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Abstrac t 

How do people deal with ambiguity and indeterminacy of 
incomin g information ? Th e result s o f  th e tw o reporte d 
experiment s indicat e tha t  bot h youn g childre n an d adult s ten d 
t o reduc e ambiguity ,  systematicall y 'converting '  non -
informativ e proposition s int o mor e informativ e ones . 
Althoug h youn g childre n an d olde r  participant s us e differen t 
strategies ,  hig h rate s o f  conversion s wer e foun d i n bot h 
groups .  Thes e conversion s see m t o represen t  a n adaptiv e 
cognitiv e constrain t  — a  tendenc y t o reduc e ambiguit y an d t o 
increas e th e informativenes s o f  incomin g information . 

Introduction 

I t  i s  wel l  k n o w n tha t  peopl e commi t  multipl e error s whe n 
reasonin g an d makin g judgment s (Evan s &  Over ,  1996 ;  fo r 
review) .  Fo r  example ,  w h e n processin g deductiv e 
arguments ,  the y ten d t o deviat e from  th e argument' s logic , 
confusin g familia r  o r  believabl e conclusion s wit h logicall y 
necessar y ones ;  the y als o commi t  variou s logica l  fallacie s i n 
reasonin g wit h conditional s (Evans ,  Newstead ,  &  Byrne , 
1993) .  Traditionall y thes e error s hav e bee n explaine d a s 
resultin g from  a  variet y o f  rando m factor s (e.g. ,  fluctuation s 
of  attention )  an d from  reasoners '  tendenc y t o misconstru e 
some premise s i n accordanc e wit h conversationa l  use s o f 
connective s (e.g. ,  reasoner s m a y mistak e a  premis e "  I f  P 
the n e "  fo r  "  I f  an d onl y i f  P  the n Q " )  (Brain e &  O'Brien , 
1991 ;  Rip s 1994) .  However ,  thes e deviation s exhibi t 
amazin g regularit y an d systematicit y fo r  purel y rando m 
fluctuations.  I n thi s pape r  w e argu e tha t  som e o f  thes e error s 
may ste m from  a n adaptiv e strateg y peopl e us e whe n 
dealin g wit h uncertaint y an d ambiguity .  Thi s strateg y m a y 
resul t  i n certai n distortion s o f  incomin g information ,  bu t  i t 
allow s reduction s i n th e uncertaint y an d ambiguit y o f  th e 
environment . 

Thi s tendenc y t o reduc e ambiguit y seem s t o b e a  genera l 
propert y o f  cognitiv e system s whos e functio n i s t o proces s 
informatio n from  th e environment ,  an d t o adequatel y 
navigat e th e organis m usin g availabl e environmenta l  cues . 
Ther e i s  ampl e evidenc e tha t  bot h huma n an d anima l 
specie s ten d t o avoi d nondiagnosti c cues ,  thos e tha t  d o no t 

