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N OT A L L P O T E N T I A L C H E A T E RS A R E E Q U A L :  P R A G M A T I C 

S T R A T E G I ES I N D E D U C T I V E R E A S O N I NG 

V I T T O R I O G I R O T T O (CNR ,  Rome,  Ital y ) 

P A O LO L E G R E N ZI  (Universit y o f  Trieste ,  Ital y ) 

A B S T R A CT 

This work briefly discusses one of the central problems in the 

curren t  psycholog y o f  reasoning :  tha t  o f  explainin g th e effect s o f 

content .  T w o competin g theorie s recentl y propose d t o explai n suc h 

effect s (pragmati c reasonin g schema s an d socia l  contrac t  theories ) 

ar e illustrate d wit h referenc e t o a n experimen t  o n reasonin g i n 

childre n employin g a  selectio n problem ,  whic h require s a  searc h fo r 

th e potentia l  counterexample s o f  a  conditiona l  rule .  O n th e on e 

hand ,  th e theor y o f  pragmati c schema s (i.e .  cluster s o f  rule s relate d 

t o pragmaticall y relevan t  action s an d goals )  predict s tha t  correc t 

selectio n performanc e derive s fro m th e activatio n o f  specifi c 

contractua l  schemas ,  suc h a s obligatio n an d permission ,  th e 

productio n rule s o f  whic h correspon d t o th e logi c o f  implication .  O n 

th e othe r  hand ,  accordin g t o th e socia l  contrac t  theory ,  peopl e ar e 

abl e t o detec t  potentia l  counterexample s onl y w h e n the y 

correspon d t o th e potentia l  cheater s o f  rule s havin g th e for m 'I f 

benefi t  A  i s received ,  the n cos t  B  mus t  b e paid' .  Th e result s o f  th e 

experimen t  sho w tha t  performanc e o n task s o f  thi s kin d i s no t 

determine d simpl y b y th e possibilit y  of  representin g th e rul e i n 

questio n i n cost-benefi t  terms ;  t o predic t  performanc e on e 

necessar y facto r  i s knowledg e o f  th e natur e o f  th e possibl e cheatin g 

behaviou r  tha t  on e i s requeste d t o check . 

A C K N O W L E D G E M E N T S.  Preparatio n of  thi s pape r  wa s supporte d 

by C N R grants .  Correspondenc e shoul d b e sen t  eithe r  t o V .  Girotto , 

Istitut o d i  Psicologia ,  C N R ,  Vial e K .  Mar x 15 ,  00137 ,  R o m a ,  Ital y 

(e.mail :  vittorio@irmkant.bitnet )  o r  t o P .  Legrenzi ,  Dipartiment o d i 

Psicologia ,  Vi a dell'Universit a 7 .  34127 ,  Trieste ,  Italy) . 
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T h e abilit y  t o searc h fo r  counterexample s ha s a  centra l  rol e i n 

reasoning ,  sinc e th e abilit y  t o searc h fo r  the m ca n b e regarde d a s 

th e basi s o f  th e discover y an d evaluatio n o f  hypotheses ,  concep t 

attainment ,  an d deductiv e inferences .  H o w e v e r ,  a  grea t  dea l  o f 

empirica l  evidenc e exist s tha t  adult s perfor m poorl y i n reasonin g 

problem s requirin g a  searc h fo r  potentia l  counterexamples ,  fo r 

examp l e i n genera l  statemen t  evaluatio n problems .  Studie s tha t 

utilize d th e wel l -know n W a s o n four-car d selectio n tas k (Wason , 

1966 ,  1968) ,  showe d tha t  th e majorit y o f  adul t  subject s di d no t 

searc h fo r  counterexample s t o a  rul e suc h a s "I f  a  car d ha s a  vowe l 

on on e side ,  the n i t  ha s a n eve n numbe r  o n th e othe r  side" .  Mos t 

adult s typicall y fai l  t o selec t  a  car d wit h a n od d number ,  on e o f  th e 

potentiall y  falsifyin g cards .  I n genera l  terms ,  th e rul e use d i n suc h 

p rob lem s i s a  universa l  statement ,  typicall y a  conditiona l 

s ta tement ,  i f  p  the n q ,  an d th e relevan t  case s ar e p  an d not-q ,  i n 

th e abov e indicate d exampl e " a car d wit h a  vowel "  an d " a car d wit h 

an od d number" . 

