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Human Communication Research Centre 
Universit y o f  Edinburg h 

2- 6 Buccleuc h Plac e 
Edinburgh ,  U.K . 
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Abs t rac t 

It is frequently assumed that interpretational errors can 
explai n reaisonin g errors .  However ,  th e evidenc e fo r  thi s 
positio n ha s heretofor e bee n les s tha n convincing .  New -
stea d (1995 )  faile d t o sho w expecte d relation s betwee n 
Gricea n implicature s (Grice ,  1975 )  an d reasonin g er -
rors ,  an d differen t  measure s o f  illici t  conversio n (Beg g 
& Denny ,  1969 ;  Chapma n &  Chapman ,  1959 )  frequently 
fai l  t o correlat e i n th e expecte d fashio n (Newstead ,  1989 ; 
1990) .  Thi s pape r  examine s th e relatio n betwee n inter -
pretatio n an d reasonin g usin g th e mor e configurationa l 
approac h t o classifyin g subjects '  interpretatio n patterns , 
describe d i n Stennin g &  Co x (1995) .  Ther e i t  i s  show n 
tha t  subjects '  interpretationa l  error s ten d t o fal l  int o 
cluster s o f  propertie s define d i n term s o f  rashness ,  hesi -
tanc y an d th e subject/predicat e structur e o f  inferences . 
Firs t  w e sho w tha t  interpretation s classifie d b y illici t 
conversio n errors ,  thoug h correlate d wit h fallaciou s rea -
soning ,  ai e equall y correlate d wit h error s whic h canno t 
be du e t o conversio n o f  premisses .  The n w e explor e ho w 
th e alternativ e metho d o f  subjec t  profilin g i n term s o f 
hesitancy ,  rashnes s an d subject/predicat e affect s syllo -
gisti c reasonin g performance ,  throug h analysi s i n term s 
of  bot h genera l  reasonin g accurac y an d th e Figura l  Ef -
fec t  (Johnson-Lair d &  Bara ,  1984) .  W e sho w tha t  sub -
ject s assesse d a s ras h o n th e interpretatio n task s sho w 
consisten t  characteristi c erro r  pattern s o n th e syllogisti c 
reasonin g task ,  an d tha t  hesitancy ,  an d possibl y rash -
ness ,  interac t  wit h th e Figura l  Effect . 

Introduction 

H o w d o subjects '  explicitl y  Jirticulate d interpretation s o f 
th e logica l  forc e o f  statement s relat e t o thei r  behaviou r 
when reasonin g wit h thes e statements ? Thi s questio n 
i s o f  som e theoretica J importanc e fo r  th e psycholog y o f 
reasoning ,  an d cognitio n i n general .  T h e possibilit y o f 
a lin k betwee n interpretatio n an d reasonin g error s ha s 
bee n use d b y author s suc h a s Henl e (1962 )  t o rationalis e 
reasonin g error .  Ther e ar e extensiv e literature s o n inter -
pretatio n an d o n reasoning ,  an d i t  i s  o f  som e practica l 
an d theoretica l  importanc e t o hav e a  consisten t  accoun t 
of  dat a whic h migh t  naivel y b e expecte d t o b e measurin g 
th e sam e structure s an d processes .  Bu t  th e questio n i s 
als o o f  practica l  importanc e fo r  forme d education .  Teach -
in g logi c involve s bringin g implici t  knowledg e o f  nativ e 
languag e an d it s pragmatic s int o th e explici t  focu s o f  at -
tention .  Interpretatio n task s ca n b e viewe d a s demand s 

on th e subjec t  t o explicitl y  externalis e logica l  relations . 
S o me reasonin g task s m a y b e close r  tha n other s t o en -
gagin g implici t  mode s o f  proble m solving . 

Newstea d (1989 ;  1990 ;  1995 )  ha s extensivel y explore d 
th e commones t  theorie s o f  th e relatio n betwee n inter -
pretatio n an d reasonin g tasks .  H e investigate s th e the -
orie s o f  Illici t  Conversion ,  o f  th e logicall y unconvertibl e 
'Ai r  «in d 'Some.. .  not '  premis s types ,  an d Gricea n impli -
catur e (Grice ,  1975) ,  whic h predict s inferenc e pattern s 
base d o n th e M a x i m o f  Quantity .  H e ask s whethe r  thes e 
'fallacious '  inferenc e patterns ,  bot h o f  whic h ar e evi -
dence d i n interpretatio n tasks ,  ar e als o responsibl e fo r  er -
ror s i n syllogisti c reasonin g tasks ,  a s ha s frequentl y bee n 
assumed .  Hi s genera l  conclusion s fro m analysi s o f  exist -
in g dat a an d ne w experiment s ar e tha t  th e relation ,  be -
twee n Illici t  Conversio n error s (1989 ;  1990 )  an d Gricea n 
error s (1995 )  i n interpretatio n tasks ,  an d th e error s pre -
dicte d b y thes e theorie s i n syllogisti c reasonin g tasks , 
i s a t  bes t  no t  substajitiate d am d a t  wors t  non-existent . 
Hi s explamatio n o f  th e lac k o f  th e expecte d tremspar -
ent  relatio n i s expresse d i n term s o f  Menta l  Model s the -
or y (Johnson-Laird ,  1983) ,  an d i s basicall y a  dept h o f 
processin g expljmation .  Syllogisti c reasoning ,  a  logicall y 
mor e comple x tas k tha n th e 'immediat e inference '  tas k 
use d i n interpretatio n studies ,  engage s th e subjec t  i n 
deepe r  processing ,  an d whe n thi s happen s th e Gricea n 
'delusions '  dro p away . 