allo w th e organis m t o discriminat e a m o n g differen t  object s 
or  classes ,  an d highl y variabl e cues ,  thos e tha t  m a y o r  m a y 
not  b e presen t  i n th e sam e objec t  o r  clas s (se e Estes ,  1988 ; 
1994 ,  fo r  reviews) .  Fo r  example ,  th e re d colo r  o f  th e tomat o 
doe s no t  allo w on e t o distinguis h th e tomat o from  othe r  re d 
vegetable s (nondiagnosticity) ,  wherea s th e changin g colo r 
of  th e chameleo n doe s no t  hel p i n identifyin g thi s anima l 
(hig h variability) .  Thi s tendenc y i s  especiall y apparen t  i n 
human cognitio n tha t  relie s heavil y o n linguisti c 
representations .  A  numbe r  o f  author s (Gibson ,  1940 , 
Shepard ,  Hovland ,  &  Jenkings ,  1961 )  hav e demonstrate d 
tha t  tha t  th e difficult y o f  learnin g a  classificatio n increase s 
i f  th e stimul i  tha t  ar e assigne d t o differen t  classe s ar e les s 
discriminabl e (nondiagnosticity) ,  o r  i f  stimul i  tha t  ar e 
assigne d t o th e sam e clas s ar e mor e discriminabl e (highl y 
variable) .  Simila r  difficuhie s hav e bee n demonstrate d i n 
concep t  attainmen t  (Bruner ,  G o o d n o w ,  &  Austin ,  1956 ; 
Estes ,  1994) ,  reasonin g an d proble m solvin g (Fa y &  Klah r 
1996 ;  Evan s &  Over ,  1996) ,  an d earl y wor d learnin g 
(Markman ,  1990) .  W e hypothesiz e tha t  thes e difficultie s 
m ay represen t  a n adaptiv e cognitiv e constraint .  Thi s 
constrain t  prohibit s th e organis m from  acquirin g 
ambiguous ,  indeterminat e information ,  whic h canno t  b e 
readil y use d t o adap t  t o th e environment ,  thu s directin g 
learnin g towar d acquisitio n o f  mor e usefii l  an d les s 
ambiguou s information .  I n othe r  words ,  th e organism' s 
spontaneou s learnin g migh t  b e limite d t o thos e cue s tha t 
bette r  infor m th e organis m abou t  th e environment .  A t  th e 
same time ,  h u m a n discours e i s replet e wit h ambiguitie s an d 
indeterminacie s — peopl e us e variou s propositiona l  form s 
tha t  d o no t  unambiguousl y infor m abou t  state s o f  th e world . 
For  example ,  th e propositio n "  Eithe r  theor y A  o r  theor y B 
i s true "  i s  ambiguou s wit h respec t  t o theor y selection . 
Ambiguou s proposition s (e.g. ,  "  i t  i s  eithe r  blu e o r  green" ) 
ar e les s informativ e wit h respec t  t o th e environmen t  tha n 
mor e determinat e one s (e.g. ,  "  i t  i s  green") . 

Th e forma l  treatmen t  o f  informativenes s wa s propose d i n 
semantics .  Bar-Hille l  an d C a m a p (1964 )  define d 
informativenes s o f  a  propositio n t o b e a  functio n o f  th e 
number  o f  state s o f  th e worl d tha t  th e propositio n rule s out . 
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Tabl e 1 :  Informativenes s o f  proposition s varyin g i n thei r  logica l  form . 

Propositio n 

Affirmatio n 
Negatio n 

Conjunctio n 

Disjunctio n 
(inclusive ) 

Disjunctio n 
(exclusive ) 
Conditiona l 

Bi-Conditiona l 

Tautolog y 

Contradictio n 

For m 

A 
Not- A 

A A N DB 

A O R B 

A O R B  (bu t 
not  both ) 
I F A  THE N 
B 
IF F A 
T H E NB 
A O R not- A 

A A N D not -
A 

Exampl e 
/  dran k te a thi s mornin g 
I  di d no t  drin k te a thi s 
mornin g 
I  dran k te a A N D coffe e 
thi s mornin g 
I  dran k te a O R coffe e thi s 
mornin g 
I  dran k E I T H E R te a O R 
coffe e thi s mornin g 
I F I  dran k te a T H E N I 
dran k coffe e 
I  dran k coffe e I F A N D 
O N LY I F I  dran k te a 
I  dran k te a thi s mornin g 
OR I  di d no t  drin k te a 
thi s mornin g 
I  dran k te a thi s mornin g 
A ND I  di d no t  drin k te a 
thi s mornin g 

Proportio n o f 
state s 
worl d 
out 

of  th e 
rule d 

by th e 

propositio n 

.5 

.5 

.7 5 

.2 5 

.5 

.2 5 

.5 

0 

1 

N o f  state s 
of  th e worl d 
wher e th e 
propositio n 
i s tru e (ITj ) 

1 
1 

I 

3 

2 

3 

2 

4 

0 

Logica l 
Probabili t 

y(i:î /2" ) 

.5 

.5 

.2 5 

.7 5 

.5 

.7 5 

.5 

1 

0 

Informativenes s 

(-loe^PfO ) 
1 
1 

2 

0.4 2 

1 

0.4 2 

1 

0 

Undefine d 

Mor e precisely ,  th e informativenes s o f  a  statemen t  i s 
inversel y relate d t o th e logica l  probabilit y  o f  th e statemen t 
(see ,  Bar-Hille l  &  C a m a p ,  1964 ;  Johnson-Lair d 1993) ,  fo r 
discussions) .  Accordin g t o Bar-Hille l  (1964) ,  th e relation s 
ar e specifie d b y th e followin g equation . 

inftO = - log2 P(/) Equation 1 

The logical probability of a statement is the number of 
state s o f  th e worl d wher e th e propositio n i s tru e divide d b y 
th e tota l  numbe r  o f  al l  possibl e state s o f  th e worl d covere d 
by th e proposition .  Thus ,  logica l  probabilit y  coul d b e 
calculate d usin g equatio n 2 . 