T h e lon g traditio n o f  researc h wit h task s o f  thi s typ e ha s show n 

tha t  i n s o m e case s peopl e ar e abl e t o searc h fo r  counterexamples , 

particularl y w h e n problem s ar e phrase d i n "concrete "  term s 

(Johnson-Laird ,  Legrenz i  an d Sonino-Legrenzi ,  1972 ;  fo r  review s 

see Griggs ,  1983 ;  W a s o n ,  1983) . 

A m o ng th e differen t  proposal s fo r  explainin g th e ensembl e o f 

finding s produce d wit h selectio n problems ,  th e mos t  convincin g 

seems t o b e th e pragmati c reasonin g schema s interpretatio n (Chen g 

an d Holyoak ,  1985) .  Pragmati c schemas ,  suc h a s permissions , 

obligation s an d causations ,  ar e cluster s o f  rule s whic h concer n 

pragmaticall y relevan t  action s an d goals .  U n d e r  certai n 

circumstances ,  som e o f  thes e schema s lea d t o th e correc t  solutio n of 

problem s demandin g a  searc h fo r  counterexamples .  I n particular , 

th e activatio n o f  a  permissio n o r  obligatio n schem a ca n hel p peopl e 

t o solv e a  selectio n problem .  Althoug h thei r  productio n rule s g o 

beyon d thos e o f  th e logi c o f  materia l  implicatio n (fo r  example ,  b y 

includin g moda l  verb s suc h a s "must "  an d "can") ,  thei r  production s 

lea d t o car d selection s whic h correspon d t o thos e prescribe d b y a 

logica l  analyi s o f  th e task .  Fo r  example ,  a  permissio n rul e 'I f  yo u 

want  t o d o actio n A ,  the n yo u hav e t o satisf y preconditio n B  \ 

implie s th e contrapositiv e rul e 'I f  yo u d o no t  satisf y preconditio n B , 

the n yo u ar e no t  allowe d t o d o actio n A  ' .  Thi s equivalenc e make s 

clea r  tha t  th e potentia l  violator s of  th e permissio n rul e ar e peopl e 

w ho hav e don e actio n A  withou t  satisfyin g preconditio n B . 

Chen g an d Holyoa k (1985 )  obtaine d empirica l  finding s tha t 

corroborat e th e pragmati c schema s hypothesis .  The y hav e show n 
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tha t  adul t  subject s ar e abl e t o searc h fo r  potentia l  violator s o f 

unfamilia r  bu t  rationalize d permissio n rules ,  an d tha t  succesfu l 

performanc e i s  als o elicite d wit h a n abstrac t  descriptio n o f  a 

permissio n situation .  Moreover ,  facilitatio n o f  selectio n performanc e 

i n condition s concernin g permissio n an d obligatio n rule s ha s bee n 

obtaine d wit h preadolescen t  childre n (Girotto ,  Ligh t  an d Colbourn , 

1 9 8 8 ) . 

A differen t  interpretatio n of  th e conten t  effec t  i n reasonin g 

performanc e ha s bee n recentl y propose d b y Cosmide s (1989) . 

Accordin g t o he r  "socia l  contrac t  theory" ,  peopl e proces s 

informatio n regardin g socia l  exchange s usin g specific ,  naturall y 

evolve d algorithms .  I n particular ,  socia l  contrac t  algorithm s expres s 

an exchang e i n whic h a n individua l  i s  oblige d t o pa y a  cos t  i n orde r 

t o b e entitle d t o receiv e a  benefit .  The y contai n a n inferentia l 

procedur e {'loo k fo r  cheater s ' )  tha t  enable s peopl e t o detec t 

potentia l  cheater s (i.e .  individual s w h o hav e no t  pai d th e require d 

cost ,  an d individual s w h o hav e accepte d th e benefit) .  I n a  serie s o f 

experiments ,  Cosmide s (1989 )  showe d tha t  wordin g a  selectio n 

proble m i n term s of  a  socia l  contrac t  (/ /  on e accept s benefi t  A ,  the n 

one ha s t o pa y cos t  B  )  ca n produc e formall y correc t  performanc e 

when th e case s indicatin g possibl e cheatin g ('benefi t  accepted '  an d 

'cos t  no t  paid' )  correspon d t o th e formall y relevan t  cases ,  i.e .  th e 

potentia l  counterexamples . 

