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Belie f  Bias ,  Logica l  Reason in g a n d Presentatio n O r d e r  o n th e Syllogisti c Evaluatio n 

T a s k 

Nicol a J .  Lambel l  (n.lambell@derby.ac.uk ) 

Institut e o f  Behavioura l  Sciences ;  Universit y o f  Derb y 

Mickleover ,  Derby .  D E 3 5 G X ,  U K . 

Jonatha n St .  B . T E v a n s an d S i m o n J .  Hand le y 

(j>evans@plymouth.ac.uk ,  s.handley@plyinouth.ac.uk ) 

Departmen t  o f  Psychology ;  Universit y o f  Plymout h 

Drak e Circus ,  Plymouth ,  PL 4 8 A A ,  U K . 

Abstrac t 

Evans, Barston and Pollard, (1983) found that on the 
syllogisti c evaluatio n tas k participant s tende d t o endors e 
believabl e conclusion s a s bein g vali d bu t  rejec t  unbelievabl e 
conclusion s a s invalid .  A  phenomeno n know n a s "Belie f 
Bias" .  Additionally ,  the y collecte d verba l  protocol s fro m 
participant s an d establishe d tha t  thi s influenc e o f  belie f  wa s 
primaril y associate d wit h initia l  referenc e t o th e conclusion s 
of  thes e syllogisti c arguments .  I n contrast ,  bette r  logica l 
reasonin g wa s associate d wit h initia l  referenc e t o th e 
premises .  Thi s experimen t  wa s designe d t o tr y t o direc t 
participants '  anentio n t o eithe r  th e conclusio n o r  th e premise s 
of  a  syllogisti c argumen t  wit h th e intentio n o f  manipulatin g 
participants '  logica l  reasonin g abilit y an d susceptibilit y t o 
belief .  Th e result s reflecte d a n inabilit y  t o alte r  th e influenc e 
of  beliefs ,  bu t  i n on e conditio n wher e th e conclusio n wa s 
presente d prio r  t o th e premises ,  ther e wa s a  successfu l 
reductio n i n participants '  reasonin g ability .  Th e result s ar e 
discusse d wit h respec t  t o th e curren t  theorie s o f  belie f  bias . 

General Introduction 

Traditiona l  syllogism s consis t  o f  thre e statements , 
containin g on e o f  th e fou r  logica l  quantifier s all ,  some ,  n o 
an d some...no t  (se e Exampl e l).Th e firs t  tw o statements ,  th e 
premises ,  eac h specif y th e relationshi p betwee n a n en d ter m 
( A an d C  i n Exampl e 1 )  an d a  middl e ter m (B) .  Th e 
conclusion ,  o n th e othe r  hand ,  specifie s a  relationshi p 
betwee n th e tw o en d terms . 

All A are B 
Al l  B  ar e C 
Therefore , 
Al l  A  ar e C 

Exampl e 1 

There are three ways that psychologists utilise syllogisms 
i n orde r  t o investigat e logica l  reasoning .  Firstly ,  i n th e 
evaluatio n task ,  th e participan t  i s  aske d t o determin e 
whethe r  a  give n conclusio n necessaril y  follow s fro m th e 
informatio n give n i n th e premises .  Secondly ,  i n th e 
productio n task ,  th e participan t  i s  require d t o produc e a 

conclusio n whic h necessaril y  follow s fro m th e informatio n 
give n i n th e premises .  Finally ,  i n th e multipl e choic e task , 
th e participan t  i s  require d t o choos e a  conclusio n whic h 
necessaril y  follow s fro m th e premise s fro m amongs t  a  se t  o f 
alternatives . 

Earl y researc h int o th e multipl e choic e paradig m soo n 
establishe d tha t  reasonin g performanc e wa s poo r  an d tha t 
participant s demonstrate d a  systemati c patter n o f  error s (c. f 
Chapman &  Chapman ,  1959 ;  Dickstein ,  1975 ;  Erickson , 
1974) .  Earl y researc h als o establishe d tha t  th e believabilit y 
of  th e conclusio n influence d th e exten t  t o whic h peopl e 
endorse d conclusion s (c. f  Kaufma n &  Goldstein ,  1967 ; 
Revlin ,  Leirer ,  Yop p &  Yopp ,  1980) .  Thi s phenomeno n ha s 
been terme d belie f  bias .  However ,  thi s earl y researc h int o 
th e influenc e o f  belie f  wa s heavil y criticise d o n 
methodologica l  ground s (se e Evans ,  1989 ;  Evans ,  Barsto n 
& Pollard ,  1983) . 

The firs t  experiment s t o tak e accoun t  o f  thes e possibl e 
extraneou s influence s wer e th e evaluatio n tas k studie s 
performe d b y Evans ,  Barsto n an d Pollar d (1983) .  I n thes e 
studie s participant s wer e presente d wit h a  conclusio n fo r 
evaluatio n whic h wa s eithe r  vali d (necessitate d b y th e 
premises )  o r  invali d (possibl e bu t  no t  necessitate d b y th e 
premises) ,  believabl e o r  unbelievable .  Thei r  result s clearl y 
demonstrate d tha t  participant s wer e mor e willin g t o accep t 
believabl e tha n unbelievabl e conclusion s a s bein g valid . 
However ,  th e greate r  acceptanc e o f  vali d conclusion s tha n 
invali d conclusion s additionall y demonstrate d clea r 
evidenc e o f  deductiv e capabilities . 