O ur  purpos e her e i s t o tr y t o arriv e a t  a  mor e positiv e 
accoun t  o f  th e relatio n betwee n interpretatio n an d rea -
soning .  W e d o thi s o n th e basi s o f  a  mor e genera l  frame -
wor k fo r  understandin g interpretatio n data ,  an d fo r  th e 
separatio n o f  differen t  individua l  difference s i n 'styles '  o f 
interpretatio n an d reasoning .  Stennin g &  Co x (1995 ) 
questione d th e logica l  basi s o f  th e standar d 'immedi -
at e inference '  tas k use d i n Newstea d (1989 )  an d New -
stea d (1990) .  The y showe d tha t  askin g question s tha t 
allowe d th e subjec t  t o distinguis h logica l  independenc e 
fro m th e situatio n wher e eithe r  a  propositio n o r  it s  nega -
tio n followe d fro m a  premiss ,  reveale d severa l  strong , 
generahse d bu t  distinc t  individua l  pattern s o f  response . 
The y distinguishe d hesitan t  reasoner s w h o tende d t o re -
spon d tha t  candidat e conclusion s wer e independen t  o f 
premisses ,  fro m ras h reasoner s w h o tende d t o respon d 
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eithe r  tha t  th e candidat e conclusio n followed ,  o r  tha t  it s 
negatio n followed .  Bu t  mos t  strikingly ,  the y showe d tha t 
i t  wa s th e relatio n betwee n th e subject/predicat e struc -
tur e i n premis s an d candidat e conclusio n tha t  mos t  pow -
erfull y affecte d pattern s o f  response—mor e powerfully , 
i n fact ,  tha n quzmtifie r  identity .  Thu s the y coul d distin -

guis h a  fe w group s o f  subject s o n th e basi s o f  whethe r 
the y wer e ras h o r  hesitan t  o n question s (wher e Q l  an d 
Q2 ar e quantifier s an d m a y o r  ma y no t  b e th e same ,  an d 
a an d b  ar e th e terms )  o f  th e for m Q l  ab .  Doe s i t  follo w 

tha t  Q 2 ab ? an d th e for m Q l  ab .  Doe s i t  follo w tha t 
Q2 ba? .  Th e forme r  question s wer e calle d in-plac e an d 
th e latte r  out-of-plac e questions ,  sinc e i n th e former ,  th e 
term s occurre d i n th e putativ e conclusio n i n th e sam e 
orde r  a s i n th e premiss ,  wherea s i n th e latter ,  th e ter m 
orde r  wa s reversed' . 

Ther e ar e obviou s descriptiv e advantage s t o lookin g 
at  whol e configuration s o f  interpretatio n behaviour ,  an d 
t o classifyin g differen t  kind s o f  subjec t  b y configuration s 
of  response .  Gricea n implicatur e an d iUici t  conversio n 
ar e generall y diagnose d b y lookin g a t  a  smal l  numbe r  o f 
response s whic h leav e ou t  th e vas t  majorit y o f  th e inter -
pretatio n data .  I t  i s  als o clea r  fro m syllogisti c reasonin g 
dat a tha t  mor e tha n on e kin d o f  subjec t  shoul d b e dis -
tinguishe d b y qualitativel y differen t  reasonin g pattern s 
(Ford ,  1994 ;  Pol k &  Newell ,  1988) .  Bu t  th e approac h 
als o offer s theoretica l  aidvjmtages .  Th e psychologica d lit -
eratur e o n interpretatio n an d reasonin g ha s overwhelm -
ingl y focuse d o n error s o f  commission—pattern s o f  infer -
ence invali d b y th e standar d o f  logic .  Bu t  a  configura -
tiona l  approac h t o interpretatio n emphasise s tha t  ther e 
ar e als o error s o f  omission—failure s t o mak e inference s 
whic h ar e logicall y valid—an d tha t  ther e eir e direc t  rela -
tion s betwee n commissio n o n on e questio n an d omissio n 
on another . 

