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T h e Effec t  o f  Selectio n Instruction s o n Reasonin g 
abou t  Themati c Conten t  Rule s i n Wason' s Ca r d Selectio n Tas k 

Lorane l  M .  Graha m an d Woo-kyoun g Ah n 
Departmen t  o f  Psycholog y 

Universit y o f  Louisvill e 
Louisville ,  K Y 4029 2 

I m g r a h 0 1 @ u l k y v i n . l o u l 8 v i l l e . e d u 
w k a h n 0 0 1 @ h o m e r . l o u i e v i l l e . e d u 

Abstrac t 

This  study examined the eOects of selection instruction and 
thentati c conten t  o n subjects '  reasonin g performanc e o n th e 
Wason car d selectio n task .  Facilitatio n ha s frequentl y bee n 
demonstrate d whe n subject s ar c  instructe d t o chec k fo r 
violation s o f  a  conditiona l  rul e tha t  involve s themati c content . 
We note d tha t  th e themati c rule s previousl y use d ar e als o 
pragmati c rule s tha t  expres s regulations .  W e compare d 
reasoning  abou t  tw o kind s o f  themati c rules :  pragmati c an d non -
pragmatic .  Subject s wer e instructe d eithe r  t o determin e i f  th e 
rul e ha s bee n violate d o r  t o determin e i f  th e rul e i s tru e o r  false . 
The result s indicat e a n interactio n betwee n instructio n typ e an d 
themati c rul e type .  Contrar y t o previou s finding s o f  facilitatio n 
on themati c material s wit h violatio n instructions ,  w e foun d 
facilitatio n fo r  true/fals e instruction s relativ e t o violatio n 
instruction s o n non-pragmati c conten t  rules .  Thes e result s stan d 
i n contras t  t o previou s description s o f  true/fals e instruction s a s 
more diCficu U an d cognitivel y demandin g tha n violatio n 
instructions .  W e explai n ou r  findings  i n term s o f  difference s i n 
th e inheren t  statu s o f  th e tw o type s o f  themati c rules . 

I n t r o d u c t i o n 

This paper is concerned with subjects' performance <mi Wasrai's 
four-car d selectio n tas k (Wason ,  1966) .  I n it s origina l  fonn ,  th e 
selectic m tas k involve d presentatio n o f  a  pac k o f  card s t o 
subjects ,  eac h car d havin g a  lette r  o n on e sid e an d a  numbe r  o n 
th e othe r  side .  Subject s wer e presente d fou r  cards ,  showin g E , 
K,  4 ,  an d 7 .  o r  th e P ,  Not-P ,  Q ,  an d Not- Q conditions , 
respectively .  Th e subjects '  tas k wa s t o selec t  whic h card s the y 
woul d nee d t o tur n ove r  i n orde r  t o decid e i f  th e followin g rul e 
was tru e o r  false ;  "I f  a  car d ha s a  vowe l  o n on e side ,  the n i t  ha s 
an eve n numbe r  o n th e othe r  side. " 

Normatively ,  subject s shoul d selec t  th e P  an d Not- Q card s 
becaus e thes e ar e th e onl y card s tha t  ca n falsif y th e rule .  Tha t  is , 
i f  Not- Q lie s o n th e otho "  sid e o f  th e P  card ,  o r  P  he s c m th e othe r 
sid e o f  th e Not- Q card ,  the n on e ca n b e certai n tha t  th e rul e i s 
false .  However ,  th e majorit y  o f  subject s selec t  eithe r  P  alcMi e o r 
P a n d Q. 

Sinc e it s inception ,  th e tas k ha s bee n investigate d wit h 
numerou s pixwedura l  variations .  Researcher s hav e examine d th e 
efifect s o f  themati c versu s abstrac t  content ,  rul e expUcation , 
selectio n instructions ,  an d selectio n justificatio n (Johnson-Laird , 
Legrenzi ,  &  Legrenzi ,  1972 ;  Grigg s &  Cox ,  1982 ;  Hoc h & 
Tschirgi,1983 ;  Yadianin ,  1986) .  Th e curren t  stud y concern s th e 
effect s o f  selectio n instruction s an d themati c content . 