What  wa s surprisin g wa s tha t  th e influenc e o f  belie f  wa s 
mor e marke d o n invali d problem s tha n vali d problems . 
Whils t  ther e wa s a  smal l  differenc e i n acceptanc e o f 
believabl e an d unbelievabl e vali d problems ,  ther e wa s a 
larg e differenc e i n th e acceptanc e o f  believabl e an d 
unbelievabl e invali d problems .  T o facilitat e understandin g 
of  thei r  methodolog y an d t o demonstrat e th e larg e influenc e 
of  belie f  bia s observe d o n invali d problem s conside r  th e 
syllogism s presente d i n Example s 2  an d 3 .  I n Exampl e 2 
th e conclusio n t o thi s syllogis m i s  invali d a s th e clas s o f 
highl y traine d dog s coul d includ e al l  polic e dogs .  Thi s 
woul d contradic t  th e give n conclusion .  Ye t  a  staggerin g 

282 

mailto:n.lambell@derby.ac.uk
mailto:evans@plymouth.ac.uk
mailto:s.handley@plyinouth.ac.uk


7 1 % o f  participant s acros s thre e experiment s erroneousl y 
endorse d thi s conclusion  a s bein g valid . 

No highly trained dogs are aggressive 
Some polic e dog s ar e aggressiv e 
Therefore , 
Some highl y traine d dog s ar e no t  polic e dogs . 

Exampl e 2 

No polic e dog s ar e aggressiv e 
Some highl y traine d dog s ar e aggressiv e 
Therefore , 
Some polic e dog s ar e no t  highl y trained . 

Exampl e 3 

N o w conside r  Exampl e 3 ;  thi s proble m i s logicall y 
equivalen t  t o th e previou s exampl e s o thi s presente d 
conclusio n i s als o invalid .  Th e onl y differenc e i s tha t  th e 
term s hav e bee n re-arranged .  However ,  onl y 1 0 % o f 
participant s acros s thre e experiment s erroneousl y endors e 
thi s conclusio n a s bein g vali d (Evan s e t  al. ,  1983) .  Th e 
differenc e betwee n thes e tw o exampl e syllogism s i s th e 
believabilit y  o f  th e presente d conclusion .  Exampl e 2  ha s a 
believabl e conclusio n whic h participant s tende d t o 
erroneousl y endors e a s bein g invalid ,  whils t  Exampl e 3  ha s 
an unbelievabl e conclusio n whic h participant s tende d t o 
correctl y rejec t  a s bein g invalid . 

The patter n o f  result s observe d b y Evan s e t  al .  le d the m t o 
posi t  tw o possibl e explanation s o f  h o w belief s migh t 
influenc e reasoning .  Th e firs t  account ,  th e Selectiv e 
Scrutin y Model ,  propose s tha t  participant s initiall y  sca n th e 
believabilit y  o f  th e presente d conclusion .  W h e n th e 
conclusio n i s believabl e th e mode l  suggest s tha t  participant s 
ar e likel y t o accep t  i t  withou t  an y consideratio n o f  it s 
logica l  validity .  O n th e othe r  hand ,  whe n th e conclusio n i s 
unbelievabl e th e mode l  propose s tha t  som e logica l  analysi s 
take s plac e t o determin e whethe r  th e conclusio n necessaril y 
follow s fro m th e premises .  Th e ter m "Selectiv e Scrutiny "  i s 
derive d fro m th e fac t  tha t  onl y unbelievabl e conclusion s 
promot e an y attempt s a t  reasoning .  Th e mode l  explain s th e 
belie f  bia s phenomeno n b y proposin g tha t  participant s d o 
not  reaso n whe n presente d wit h believabl e conclusions . 
Instea d the y ten d t o unequivocall y accep t  the m a s valid . 
Thi s account s fo r  th e hig h erroneou s acceptanc e o f  invalid -
believabl e conclusion s an d thu s enable s th e mode l  t o 
explai n th e belie f  b y logi c interactio n demonstrate d b y 
Evan s etal .  (1983) . 

The secon d account ,  th e Misinterprete d Necessit y Model , 
was motivate d b y th e claim s o f  Dickstei n (1981 )  tha t 
participant s ofte n misunderstan d logica l  necessity .  Th e 
model  propose s tha t  participant s initiall y  engag e i n logica l 
reasonin g bu t  ten d t o fal l  bac k o n belief s whe n reasonin g i s 
inconclusiv e (i n othe r  words ,  i t  fail s  t o establis h tha t  th e 
conclusio n i s falsifie d o r  necessitate d b y th e premises) .  Th e 
model  explain s th e belie f  b y logi c interactio n a s th e invali d 
problem s hav e conclusion s whic h ar e consistent ,  bu t  no t 
necessitated ,  b y th e premises .  Participant s will ,  therefore , 
fal l  bac k o n th e believabilit y  o f  th e conclusio n t o determin e 
thei r  response . 