For  example ,  tak e th e tw o candidat e inferenc e pattern s 
Al l  A  ar e B ,  s o al l  B  ar e A  an d Som e A  ar e B ,  s o som e B 
ar e A .  Acceptanc e o f  th e forme r  patter n i s wel l  know n a s 
'illici t  conversion '  error ,  bu t  failur e t o accep t  th e latter , 
perfectl y vali d inferenc e i s unremarke d i n th e psycholog -
ica l  literature .  Bu t  subject s wh o ar e generall y hesitain t 
towar d out-of-plac e question s wil l  ge t  th e firs t  righ t  an d 
th e sec:on d wrong ,  wherea s subject s wh o ar e generall y 
ras h o n out-of-plac e question s wil l  ge t  th e firs t  wron g 
and th e secon d right .  I n Stennin g &  Cox' s (1995 )  data , 
bot h o f  thes e pattern s linkin g commissio n an d omissio n 
wer e common ,  £ui d wer e exhibite d regardles s o f  th e quan -
tifiers ,  thoug h b y differen t  group s o f  subjects .  I n fact , 
what  drive s thi s interpretatio n dat a i s attitude s t o sub -
ject/predicat e structurin g (in-plac e vs .  out-of-place )  i n 
th e questione d inferences . 

'  We stres s tha t  thi s definitio n o f  rashnes s shoul d no t  b e 
take n t o impl y th e possessio n o f  som e genera l  personalit y 
trail ,  no t  leas t  becaus e w e ca n distinguis h th e in-plac e an d 
out-of-plac e varieties . 

I n thi s pape r  w e see k t o explor e th e relatio n betwee n 
thi s configurationa l  approac h t o interpretatio n dat a an d 
syllogisti c reasonin g performance .  W e presen t  a  ne w se t 
of  dat a collecte d t o relat e interpretatio n dat a t o rea -
sonin g data ,  i n orde r  t o compar e th e effect s o f  illici t 
conversio n an d rashness/hesitanc y o n reasonin g perfor -
mance.  Illici t  conversio n error s ar e necessaril y  restricte d 
t o a  subse t  o f  problems ,  s o w e ca n compar e rate s o f 
invali d conclusion s i n conversion-susceptibl e an d unsus -
ceptibl e problems ,  fo r  subject s assesse d a s converter s o r 
non-converter s i n th e interpretatio n tasks . 

The lin k betwee n interpretatio n an d reasonin g accu -
rac y i s the n explore d i n term s o f  th e rashness/hesitanc y 
configurations .  W e ai m t o demonstrat e h o w group s o f 
subject s identifie d o n th e basi s o f  thei r  interpretatio n 
configuration s displa y differen t  erro r  pattern s i n th e syl -
logisti c reasonin g task .  Sinc e rashnes s i s her e define d a s 
th e tendenc y t o infe r  mor e tha n i s logicall y valid ,  i.e .  t o 
gai n information ,  ras h reasoner s shoul d b e mor e liabl e 
t o produc e invali d conclusion s tha n non-ras h reasoners ; 
similarly ,  sinc e hesitanc y i s th e tendenc y t o infe r  les s 
tha n i s logicall y valid ,  o r  t o los e information ,  hesitan t 
reasoner s shoul d b e mor e likel y t o decid e tha t  ther e i s 
No Vzdi d Conclusio n ( N V C )  tha n non-hesitan t  reasoners . 

Recent  wor k b y For d (1994 )  raise s th e possibilit y  o f  in -
vestigatin g individua l  difference s i n relatio n no t  onl y t o 
erro r  tendencies ,  bu t  als o t o respons e biase s suc h a s th e 
Figura l  Effec t  (Johnson-Lair d &  Bara ,  1984) ,  a  robus t 
associatio n linkin g subject/predicat e structurin g i n pre -
misse s t o tha t  evidence d i n subjects '  conclusions .  Th e 
typica l  finding  i s tha t  problem s i n th e ab/b c figure  ten d 
t o giv e ris e t o a c conclusions ,  eve n whe n th e converte d 
for m i s als o vjilid ,  wherea s ba/c b problem s ten d t o giv e 
ris e t o c a conclusions ,  an d ab/c b an d ba/b c sho w n o 
overal l  bias .  Stennin g &  Yul e (1996 )  hav e emphasise d 
th e importanc e o f  proble m semsintic s i n th e explanatio n 
of  suc h effects ,  s o w e ar e intereste d i n whethe r  th e Fig -
ure d Effec t  migh t  b e sensitiv e t o difference s i n premis s 
interpretation . 