Ther e ha s bee n a  livel y an d stil l  ope n debat e betwee n th e tw o 

describe d positions .  Accordin g t o Cosmides '  theory ,  onl y socia l 

contracts ,  whic h ar e a  subse t  o f  al l  permissio n rules ,  produc e 

"robus t  an d replicabl e conten t  effects "  o n selectio n tasks . 

Cheng an d Holyoa k (1989 )  hav e criticize d thi s position ,  i n whic h 

onl y th e cost/benefi t  representatio n i s  considere d t o b e 

psychologicall y  real .  Moreover ,  a  numbe r  of  empirica l  studie s hav e 

show n tha t  correc t  reasonin g performance ,  bot h fo r  adul t  an d chil d 

subjects ,  ca n b e obtaine d i n condition s which ,  followin g socia l 

contrac t  theor y predictions ,  shoul d no t  activat e th e describe d 'loo k 

fo r  cheater '  procedur e Thi s ha s bee n th e case ,  i n particular ,  o f 

certai n prudentia l  (Chen g an d Holyoak ,  1989 ;  Girotto ,  Gilly ,  Blay e 

and Light ,  1989 ;  Mankte lo w an d Over ,  1990) ,  obligatio n (Girotto , 

Blay e an d Farioli ,  1989 )  an d permissio n (Light ,  Girott o an d 

Legrenzi ,  i n press )  rule s whic h di d no t  directl y m a p th e 

cost/benefi t  structur e of  standar d socia l  contracts . 

I n th e presen t  paper ,  w e wil l  briefl y presen t  th e result s of  a 

researc h abou t  children' s reasonin g o n conditiona l  promise s an d 

permission s (reporte d i n detai l  i n Ligh t  e t  al. ,  i n press) .  W e wil l 

discus s thei r  theoretica l  implication s i n relatio n t o th e indicate d 

debate . 
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Conside r  a  conditiona l  contractua l  promise ,  lik e th e following , 

m a de b y a  teache r  t o he r  pupils : 

"// you get at least 10 points, then you can have a sweet " 

And suppose that there are four pupils: 

Mary (who had 10 points), Ben (4 points). Sue (who has received a 

sweet )  an d R o b (wh o ha s no t  receive d a  sweet) . 

Clearly ,  i n thi s scenari o i t  i s  unlikel y tha t  th e promiso r  (th e 

teacher )  wil l  violat e he r  o w n promis e (b y no t  givin g th e rewar d t o 

th e deservin g pupils) . 

A mor e likel y outcom e i s tha t  som e promisee s wil l  tr y t o chea t  b y 

takin g a  rewar d whic h the y d o no t  deserve . 

A teacher-promiso r  w h o decide s t o chec k whethe r  he r  promis e 

has bee n respecte d shoul d thu s m a k e sur e tha t  Be n (th e pupi l  wit h 

4 points )  an d Su e (th e pupi l  wit h th e sweet )  hav e no t  cheated ,  tha t 

is ,  tha t  the y hav e no t  respectivel y take n a  swee t  an d obtaine d les s 

tha n 1 0 points . 

I f  thi s checkin g conditio n i s considere d a s a  versio n o f  th e 

selectio n task ,  i t  i s  clea r  tha t  th e pragmaticall y correc t  choic e wil l 

be tha t  o f  examinin g th e tw o pupil s jus t  mentione d (Be n an d Sue) , 

w h o s e forma l  value s ar e respectivel y not- p an d q  (whic h ar e 

differen t  fro m thos e indicatin g th e potentia l  counterexample s o f  a 

conditiona l  rul e 'i f  p  the n q  ' ,  namel y th e value s p  an d not- q ) . 