Wason an d Shapir o (1971 )  reporte d bette r  performanc e o n a 

conditiona l  r\il e involvin g famiha r  content .  Thei r  subject s 
showe d facilitatio n whe n reasonin g abou t  th e rule ,  "Ever y tim e 
I  g o t o Manchester ,  I  trave l  b y train. "  W h e n reasonin g abou t  th e 
themati c transpor t  r\ile ,  sixty-tw o percen t  o f  subject s chos e th e 
correc t  P  an d Not- Q combination .  Othe r  themati c conten t  rule s 
fo r  whic h facilitatio n wa s subsequentl y demonstrate d includ e th e 
posta l  rul e (Johnson-Laird .  Legrenzi ,  &  Legrenzi ,  1972) ,  th e 
drinkin g ag e rul e (Grigg s &  Cox ,  1982) ,  an d th e Sear s proble m 
(D'Andrade ,  describe d b y Griggs ,  1983) . 

A numbe r  o f  e)q)lanation s fo r  superio r  performanc e o n 
themati c conten t  rule s hav e bee n advance d (e.g. ,  Chen g & 
Holyoak ,  1985 ;  Cosmides ,  1989 ;  Gigerenze r  &  Hug ,  1992 ; 
Grigg s &  Cox ,  1982) .  Fo r  example .  Chen g an d Holyoa k (1985 ) 
«q>laine d perfonnano e o n th e drinkin g age ,  postal ,  an d a  numbe r 
of  origina l  rule s i n term s o f  pragmati c reasonin g schem a theory . 
Pragmati c reasonin g schema s concer n regulation s tha t  involv e 
permissio n o r  obligation .  Thes e schema s ma y b e triggere d b y 
conditi(Hia l  rule s tha t  expres s a  preconditio n an d a n acticx i 
(Chen g &  Holyoak ,  1985) .  Fo r  example ,  a  permissio n schem a 
may b e triggere d b y a  ccmditiona l  rul e specifyin g tha t  a n actic m 
may b e take n afla -  a n initia l  conditio n ha s bee n met ,  a s i s 
e}q>resse d i n th e rule ,  "I f  a  perso n i s drinkin g beer ,  the n th e 
perso n mus t  b e ove r  1 9 year s o f  age. "  Chen g an d Holyoa k 
(1985 )  propose d tha t  facihtatio n woul d b e foun d a s lon g a s th e 
rul e triggere d a  permissio n o r  obligatio n schem a tha t 
subsequentl y map s ont o th e rule . 

Most  account s o f  facihtatio n wit h themati c material s 
underscor e th e inqx>ttanc e o f  experienc e tha t  i s relate d t o th e 
rule' s content .  O f  presen t  interest ,  however ,  i s  th e contentio n 
tha t  th e facilitatio n observe d f a themati c conten t  rule s ma y b e 
drive n i n par t  b y th e instruction s accompanyin g thos e rules . 
Wason (1966 )  initiall y  presente d th e tas k t o subject s wit h 
instruction s t o selec t  thos e card s neede d t o determin e whethe r 
th e rul e i s tru e o r  false .  Altbougj i  Waso n ( 1 % 8 )  examine d th e 
effect s o f  variou s selectio n instixiction s (e.g. ,  t o prov e th e rul e 
true) ,  selectio n instruction s becam e a  facto r  o f  interes t  whe n 
propose d a s a n explanatio n fo r  th e themati c conten t  effec t 
(Yachani n &  Tweney ,  1982 ;  Yachanin ,  1986) .  Yachani n 
(Yachanin ,  1986 ;  Yachani n &  Tweney ,  1982 )  observe d tha t 
facihtatio n wit h themati c conten t  rule s occur s whe n subject s ar e 
instructe d t o determin e i f  th e rul e i s bein g violated ,  a s oppose d 
t o instruction s t o determin e i f  th e rul e i s tru e o r  false .  Severa l 
researcher s hav e suggeste d tha t  true/fals e instruction s ar e 
ambiguous ,  subjec t  t o misinterpretation ,  an d mor e difficul t  tha n 
violatio n instruction s (Yachani n &  Tweney ,  1982 ;  Valentine , 
1985) .  Yachani n (1986 )  argue s tha t  th e tas k o f  checkin g fo r 
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violation s o f  a  rul e i s easie r  tha n tha t  o f  determinin g a  rule' s 
trut h o r  falsity .  Th e forme r  involve s onl y th e evaluatio n o f  a  rul e 
give n a s true ,  whil e th e latte r  require s consideratio n o f  th e rul e 
as tru e an d o f  th e rul e a s false .  Pu t  anothe r  way .  violatio n 
checkin g involve s th e testin g o f  a  singl e hypothesis ,  bu t  a 
true/fals e assessmen t  involve s th e testin g o f  a  dua l  hypothesis . 
Becaus e o f  th e increase d cognitiv e loa d fo r  true/fals e 
assessments ,  subject s m a y adop t  "short-circuitin g strategies " 
(Yachanin ,  1986 ,  p .  21 )  resultin g i n poore r  performanc e fo r 
true/fals e instruction s tha n fo r  violatio n checking . 