Method 

Subject s 

120 psycholog y undergraduate s fro m Edinburg h Univer -
sit y participate d i n th e interpretatio n task s durin g a 
Cognitiv e Psycholog y lecture .  Non e ha d an y previou s 
trainin g i n logic .  Subsequently ,  4 0 o f  these ,  assesse d 
as EC-converter s (6) ,  Il-converter s (16) ,  both-converter s 
(7 )  an d non-converter s (11 )  o n th e basi s o f  thei r  perfor -
mance i n th e interpretatio n tasks ,  wer e pai d £7.5 0 t o 
participat e i n th e syllogisti c reasonin g par t  o f  th e exper -
iment . 

Materials and Procedure 

Interpretatio n Task s Th e interpretatio n task s wer e 
th e sam e a s thos e describe d i n Stennin g &  Co x (1995) . 
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Figure 1: Euler Circle (EC) Task stimuli. 

T wo (|uesti()nnaire s wer e used ,  an d thei r  orde r  o f  pre -
sentatio n wa s counterbalance d acros s subject s suc h tha t 
hal f  receive d th e graphica l  (EC )  conditio n first  an d hal f 
re (  eive d th e sententia l  (II )  conditio n first . 

Th e Eule r  Circl e (EC )  o r  'graphical '  conditio n con -
.siste d o f  th e fiv e diagram s use d b y Newstea d (1989) , 
an d wa s simila r  t o th e E C tas k presente d i n tha t  pape r 
(se e Figur e 1) .  Diagra m 1  wa s th e identit y relatio n (cir -
cl e A '  an d circl e 'B '  superimposed) ;  diagra m 2  showe d 
a smal l  circl e 'A '  insid e a  large r  circl e 'B' ;  diagrei m 3 
showe d a  smal l  circl e 'B '  insid e a  large r  circl e 'A' ;  dia -
gra m 4  showe d circle s 'A '  an d 'B '  intersectin g withou t 
eitlie r  includin g th e othe r  an d diagra m 5  showe d tw o 
non-overlapping ,  disjoin t  circle s 'A '  an d 'B' .  Belo w th e 
diagram s th e 4  premisse s wer e liste d i n th e orde r  A L L , 
N O.  S O M E.  S O M E . . .  N O T .  Adjacen t  t o eac h premis s 
wer e th e number s 1  t o 5 .  Subject s wer e instructe d t o 
circl e th e number(s )  o f  th e diagram(s )  o f  whic h th e sen -
tenc e wa s true . 

Th e sententic d conditio n wa s simila r  t o th e immediat e 
inferenc e (II )  tas k describe d b y Newstea d (1989 )  wit h 
th e exceptio n tha t  a n additiona l  respons e optio n ("Can' t 
tell" )  wci s provided .  A s i n Newstea d (1989) ,  th e ques -
tionnair e consiste d o f  fou r  pages .  A t  th e to p o f  eac h 
pag e on e o f  th e fou r  standar d quantifie d statement s wa s 
(lisplaved :  Al l  A' s ar e B's ;  N o A' s ar e B's ;  Som e A' s ar e 
B' s an d Som e A' s ar e no t  B's .  Thes e wer e th e premis s 
statements .  Beneat h th e stimulu s statement s th e fou r 
(luantifie d statement s wer e liste d (Al l  A' s ar e B' s etc. ) 
an d th e converse s o f  thes e (Al l  B' s ar e A' s etc) .  Thes e 
wer e th e respons e statements .  Alongsid e th e eigh t  re -
spons e statement s wer e respons e option s 'T '  (true) ,  'F ' 
(false )  an d 'Can' t  tell' .  Th e orde r  o f  th e fou r  stimulu s 
statemen t  page s wa s randomise d acros s subjects . 

Subject s wer e instructe d t o assum e th e statemen t  a t 
th e to p o f  th e pag e wa s true ,  an d t o indicat e th e truth , 
falsit> -  o r  independenc e o f  eac h o f  th e respons e state -
ment s b y circlin g 'T' ,  'F '  o r  'can' t  tell '  besid e it . 

I n bot h E C an d I I  tasks ,  subject s wer e instructe d t o 
interpre t  'some '  t o m e a n 'a t  leas t  on e an d possibl y all' . 

Subject s wer e allowe d a s muc h tim e a s the y neede d t o 

complet e th e task s (approximatel y 2 0 minutes) . 