N o w,  i f  w e conside r  a  conditio n i n whic h th e teacher-promiso r  ha s 

delegate d a  specifi c  pupi l  t o administer  th e promise ,  thi s agen t  m a y 

commi t  tw o type s of  infraction .  I f  th e agen t  act s selfishly ,  h e wil l 

ten d t o withhol d th e cak e fro m th e pupi l  w h o deserve s it .  Fo r  thi s 

reason ,  a  teacher-promiso r  wishin g t o chec k th e agent' s behaviou r 

shoul d ensur e tha t  M a r y (th e pupi l  wit h 1 0 points )  an d R o b (th e 

pupi l  wit h n o sweet )  hav e no t  bee n unfairl y deprive d o f  th e 

reward .  I f  instea d th e agen t  ha s behave d nepotistically ,  the n th e 

teacher-promiso r  wil l  hav e t o chec k no t  onl y th e tw o pupil s jus t 

indicate d bu t  als o th e others  (Be n an d Sue) ,  w h o migh t  hav e 

receive d th e reward ,  althoug h underserving ,  becaus e the y wer e 

friend s o f  th e agent .  I n th e firs t  cas e (selfis h agent )  th e forma l 

value s o f  th e case s t o b e checke d ar e p  an d not-q ;  i n th e secon d 

cas e (nepotisti c agent )  al l  fou r  values  mus t  b e checked :  p ,  not-p ,  q , 

not-q . 

As ca n b e seen ,  fo r  a  conditiona l  contractua l  promis e ther e ca n b e 

variou s possibl e combination s o f  case s tha t  indicate s a  violation . 

T h e forma l  value s o f  thes e case s d o no t  alway s correspon d t o th e 

combinatio n p  an d not-q . 
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Thre e version s o f  a  selectio n tas k concernin g thes e thre e possibl e 

situation s o f  promis e violatio n wer e presente d b y Ligh t  e t  al .  (i n 

press )  t o s o m e Englis h childre n age d 11-1 2 year s ( a fourt h 

condition ,  whic h serve s a s a  control ,  concerne d a  permissio n rul e "/ / 

yo u wan t  a  sweet ,  the n yo u mus t  ge t  a t  leas t  1 0 point s " ,  whic h 

coul d b e violate d b y Sue ,  formall y p ,  an d Ben ,  formall y not- q ) . 

Th e result s o f  thi s researc h hav e show n tha t  preadolescen t 

childre n d o maste r  th e comple x pragmati c factor s underlyin g th e 

contro l  o f  conditiona l  contractua l  promise s an d permission .  Thei r 

pattern s of  response s correspond ,  i n mos t  cases ,  t o th e selectio n o f 

th e differen t  combination s o f  th e potentia l  violation s abov e 

indicated :  I n th e conditio n wher e th e pupils-promise e coul d violat e 

th e promis e b y themselve s ('direc t  promise '  condition) ,  th e mos t 

frequen t  choic e (50% )  wa s th e selectio n of  th e card s not- p an d q . 

I n th e tw o condition s wher e th e teacher-promiso r  ha d t o chec k 

agent' s behaviour ,  children '  s  selectio n turne d ou t  t o b e different . 

I n th e 'selfis h agent '  condition ,  th e p  (1 0 points )  an d not- q (n o 

sweet )  card s wer e indee d selecte d mos t  regularl y ( 9 0 % an d 8 3 % 

respectively) .  However ,  onl y 2 2 % o f  th e subject s selecte d jus t  thes e 

tw o cards .  I n addition ,  'sweet '  car d { q )  continue d t o b e selecte d b y 

m a ny children .  I n th e 'nepotisti c agent '  condition ,  th e prevalen t 

choice s wa s th e combinatio n of  al l  card s ( 3 9 % ) .  Finally ,  i n th e 

permissio n condition ,  th e correc t  patter n p  an d not- q wa s mos t 

frequentl y selecte d ( 7 8 % ) . 