Sevan ]  researdier s hav e investigate d performanc e difference s 
on absu-ac t  an d themati c version s o f  th e selectio n task ,  usin g 
true/fals e o r  violatio n checkin g instruction s (Chrostowsk i  & 
Griggs ,  1985 ,  Valentine ,  1985 ;  Yachanin ,  1986 ;  Kroger ,  Cheng , 
& Holyoak ,  1993) .  Althoug h i t  i s  clea r  tha t  violatio n checkin g 
instruction s d o no t  b y themselve s produc e facilitation ,  violatio n 
instruction s d o produc e bette r  performanc e tha n d o true/fals e 
instruction s fo r  themati c rules .  Violatio n checkin g instruction s 
hav e generall y no t  bee n foun d t o facilitat e performanc e o n 
abstrac t  version s o f  th e task ,  bu t  d o o n themati c conten t  version s 
(Griggs ,  1984 ;  Christowsk i  &  Griggs ,  1985 ;  Yachanin ,  1986 ; 
Valentine ,  1985) . 

Whil e researc h ha s demonstrate d a  superiorit y fo r  violatio n 
instruction s ove r  true/fals e instruction s fo r  themati c content ,  w e 
observe d tha t  th e themati c conten t  rule s fo r  whic h reliabl e 
facilitatio n ha s bee n demonstrate d ar e primaril y regulation s 
(Johnson-Laird ,  Legrenzi ,  &  Legrenzi ,  1972 ;  Grigg s &  Cox , 
1982 ;  D'Andrade ,  describe d b y Griggs ,  1983) .  Thes e 
regulations  ar e conventiona l  rule s whic h hav e bee n establishe d 
t o hol d a  certai n statu s i n th e world .  Tha t  is ,  conventiona l  rule s 
ar e intende d t o b e interprete d a s givens .  Thes e rule s m a y b e 
followe d o r  m a y b e violated ,  bu t  thei r  trut h o r  falsit y i s no t 
reasonabl y contemplated .  B y w a y o f  example ,  conside r  tha t  yo u 
hav e establishe d a  rul e stating ,  "I f  a  perso n enter s m y office ,  tha t 
perso n mus t  no t  smoke. "  I t  i s  clea r  tha t  yo u hav e establishe d thi s 
rul e t o b e take n a s a  regulatio n b y person s wishin g t o ente r  you r 
oflSce .  Th e trut h o r  falsit y o f  th e rul e i s no t  i n question .  However , 
th e rul e ma y b e violated ,  an d checkin g fo r  violation s o f  th e rul e 
i s rationa l  an d relevant . 

Cheng an d Holyoa k (1985,1995 )  asser t  tha t  facilitatio n o n th e 
selectio n tas k wil l  b e observe d w h e n a  violatio n checkin g 
scenari o an d th e rule' s conten t  identifie s th e rul e a s a  regulation , 
and a  pragmati c reasonin g schem a i s applied .  Fo r  example ,  th e 
rule ,  "I f  a  perso n i s drinkin g beer ,  the n Uia t  perso n mus t  b e ove r 
19 year s o f  age, "  i s  clearl y a  conventiona l  regulation ,  fo r  whic h 
a permissio n schem a an d violatio n checkin g i s warranted .  W e 
argu e tha t  thes e conventiona l  rules ,  whic h ar e characterize d b y 
thei r  pragmati c content ,  ca n reasonabl y b e checke d fo r 
violations ,  bu t  no t  trut h o r  falsity .  W e sugges t  tha t  th e facilitatio n 
previousl y demcxistrate d fo r  thonati c conten t  rule s wit h violatio n 
insUuction s i s tie d t o th e pragmati c conten t  o f  th e conventiona l 
rule s whic h hav e bee n used . 

