin g that ,  i n th e cas e o f  th e A C inference , 

th e presenc e o f  th e additiona l  premis e i n Rumai n e t  al' s 
stud y cause d thei r  participant s t o realis e tha t  ther e m a y 
hav e bee n a  tige r  o r  a  do g i n th e bo x Accordingly ,  t o m a k e 
any inferenc e abou t  th e presenc e o f  a  tiger ,  give n th e 
presenc e o f  a n orange ,  woul d b e unsafe . 
N o w conside r  a n indicativ e versio n o f  th e selectio n tas k 

wher e you r  ar e presente d wit h a  simpl e conditiona l  rul e 
suc h as : 

If P then Q 

together with four cards labelled P, Q, not-P and not-Q and 
an additiona l  rul e specifyin g a n alternativ e anteceden t  suc h 
as: 

If R then S 

How is the presence of the additional rule likely to affect 
people' s car d selections ? If ,  a s w e claim ,  people' s respons e 
pattern s ar e determine d b y a  consideratio n o f  th e possibl e 
consequence s o f  turnin g over ,  a t  leas t  som e of ,  th e cards , 
we woul d expec t  th e presenc e o f  th e alternativ e rul e t o 
greatl y suppres s q  car d selection .  Thi s i s becaus e o n th e 
bac k o f  th e q  car d ther e m a y b e a  p  o r  a n r .  Thu s i t  wil l 
hav e n o bearin g i n determinin g th e trut h o r  falsit y o f  th e 
first  rule .  Importantly ,  thi s predictio n rest s o n th e clai m tha t 
peopl e conside r  o r  represen t  th e consequence s o f  turnin g 
over  th e card s an d hence ,  m a y b e characterise d a s thinkin g 
inferentiall y  o n Wason' s task .  W e wil l  n o w presen t  tw o 
experiment s whic h tes t  thi s prediction . 

Experiment 1 
M e t h o d 

Participants :  9 8 first-year  student s i n th e psycholog y o f 
th e authors '  h o m e universit y serve d a s participant s i n thi s 
experiment . 

Materials: each participant attempted one indicative 
selectio n task .  Th e selectio n task s use d wer e eithe r  abstrac t 
or  themati c an d containe d on e rul e o r  two .  Th e abstrac t 
material s wer e a s follows : 

Imagine that your friend has Just shown you a strange deck of 
cards .  Eac h o f  th e card s i n th e dec k ha s a  numbe r  o n on e sid e an d 
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a lette r  o n th e othe r  side .  Sh e tell s  yo u tha t  th e card s i n th e dec k 
obey th e followin g rule : 
I f  a  car d ha s th e lette r  A  o n on e sid e the n i t  ha s th e numbe r  3  o n 
th e othe r  sid e 
You decid e t o investigat e whethe r  thi s rul e i s tru e o r  false .  Yo u 
get  you r  frien d t o dra w fou r  card s fro m th e deck .  Thes e card s ar e 
shown below .  Pleas e indicat e b y circlin g th e appropriat e car d o r 
cards ,  whic h one s yo u nee d t o tur n ove r  t o decid e whethe r  th e rul e 
i s tru e o r  false . 
Remember  th e rul e is : 
I f  a  car d ha s th e kttc r  A  w  on e sid e the n i t  ha s th e numbe r  3  o n 

th e Qthe r  sid e 

Below this were printed four cards containing a 7, an A, a 3 
and a n L .  Thes e card s wer e presente d i n on e o f  tw o rando m 
orders . 
Th e material s fo r  th e tw o rul e condition s wer e identical , 
excep t  tha t  afte r  presentatio n o f  th e first  rule ,  participant s 
rea d th e following : 

She also tells you that they obey the following additional rule: 
I f  a  car d ha s th e lette r  I  q u on e sid e the n i t  ha s th e nmnbe r  3  o n 
th e othe r  sid e 