P( 0 =  IT,/2 " Equatio n 2 

Ty i s a  stat e o f  th e worl d wher e th e propositio n i s tru e 
an d n  i s th e numbe r  o f  atomi c statement s i n th e proposition . 
Th e informativenes s o f  th e mos t  c o m m o n form s o f 
proposition s i s provide d i n Tabl e 1 .  Accordin g t o th e table , 
a conjunctio n o f  tw o statement s i s mor e informativ e tha n a n 
atomi c assertion ,  a  biconditional ,  an d a n exclusiv e 
disjunction ,  an d thes e ar e mor e informativ e tha n a 
disjunctio n an d a  conditional .  A t  th e sam e time ,  a  tautolog y 
i s a  totall y non-informativ e statement ,  an d informativenes s 
of  a  contradictio n i s no t  defmed . 

I t  seem s plausibl e tha t  i f  th e tendenc y t o reduc e 
ambiguit y stem s from  a  cognitiv e constraint ,  the n peopl e 
woul d tr y t o reduc e ambiguit y o f  non-informativ e 
proposition s b y increasin g thei r  informativeness ,  an d thi s 
tendenc y wil l  b e presen t  earl y i n thei r  lives .  I n particular . 

the y m a y chang e th e propositiona l  for m o f  les s informativ e 
proposition s t o increas e informativeness .  Thi s tendenc y 
coul d b e defme d a s conversio n o f  les s informativ e 
proposition s int o mor e informativ e ones .  Therefore ,  w e 
predicte d tha t  contradiction s an d tautologie s woul d b e 
converte d mor e frequently  tha n disjunctions ,  which ,  i n tur n 
woul d b e converte d mor e frequently  tha n conjunctions .  T o 
tes t  thi s hypothesi s w e designe d task s wher e youn g childre n 
and adult s ha d t o determin e th e trut h statu s o f  mor e an d les s 
informativ e prediction s (Experimen t  1) ,  an d wher e 
adolescent s an d adult s ha d t o memoriz e an d recal l  mor e an d 
les s informativ e proposition s (Experimen t  2) .  Th e goa l  o f 
th e tw o reporte d experiment s wa s t o tes t  th e hypothesi s an d 
t o provid e descriptiv e account s o f  huma n conversio n 
strategies . 

E x p e r i m e n t  1 

M e t h o d 

Participant s T w o group s o f  participant s wer e include d i n 
th e design .  Th e firs t  grou p consiste d o f  3 4 four -  an d five -
yea r  ol d childre n currentl y enrolle d i n tw o chil d car e center s 
i n a  larg e Midwester n city .  Thes e participant s wer e selecte d 
on th e basi s o f  returnin g a  parenta l  consen t  form .  Th e 
secon d grou p o f  participant s include d 3 1 undergraduat e 
student s currentl y enrolle d i n a  larg e Midwester n university . 
Thes e participant s wer e recruite d from  introductor y course s 
i n a  departmen t  o f  huma n developmen t  an d famil y science . 
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Material s Th e experimenta l  task s consiste d o f  a  serie s o f 
prediction s b y a n imaginar y character ,  Z Z (reference s t o Z Z 
wer e omitte d fo r  th e universit y students) ,  a s t o th e outcom e 
of  a  bal l  droppe d i n th e Tautolog y Machine .  Th e Tautolog y 
Machin e i s a  36 "  x  24 "  boar d wit h a  chut e a t  th e to p i n 
whic h a  bal l  droppe d wil l  fal l  throug h severa l  nail s whic h 
direc t  th e bal l  t o on e o f  tw o terminatin g point s (th e tw o 
chute s wer e marke d wit h re d an d gree n colors) .  Z Z mad e 
prediction s regardin g th e outcome s o f  th e game .  Thes e 
prediction s ha d syntacti c form s o f  logica l  constant s 
(tautologie s an d contradictions) ,  an d contingen t  statement s 
(aflfumation s an d negations) .  Th e followin g prediction s 
wer e presente d t o subject s i n fou r  rando m orders : 