Althoug h pragmati c conten t  rule s hav e bee n employe d a s 
themati c conten t  rules ,  the y compris e onl y a  subse t  o f  possibl e 
themati c rules .  A n everyda y exampl e o f  a  non-pragmatic , 
themati c rul e coul d b e state d a s such :  "I f  i t  i s  a  sto p sign ,  the n i t 
must  b e red."  Althoug h thi s rul e i s o f  themati c content ,  i t  shoul d 
not  invok e a  pragmati c reasonin g schema ,  a s ther e ar e n o 
precondition s whic h woul d regulat e voluntar y h u m a n actio n i n 
thi s rul e (Chen g &  Holyoak ,  1985) .  Non-pragmati c rule s m a y b e 

state d betwee n categorica l  relationship s (e.g. ,  i f  i t  i s  a  dog ,  i t 
must  b e a n animal) ,  c<»Keptua l  feature s (e.g. ,  i f  i t  i s  a  sto p sign , 
i t  mus t  b e red) ,  an d causa l  relation s (e.g. ,  i f  i t  i s  raining ,  i t  mus t 
be we t  outside) .  I n contras t  t o pragmati c rules ,  violatio n 
checkin g i s no t  pertinen t  t o non-pragmati c rules .  Fo r  example , 
give n ou r  knowledg e o f  categorica l  relations ,  i t  i s  difficul t  t o 
imagin e wha t  woul d compris e a  violatio n o f  th e rule ,  "I f  i t  i s  a 
dog ,  i t  mus t  b e a n animal. "  Non-pragmati c rules ,  however ,  m a y 
b e mor e reasonabl y considere d a s eithe r  tru e o r  false .  Fo r 
example ,  conside r  th e rule ,  "I f  i t  i s  a  bird ,  i t  mus t  fly. "  I t  i s  th e 
cas e tha t  w e ca n determin e whethe r  thi s non-pragmati c riil e i s 
tru e o r  false ,  i n othe r  words ,  whethe r  i t  represent s a n actua l 
conditio n o f  th e world .  Tha t  is ,  "I f  i t  i s  a  bird ,  i t  mus t  fly " 
Tepresait s a  possibl e stat e o f  th e worl d tha t  m a y b e evaluate d fo r 
trut h o r  falsity ,  bu t  whic h m a y no t  reasonabl y b e checke d fo r 
violations .  I n contrast ,  pragmati c rules ,  suc h a s "I f  a  perso n 
enter s m y ofBce ,  tha t  perso n mus t  no t  smoke, "  represent s a  give n 
stat e o f  th e worl d wiiic h m a y b e evaluate d fo r  violations ,  bu t  no t 
trut h o r  falsity . 

T h e presen t  stud y compare d th e effect s o f  true/fals e an d 
violatio n selectio n insUuction s o n subjects '  performanc e w h e n 
reasoning  abou t  rule s o f  differin g themati c content .  T w o type s o f 
themati c rule s wer e used :  pragmati c conten t  rule s an d non -
pragmati c rules .  Subject s reasone d abou t  thes e rule s unde r 
instruction s t o eithe r  determin e whethe r  th e rule s ha d bee n 
violate d o r  determin e whethe r  th e rule s wer e tru e o r  false .  W e 
argu e tha t  th e facilitatio n observe d fo r  violatio n instruction s i s 
tie d t o th e pragmati c natur e o f  previousl y use d themati c rules . 
Give n ou r  argument s abou t  th e relativ e applicabilit y  o f  violatio n 
and true/fals e instructicxi s t o pragmati c an d non-pragmati c rules , 
we predicte d tha t  violatio n instruction s woul d produc e superio r 
performanc e o n pragmati c rules ,  wherea s true/fals e instruction s 
woul d produc e superio r  performanc e o n non-pragmatic , 
themati c rules .  Thi s predictio n stand s i n contras t  t o previou s 
view s o f  true/fals e instructions .  I f  true/fals e instruction s produc e 
m o r e cognitiv e loa d o r  ar e mor e ambiguou s tha n violatio n 
instruction s (Yachanin ,  1986 ;  Yachani n &  Tweney ,  1982) , 
violatio n instruction s woul d b e expecte d t o facilitat e reasonin g 
o n al l  themati c rules ,  regardles s o f  thei r  pragmati c o r  non -
pragmati c content . 

Method 

Subjects 

Subject s wer e 3 6 undergraduat e student s a t  th e Universit y o f 
Louisville ,  w h o receive d credi t  fo r  thei r  participatio n towar d 
fulfillmen t  o f  a n introductor y psycholog y cours e requirement . 
NcHi e o f  th e subject s ha d previousl y encountere d th e W a s o n car d 
selectio n task . 