I t  i s  possibl e t o compare ,  althoug h indirectly ,  thes e dat a wit h 

thos e reporte d b y Cosmide s (1989) .  S o m e o f  th e socia l  rule s use d i n 

her  experiment s ar e i n fac t  conditiona l  contractua l  promises .  Fo r 

example ,  i n tw o experiments ,  he r  subject s ha d t o chec k th e 

behaviou r  o f  th e promiso r  (a n Africa n hunter ,  calle d B o )  o f  th e 

followin g dea l  "/ /  yo u giv e m e you r  ostric h eggshell ,  the n I'l l  giv e 

yo u duike r  mea t  " .  Thi s conditio n i s simila r  t o Ligh t  e t  al .  ' s  'selfis h 

agen t  '  condition :  I n bot h cases ,  i n orde r  t o detec t  th e possibl e 

cheater s on e ha s t o chec k whethe r  th e deservin g promise e (pupi l 

wit h 1 0 point s o r  m a n w h o gav e B o eggshells )  ha d receive d th e 

earne d rewar d (swee t  o r  meat) ,  excluding ,  a t  th e sam e time ,  tha t 

th e person s w h o actuall y ra n th e dea l  (th e selfis h agen t  or  th e 

promiso r  himself .  B o )  ha d illegall y kep t  it .  I n othe r  words ,  i n bot h 

cases ,  th e relevan t  card s correspon d t o p  an d not-q .  N o w ,  despit e 

thi s similarit y i n th e structur e o f  th e tw o problems ,  th e elicite d 

performanc e turne d ou t  t o b e different .  Whil e Cosmides '  scenari o 

elicite d abou t  7 0 % o f  p  an d not- q selections ,  i n Ligh t  e t  al .  ' s 

selfis h agen t  condition ,  thi s patter n of  respons e wa s produce d onl y 

by 2 2 % o f  th e subjects . 
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I f  w e compar e th e way s i n whic h th e runner s o f  th e dea l  ar e 

presente d i n th e tw o scenarios ,  severa l  difference s see m t o appear . 

I n th e stor y use d b y Cosmides ,  th e subject s ha d t o chec k a 

promiso r  (Bo )  w h o was ,  a t  th e sam e time ,  1 )  o w n e r  o f  th e good s 

(duike r  meat )  tha t  h e shoul d hav e give n t o th e other s i n exchang e 

fo r  th e fulfillmen t  o f  th e contractua l  requirements ;  2 )  mot ivate d t o 

k e e p fo r  himsel f  th e m a x i m u m amoun t  o f  thes e good s (B o wa s 

actuall y presente d as  a n "unscrupulou s man...(who )  ha d ver y littl e 

duike r  mea t  an d a  larg e famil y t o feed") ;  3 )  personall y motivate d t o 

obtai n th e fulfillmen t  o f  th e contrac t  (B o w a s presente d a s 

s o m e o n e w h o w a s "alway s accidentall y breakin g hi s ostric h 

eggshell s an d woul d lik e t o 'stockpile '  some") . 

I n Ligh t  e t  al .  ' s  'selfis h agent '  condition ,  th e agen t  o f  th e promise , 

1)  wa s no t  th e o w n e r  o f  th e good s (sweets )  tha t  h e shoul d allocat e 

t o th e deservin g pupils ;  2 )  eve n i f  h e wa s allowe d t o kee p fo r 

himsel f  th e no n allocate d goods ,  i t  wa s no t  specifie d whethe r  h e 

w as reall y mot ivate d t o d o s o (i.e .  whethe r  h e wa s a  glutton) ;  3 )  h e 

was no t  personall y intereste d i n obtainin g th e fulfillmen t  o f  th e 

contractua l  requirement s (i.e .  th e successfu l  schoo l  performanc e of 

th e classmates) ;  4 )  hi s relationship s wit h th e promisee s wer e no t 

specifie d (i.e .  h e coul d b e a  goo d frien d o r  a n e n e m y o f  th e othe r 

pupils) . 

Thus ,  whil e i n th e Cosmides '  storie s i t  wa s clearl y specifie d tha t 

th e promiso r  wa s motivate d t o a  selfis h cheatin g behavior ,  i n Ligh t 

et  al .  ' s  conditio n th e agen t  of  th e promis e coul d plausibl y behav e 

bot h nepotisticall y an d selfishly .  Thi s possibilit y  t o attribut e 

differen t  goal s t o th e agen t  ca n explai n w h y Ligh t  e t  al .  ' s  childre n 

di d no t  limi t  themselve s t o th e selectio n o f  th e 'selfish '  card s p  an d 

not-q . 