The thematic materials were analogous to the abstract 
material s an d concerne d a n imaginar y conversatio n 
betwee n th e participan t  an d thei r  docto r  durin g whic h th e 
participan t  i s  tol d tha t  sh e ha s bee n diagnose d wit h a 
seriou s disorde r  o f  th e i m m u n e system .  Th e rul e t o b e 
teste d i n thi s cas e was : 

If a person with this disorder gets pneumonia then thev will die 

The four cards (again presented in one of two random 
orders )  represente d a  patien t  wit h cancer ,  a  patien t  wit h 
pneumonia ,  a  patien t  w h o ha d die d an d a  patien t  w h o ha d 
lived .  Th e additiona l  rul e i n th e thematic/tw o rul e conditio n 
was: 

Of course, if a person gets cancer then they will also die 

Procedure: the experiment was carried out at the end of a 
lecture .  Participant s receive d neithe r  paymen t  no r  cours e 
credi t  fo r  takin g part . 

Design: the experiment had a 2 (no. of rules) x2 (materials) 
betwee n subject s design .  Thes e combin e t o giv e fou r 
conditions :  abstrac t  wit h on e o r  tw o rule s (A l  vs .  A 2 )  an d 
themati c wit h on e o r  tw o rule s (T l  vs .  T 2 ) 

Results and Discussion 

Th e first  analysi s performe d wa s o n th e mea n numbe r  o f 
card s selecte d b y participants .  A  2x 2 betwee n subject s 
A n o v a wa s carrie d ou t  o n th e tota l  numbe r  o f  car d 
selections .  Neithe r  th e mai n effect s fo r  numbe r  o f  rule s an d 
conten t  no r  th e interactio n wa s significant .  However ,  th e 
mai n effec t  o f  numbe r  o f  rule s approache d significanc e ( F 
(1 ,  94 )  =  3.184 ,  p  <  .08) .  T h e m e a n numbe r  o f  card s 
selecte d b y participant s i n th e on e rul e condition s wa s 1.9 4 
(S.D .  =  .74 )  an d 1.6 9 (S.D .  =  .66 )  i n th e tw o rule s 

conditions .  Thi s resul t  suggest s tha t  ou r  numbe r  o f  rule s 
manipulatio n wa s successfu l  i n suppressin g car d selections . 

A n examinatio n o f  Tabl e 2  suggest s tha t  ou r  material s 

variabl e ha d n o significan t  effec t  o n observe d pattern s o f 
car d selection .  Accordingly ,  fo r  th e purpose s o f 
determinin g th e individua l  card s responsibl e fo r  th e tren d 
toward s 

Table 2: Individual card selection frequencies for 
Experimen t  1  a s a  functio n o f  conditio n 

not- p not- q 

Ai  2 3 (92% )  5  (20% )  1 5 (60% )  8  (32% ) 

I I  2 0 (80% ^ 2  (8% )  15(60%^9(36% > 

43 (86% )  7  (14% )  3 0 (60% )  1 7 (34% ) 

A2 14 (61%) 5 (22%) 7(30%) 12(52%) 

1 2 1 7 ( 6 8 % M n 6 % ^ 8  r32% )  1 4 (56% ^ 

31 (65% )  9  (19% )  1 5 (31% )  2 6 (54% ) 

suppression in the total number of cards selected we 
collapse d acros s contents .  A s predicte d a  significan t 
reductio n du e t o numbe r  o f  rule s i n q-car d selectio n 
frequenc y (x 2 (1 )  =  8.15 ,  p  <  .  005) .  Ther e wa s als o a 
smaller ,  non-predicte d decreas e i n p  car d selectio n 
frequenc y (x 2 (1 )  =  6.07 ,  p  <  .02 )  an d a n increas e i n not- q 
car d selection s (x 2 (1 )  =  4.05 ,  p  <  .05) . 