Design and Materials 

Subject s wer e teste d i n on e o f  tw o instructio n conditions : 
violatio n o r  true/false .  Eac h subjec t  w a s aske d t o reaso n abou t 
thre e pragmati c an d thre e non-pragmati c themati c conten t  rules . 
Thes e factor s constitut e a  2  X  2  mixe d design ,  wit h insUnctio n 
typ e a s a  betwee n subject s facto r  an d rul e conten t  a s a  withi n 
subject s factor .  Subject s randoml y receive d eithe r  al l  thre e 
pragmati c rule s firs t  o r  al l  thre e non-pragmati c rule s first . 
Orderin g o f  th e rule s withi n eac h rul e conten t  typ e w a s als o 
randomized . 
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Selectio n 

True/Fals e Instruction s 

Pragmatic rules Non-pragmatic rules 

Violatio n Instruction s 

Pragmatic rules Non-pragmatic rules 

p ,  not- q 

p. q 
p 
q 
not- p 
not- q 
not-p ,  q 
not-p ,  not- q 
p,  not- p 
q,  not- q 
p,  not-p ,  q 
p.  q ,  not- q 
p,  not-p ,  not- q 
not-p ,  q ,  not- q 
p,  q ,  not- q 
al l 
non e 

17 
11 
2 2 
5 
5 
0 
0 
5 
0 
0 
11 
11 
5 
0 
0 
5 
0 

2 8 
2 2 
11 
5 
0 
5 
0 
0 
0 
0 
5 
11 
0 
11 
0 
0 
0 

3 9 
I I 
11 
0 
0 
0 
5 
0 
0 
5 
0 
0 
0 
0 
11 
5 
11 

0 
2 9 
17 
5 
0 
0 
5 
0 
5 
5 
5 
2 2 
0 
0 
0 
0 
5 

Tabl e 1 .  Percentag e o f  subject s selectin g eac h combination . 

Thre e pragmati c rule s wer e used .  A  drinkin g ag e rul e 
serve d a s on e o f  thes e rules ,  "I f  a  perso n drink s beer ,  tha t 
perso n mus t  b e ove r  2 1 year s old. "  T w o othe r  rule s wer e 
develope d fo r  th e task .  Thes e tw o rule s rea d a s follows :  "I f 
yo u ear n incom e i n Kentucky ,  yo u mus t  pa y federa l  incom e 
tax "  an d "I f  a  perso n register s fo r  psycholog y 322 ,  tha t  perso n 
must  hav e take n it s prerequisite ,  psycholog y 201. " 

Thre e non-pragmatic ,  themati c rule s wer e developed , 
representin g thre e possibl e relations :  a  categorica l  relation ,  "I f 
i t  i s  a  banana ,  the n i t  mus t  b e a  fruit";  a  conceptua l  relation , 
"I f  i t  i s  a  bird ,  the n i t  mus t  hav e wings" ;  an d a  causa l  relation , 
"I f  a  perso n take s cyanide ,  tha t  perso n mus t  die. " 

Procedure 

Subject s wer e teste d i n smal l  group s o f  u p t o six ,  an d wer e 
randoml y assigne d t o instructio n conditions .  Th e rule s wer e 
presente d t o subject s i n a  bookle t  wit h a n initia l  pag e o f 
instructions ,  whic h subject s rea d themselves .  Th e violatio n 
instruction s rea d a s follows : 

Suppose you are from a different country and you hear 
abou t  som e rule s tha t  peopl e follo w i n th e Unite d 
States .  Fo r  example ,  yo u hea r  tha t  i n thi s country ,  "I f 
yo u wan t  t o mai l  a  letter ,  yo u mus t  pu t  a  stam p o n th e 
envelope. "  You r  tas k i n thi s experimen t  i s  t o determin e 
i f  variou s rule s hav e bee n violated . 