Thi s compariso n show s th e importanc e o f  th e informatio n abou t 

th e natur e o f  th e cheatin g behaviou r  tha t  on e i s requeste d t o 

check .  Bot h childre n (selfis h agen t  condition )  an d adult s (cf .  Politze r 

an d Nguyen -Xuan ,  1988 )  see m t o hav e difficultie s i n performin g 

consistentl y thi s chec k w h e n thi s informatio n i s no t  sufficient . 

H o w e v e r ,  i t  shoul d b e note d tha t  i n condition s wher e sufficien t 

informatio n abou t  th e goal s o f  th e possibl e cheater s i s given , 

childre n ca n produc e consisten t  selectio n performance .  Thi s wa s th e 

cas e o f  th e permissio n an d direc t  promis e condition s i n Ligh t  e t  al . 

' s  study ,  wher e th e natur e o f  th e potentia l  cheatin g behaviou r  coul d 

onl y b e 'selfish '  (a s th e pupil s acte d alone) .  I n th e forme r  case , 

childre n consistentl y ( 7 8 % )  checke d th e tw o pupil s w h o coul d hav e 

violate d th e permissio n rul e (th e pupi l  wit h th e swee t  an d th e pupi l 

wit h 4  points ,  i.e .  p  an d not- q ) .  Childre n ( 5 0 % )  stil l  consistentl y 

selecte d thes e tw o case s i n th e latte r  condition ,  eve n i f  thei r  logica l 
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value s (i.e .  not- p an d q  )  wher e differen t  fro m thos e o f  th e card s 

selecte d i n th e permissio n condition .  Thi s specifi c  respons e patter n 

i s simila r  t o tha t  obtaine d b y Cosmide s (1989 )  i n version s o f  th e 

tas k i n whic h a  contractua l  promis e (socia l  contract )  wa s modifie d 

t o a  sor t  of  obligatio n (switche d socia l  contract) .  Fo r  examples ,  th e 

origina l  Bo' s promis e ("/ /  yo u giv e m e you r  ostric h eggshell ,  the n I'l l 

giv e yo u duike r  mea t  " )  wa s modifie d t o "/ /  /  giv e yo u duike r  meat , 

the n yo u mus t  giv e m e you r  ostric h eggshel l  " .  I n thi s case ,  peopl e 

had stil l  t o chec k Bo' s behaviour ,  an d the y stil l  selecte d th e card s 

correspondin g t o 'benefi t  fo r  Bo '  an d 'cos t  unpai d b y Bo' ,  whic h 

hav e forma l  value s { q an d not- p ,  respectively )  differen t  f ro m 

thos e o f  th e origina l  conditio n ( p an d not- q ) . 

I n conclusion ,  th e result s presente d b y Ligh t  e t  a l  (i n press ) 

show :  a )  that ,  regardles s o f  th e similarit y o f  rule s an d scenario , 

reasonin g performanc e ca n dramaticall y chang e a s a  functio n o f  th e 

acto r  w h o coul d hav e infringe d a  conditiona l  promis e (an d his/he r 

goals) ;  b )  despit e th e possibilit y  o f  recognizin g a  situatio n a s on e o f 

socia l  exchang e (sens u Cosmides) ,  subject s d o no t  consistentl y loo k 

fo r  potentia l  cheatin g behaviour ,  w h e n complet e informatio n abou t 

i t  i s  no t  provided .  Therefore ,  whil e previou s researc h ha s 

demonstrate d tha t  succesfu l  reasonin g performanc e ca n b e 

obtaine d eve n i n condition s whic h canno t  b e represente d i n th e 

cost/benefi t  term s o f  a  socia l  contract .  Ligh t  e t  a l  ' s  stud y 

demonstrate s tha t  condition s whic h ca n b e represente d i n thes e 

term s d o no t  necessaril y  elici t  th e patter n o f  response s predicte d 

by th e socia l  contrac t  theory . 
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