Th e robustnes s o f  th e belie f  bia s findings  wa s 
subsequentl y demonstrate d b y Newstead ,  Pollard ,  Evan s 
and Allen ,  (1992 )  an d Evans ,  Newstead ,  Alle n an d Pollar d 
(1994) .  No t  onl y di d the y successfull y replicat e th e patter n 
of  result s observe d b y Evan s e t  al. ,  the y als o foun d tha t 
increasin g th e logica l  natur e o f  th e instruction s ha d littl e 
influenc e o n th e robustnes s o f  th e belie f  bia s findings . 
Thei r  additiona l  inclusio n o f  belief-neutra l  conclusion s als o 
allowe d the m t o investigat e th e directio n o f  th e belie f  bia s 
effect .  The y foun d tha t  onl y th e unbelievabl e conclusion s 
significantl y differe d i n acceptanc e fro m th e neutra l 
conclusions ,  whic h enable d the m t o posi t  tha t  belie f  bia s i s 
primaril y associate d wit h th e rejectio n o f  unbelievabl e 
conclusions . 

Othe r  researc h int o belie f  bia s ha s primaril y focuse d o n 
th e productio n tas k an d ha s demonstrate d tha t  belief s ca n 
als o influenc e th e productio n o f  conclusion s (Oakhil l  & 
Johnson-Laird ,  1985 ;  Oakhill ,  Johnson-Lair d &  Garnham , 
1989) .  Oakhil l  an d he r  colleague s adapte d th e Menta l 
Model  theor y o f  reasonin g (Johnson-Lair d &  Byrne ,  1991 ) 
t o accoun t  fo r  thei r  findings .  Th e Menta l  Mode l  accoun t 
propose s tha t  participant s construc t  a n initia l  mode l  o f  th e 
premise s an d the n produc e a  conclusio n whic h i s consisten t 
wit h thi s model .  Th e fina l  deductiv e stag e involve s 
participant s searchin g fo r  alternativ e model s o f  th e premise s 
i n whic h thi s conclusio n doesn' t  hol d an d positin g othe r 
potentia l  conclusion s fo r  simila r  evaluation .  Oakhil l 
hypothesise d tha t  believabl e conclusion s influence d thi s 
proces s b y curtailin g a  participants '  willingnes s t o searc h 
fo r  alternativ e model s o f  th e premises .  Th e model , 
therefore ,  explain s th e belie f  bia s phenomeno n b y positin g 
tha t  al l  believabl e conclusion s ar e unequivocall y accepte d 
withou t  a n attemp t  t o searc h fo r  falsifyin g models .  Thi s 
woul d explai n th e hig h erroneou s acceptanc e o f  invali d 
believabl e conclusion s foun d b y Evan s e t  al .  (1983) . 

S o me potentiall y  importan t  dat a whic h ar e ofte n ignore d 
ar e th e concurren t  an d retrospectiv e verba l  protoco l  report s 
collecte d b y Evan s e t  al. ,  (1983 )  durin g thei r  experiments . 
Codin g o f  thes e protocol s reveale d tha t  w h e n participant s 
initiall y  focuse d o n th e conclusion  o f  a  syllogisti c argumen t 
the y wer e mor e susceptibl e t o th e influence s o f  belie f  I n 
contrast ,  whe n participant s initiall y  focuse d o n th e premise s 
of  a  syllogisti c argumen t  the y tende d t o sho w m u c h bette r 
level s o f  logica l  responding . 

Thi s researc h i s controversia l  becaus e i t  suggest s tha t 
belie f  bia s arise s du e t o th e initia l  consideratio n o f  th e 
conclusion ,  ye t  th e productio n tas k finding s demonstrate d 
tha t  belie f  bia s occurre d i n th e absenc e o f  a  give n 
conclusion .  Thus ,  thes e finding s appea r  inconsistent . 
Perhap s mor e importantly ,  thes e result s ar e onl y consisten t 
wit h th e explanatio n o f  belief s a s propose d b y th e Selectiv e 
Scrutin y Model .  Th e othe r  tw o model s propos e tha t 
participant s initiall y  attemp t  t o reaso n fro m th e premise s 
thu s reducin g th e exten t  t o whic h belie f  bia s shoul d aris e o n 
th e evaluatio n task .  Thus ,  i f  belie f  bia s o n th e evaluatio n 
tas k i s du e t o initia l  focusin g o n th e conclusio n th e 
Misinterprete d Necessit y Mode l  an d Menta l  Mode l  account s 
ar e no t  adequat e explanation s o f  h o w belief s influenc e 
performance . 
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T h e E x p e r i m e n t 

Th e primar y ai m o f  thi s experimen t  wa s t o direc t 
participant s attentio n t o eithe r  th e premise s o r  th e 
conclusio n o f  a  syllogisti c argumen t  i n a n attemp t  t o 
encourag e participant s t o adop t  method s o f  respondin g aki n 
t o th e verba l  protoco l  findings .  B y presentin g th e 
conclusio n o f  a  syllogisti c proble m prio r  t o it s  premise s (C P 
condition )  initia l  attentio n shoul d b e focuse d o n th e 
conclusion .  Alternativel y b y presentin g th e premise s o f  a 
syllogisti c argumen t  prio r  t o it s conclusio n (P C condition ) 
initia l  attentio n shoul d b e focuse d o n th e premises . 
However ,  Evans ,  e t  al .  (1983 )  hav e alread y establishe d 
fro m thei r  protoco l  wor k tha t  unde r  thi s standar d 
presentatio n conditio n som e participant s stil l  giv e initia l 
consideratio n t o th e conclusion .  Therefor e i n orde r  t o 
enhanc e th e focu s o f  attentio n o n th e premise s o r  conclusio n 
some participant s wer e give n a  dela y ( D condition )  afte r  th e 
first  piec e o f  informatio n wa s displaye d whils t  other s 
receive d th e standar d simultaneou s presentatio n o f  th e 
proble m informatio n ( N condition) . 