Tautology 1: The ball will NOT land on Red OR will land 
on Red . 
Tautolog y 2 :  Th e bal l  wil l  lan d o n Re d O R wil l  N O T lan d 
on Red . 
Contradictio n 1 :  Th e bal l  wil l  N O T lan d o n Re d A N D 
wil l  lan d o n Red . 
Contradictio n 2 :  Th e bal l  wil l  lan d o n Re d A N D wil l 
N OT lan d o n Red . 
Negation :  Th e bal l  wil l  N O T lan d o n Red . 
Affirmation :  Th e bal l  wil l  lan d o n Red . 

Procedur e O n e within-subjec t  variable ,  th e for m o f  th e 
prediction ,  an d ag e an d gende r  a s across-subjec t  factor s 
wer e include d i n th e design .  Th e experimen t  wa s conducte d 
i n a  singl e 10-1 5 minut e sessio n tha t  include d tw o phases : 
warm-up/instructio n phas e an d th e experimenta l  phase . 
Each participan t  wa s teste d individuall y i n a  quie t  room . 
Childre n wer e videotape d i n orde r  t o ensur e accurat e codin g 
of  responses .  I n th e warm-u p phase ,  th e participant s wer e 
familiarize d wit h th e device .  T o ensur e tha t  th e participant s 
coul d distinguis h betwee n statement s tha t  wer e tru e an d no t 
true ,  the y wer e als o aske d t o evaluat e tw o statement s (on e 
explicitl y  tru e an d anothe r  explicitl y  false) .  I n th e 
experimenta l  phase ,  th e instruction s an d prediction s wer e 
rea d t o eac h participan t  an d repeate d i f  requested .  Th e 
participant s wer e aske d thre e questions .  First ,  the y wer e 
aske d t o evaluat e th e a  prior i  trut h statu s o f  th e predictio n 
as "No t  True" ,  "True" ,  o r  "Can' t  Tell "  ( a prior i 
evaluation) .  The n participant s wer e aske d i f  i t  wa s 
necessar y t o dro p th e bal l  t o chec k th e trut h statu s o f  th e a 
prior i  prediction ,  constitutin g th e reques t  fo r  empirica l 
verificatio n (reques t  fo r  verification) .  I f  empirica l 
verificatio n wa s requested ,  the n th e bal l  wa s actuall y 
droppe d throug h th e machine .  Finally ,  afte r  th e bal l  wa s 
dropped ,  th e participant s wer e aske d t o agai n evaluat e th e 
initia l  prediction s a s "Right" ,  " W r o n g "  o r  "Can' t  Tell "  ( o 
posterior i  evaluation) . 

Results and Discussion 

Tabl e 2  contain s dat a o n h o w th e participant s handle d 
proposition s o f  differen t  logica l  form .  Thes e dat a indicat e 
tha t  childre n di d no t  distinguis h betwee n logicall y true , 
logicall y false ,  an d contingen t  statements .  A t  th e sam e time , 
universit y student s consistentl y distinguishe d betwee n 

