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This discussion will be predicated upon the 
notio n tha t  adul t  huma n cognitio n include s a n 
internalize d syste m o f  logica l  relationship s an d 
principles ,  i n othe r  woras ,  tha t  logi c ha s som e 
psychologica l  realit y i n tha t  a t  leas t  a  fragmen t 
of  i t  i s  include d i n huma n competence . 

To avoid some likely misconstruals, it seems 
a goo d ide a t o stat e her e wha t  thi s discussio n i s 
not .  I t  doe s no t  examin e whethe r  standar d logic , 
as a  complet e system ,  adequatel y represent s huma n 
reasonin g -  a  questio n tha t  ha s preoccupie d 
psychologist s an d som e philosopher s fo r  som e tim e 
(e.g .  Cohen ,  i n press )  -  no r  doe s i t  attemp t  t o 
determin e whethe r  a n alternativ e logica l  syste m 
woul d b e mor e suitabl e fo r  thi s purpos e a s som e 
psychologist s hav e proposed.  No r  doe s i t  tak e a 
stanc e i n th e debat e regardin g th e adequat e logi -
ca l  syste m i n term s o f  logicians '  an d philo -
sophers '  criteri a (ostensibl y distinc t  fro m thos e 
of  th e psychologist) .  Rathe r  i t  i s  assume d tha t 
some logic ,  possibl y incomplete ,  i s  par t  o f  huma n 
knowledge ;  whic h for m i t  ha s doe s no t  matte r  fo r 
th e sak e o f  th e presen t  discussion . 

Given this premise, the aims of this paper are 
(i )  t o provid e a  firs t  ste p toward s integratio n o f 
some issue s i n philosoph y o f  logi c wit h analogou s 
issue s concernin g huma n logica l  cognition ,  i n 
particula r  t o examin e th e relationship s betwee n 
logi c an d languag e an d logi c an d realit y fro m 
thos e tw o vantag e points ;  (ii )  t o addres s som e 
genera l  question s concernin g th e developmen t  o f 
logica l  cognitio n withi n tha t  perspective .  I n 
relatio n t o thi s secon d aim ,  I  wil l  argue ,  mor e 
generally ,  fo r  th e necessit y o f  articulatin g th e 
epistemologica l  an d developmenta l  foundation s o f 
th e cognitiv e function s o r  knowledg e structure s 
tha t  w e ar e investigatin g i n cognitiv e science ,  i f 
our  accoun t  o f  thos e function s an d structure s i s 
t o hav e an y genuin e substance . 
The relationships between logic, language, and 
realit y ar e notoriousl y controversia l  amon g philo -
sopher s an d linguists .  Thi s pape r  canno t  begi n 
t o giv e a n adequat e accoun t  o f  th e debat e an d o f 
it s  philosophica l  an d conceptua l  ramifications , 
but  a s a n oversimplifie d approximation ,  th e issue s 
tha t  wil l  concer n u s here ,  hav e t o d o wit h th e 
natur e o f  proposition s as ,  alternatively ,  empiri -
ca l  linguistic ,  o r  subjectiv e entities ,  and , 
correspondingly ,  whethe r  logi c i s mor e properl y 
sse n a s formalizin g necessar y relation s i n th e 
empirica l  world ,  o r  analyti c relation s withi n 
natura l  language .  What  follow s i s a  schemati c 
surve y o f  a  fe w alternativ e positions ,  limite d t o 
highlightin g th e relevan t  contrasts .  Thus ,  fo r 
example ,  Carna p (1951 )  an d Kat z (1972) ,  o n differ -
ent  grounds ,  pu t  fort h a  vie w o f  logica l  relation s 
as linguisti c relations ,  an d characteriz e logica l 
truths  i n term s o f  linguisti c structures ,  takin g 
sentence s rathe r  tha n abstrac t  proposition s a s 
primitives .  Putna m (1971) ,  o n th e othe r  han d 
"find s somethin g ridiculou s i n th e theor y tha t 
logi c i s abou t  sentences "  (ibid ,  p.6 )  and ,  i n thi s 
articl e an d others ,  defend s a  realis t  positio n 
wit h respec t  t o th e entitie s subsume d withi n logi c 
(classes ,  properties ,  etc...) ,  and ,  presumably , 
wit h respec t  t o logica l  truths .  Freg e (1918/1956 ) 