T wo issue s ca n b e addresse d b y usin g thi s manipulation . 
First ,  i f  belie f  bia s i s a  resul t  o f  th e initia l  consideratio n o f 
th e believabilit y  o f  th e conclusion ,  the n encouragin g 
participant s t o focu s o n th e conclusio n shoul d increas e th e 
influenc e tha t  prio r  belief s hav e o n performance .  Secondly , 
i f  logica l  performanc e i s a  resul t  o f  th e initia l  consideratio n 
of  th e premises ,  the n encouragin g participant s t o focu s o n 
th e conclusio n shoul d reduc e logica l  competence ,  whils t 
encouragin g participant s t o focu s o n th e premise s shoul d 
increas e logica l  performance .  Thes e issue s giv e ris e t o a 
number  o f  testabl e predictions : 

i) There should be more evidence of belief bias in the CP 
conditio n tha n th e P C condition . 

ii )  Ther e shoul d als o b e les s evidence  o f  a n effec t  o f 
validit y i n th e C P conditio n compare d t o th e P C condition . 

Hi )  Ther e shoul d b e mor e evidenc e o f  belie f  bia s i n th e 
C PD conditio n tha n th e C P N condition . 

iv )  Ther e shoul d b e mor e evidence  o f  a n effec t  o f  validit y 
i n th e P C D conditio n tha n th e P C N condition . 

Evans, Handley and Buck, (1998) employed a similar 
methodolog y t o investigat e whethe r  th e orde r  o f 
informatio n woul d affec t  performanc e o n a  conditiona l 
inferenc e task .  Usin g th e Menta l  Mode l  accoun t  o f  th e 
reasonin g proces s a s a  guidelin e o f  h o w participant s wer e 
respondin g o n th e inferenc e tas k the y propose d tha t 
presentin g th e conclusio n first  shoul d facilitat e th e buildin g 
of  model s i n whic h th e conclusio n held .  The y teste d thi s 
proposa l  b y suggestin g tha t  ther e shoul d b e a  boostin g o f 
acceptanc e rate s i n th e C P condition ,  especiall y fo r  th e mor e 
difficu h M o d u s Tollen s inference .  The y als o explore d 
whethe r  th e inclusio n o f  a  dela y woul d exaggerat e thi s 
effect .  Thes e hypothese s wer e not ,  however ,  confirmed . 
Th e absenc e o f  a n increas e i n acceptanc e rate s wa s 
explaine d b y th e boostin g o f  th e acceptanc e o f  affirmativ e 
conclusion s fo r  thi s conditio n i n th e presenc e o f  a  genera l 
reluctanc e t o endors e an y conclusio n whic h wa s presente d 
first.  The y rejecte d thei r  initia l  proposa l  i n favou r  o f  th e 

notio n tha t  participants '  natura l  m o d e o f  reasonin g wa s fro m 
th e premise s t o th e conclusion .  Thi s clai m wa s supporte d 
by thei r  additiona l  finding  tha t  i t  too k participant s longe r  t o 
respon d t o problem s wher e th e conclusio n wa s presente d 
first. 

A secondar y ai m o f  thi s experimen t  wa s t o compar e ou r 
findings  t o th e result s observe d b y Evan s e t  al .  (1998) .  I n 
additio n t o capturin g th e actua l  respons e tha t  participant s 
gave ,  a  secon d dependan t  measur e o f  h o w lon g participant s 
too k t o respon d t o eac h proble m wa s als o include d fo r 
comparison . 

Method 

Design .  A  four-wa y mixe d desig n wa s use d incorporatin g 
tw o betwee n participan t  variable s an d tw o withi n participan t 
variables .  Th e first  betwee n participant s variabl e wa s 
Presentatio n Order ;  thi s wa s whethe r  the y receive d th e 
conclusio n prio r  t o th e premise s (CP )  o r  th e premise s prio r 
t o th e conclusio n (PC) .  Th e P C conditio n acte d a s th e 
contro l  conditio n a s i t  i s  th e traditiona l  syllogisti c forma t 
use d i n th e stud y o f  belie f  bias .  Th e secon d facto r  wa s 
Delay ;  thi s wa s whethe r  participant s receive d th e whol e 
syllogis m simultaneousl y ( N condition )  o r  whethe r  a  thre e 
secon d dela y wa s introduce d betwee n th e presentatio n o f 
th e firs t  par t  o f  th e syllogis m an d th e res t  o f  th e proble m ( D 
condition) .  Participant s wer e randoml y assigne d t o on e o f 
fou r  experimenta l  groups ;  C P N ,  P C N ,  C P D ,  o r  P C D . 