proposition s o f  differen t  logica l  form .  Not e tha t  fo r  al l  si x 
propositions ,  al l  3 4 childre n requeste d t o dro p th e bal l  i n 
orde r  t o tes t  th e trut h statu s o f  th e proposition ,  bu t  onl y 3 
universit y student s requeste d t o dro p th e bal l  i n orde r  t o tes t 
Tautolog y I .  A s a  resul t  o f  thes e unifor m responses , 
universit y student s wer e exclude d fro m furthe r  analyses . 
Afte r  th e bal l  wa s actuall y dropped ,  children' s response s 
presente d i n Tabl e 2  change d dramatically .  Thes e n e w 
response s ar e presente d i n Tabl e 3 .  Dat a i n th e tabl e indicat e 
tha t  th e trut h statu s o f  th e prediction s i s a  functio n o f  th e 
ball' s  landing s rathe r  tha n th e logica l  for m o f  th e 
predictions .  Correlation s betwee n wher e th e bal l  actuall y 
lande d an d wha t  trut h statu s childre n attribute d t o th e 
proposition s appeare d t o b e ver y hig h (se e th e not e a t  th e 
botto m o f  Tabl e 3) .  I n addition ,  ther e wer e almos t  perfec t 
correlation s betwee n th e first  par t  o f  compoun d statement s 
and affuTnation s an d negation s (se e Tabl e 4) .  Dat a i n Table s 
3 an d 4  clearl y indicat e tha t  (a )  th e determine r  o f  th e trut h 
statu s o f  tautologie s an d contradiction s (non-informativ e 
logica l  constants )  wa s no t  thei r  logica l  form ,  bu t  empirica l 
outcome s (i.e. ,  wher e th e bal l  actuall y landed )  an d (b ) 
childre n systematicall y ignore d th e secon d par t  o f 
tautologie s an d contradictions .  Thes e fmding s sugges t  tha t 
childre n hav e considere d th e fu-s t  par t  o f  compoun d 
statement s b y cuttin g th e secon d part ,  an d convertin g non -
informativ e tautologie s an d contradiction s int o mor e 
informativ e affirmation s o r  negations .  Th e describe d "  cuts " 
appeare d t o b e th e onl y conversio n strateg y use d b y youn g 
children . 

Th e result s partiall y  suppor t  ou r  hypothesi s an d provid e 
descriptiv e account s o f  th e conversio n strateg y childre n us e 
t o increas e th e informativenes s o f  non-informativ e 
propositions .  However ,  a  numbe r  o f  importan t  point s ar e 
missin g fi-om  th e results .  First ,  onl y younge r  participant s 
exhibite d conversions .  Second ,  th e desig n include d onl y 
non-informativ e an d informativ e form s an d di d no t  includ e 
form s tha t  diffe r  i n degre e o f  informativenes s (e.g. , 
conjunction s an d disjunctions) .  Finally ,  th e result s d o no t 
allo w t o rul e ou t  th e possibilit y  tha t  "cuts "  merel y reflec t 
youn g children' s m e m o r y limitation s (i.e. ,  youn g childre n 
simpl y forge t  th e secon d par t  o f  a  length y statement) .  Thes e 
problem s wer e addresse d i n th e secon d experiment . 
Experimen t  2  focuse d o n olde r  participants ,  i t  ha d a  whol e 
rang e o f  logica l  form s differin g i n informativeness ,  an d th e 
procedur e allowe d u s t o distinguis h conversion s fro m 
m e m o ry limitations . 
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Tabl e 2 :  Percen t  o f  participants '  response s evaluatin g a  prior i  prediction s b y respons e type ,  for m o f  th e proposition ,  an d 
participants '  age . 

For m o f  th e propositio n 

Tautolog y 1 

Tautology 2 
Contradiction ! 

Contradiction 2 
AfTumatio n 
Negatio n 

Not  tru e 

Childre n 

17. 7 

8. 8 
17.6 5 
17.6 5 

14.7 1 
23.5 3 

Student s 

0.0 0 
0.0 0 
83.8 7 

100 
0.0 0 
0.0 0 

Respons e typ e 

Tru e 

Childre n Student s 

35. 3 90.3 2 
26.4 7 10 0 

32.3 5 3.2 2 
38.2 4 0.0 0 

50.0 0 0.0 0 
44.1 2 0.0 0 

Can no t  tel l 

Childre n 

47.0 0 

64.7 1 

50.0 0 
44.1 2 

35.2 9 
32.3 5 

Student s 

9.6 8 

100 
9.6 7 
0.0 0 
100 
100 

Tabl e 3 :  Number s o f  participants '  a  posterior i  evaluation s o f  th e initia l  prediction s a s tru e o r  fals e b y differen t  landing s o f  th e 
ball . 