similarl y "assign s t o logi c th e tas k o f  discover -
in g th e law s o f  truth ,  no t  o f  assertio n o r  thought " 
(ibi d p.289) ,  thereb y excludin g bot h languag e an d 
min d fro m th e foundation s o f  logic .  Quine ,  o n th e 
othe r  hand ,  argue s agains t  th e distinctio n betwee n 
analyti c an d syntheti c truth s (Quine ,  1953 )  and , 
relatedly ,  see s logi c a s on e par t  o f  a  "whol e 
interlocke d scientifi c  system" ,  a n integra l  par t 
of  an y scientifi c  prediction ,  an d therefor e 
ultimatel y revisabl e o n th e basi s o f  empirica l 
evidenc e (Quine ,  1970) ;  th e clos e relation s be -
twee n logi c an d languag e ar e acknowledge d bu t  th e 
foundation s o f  logi c ar e nonlinguisti c (and , 
additionally ,  empirical) .  Interestingly ,  a  some -
what  analogou s relationshi p betwee n logi c an d 
othe r  form s o f  knowledge ,  i s presen t  i n Wittgen -
stei n (1922/1961) ,  despit e th e radica l  divergenc e 
of  thos e tw o philosopher s o n mos t  othe r  matters : 
startin g with  th e premis e tha t  th e worl d i s th e 
totalit y o f  facts ,  th e earl y Wittgenstein' s thesi s 
i s tha t  w e pictur e fact s t o ourselves ,  tha t  a 
pictur e i s a  mode l  o f  reality ,  an d ha s i n common 
wit h i t  it s  pictoria l  form .  A  logica l  pictur e o f 
realit y i s on e whic h onl y ha s logica l  for m i n 
common wit h th e realit y i t  depicts ;  therefore , 
ever y pictur e i s a t  th e sam e tim e a  logica l  pic -
ture .  Thus ,  o n thi s accoun t  logica l  relation s d o 
not  hav e a  statu s distinc t  fro m tha t  o f  othe r 
modes o f  representin g reality :  the y ar e grounde d 
directl y i n th e structur e o f  events ,  a s othe r 
modes o f  representatio n are ,  althoug h the y ar e 
more basi c an d o f  wide r  applicability . 

Analogous questions arise with respect to 
logica l  cognitio n an d wil l  b e discusse d here . 
They articulat e wit h th e genera l  contex t  o f  th e 
philosophica l  issue s jus t  mentione d i n tw o ways . 
First ,  examinin g huma n logica l  cognitio n entail s 
assumption s abou t  th e natur e o f  logica l  knowledge . 
Second ,  examinin g logica l  developmen t  entail s 
assumption s abou t  th e source s fro m whic h logica l 
knowledg e i s derived . 