Syllogisti c Reeisonin g Tas k Th e stimulu s material s 
fo r  th e syllogisti c reasonin g tas k wer e booklet s contain -
in g eac h o f  th e 6 4 distinc t  premis s pairs ,  i n rando m or -

der ,  on e pe r  page .  Th e term s o f  th e problem s wer e 'A's' , 
'B's '  an d 'C's' ,  wher e th e en d terms ,  'A's '  an d 'C's' , 
appeare d i n th e first  an d .secon d premisse s respectively , 

and th e middl e ter m 'B's '  appeare d i n bot h premisses . 
Subject s wer e instructe d t o assum e th e premisse s wer e 
true ,  an d t o determin e whethe r  ther e wa s an y statement , 
relatin g th e en d term s A  an d C  usin g on e o f  th e quan -
tifier s A L L ,  N O N E,  S O M E an d S O M E . . .  N O T ,  whic h 
must  the n b e true .  I f  so ,  the y wer e instructe d t o writ e 
i t  i n th e spac e o n th e pag e belo w th e premisses ,  an d 
otherwis e t o writ e 'N o vali d conclusion ' 

Subject s wer e instructe d t o assum e tha t  som e A's ,  B' s 
and C' s existed ,  an d t o interpre t  'some '  t o mea n 'a t  leas t 
one an d possibl y all ' 

Subject s wer e allowe d a s muc h tim e a s the y neede d t o 
complet e th e tasks . 

Results 

Illici t  convers io n a n d inferenc e 

O ne wa y t o evaluat e claim s abou t  illici t  conversio n i n syl -
logisti c reasonin g i s t o divid e problem s int o tw o groups : 
thos e which ,  al l  els e bein g equal ,  ar e susceptibl e t o con -
versio n error s i n th e sens e tha t  extr a conclusion s fol -
lo w i f  illici t  conversio n i s used ,  an d thos e whic h ar e 
not .  W e woul d expect ,  o n th e basi s o f  th e ilhci t  con -
versio n hypothesis ,  tha t  subject s assesse d a s converter s 
on th e interpretatio n tasks ,  woul d produc e dispropor -
tionatel y hig h rate s o f  invali d conclusion s o n conversion -
susceptibl e problem s compare d t o non-converters .  Ai l 
els e bein g equal ,  ther e shoul d b e n o suc h difference s 
fo r  conversion-unsusceptibl e problems .  S o w e expec t  in -
teraction s betwee n proble m typ e an d conversio n group . 
Overal l  difference s i n invali d conclusio n rate s betwee n 
proble m type s ar e no t  o f  interest ,  sinc e the y hav e dif -
feren t  number s o f  problem s wit h an d withou t  vali d con -
clusions .  Tabl e 1  show s th e mea n percentage s o f  invali d 
conclusion s t o problem s whic h ar e susceptibl e t o illici t 
conversio n errors ,  an d t o thos e whic h ar e not ,  fo r  eac h 
of  th e fou r  conversion-group s o f  subjects . 

To tes t  thes e predictions ,  a  mixed-mode l  A N O V A 
was conducted ,  usin g percentag e invali d conclusion s a s 
th e dependen t  variable ,  an d th e independen t  variable s 
proble m typ e (within-subject s conversion-susceptibl e 
and unsusceptibl e problems) ,  EC-conversio n an d II -
conversio n (bot h betwee n subject s -  converter s an d non -
converters) .  Bot h EC-conversio n (F(l,36 )  =  9.50 ,  p  < 
0.004 )  an d Il-conversio n (F(l,36 )  =  6.14 ,  p  <  0.02 ) 
significantl y affecte d overal l  percentage s o f  invali d con -
clusions .  Also ,  ther e wa s a  significan t  differenc e betwee n 
unsusceptibl e an d susceptibl e proble m type s (F(l,36 )  = 
26.25 ,  p  <  0.0001) ,  bu t  thi s doe s no t  concer n u s here . 

680 



Proble m typ e 

I  nsusceptibl e 
Susceptibl e 
N Ss 

Conversio n grou p 
Neithe r  E C I I 

27.6 4 
42.7 3 

11 

Bot h 
51.0 0 
71.3 3 

6 

45.9 4 61.8 6 
70.9 4 

16 
77.1 4 

7 

Tabl e 1 :  Mea n percentage s o f  incorrec t  conclusion s t o 
conversion-susceptibl e (N=2 0 problems )  an d conversion -

unsusceptibl e problem s (N=4 4 problems) ,  fo r  eaic h con -
versio n group . 

Notabl}-, there were no significant interactions: prob-
le m typ e X  EC-conversio n {F(l,36 )  =  0.03 ,  n.s.) ;  prob -
le m typ e X  Il-conversio n (F(l,36 )  =  0.04 ,  n.s.) ;  prob -
le m typ e X  Il-conversio n x  EC-conversio n (F(l,36 )  = 
1.25 ,  n.s.) . 

Therefore ,  ther e i s n o evidenc e tha t  subject s wh o il -
licitl y  conver t  premisse s i n th e interpretatio n tas k mak e 
any mor e illici t  conversio n error s i n th e reasonin g task , 
contrary -  t o hypothesis .  However ,  bot h EC-converter s 
and Il-converter s produc e mor e invali d conclusion s over -
al l  il l  th e reasonin g task . 