Initia l  prediction s 

The bal l  wil l  lan d o n Re d o r  wil l  N O T lan d o n Red ' 
The bal l  wil l  N O T lan d o n Re d o r  wil l  lan d o n Red ^ 

The bal l  wil l  lan d o n Re d an d wil l  N O T lan d o n 
Red^ 
The bal l  wil l  N O T lan d o n Re d an d wil l  lan d o n 
Red* 

The bal l  wil l  lan d o n Red ' 
The bal l  wil l  N O T lan d o n Red * 

Ball' s 

Land s 

Tru e 

20 
0 

16 

1 

13 
0 

actua l  landin g an d a  posterior i 
evaluation s 

on Re d 

Fals e 

1 
13 

0 

15 

0 
11 

Land s o n Gree n 

Tru e Fals e 

0 
14 

0 

17 

2 
20 

10 
1 

16 

0 

19 
2 

Note :  V = -93 ,  Ct̂ (l )  =  26.8,/K.OOOl) ;  V = --93 ,  (̂ (1 )  =  24.3,/7<.0001) ;  V = 1 ,  (̂ (1 )  =  32,p<.0001) ;  V = --94 ,  (x'O )  = 
29.2,p<.0001) ;  V = -89 ,  0^(1 )  =  26.7,/7<.0001) ;  V = --88 .  ix'O )  =  25.4,;7<.0001) . 

Tabl e 4 :  Correlation s betwee n evaluatio n o f  th e trut h statu s 
of  empirica l  statement s an d logica l  constant s afte r  droppin g 
th e ball . 

Affirmation Negation 

Contradiction !  (Negatio n first)' 
Contradictio n 2  (Affirmatio n first)^ 
Tautology !  (Negatio n fu-st) ' 
Tautolog y 2  (Affirmatio n first) * 

-.9 9 
.9 9 

-.8 ! 
.8 1 

.8 9 
-.8 6 
.8 4 
-.8 2 

Note :  ̂,. j  =  -.9 ;  A. ,  =  -.76 . 

Exper imen t  2 

Metho d 

Participant s Participant s include d 3 1 colleg e student s (1 1 
male s an d 2 1 females )  fro m a  larg e Midwester n universit y 
who wer e enrolle d i n introductor y psycholog y classe s 
(mean ag e =  19. 3 years )  an d 3 4 sixt h grader s (1 9 male s an d 
15 females )  selecte d fro m a  loca l  middl e schoo l  (mea n ag e 
= 11. 8 years) . 

Materials Materials for the experiment consisted of 12 
picture s an d 1 2 shor t  description s referrin g t o th e peopl e i n 
th e picture s a s "colleg e professors "  (e.g .  "Thi s professo r 

walk s t o schoo l  o r  goe s fishing" )  o r  "  schoo l  teachers. " 
The appearance s o f  th e peopl e i n th e picture s wer e al l  quit e 
distinc t  fro m on e another .  Thes e 1 2 description s wer e 
evenl y divided ,  i n form ,  amon g tautologies ,  contradictions , 
disjunctions ,  an d conjunctions .  Th e first  atomi c propositio n 
i n eac h o f  th e description s wa s affirmative .  Eac h descriptio n 
was paire d wit h on e o f  th e pictures . 

Procedure The only experimental factor, form of 
descriptio n (Tautology ,  Contradiction ,  Disjunction ,  an d 
Conjunction )  varie d withi n subjects .  Eac h participan t  wa s 
teste d individuall y i n a  sessio n lastin g fro m 20-4 0 minutes , 
dependin g o n ho w man y repetition s th e participan t  require d 
t o reac h th e criterio n (t o b e describe d below) .  Participant s 
wer e informe d tha t  th e experimente r  woul d sho w the m a 
serie s o f  picture s o f  professor s (o r  teachers ,  i n th e cas e o f 
th e sixt h graders )  alon g wit h shor t  description s o f  them ,  on e 
at  a  time .  Th e participant s wer e require d t o remembe r  a t 
leas t  7  o f  thes e description s correctly ;  onc e the y reache d 
thi s criterion ,  th e experimen t  woul d mov e ont o anothe r  task . 
The first  par t  o f  th e experiment ,  th e learnin g phase , 
consiste d o f  severa l  trainin g trial s (th e numbe r  range d fro m 
1 t o 4 ,  dependin g o n ho w man y trial s eac h participan t 
require d t o reac h th e criterio n o f  7  correc t  recalls) .  I n eac h 
trial ,  th e experimente r  place d on e pictur e an d it s 
correspondin g descriptio n o n th e tabl e i n fron t  o f  th e 
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participant .  T h e experimente r  rea d th e descriptio n aloud , 