Th e significan t  differenc e i n participant' s tendenc y t o 
selec t  th e q  car d du e t o numbe r  o f  rule s wa s bot h highl y 
significan t  an d i n th e directio n predicted .  Surprisingl y th e 
reductio n i n q  car d selection s i s  accompanie d b y a n 
increas e i n no t  q  selections .  Thi s suggest s tha t  ou r 
manipulatio n m a y serve ,  no t  onl y t o suppres s tru e 
anteceden t  choices ,  bu t  als o t o facilitat e th e selectio n o f  th e 
potentiall y  falsifyin g no t  q  card .  Howeve r  thi s increas e i n 
selectio n wa s no t  associate d wit h a  greate r  incidenc e o f 
logicall y correc t  selectio n combination s i n th e tw o rul e 
condition .  Th e rat e o f  p  an d no t  q  selectio n i s n o greate r 
wit h tw o rule s tha n wit h on e rul e (7/5 0 i n th e on e rul e 
condition s an d 9/4 8 i n th e tw o rul e conditions) .  Tha t  thes e 
result s ar e no t  du e t o a n increas e i n logicall y correc t 
respondin g i s  furthe r  born e ou t  b y th e significan t  an d 
surprisin g decreas e i n p  car d choices . 
Althoug h th e finding  o f  q  car d suppressio n confirm s ou r 

prediction ,  i t  coul d b e argue d tha t  th e effec t  o f  Q  bein g 
c o m m on t o bot h rule s m a y hav e serve d t o increas e it s 
perceive d probability .  I f  thi s i s  th e case ,  Oaksfor d an d 
Chate r  (1994 )  woul d predic t  th e observe d decreas e i n p 
car d selections .  Thi s finding  migh t  als o b e predicte d b y th e 
dua l  proces s accoun t  (Evan s an d Over ,  1996 )  a s th e 
presenc e o f  a n alternativ e anteceden t  m a y hav e serve d t o 
decreas e th e relevanc e o f  th e p  card . 

I n summary ,  thi s experimen t  ha s strongl y confirme d ou r 
predictio n abou t  q-car d suppression .  However ,  th e finding 
of  bot h increase d not- q car d selection s an d decrease d p -
car d selection s ar e consisten t  wit h alternative ,  non -
inferentia l  account s o f  performanc e o n th e task .  I n 
Experimen t  2  w e tes t  th e reliabilit y  o f  th e effect s foun d i n 
Experimen t  1 .  W e als o includ e a  furthe r  manipulatio n 
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designe d t o explicitl y  tes t  a  predictio n o f  th e dua l  proces s 
model . 

Experiment 2 

The first  ai m o f  thi s experimen t  i s t o tes t  th e reliabilit y  o f 
th e effect s o n individua l  car d selectio n frequencie s o f  ou r 
number  o f  rule s manipulatio n fro m Experimen t  1 .  A s th e 
conten t  manipulatio n i n Experimen t  1  di d no t  lea d t o an y 
difference s i n eithe r  individua l  o r  tota l  car d selection s i t 
was droppe d fro m thi s experiment .  Instead ,  al l  participant s 
receive d abstrac t  version s o f  th e indicativ e task .  I n plac e o f 
a conten t  manipulatio n w e varie d th e typ e o f  negatio n use d 
on th e card s presented .  I n Experimen t  1  negatio n wa s 
expresse d implicitl y  o n th e cards .  Thus ,  th e not- p an d no t  q -
card s wer e labelle d L  an d 7  respectively .  I n thi s experimen t 
hal f  o f  th e participant s receive d card s wher e negatio n wa s 
explicitl y  expresse d i.e .  a  car d tha t  i s no t  a n A  an d a  car d 
tha t  i s  no t  a  3 . 