Subject Profiles 

.Assignmen t  o f  subject s t o profil e group s wa s conducte d 
i n th e sam e manne r  a s reporte d i n Stennin g &  Co x 
(1995) ,  usin g th e dat a from  th e Immediat e Inferenc e 
task .  W e labe l  a  tendenc y t o respon d 'can' t  tell' ,  wher e T 
or  F  i s correct ,  hesitanc y (h )  an d a  tendenc y t o respon d 
eithe r  T  o r  F ,  wher e 'can' t  tell '  i s  correct ,  rashnes s (r) . 
Thes e categorie s ca n b e define d withi n Q  A B question s 
and Q  B A questions ,  givin g a  furthe r  subdivisio n int o 
in-plac e (t )  an d out-of-plac e (o) ,  wher e th e conclusio n 
sentenc e preserve s o r  invert s subject-predicat e orde r  re -
spectively .  Loglinea r  modellin g permitte d cutof f  point s 
on eac h dimensio n t o b e iterativel y adjuste d unti l  residu -
al s wer e minimized .  A s i n Stennin g &  Co x (1995) ,  ther e 
wer e n o subject s wh o wer e hesitan t  o n in-pleic e questions , 
so th e thre e binar y dimension s r o (ras h out-of-place) ,  h o 
(hesitan t  out-of-place )  an d r i  (ras h in-place )  wer e sufii -
(len t  t o fit  th e data .  Th e resultin g assignmen t  o f  subject s 
t o rashness/hesitanc y categorie s i s displaye d i n Figur e 2 . 

Subject profiles and inference 

Reasonin g accurac y Tabl e 2  show s th e effect s o f  th e 
thre e rashness/hesitanc y variable s ro ,  h o aii d r i  o n per -
centage s o f  eac h o f  fou r  respons e accurac y categorie s 
i n th e syllogisti c reasonin g task :  correc t  (valid )  conclu -
sions ,  incorrec t  (invalid )  conclusions ,  correc t  N V C re -
sponse s an d incorrec t  N V C responses .  Th e result s o f 
unrelate d t-test s fo r  eac h compariso n ar e als o shown . 
For  eac h o f  th e rashness/hesitanc y properties ,  w e expec t 
posst'ssio n o f  th e propert y t o decreas e th e numbe r  o f  cor -
rec t  conclusions ;  th e difference s ar e al l  i n th e predicte d 
direction ,  bu t  significan t  fo r  onl y th e ras h properties ,  r i 
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o 

r o 

X ^ 

5 

V 

7 

ho 

Figur e 2 :  Frequencie s o f  subject s classifie d a s ras h o r 
hesitan t  o n out-of-plac e questions ,  an d ras h o n in-plac e 
question s 

N 
ro -  1 9 
ro + 2 1 

t  (38df ) 
1-tai l  p 

h o -  2 0 
ho + 2 0 

t  (38df ) 
1-tai l  p 

ri -  2 0 
ri + 2 0 

t  (38df ) 
1-tai l  p 

Correc t 
Cone. 

25.08 % 
20.46 % 

2.06 9 
0.02 5 

23.83 % 
21.48 % 

1.00 9 
n.s . 

25.55 % 
19.77 % 

2.67 9 
0.0 1 

Incorrec t 
Cone. 

40.95 % 
54.84 % 

-2.11 2 
0.02 5 

49.37 % 
47.11 % 

0.32 7 
n.s . 

38.98 % 
57.50 % 

-2.96 0 
0.00 5 

Correc t 
N VC 

26.89 % 
19.05 % 

1.63 8 
0. 1 

22.19 % 
23.36 % 

-0.23 7 
n.s . 

28.98 % 
16.56 % 

2.74 9 
0.00 5 

Incorrec t 
N VC 

3.95 % 
3.72 % 

0.16 6 
n.s . 

2.73 % 
4.92 % 

-1.65 4 
0. 1 

3.20 % 
4.45 % 

-0.92 3 
n.s . 

Tabl e 2 :  Th e effect s o f  rashness/hesitanc y o n percent -
ages o f  eac h o f  fou r  respons e accuraic y categories . 

and ro .  Ras h reasoner s shoul d produc e mor e conclusion s 
and fewe r  N V C response s generally ;  th e predicte d differ -
ence s fo r  incorrec t  conclusion s ar e bot h significant ,  bu t 
th e N V C diflferences ,  whil e i n th e predicte d direction ,  ar e 
mostl y insignificant ,  excep t  tha t  r i  doe s significantl y re -
duc e number s o f  correc t  N V C conclusions .  Hesitan t  rea -
soners ,  o n th e othe r  hand ,  shoul d produc e fewe r  incorrec t 
conclusions ,  an d mor e N V C response s overall ;  however , 
althoug h th e difference s ar e i n th e righ t  directions ,  non e 
of  thes e effect s reac h significanc e a t  th e p  <  0.0 5 level . 