Eac h participan t  receive d eigh t  syllogisms ,  hal f  o f  whic h 
wer e vali d (th e conclusio n presente d followe d logicall y 
fro m th e premises )  an d hal f  o f  whic h wer e invali d (th e 
conclusio n presente d di d no t  follo w logicall y fro m th e 
premises) .  Thi s wa s th e withi n participant s variabl e o f 
Validity .  Hal f  o f  thes e syllogism s ha d conclusion s whic h 
wer e believabl e an d hal f  ha d conclusion s whic h wer e 
unbelievable .  Thi s wa s th e withi n participant s variabl e o f 
Belief .  I n al l  participant s wer e give n tw o valid-believabl e 
syllogisms ,  tw o valid-unbelievabl e syllogisms ,  tw o invalid -
believabl e syllogism s an d tw o invalid-unbelievabl e 
syllogisms . 

T wo dependen t  measure s wer e take n durin g th e 

experiment .  Th e firs t  dependen t  variabl e wa s a  measur e o f 

whethe r  participant s accepte d a  conclusio n a s bein g vali d o r 

rejecte d a  conclusio n a s bein g invalid .  Th e secon d 

dependen t  variabl e wa s a  measur e o f  th e tim e tha t 

participant s too k t o evaluat e a  syllogisti c problem . 

Participants. Eighty undergraduate students from the 

Universit y o f  Plymout h acte d a s pai d volunteer s i n thi s 

experiment .  Non e o f  the m ha d an y previou s experienc e o f 

syllogisti c reasonin g o r  an y forma l  trainin g i n logic . 

Materials. The EIO-2 form of the syllogisms and the 

material s employe d i n thi s experimen t  wer e identica l  t o 

thos e employe d b y Evan s e t  al .  (1983) .  I n orde r  t o contro l 

fo r  an y materia l  difference s tw o list s o f  material s wer e 

created .  Conclusion s whic h supporte d vali d an d believabl e 

argument s i n lis t  1  supporte d invali d an d unbelievabl e 

argument s i n lis t  2 .  Th e syllogism s wer e presente d t o 
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participant s usin g a  compute r  progra m whic h controlle d fo r 

th e presentatio n o f  th e premise s an d th e conclusion . 

Procedure. Participants were initially presented with a 

set  o f  instruction s t o rea d o n th e compute r  screen .  Th e 

brackete d informatio n denote s addition s t o th e instruction s 

fo r  condition s wher e th e conclusio n wa s presente d firs t  an d 

a dela y wa s introduced . 

"This experiment is designed to find out how people solve 
bgica l  problems .  O n th e scree n ther e wil l  b e a  serie s o f 
reasonin g problem s presente d on e a t  a  time .  Yo u wil l  b e 
shown tw o premises  whic h yo u shoul d assum e t o b e tru e 
and a  conclusio n whic h m a y o r  m a y no t  follo w fro m thes e 
premises . 

I n eac h cas e th e premise s ar e printe d prio r  t o th e 
conclusio n (o r  th e conclusio n i s printe d prio r  t o th e 
premises) .  Yo u hav e t o evaluat e th e conclusio n i n respec t 
t o th e premises .  (Ther e wil l  b e a  shor t  dela y afte r  th e 
presentatio n o f  th e conclusio n befor e th e premise s ar e 
presented) . 

A logica l  conclusio n i s on e whic h ha s t o b e true ,  i f  th e 
premise s ar e true .  I f  yo u believ e tha t  th e conclusio n mus t 
follo w fro m th e premise s answe r  YES ,  otherwis e N O .  Yo u 
must  giv e you r  answe r  t o eac h proble m b y pressin g eithe r 
th e lef t  o r  righ t  han d mous e butto n a s follows : 

L E FT button -  answe r  YES ,  th e conclusio n mus t  follo w 
fro m th e premises . 

R I G HT button -  answe r  N O ,  th e conclusio n nee d no t 
follo w fro m th e premises . 

Pleas e tak e you r  tim e an d b e sur e tha t  yo u hav e th e 
logicall y correc t  answe r  befor e deciding . 

I f  yo u hav e an y question s pleas e as k the m n o w a s th e 
experimente r  canno t  answe r  an y question s onc e yo u hav e 
begu n th e experiment .  Yo u ar e fre e t o leav e th e experimen t 
no w o r  a t  an y tim e durin g th e presentatio n o f  th e reasonin g 
problems .  Than k yo u ver y muc h fo r  participating. " 

Participants were then shown the syllogisms one at a 
tim e o n th e compute r  screen .  Th e latenc y measur e wa s 
take n fro m whe n th e las t  piec e o f  informatio n wa s show n o n 
th e scree n t o whe n th e appropriat e choic e ha d bee n made . 
The progra m full y randomise d th e presentatio n o f  th e eigh t 
syllogism s fo r  eac h participant . 

Results 

Acceptanc e Responses .  I t  wa s initiall y  necessar y t o tr y t o 
establis h whether ,  i n general ,  acros s al l  condition s ther e wa s 
a replicatio n o f  th e findings  o f  Evan s e t  al .  (1983) .  Tabl e 1 
present s th e overal l  percentag e acceptanc e rate s fo r  fou r 
proble m types . 