Thi s manipulatio n serve s t o tes t  a  predictio n o f  th e dua l 
proces s account .  Evans ,  Clibben s an d Roo d (1996 )  hav e 
demonstrate d tha t  th e us e o f  explici t  negatio n o n th e card s 
presente d i n abstrac t  selectio n task s lead s t o a n increas e i n 
th e selectio n o f  al l  card s an d a  decreas e i n th e selectio n o f 
thos e card s whic h matc h th e item s mentione d i n th e rule . 
Evans (i n press )  ha s claime d tha t  th e presenc e o f  explici t 
negatio n increase s th e relevanc e o f  al l  o f  th e cards .  Hence , 
th e us e o f  explici t  negatio n i n thi s experimen t  shoul d resul t 
i n a n increas e i n th e tota l  numbe r  o f  card s selected . 

Method 

Participants :  8 0 first-year  student s fro m th e authors '  hom e 
universit y serve d a s participant s i n thi s stud y 

Materials: again each participant attempted one indicative 
selectio n task .  Al l  o f  th e task s use d i n thi s experimen t  wer e 
abstract .  Th e material s receive d b y participant s i n th e 
implici t  negatio n condition s wer e identica l  t o thos e use d i n 
th e abstrac t  condition s o f  Experimen t  1 .  Th e material s use d 
i n th e explici t  negatio n condition s differe d onl y i n labellin g 
of  th e card s presented .  Th e card s presente d wer e labelle d a 
number  whic h i s no t  3 ,  th e lette r  A ,  th e numbe r  3  an d a 
lette r  whic h i s no t  A .  Agai n th e card s wer e presente d i n on e 
of  tw o rando m orders . 

Procedure: as for Experiment 1. 

Design: the experiment had a 2 (no. of rules) x2 (negation 
type )  betwee n subject s design .  Thes e combin e t o giv e fou r 
conditions :  implici t  negatio n wit h on e o r  tw o rule s (I I  vs . 
12)  an d explici t  negatio n wit h on e o r  tw o rule s (E l  vs .  E2 ) 

Results and Discussion 

The result s o f  thi s experimen t  wer e first  analyse d i n term s 
of  th e tota l  numbe r  o f  card s selecte d b y participants .  A  2x 2 
betwee n subject s Anov a wa s carrie d ou t  o n th e numbe r  o f 
car d selections .  Contrar y t o th e prediction s o f  th e dua l 
proces s account ,  neithe r  th e mai n effec t  o f  Negatio n Typ e 
nor  th e interactio n betwee n Negatio n Typ e an d Numbe r  o f 
Rule s wa s significant .  However ,  th e mai n effec t  o f  Numbe r 
of  Rule s wa s highl y significan t  ( F (1 ,  94 )  =  12.04 ,  p  < 

.001) .  Th e mea n numbe r  o f  card s selecte d wa s 2.1 5 (S.D .  = 

.83 )  i n th e on e rul e condition s an d 1. 6 (S.D .  =  .55 )  i n th e 
tw o rule s conditions .  Thi s finding  suggest s tha t  ou r  numbe r 
of  rule s manipulatio n wa s successfu l  i n suppressin g car d 
selections . 

An examinatio n o f  individua l  car d selectio n frequencie s 
(displaye d i n Tabl e 3 )  suggest s that ,  a s wa s th e cas e i n 
Experimen t  1 ,  ou r  numbe r  o f  rule s manipulatio n ha s ha d b y 

Table 3: Individual card selection frequencies for 
Experimen t  2  a s a  functio n o f  conditio n 

u 

Ei 

12 
E2 

P 
20(100% ) 

16 ($0% ) 

36 (90% ) 

18 (90% ) 

17 (85% ) 
35 (88% ) 

not- p 

3 (15% ) 

7 (35% ) 
10 (25% ) 

3 (15% ) 

2 (10% ) 

5 (13% ) 

q 
15 (75% ) 

12 (60% ) 
27 (68% ) 

4 (20% ) 

8 (40% ) 

12(30% ) 

not- q 

6 (30% ) 

7 (35% ) 

13 (33% ) 

5 (25% ) 