T h e Figura l  Effec t  T o a  certcii n extent ,  th e Figu -
ra l  Effec t  i s  confounded  wit h th e effect s o f  validity ,  ow -
in g t o overal l  differences ,  betwee n figures,  i n number s o f 
vali d conclusion s wit h eac h possibl e ter m order .  Thi s 
proble m ca n b e overcom e b y includin g onl y convertibl e 
conclusion s i n th e analysis ,  definin g thes e a s th e se t  o f 
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figure 
N ab/b c ba/c b ab/c b ba/b c 

/y -  /lo -  1 1 
;•/ — fio + 5 

/7 + /lo -  7 
n + ho + 1 2 

M e an 

82.4 0 
85.7 4 
63.1 6 

82.3 1 
79.0 0 

30.3 9 
16.6 2 
42.5 4 

25.8 0 
29.2 8 

50.6 2 

64.3 5 
48.4 3 
58.4 8 
54.8 4 

56.8 8 
58.6 3 
42.8 2 
56.3 7 
54.1 5 

Tal)li '  3 :  M e a n percentage s o f  convertibl e a c conclusion s 
i n eac h figure,  fo r  eac h combinatio n o f  level s o f  r i  an d 
ho (se e als o Figur e 3. ) 

100% I 
n-ho -
ri-ho + 
ri+ho -
ri+ho + „70 % -

30 % -

ab/b c ba/c b ab/c b ba/b c 
Figur e 

FiRur e 3 :  Char t  showin g effect s o f  r i  an d h o o n th e Fig -
lua l  Etiec t  (dat a a s i n Tabl e 3. ) 

vali d conclusion s t o problem s whos e stronges t  conclu -
sion s ar e validl y convertible ,  plu s th e se t  o f  al l  invali d 
(onclusions .  Tabl e 3  show s m e a n percentage s o f  con -
\ertibl e conclusion s wit h a c ter m orde r  i n eac h figure, 
fo r  eac h combinatio n o f  r i  cin d h o (dat a fro m 5  subject s 
wer e omitte d owin g t o missin g values) .  T h e s a m e dat a 
ar e plotte d o n Figur e 3 ,  whic h show s tha t  th e mos t  ex -
trem e Figura l  Effec t  i s  displaye d b y r i  -  h o + subjects , 
wherea s r i  +  h o -  subject s displa y th e leas t  extrem e Fig -
ura l  Effect .  Subject s w h o ar e bot h {r i  +  h o + )  o r  neithe r 
{r i  -  h o - )  displa y intermediat e Figura l  Effects ,  s o th e 
effect s o f  r i  an d h o appea r  t o b e i n oppositio n t o on e 
another . 

. \  three-wa y mixed-mode l  A N O V A wa s conducte d 
t o asses s th e effects ,  o n percentag e o f  convertibl e a c 
(onclusions ,  o f  figure  (repeate d measure s wit h level s 
ab/l)c ,  ba/cb ,  ab/cb ,  ba/bc )  an d th e between-group s 
variable s h o an d r i  (wit h level s h o + an d h o — ,  an d 
r i + an d r i -  respectively. )  Sinc e th e dat a departe d 
fro m sphericit y assumption s ( p <  0.004) ,  th e m o r e con -
ser\̂ ativ e Greenhouse-Geisse r  adjuste d tai l  probabilitie s 
wer e use d fo r  th e A N O V A.  Firs t  o f  all ,  ther e wer e n o 
effects ,  o n overal l  percentag e o f  a c conclusions ,  o f  r i 
(F(l,31 )  =  0.37 ,  n.s. )  o r  h o (F(l,31 )  =  0.54 ,  n.s.) , 

no r  wa s ther e a n interactio n betwee n t he m (F(l,31 )  = 
0.25 ,  n.s.) .  Ther e wa s a  ma i n effec t  o f  figure  (F(3,93 )  = 

39.79 ,  adjuste d p  <  0.0001) ,  an d ther e w a s a  significan t 
figure  X  h o interactio n (F(3,93 )  =  4.03 ,  adjuste d p  < 

0.02) .  T h e figure  x  r i  interactio n di d no t  reac h signif -
icanc e a t  th e 0.0 5 leve l  (F(3,93 )  =  2.29 ,  adjuste d p  > 
0.10) ,  an d ther e wa s n o significan t  three-wa y interactio n 
betwee n th e variable s (F(3,93 )  =  0.61 ,  n.s.) . 