Analysi s reveale d a n effec t  o f  believabilit y  (sig n test , 
10/56 ,  wit h 1 4 ties ;  p<.001 ,  one-tailed) ,  wit h substantiall y 
more believabl e (72% )  tha n unbelievabl e conclusion s (44% ) 
bein g accepte d b y participants .  A  sizeabl e effec t  o f  logi c 
was als o establishe d whereb y 6 7 % o f  participant s accepte d 
th e conclusio n o f  vali d problem s compare d t o 4 9 % o f 
participant s w h o erroneousl y accepte d th e conclusion s o f 
invali d problem s (sig n test ,  14/46 ,  wit h 2 0 ties ;  p<.001 ,  on e 

Tabl e 1 :  Th e overal l  percentag e acceptanc e rate s fo r  th e 
fou r  proble m types ,  collapse d acros s th e fou r  experimental 

conditions . 

Believabl e Unbelievabl e Combine d 

Vali d 

Invali d 

Combine d 

7 4 

7 0 

7 2 

5 9 

29 

44 

6 7 

4 9 

58 

tailed) .  Thi s demonstrate d stron g evidenc e o f  logica l 
competence .  Sig n tes t  analysi s als o reveale d a  significan t 
interactio n betwee n Logi c an d Belie f  (sig n test ,  42/17 ,  wit h 
21 ties ;  p<.001 ,  one-tailed) .  Compariso n o f  th e effect s o f 
Belie f  o n th e vali d an d invali d proble m type s reveale d tha t 
ther e wa s a n effec t  o f  Belie f  o n vali d problem s (sig n test , 
7/29 ,  wit h 4 4 ties ;  p<.001 ,  one-tailed )  bu t  th e effec t  o f 
Belie f  o n invali d problem s wa s slightl y greate r  (sig n tes t 
6/51 ,  wit h 2 3 ties ;  p<.001 ,  one-tailed) .  I t  i s  interestin g t o 
not e tha t  lik e th e Evan s e t  al .  (1983 )  stud y ther e wa s a n 
effec t  o f  belie f  bia s o n vali d problems . 

Havin g successfull y replicate d th e belie f  bia s finding s o f 
Evan s e t  al .  (1983) ,  i t  wa s the n necessar y t o conside r 
whethe r  ther e wa s an y genera l  influenc e o f  th e variable s o f 
Presentatio n Orde r  an d Dela y o n th e acceptanc e rate s o f 
conclusions .  Analysi s reveale d tha t  ther e wa s a  mai n effec t 
of  Presentatio n Orde r  (U = 1261.0 ;  p<.001 ,  tw o tailed )  suc h 
tha t  mor e conclusion s wer e accepte d i n th e P C conditio n 
(68% )  tha n th e C P conditio n (48%) .  Analysi s o f  th e Dela y 
variabl e (U=1717.0 ;  n.s ,  tw o tailed )  reveale d tha t  ther e wa s 
no differenc e i n th e leve l  o f  acceptanc e o f  conclusion s i n 
th e dela y conditio n (55% )  compare d t o th e n o dela y 
conditio n (61%) . 

Table 2: The percentage acceptance rates for the four 
proble m types ,  divide d accordin g t o th e variabl e o f 

Presentatio n Orde r  an d collapse d acros s Delay . 

CP 

PC 

Vali d 

Invali d 

Combine d 

Vali d 

Invali d 

Combine d 

Believabl e 

59 
63 
61 

89 
78 
83 

Unbelievabl e 

50 
23 
36 

69 
35 
52 

Combine d 

54 
43 
48 

79 
56 
68 

Analysi s o f  th e dat a wit h respec t  t o th e fou r  prediction s 
produce d th e followin g results : 

i) There should be more evidence of belief bias in the CP 
conditio n tha n th e P C condition ,  (se e Tabl e 2) .  Fo r  th e C P 
conditio n ther e wa s a  greate r  acceptanc e o f  believabl e 
(61% )  tha n unbelievabl e conclusion s (36% )  (sig n test ,  7/24 , 
wit h 9  ties ;  p<.002 ,  on e tailed) .  However ,  fo r  th e P C 
conditio n ther e wa s als o a  greate r  acceptanc e o f  believabl e 
(83% )  tha n unbelievabl e conclusion s (52% )  (sig n tes t  3/32 , 
wit h 5  ties ;  p<.001 ,  on e tailed) .  A  compariso n o f  th e effect s 
of  belie f  reveale d simila r  level s o f  acceptanc e fo r  bot h 
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conditions .  (U=1535.5 ;  n.s ,  on e tailed) .  Thus ,  thes e result s 
reflec t  tha t  presentin g th e conclusio n prio r  t o th e premise s 
doe s no t  m a k e participant s mor e susceptibl e t o th e 
influence s o f  belief .  I t  i s  als o interestin g t o not e tha t 
significan t  belie f  b y logi c interaction s wer e observe d i n 
bot h conditions . 