7 (35% ) 
12 (30% ) 

fa r  th e bigges t  influenc e o n th e result s o f  thi s experiment . 
Therefore ,  fo r  th e purpose s o f  ou r  statistica l  analysi s o f 
individua l  car d selectio n frequencie s w e collapse d acros s 
Negatio n Type .  A  significan t  differenc e i n selectio n rate s 
fo r  individua l  card s du e t o numbe r  o f  rule s wer e foun d fo r 
th e q-car d (x 2 (1 )  =  11.26 ,  p  <  .  001 )  only .  Th e equivalen t 
statistic s fo r  th e p  an d no t  q  card s wer e x 2 (1 )  =  .12 5 an d 
y l  (1 )  =  .05 8 respectively .  Finally ,  car d combinatio n 
frequencie s reveale d that ,  onc e again ,  ther e wa s n o 
evidenc e o f  ou r  numbe r  o f  rule s manipulatio n leadin g t o a n 
increas e i n logicall y correc t  responding . 
The result s o f  thi s experimen t  confir m th e highl y 

significan t  suppressio n o f  q  car d selection s foun d i n 
Experimen t  1 .  I n addition ,  th e finding s sugges t  tha t  th e 
weaker  effect s presen t  i n Experimen t  1  (decrease d p  car d 
selectio n an d increase d no t  q  selection )  ar e unreliable . 

General Discussion 

The experiment s reporte d i n thi s pape r  offe r  stron g suppor t 
fo r  th e clai m tha t  peopl e engag e i n inferenc e whe n 
attemptin g Wason' s selectio n task .  B y providin g 
participant s wit h a n additiona l  rul e whic h specifie d a n 
alternativ e anteceden t  w e hav e significantl y decrease d thei r 
tendenc y t o selec t  th e q  car d whe n testin g th e experimenta l 
rule .  W e fee l  tha t  th e mos t  likel y explanatio n fo r  thi s effec t 
i s  tha t  participant s recognis e tha t  o n th e bac k o f  th e q  car d 
ther e ma y b e a  p  o r  a  lette r  whic h i s no t  a  p .  Hence ,  th e 
selectio n o f  th e q  car d wil l  hav e n o bearin g o n determinin g 
th e trut h o r  falsit y o f  th e rule .  I f  thi s i s th e cas e ou r  effec t 
has bee n cause d b y participant s explicitl y  considerin g th e 
unsee n sid e o f  th e card s wit h whic h the y wer e presented . 

Our  findings  pos e som e difficult y fo r  non-inferentia l 
account s o f  th e indicativ e selectio n task .  Fo r  example ,  th e 
dual  proces s mode l  o f  Evan s an d Ove r  (1996 ;  Evans ,  i n 
press )  make s severa l  prediction s tha t  ar e inconsisten t  wit h 
our  findings .  Th e presenc e o f  a n additiona l  rul e wit h a 
c o m m on consequen t  shoul d serv e t o increas e th e relevanc e 
of  th e q  car d leadin g t o a n increase d selectio n rate .  Bot h o f 
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our  experiment s demonstrat e significan t  suppressio n o f  q 
car d selections .  I n addition ,  th e dua l  proces s mode l  predict s 
increase d overal l  selectio n rate s wit h th e us e o f  explici t 
negatio n o n th e cards .  Experimen t  2  demonstrate s a n 
overal l  reductio n i n car d selection s du e t o th e presenc e o f 
an additiona l  rul e an d n o evidenc e fo r  a n effec t  o f  explici t 
negation .  Evan s an d Ove r  d o claim ,  however ,  tha t  peopl e 
engag e i n inferenc e o n conditiona l  inferenc e tasks .  W e 
believ e tha t  w e hav e demonstrate d people' s abilit y  t o 
engag e i n th e sam e typ e o f  thinkin g o n th e selectio n task . 