Conclusions 

IVaditiona l  approache s t o th e explanatio n o f  reasonin g 
erro r  b y appea l  t o interpretatio n errors ,  base d o n spe -
cifi c  'fallacies' ,  suc h a s th e theorie s o f  Gricea n implica -
tur e (Grice ,  1975 )  an d Illici t  Conversio n (Beg g &  Denny , 
1969 ;  C h a p m a n &  Chapman ,  1959) ,  hav e ha d onl y 

limite d success .  Newstead' s (1995 )  observation s tha t 
Gricea n implicature s ar e no t  strongl y reflecte d i n reason -
in g dat a ar e her e generalise d t o illici t  conversion .  Ten -
denc y t o illicitl y  conver t  i n interpretatio n task s i s a  gen -
era l  predicto r  o f  poo r  reasonin g performance ,  bu t  doe s 
not  differentiall y  predic t  illici t  conversio n error s durin g 
reasoning .  Thi s genera l  failur e o f  traditiona l  approache s 
nee d no t  b e take n t o impl y tha t  th e entir e enterpris e i s 
misguide d however .  Thes e theorie s ar e simpl y to o spe -

cific ,  whe n wha t  i s require d i s a  mor e genera l  an d em -
pirica l  approac h t o th e questio n o f  (mis)interpretation . 

W h en Stennin g &  Cox' s (1995 )  configurationa l  ap -
proac h t o single-premis s interpretatio n i s applie d t o rea -
sonin g data ,  mor e encouragin g result s emerge .  Ou r  pre -
liminar y analysi s show s measure s o f  syllogisti c reasonin g 
accurac y t o b e generall y affected ,  i n th e predicte d direc -
tions ,  b y well-motivate d propertie s base d o n th e single -
premis s interpretatio n data .  I n particular ,  'rashness' , 
as assesse d o n th e basi s o f  single-premis s interpretation , 
has a  recognisabl e correlat e i n mor e comple x reasonin g 
performance ,  whic h ca n b e simpl y summarise d a s a  ten -
denc y t o dra w invali d conclusions . 

Th e finding  tha t  th e individua l  differenc e categorie s 
interac t  wit h th e Figurai l  Effec t  i s  als o £u i  interestin g 
result .  Almos t  al l  publishe d experiment s ar e analyse d 
without  regar d fo r  individua l  differences ,  an d al l  sho w 
extremel y robus t  Figura l  Effect s (Johnson-Lair d &  Bara , 
1984) .  However ,  ou r  result s identif y a  grou p o f  subject s 
(actuall y th e one s wh o ar e ras h bot h in-plac e an d out -
of-place ,  bu t  no t  hesitant )  wh o fai l  t o sho w th e effec t 
at  all .  Hesitanc y i n exchangin g subjec t  an d predicate , 
by contrast ,  result s i n a  muc h strengthene d Figura l  Ef -
fect .  O n a  moment' s reflection ,  thes e result s ar e no t 
ver y surprising—subject s wh o ar e unwillin g t o switc h 
subjec t  an d predicat e i n premisse s ar e 'locke d in '  t o Fig -
ura l  conclusion s b y th e superficia l  structur e o f  syllogisti c 
premis s pairs ,  wherea s thos e wh o switc h ar e no t  s o con -
strained .  Althoug h proponent s o f  Menta l  Model s theor y 
migh t  clai m tha t  thes e result s ca n b e accommodate d i n 
thei r  accoun t  o f  th e Figura l  Effect ,  thi s coul d onl y b e ac -
complishe d a t  th e expens e o f  thei r  theory' s explanator y 
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power . 
Recent  semanti c anadysi s o f  th e syllogis m b y Stennin g 

k Yul e (1996 )  show s tha t  th e Figura l  EfiFec t  m a y usefull y 
be considere d a s high-orde r  invarian t  o f  a  wid e rang e o f 
reasonin g strategies .  Th e Figura l  Effect' s robustness ,  w e 
argue ,  i s no t  du e t o a  unitar y reasonin g mechanis m i n 
th e styl e o f  Menta l  Models ,  bu t  rathe r  t o commonalitie s 
betwee n numerou s disparat e implementation s o f  reason -
in g whic h ten d t o shar e certai n abstrac t  chauracteristics . 
Thi s typ e o f  accoun t  leave s roo m fo r  individua l  differ -
ence s i n reasonin g style ,  a  topi c whic h ha s bee n sadl y 
negle c te d i n th e reasonin g literature ,  despit e th e consid -
erabl e intuitiv e plausibiht y o f  th e ide a an d th e increasin g 
availabiht y o f  empirica l  evidenc e fo r  th e existenc e o f  suc h 
cognitiv e differences . 
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