ii) There should be less evidence of an effect of validity in 
th e C P conditio n compare d t o th e P C condition ,  (se e Tabl e 
2) .  Fo r  th e C P conditio n ther e wa s a  slightl y greate r 
acceptanc e o f  vali d (54% )  tha n invali d conclusion s (43%) , 
however ,  analysi s reveale d th e differenc e wa s no t 
significan t  (sig n tes t  8/17 ,  wit h 1 5 ties ;  n.s ,  on e tailed) .  I n 
contrast ,  th e greate r  acceptanc e o f  vali d (79% )  tha n invali d 
conclusion s (56% )  i n th e P C conditio n wa s significan t  (sig n 
test ,  6/29 ,  wit h 5  ties ;  p<.001 ,  on e tailed) .  A  compariso n o f 
th e effect s o f  validit y acros s thes e tw o condition s reveale d a 
significan t  differenc e (U=435.5 ;  p<.034 ,  on e tailed) .  Thes e 
findings,  ar e therefor e i n clea r  suppor t  o f  predictio n ii )  an d 
reflec t  tha t  presentin g th e conclusio n prio r  t o th e premise s 
i n som e wa y disrupt s logica l  responding . 

Table 3: The percentage acceptance rates for the four 
proble m types ,  divide d accordin g t o th e fou r  experimenta l 

conditions . 

Believabl e Unbelievabl e Combine d 

C PN Vali d 
Invali d 
Combine d 

PCN Valid 
Invali d 
Combine d 

CPD Valid 
Invali d 
Combine d 

PCD Vali d 
Invali d 
Combine d 

68 
65 
66 

95 
80 
88 

50 
6 0 
55 

83 
75 
79 

53 
2 0 
36 

73 
35 
54 

48 
25 
36 

65 
35 
5 0 

6 0 
43 
51 

84 
58 
71 

49 
4 2 
46 

74 
55 
64 

Not e :  C P N ^conclusio n first  wit h n o delay ,  P C N =  premise s first 
wit h n o dela y C P D =  conclusio n first  wit h delay ,  P C D =  premise s 
first  wit h delay . 

Hi) There should be more evidence of belief bias in the 
C PD conditio n tha n th e C P N condition .  (Se e Tabl e 3) .  I n 
contras t  t o thi s prediction ,  th e acceptanc e o f  believabl e 
(55% )  compare d t o unbelievabl e conclusion s (36% )  i n th e 
C PD conditio n wa s slightl y smalle r  tha n th e acceptanc e o f 
believabl e (66% )  compare d t o unbelievabl e conclusion s 
(36% )  i n th e C P N condition .  Thes e result s therefor e reflec t 
tha t  th e introductio n o f  a  dela y ha d n o influenc e o n th e 
effec t  o f  belie f  bias . 

iv) There should be more evidence of an effect of validity 
i n th e P C D conditio n tha n th e P C N condition .  (Se e Tabl e 
3) .  I n contras t  t o thi s prediction ,  th e acceptanc e o f  vali d 

(74% )  compare d t o invali d conclusion s (55% )  i n th e P C D 
conditio n wa s slightl y smalle r  tha n th e acceptanc e o f  vali d 
(84% )  compare d t o invali d conclusion s (58% )  i n th e P C N 
condition .  Thes e result s therefor e reflec t  tha t  th e 
introductio n o f  a  dela y ha d n o influenc e o n th e effec t  o f 
logica l  validity . 

I n summary ,  th e orde r  o f  presentatio n o f  informatio n ha d 
a clea r  effec t  o n logica l  performanc e bu t  no t  susceptibilit y 
t o belie f  bias .  Encouragin g focu s o f  attentio n b y th e 
introductio n o f  a  dela y ha d n o effec t  o n logica l 
performance . 

Latency Responses. Whilst no predictions were made 
concernin g presentatio n orde r  an d dela y variables , 
inspectio n o f  thes e latencie s ma y provid e insigh t  int o th e 
possibl e difference s betwee n th e presentatio n conditions . 
For  th e Presentatio n Orde r  variabl e i t  wa s foun d tha t 
participant s too k significantl y longe r  t o respon d t o problem s 
i n th e C P conditio n (M=19. 4 seconds )  tha n i n th e P C 
conditio n (M=15. 6 seconds) ,  (F(I,76 )  =  4.39 ,  p<.039) .  A 
simila r  patter n o f  respondin g wa s reporte d b y Evan s e t  al . 
(1998) .  I t  wa s als o foun d tha t  whe n participant s wer e give n 
a dela y durin g th e presentatio n o f  a  proble m the y too k 
significantl y les s tim e t o reac h a  decisio n (M=14. 4 seconds ) 
tha n whe n participant s wer e give n n o dela y (M=21. 0 
seconds) ,  (F(l,76 )  =  12.63 ,  p<.001) .  Again ,  thi s wa s 
reporte d b y Evan s e t  al .  (1998) .  Thi s resul t  reflect s th e fac t 
tha t  som e evaluatio n o f  th e tas k i s occurrin g durin g th e 
delay . 

I n summary ,  th e latenc y finding s ar e consisten t  wit h th e 
findings  o f  Evan s e t  al .  (1998 )  tha t  Presentatio n Orde r  an d 
Dela y hav e clea r  influence s o n h o w lon g i t  take s 
participant s t o evaluat e a  give n conclusion . 