Oaksfor d an d Chater' s (1994 )  informatio n theoreti c 
accoun t  fare s somewha t  bette r  i n th e ligh t  o f  ou r  findings.  I t 
i s  likel y tha t  on e effec t  o f  ou r  tw o rul e manipulatio n i s t o 
increas e th e perceive d probabilit y  o f  Q .  A s a n examinatio n 
of  Tabl e 1  reveals ,  th e informativenes s o f  th e q  car d i s a n 
invers e functio n o f  P(p )  an d P(q) .  Hence ,  Oaksfor d an d 
Chate r  woul d predic t  tha t  a s th e perceive d probabilit y  o f  Q 
increases ,  th e rat e o f  q-car d selectio n wil l  decrease .  Thi s i s 
entirel y consisten t  wit h ou r  findings.  However ,  a s Tabl e 1 
als o shows ,  th e informativenes s o f  th e p  car d i s a n invers e 
functio n o f  P(q )  o n it s own .  Therefore ,  Oaksfor d an d 
Chater' s mode l  woul d als o predic t  a  reduce d p  car d 
selection s i n ou r  tw o rule s conditions .  Althoug h ou r 
findings  demonstrat e a  smal l  reductio n i n Experimen t  1 , 
ther e i s n o suc h reductio n i n p  car d selection s i n 
Experimen t  2 . 

Account s o f  th e indicativ e selectio n tas k whic h w e hav e 
characterise d a s bein g inferentia l  i n natur e ca n mor e readil y 
cop e wit h ou r  data .  Fo r  instance ,  Johnson-Lair d (1995 )  ha s 
claime d tha t  participant s w h o choos e th e q  car d o n 
indicativ e selectio n task s d o s o becaus e thei r  initia l 
representatio n o f  th e rul e doe s no t  discoun t  a  biconditiona l 
interpretation .  Th e additiona l  rul e ma y cu e participant s t o 
construc t  a  mode l  containin g bot h antecedent s a s 
alternativ e condition s fo r  th e consequen t  (Byrne ,  1989) . 
Thi s woul d ensur e tha t  th e rul e t o b e teste d canno t  b e 
interprete d a s it s obvers e an d reasoner s recognis e tha t 
turnin g ove r  th e q  car d wil l  hav e n o implication s fo r  th e 
falsit y o f  th e rule . 

Similarl y Sperber ,  Car a an d Girott o (1995 )  ca n als o offe r 
an explanatio n o f  ou r  findings.  Recal l  tha t  thei r  accoun t  o f 
th e standar d abstrac t  tas k claim s tha t  th e rul e achieve s 
sufficien t  linguisti c relevanc e b y cuein g reasoner s t o 
assume th e existenc e o f  card s wit h P  an d Q  features . 
People' s selection s reflec t  a  tes t  o f  thi s existentia l 
assumption .  I t  i s  likely ,  therefore ,  tha t  ou r  manipulatio n 
wil l  cu e reasoner s t o infe r  th e existenc e o f  card s wit h th e 
feature s mentione d i n th e experimenta l  rul e ( P an d Q 
features) ,  an d t o infe r  th e existenc e o f  card s wit h th e 
feature s mentione d i n th e additiona l  rul e ( R an d Q 
features) .  Selectin g th e P  car d t o tes t  fo r  th e existenc e o f 
case s wit h P  an d Q  feature s ha s greate r  inferentia l 
consequence s i n thi s contex t  tha n doe s selectin g th e Q  car d 
(whic h m a y confir m eithe r  assumption) .  Again ,  i t  i s 
importan t  t o highligh t  tha t  thi s accoun t  i s dependen t  upo n 
th e assumptio n tha t  reasoner s conside r  th e unsee n side s o f 
th e cards . 

T o conclude ,  w e fee l  tha t  althoug h th e experimenta l  wor k 
demonstratin g people' s sensitivit y t o th e probabilitie s o f  th e 
item s the y ar e thinkin g abou t  i s ver y important ,  w e d o no t 
fee l  tha t  i t  merit s a  wholl y probabilisti c  approac h t o 

thinking .  Th e experiment s presente d i n thi s pape r 
demonstrat e that ,  a t  leas t  unde r  certai n conditions ,  peopl e 
do thin k inferentiall y  o n th e indicativ e selectio n task . 
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