and the n th e participan t  repeate d th e description .  A s soo n a s 
th e participan t  finishe d repeatin g th e description ,  th e 
experimente r  wen t  o n t o th e nex t  picture-descriptio n pair . 
The 1 2 pair s wer e presente d i n a  singl e rando m orde r  mean t 
t o minimiz e th e confoundin g o f  orde r  o f  presentatio n wit h 
th e logica l  for m o f  th e description .  Afte r  al l  1 2 description s 
had bee n presented ,  th e experimente r  shuffle d th e picture s 
randomly ,  the n place d them ,  on e a t  a  time ,  i n front  o f  th e 
participan t  an d aske d fo r  recal l  o f  th e correspondin g 
description .  Thi s entir e proces s w a s repeate d unti l  th e 
participan t  recalle d 7  description s correctly ,  a t  whic h tim e 
th e expernnen t  proceede d t o a  5-minut e distracte r  tas k 
(consistin g o f  mat h wor d problems) .  Afte r  th e distracte r  tas k 
came th e recal l  phase .  Th e experimente r  agai n presente d th e 
participan t  wit h th e pictures ,  on e a t  a  time ,  an d aske d th e 
participan t  t o recal l  th e descriptio n goin g wit h each .  Al l 
participant s receive d th e picture s i n a  singl e rando m orde r 
(differen t  from  tha t  use d durin g th e learnin g phase) .  Thi s 
recal l  phas e conclude d th e experiment .  Al l  participant s wer e 
videotape d (al l  gav e consen t  t o d o s o i n advance )  fo r 
subsequen t  analyse s o f  error s i n recall . 

Results and Discussion 

Becaus e ther e wer e n o gende r  o r  ag e difference s found ,  al l 
th e participant s wer e analyze d a s a  singl e group .  Th e 
percen t  o f  correctl y recalle d item s aggregate d withi n th e 
same logica l  for m i s presente d i n Figur e 1 .  Whil e i n th e first 
trial ,  th e recal l  rat e di d no t  diffe r  significantl y fo r 
proposition s o f  differen t  logica l  form ,  i n th e delaye d recal l 
trial ,  recal l  rate s differe d markedl y fo r  differen t  form s o f 
propositions .  Wit h 8 2 % recal l  rate ,  conjunction s wer e mos t 
likel y t o b e recalle d (F(l,65)=106.3 ,  p<.000l) ,  whil e 
contradiction s wit h 4 1 % recal l  rat e wer e leas t  likel y t o b e 
recalle d (F(l,65 )  =  11.5 ,  p<00 l ) .  Recal l  rate s o f 
disjunction s an d tautologie s wer e in-betwee n thes e tw o 
extreme s ( 4 9 % an d 5 2 % respectiv e recal l  rates) . 

fiinction  o f  tota l  responses ,  acros s trial s i s presente d o n 
Figur e 2 . 

...... .  Dis i 
o:  0 } 

Recal l 
Trial s 

Figur e 1 :  Recal l  rate s o f  proposition s o f  differen t  logica l 
for m acros s trainin g an d delaye d recal l  trials . 

While recalling the descriptions, the participants 
exhibite d a  variet y o f  m e m o r y errors .  Th e mos t  systemati c 
error s wer e thos e o f  substitution ,  "  and "  fo r  "  or" ;  an d "  or " 
fo r  "and. "  Thes e substitution s indicate d conversion s o f 
some type s o f  proposition s int o proposition s o f  differen t 
types .  Th e percentag e o f  thes e substitutio n conversions ,  a s a 