The instructions for the true/false condition were the same, 
excep t  th e las t  lin e read ,  "You r  tas k i n thi s experimen t  i s  t o 
determm e i f  variou s rule s ar e tru e o r  false. " 

Eac h pag e o f  th e bookle t  containe d on e rule .  Followin g 
presentatio n o f  th e rule ,  subject s sa w fou r  "cases " 
representin g th e P ,  Not-P ,  Q ,  an d Not- Q conditions .  Fo r  eac h 

case ,  subject s wer e aske d t o decid e whethe r  the y woul d nee d 
t o selec t  thi s cas e i n orde r  t o tes t  whethe r  th e rul e wa s tru e o r 
fals e (o r  ha d bee n violated) .  Subject s wer e instructe d t o circl e 
"yes "  i f  the y woul d definitel y nee d t o selec t  tha t  informatio n i n 
orde r  t o decid e i f  th e rul e i s tru e o r  false ,  o r  t o circl e "no "  i f 
the y di d no t  nee d tha t  information .  Subject s i n th e violatio n 
coiiditio n receive d th e sam e materials ,  excep t  tha t  reference s 
t o true/fals e wer e replace d wit h reference s t o violations . 

Results and Discussion 

The percentage of subjects selecting the P and Not-Q 
ctxnbinatio n i s show n i n Tabl e 1 .  Fo r  eac h rule ,  selectio n o f 
th e normativ e P  an d Not- Q combinatio n wa s score d a s 1  an d 
selectio n o f  al l  othe r  response s wa s score d a s 0 .  A n analysi s 
of  varianc e o n thes e score s reveale d n o significan t  mai n 
effect s fo r  eithe r  rul e conten t  typ e o r  instructio n type ,  bu t  a 
significan t  interactio n betwee n thes e tw o factors , 
F(l,34)=5.17 ,  E<.03 .  Thi s interactio n indicate s tha t  violatio n 
instruction s facilitate d performanc e fo r  pragmati c conten t 
rules ,  whil e true/fals e instruction s produce d bette r 
performanc e fo r  non-pragmati c conten t  rules . 

Tabl e 1  als o show s th e percentag e o f  subject s selectin g 
pattern s o f  informatio n othe r  tha n th e normativ e p  an d not- q 
combination .  Analyse s o f  varianc e wer e als o performe d o n 
th e score s obtaine d fa -  thes e non-normativ e responses .  Thes e 
analyse s faile d t o revea l  an y significan t  mai n effect s o r 
interaction s o f  rul e conten t  o r  instructio n type . 

The result s fcx "  th e P  an d Not- Q response s ar e striking ,  a s i t 
appear s t o b e th e fu^ t  tim e tha t  true/fals e instruction s hav e 
produce d performanc e superio r  t o violatio n instruction s o n 
themati c materials .  True/fals e instruction s hav e typicall y bee n 
characterize d a s bein g mor e difficul t  an d cognitivel y 
demandin g (Yachanin ,  1986) .  I f  so ,  violatio n instruction s 
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shoul d produc e bette r  performanc e relativ e t o true/fals e 
instniction s fo r  al l  themati c materials .  However ,  w e foun d tha t 
true/fals e instruction s produc e facihutio n relativ e t o violatio n 
instniction s fo r  som e kind s o f  themati c materials ,  specifically . 
non-pragmati c rules .  Thus ,  ou r  finding s d o no t  suppor t  th e 
intcipretatio n o f  true/fals e uistruction s a s inherentl y mor e 
difficul t  o r  resultin g i n th e adq)ti{ m o f  nonlogica l  reasonin g 
strategie s (Yachanin ,  1986) .  I f  thi s wer e th e case ,  the n 
violatic m instruction s shoul d b e expecte d t o facilitat e 
reasonin g o n al l  kind s o f  themati c rules . 

We believ e ou r  resul t  i s du e t o th e intrinsi c differenc e i n 
statu s o f  pragmati c an d non-pragmati c themati c rules . 
Pragmati c rule s tha t  onbod y convoitiona l  regulation s ar e 
take n a s given s i n th e world .  A s such ,  the y ar e appropriatel y 
checke d fo r  violations ,  bu t  ar e les s suite d t o test s o f  trut h o r 
falsity .  Conversely ,  non-pragmati c rule s ma y b e state d tha t  ar e 
eithe r  tru e o r  fals e an d ma y b e evaluate d a s such .  However , 
thes e non-pragmati c rule s ar e no t  subjec t  t o violatio n 
checking .  Th e result s o f  th e presen t  stud y si^pw t  ou r 
contention ,  demonstratin g difference s i n themati c content ,  fo r 
whic h violatio n checkin g o r  true/fals e instruction s ma y b e 
more o r  les s tqjpUcable .  Mos t  interestingly ,  th e stud y reveale d 
condition s unde r  whic h reasonin g i n th e selectio n tas k 
paradig m ma y b e supporte d b y true^als e instructions . 
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