Discussion 

The acceptanc e result s reflec t  tha t  belie f  bia s doe s no t 
necessaril y  aris e fro m initia l  consideratio n o f  a  syllogisti c 
conclusion ,  a s clea r  evidenc e o f  belie f  bia s wa s apparen t 
acros s al l  conditions .  Thes e findings  ar e i n contras t  t o th e 
verba l  protoco l  findings  o f  Evan s e t  al .  (1983 )  an d ar e mor e 
consisten t  wit h th e findings  o f  Oakhil l  e t  al .  tha t  belie f  bia s 
occur s eve n i n th e absenc e o f  a  conclusio n fo r  evaluation .  I t 
seems tha t  whils t  participant s migh t  adop t  differen t  method s 
of  respondin g (a s demonstrate d b y Evan s e t  al.' s  protocols ) 
i t  ha s no t  bee n possibl e eithe r  t o encourag e peopl e t o adop t 
thes e method s o r  t o demonstrat e tha t  focusin g o n th e 
conclusio n i s primaril y responsibl e fo r  increasin g 
susceptibilit y  t o belie f  bias .  I n hindsight ,  on e plausibl e 
explanatio n fo r  th e absenc e o f  a n increas e i n th e effec t  o f 
belief s i n th e C P conditio n i s tha t  belie f  bia s i s alread y a 
ver y stron g an d robus t  phenomenon .  I t  migh t  no t  b e 
possibl e t o increas e th e level s o f  belie f  bia s a s w e ma y hav e 
reache d a  ceilin g effec t  i n term s o f  th e influenc e o f  beliefs . 

What  i s slightl y puzzlin g i s tha t  i n th e absenc e o f  an y 
reductio n i n belie f  bia s ther e wa s a  clea r  reductio n i n logica l 
performanc e whe n th e conclusio n wa s presente d prio r  t o th e 
premises .  Thi s disruptio n i n logica l  performanc e wa s 
clearl y du e t o th e orde r  i n whic h th e informatio n wa s 
presente d a s ther e wa s n o additiona l  effec t  o f  introducin g a 
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delay .  Ther e wa s als o a  genera l  suppressio n o f  acceptanc e 
of  conclusion s t o al l  problem s whe n th e conclusio n wa s 
presente d prio r  t o th e premises .  Bot h o f  thes e findings  ar e 
consisten t  wit h th e theoretica l  interpretatio n tha t  Evan s e t  al . 
(1998 )  posite d t o explai n thei r  findings. 

Usin g th e Menta l  Mode l  theor y a s a  framewor k fo r  thei r 
explanatio n the y propose d tha t  participants '  natura l  mod e o f 
reasonin g wa s fro m th e premise s t o th e conclusion .  Thi s i s 
consisten t  wit h th e superio r  logica l  performanc e observe d i n 
th e curren t  experimen t  whe n th e conclusio n wa s presente d 
first .  Secondly ,  the y propose d tha t  presentin g th e 
conclusio n first  facilitate s it s  inclusio n i n th e initia l  mode l 
tha t  participant s construct .  Thi s attemp t  t o includ e th e 
conclusio n a s par t  o f  a n initia l  model ,  coul d increas e th e 
difficult y tha t  participant s hav e i n constructin g an y mode l 
of  th e premises .  Thi s woul d accoun t  fo r  th e findin g i n th e 
curren t  experimen t  o f  a  suppressio n o f  acceptanc e o f 
conclusion s whe n the y ar e presente d first.  Furthe r  suppor t 
fo r  thi s hypothesi s come s fro m th e latenc y findings  whic h 
reflec t  th e increase d tim e take n t o respon d t o problem s 
when th e conclusio n i s  presente d first.  Whils t  thes e 
findings  shoul d no t  b e take n a s clea r  suppor t  fo r  th e Menta l 
Model  account ,  th e accoun t  doe s provid e a  usefu l 
framewor k i n whic h t o propos e a  possibl e explanatio n o f 
th e logica l  disruptio n cause d b y presentin g th e conclusio n 
first. 

The robus t  evidenc e o f  belie f  bia s o n al l  condition s fail s 
t o distinguis h betwee n th e account s o f  h o w belief s influenc e 
performanc e o n th e syllogisti c evaluatio n task .  However , 
th e superio r  reasonin g performanc e demonstrate d whe n th e 
premise s ar e presente d firs t  i s  consisten t  wit h th e Menta l 
Model  theor y an d th e Misinterprete d Necessit y Model' s 
notio n tha t  participant s reaso n fro m th e premises . 

Perhap s th e bes t  wa y i n whic h t o vie w thes e findings  i s t o 
adop t  th e distinctio n betwee n ou r  belie f  syste m an d logica l 
reasonin g syste m propose d b y Evan s an d Ove r  (1996) . 
They argu e tha t  whe n presente d wit h a  logica l  reasonin g 
tas k participant s attemp t  explicitl y t o compl y wit h th e 
logica l  instruction s o f  th e tas k bu t  ar e unabl e t o ignor e th e 
implici t  influence s o f  ou r  beliefs .  Thi s woul d no t  onl y 
explai n wh y i t  wa s possibl e t o alte r  participants '  logica l 
reasonin g performanc e b y presentin g th e conclusio n prio r  t o 
th e premises ,  i t  als o suggest s w h y th e manipulation s ha d n o 
influenc e o n th e level s o f  belie f  bia s observed . 
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