I—Taul 
I—Conti 
,  Dis j 
I—Conj 

Trl Tr 2 Tr 3 
Trial s 

Recal l 

Figur e 2 :  Conversio n rate s b y propositio n typ e an d b y tria l 

The results indicate that across training trials (Trl-Tr3), 
confradiction s wer e mor e likel y t o b e converte d tha n th e 
othe r  form s (F(l,65 )  =  12.3 ,  p<.01) ,  wherea s recal l  rate s o f 
th e othe r  form s wer e approximatel y th e same .  However ,  i n 
th e recal l  tria l  no t  onl y contradiction s wer e mos t  likel y t o b e 
converte d (f"(l ,  65 )  =  24.9 ,  p<.OQl) ,  bu t  als o conjunction s 
wer e leas t  likel y t o elici t  conversion s (F(l ,  65 )  =  117.6 , 
p<.0001) .  Thes e dat a als o sugges t  tha t  participant s tr y t o 
conver t  les s informativ e proposition s int o mor e informativ e 
one s w h e n tryin g t o memor iz e them .  A s predicted ,  th e 
participant s exhibite d (I )  highe r  conversio n rate s fo r  les s 
informativ e proposition s (tautologies ,  contradictions ,  an d 
disjunctions) ,  an d (2 )  highe r  recal l  rate s fo r  m o r e 
informativ e proposition s (conjunctions) . 

O ne coul d hav e expecte d tha t  recal l  rate s fo r  disjunction s 
woul d b e highe r  tha n those  fo r  tautologies .  However ,  bot h 
recal l  rate s an d conversio n rate s o f  disjunction s an d 
tautologie s wer e approximatel y th e same .  O n e possibl e 
explanatio n i s tha t  th e informativenes s o f  disjunction s i s 
lo w enoug h t o b e frequentl y confiise d wit h th e 
informativenes s o f  tautologies . 

General discussion 

Result s o f  bot h experiment s indicat e tha t  peopl e hav e a 
tendenc y t o increas e th e informativenes s o f  propositions . 
However ,  i n s o doin g the y m a y us e differen t  strategies . 
Y o u n g childre n tende d t o completel y ignor e (o r  cut )  th e 
secon d par t  o f  non-informativ e propositions ,  e.g. , 
convertin g a  statemen t  A  V  ~ A int o A .  Olde r  participant s 
exhibite d differen t  strategies .  Th e mos t  prevalen t  strateg y 
was t o substitut e o r  fo r  an d an d an d fo r  o r  t o increas e 
informativeness .  Th e rat e o f  substitutions ,  however ,  differe d 
dramaticall y acros s logica l  forms .  Fo r  example ,  i n 
conjunction s an d disjunction s th e likelihoo d o f  substitutin g 
an d fo r  o r  (substitutio n tha t  lea d t o a n increas e i n 
informativeness )  wa s thre e time s highe r  tha n th e likelihoo d 
of  substitutin g o r  fo r  an d (substitutio n tha t  lea d t o a n 
decreas e i n informativeness) .  Thi s patter n o f  substitution s 
alon g wit h markedl y highe r  recal l  rate s fo r  mor e 
informativ e proposition s suggest s th e tendenc y t o increas e 
informativenes s o f  proposition s i s presen t  i n bot h childre n 
and adults .  However ,  additiona l  studie s ar e neede d i n orde r 
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t o determin e specifi c  quantitativ e relation s betwee n th e Learnin g an d memorizatio n o f  classifications . 
informativenes s o f  a  for m an d th e likelihoo d o f  thi s for m Psychologica l  Monographs ,  75(13) ,  1-42 . 
bein g converte d int o a  mor e informativ e one . 

Conclusion 

The pape r  ha s tw o majo r  results .  Tli e first  i s  tha t  youn g 

childre n almos t  invariabl y converte d non-informativ e 
tautologie s an d contradiction s int o mor e informativ e 

affirmation s an d negations .  I n s o doing ,  the y simpl y ignore d 
("cut" )  th e secon d par t  o f  th e non-informativ e statements . 

Thes e results ,  i n conjunctio n wit h result s o f  th e secon d 
experiment ,  indicat e tha t  cut s d o no t  ste m solel y fro m a 
memory failure . 

Second ,  olde r  participant s use d mor e sophisticate d 
conversio n strategie s tha n youn g children .  Th e mos t 
prevalen t  strateg y amon g olde r  participant s wa s t o 
remember  les s informativ e form s a s mor e informativ e ones . 
Thi s strateg y resulte d i n th e tendenc y t o substitut e o r  fo r 
artd ,  thu s convertin g les s informativ e disjunction s int o mor e 
informativ e conjunctions .  A s a  result ,  mor e informativ e 
form s wer e mor e likel y t o b e correctl y recalle d tha n les s 
informativ e forms . 
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