Regarding the former question, the specific 
issu e i s whethe r  logica l  knowle'dg e primaril y  con -
sist s o f  knowledg e abou t  th e structur e o f  languag e 
or  o f  knowledg e abou t  th e structur e o f  event s i n 
th e empirica l  world .  Th e psychologica l  angl e o n 
thi s issu e highlight s consideration s o f  a  somewha t 
differen t  kin d tha n thos e o f  th e philosopher .  Th e 
concer n i s no t  s o muc h abou t  th e foundation s o f 
logi c bu t  rathe r  abou t  th e wa y i n whic h logica l 
knowledg e articulate s wit h th e othe r  component s o f 
an individual' s knowledg e structure .  I n a n impor -
tan t  sense ,  logica l  knowledg e i s knowledg e abou t 
bot h languag e an d th e empirica l  worl d t o th e ex -
ten t  tha t  languag e itsel f  i s  semanticall y grounde d 
i n th e empirica l  worl d t o whic h pcirt s o f  i t  refer . 
However ,  cognitivel y i n term s o f  th e organiza -
tio n o f  th e min d -  logica l  knowledg e may o r  may 
not  hing e o n linguisti c knowledge .  Thus ,  fo r 
example ,  regardles s o f  th e fat e o f  th e philo -
sophica l  debat e abou t  whethe r  th e notio n o f 
analyti c trut h i s well-founded ,  (e.g .  Quine ,  1953 ; 
Putnam ,  1962) ,  on e may as k whether ,  cognitively , 
peopl e ca n discove r  ne w logica l  truth s vi a linguis -
ti c  structure s exclusivel y -  a  cognitiv e analogu e 
of  th e "analytic "  situation .  Thi s questio n i s see n 
most  clearl y whe n pu t  i n a  developmenta l  light ,  a s 
wil l  b e don e presently . 

The secon d questio n raise d previousl y concerne d 
th e epistemolog y an d developmen t  o f  logica l  cogni -
tion .  I t  wil l  b e assume d her e tha t  logica l 
knowledg e i s derive d constructivel y bot h fro m lin -
guisti c an d nonlinguisti c sources . 156 



Regardin g th e linguisti c foundatio n first ,  th e 
assumptio n i s tha t  logica l  knowledg e i s derive d 
bot h fro m awarenes s o f  th e structur e o f  languag e 
itsel f  an d fro m th e correspondence s betwee n 
linguisticall y expresse d proposition s an d empirica l 
state s o f  affairs ,  wit h th e latte r  sourc e o f 
knowledg e ensurin g tha t  th e resultin g logica l 
syste m remain s semanticall y soun d an d internall y 
consisten t  (thoug h no t  necessaril y  complete) . 

More specifically, the initial comprehension 
of  "logical "  relation s i s certainl y semanticall y 
base d an d contextuall y restricted ,  a s ha s bee n 
shown i n th e languag e developmen t  literatur e fo r 
othe r  kind s o f  relations .  However ,  i t  seem s 
compellin g t o assum e tha t  furthe r  eleiboratio n o f 
thes e logica l  relation s involve s a  proces s o f  ab -
stractio n fro m thei r  initia l  content-boun d 
meanin g an d a n elaboratio n o f  thei r  linguisti c 
properties .  Th e developmen t  o f  negatio n may b e a 
paradig m exampl e o f  thi s microdevelopmenta l 
process .  Negatio n i n th e earl y stage s o f  languag e 
developmen t  appear s t o signif y disappearanc e o r 
nonexistence ,  an d i t  onl y subsequentl y emerge s a s 
a prepositiona l  operato r  i n childre n o f  2- 3 year s 
of  ag e (Pea ,  1980) .  However ,  b y ag e 5  o r  6 ,  i t 
seems hardl y questionabl e tha t  th e logica l  proper -
tie s o f  negatio n ar e mastere d b y th e chil d a t  a 
fairl y  abstrac t  level ,  i n th e sens e tha t  th e chil d 
knows tha t  i f  a  statemen t  p  i s true ,  it s  negatio n 
i s fals e acros s a  wid e rang e o f  content s an d pre -
sumabl y o n inferentia l  grounds .  Thus ,  negatio n 
initiall y  appear s t o refe r  directl y t o th e event s 
or  object s themselves ,  an d it s meanin g i s grounde d 
i n direc t  verificatio n o f  th e oresenc e o r  absenc e 
of  thes e obiects .  Furthe r  developments ,  however . 
ar e o f  a  mor e "syntactic "  kind ,  thoug h presumabl y 
retainin g th e initia l  meanin g a s thei r  semanti c 
foundation .  Wit h regar d t o thi s late r  development , 
i t  i s  usefu l  t o remembe r  tha t  logi c an d synta x a s 
forma l  systems ,  hav e a  highl y simila r  statu s wit h 
respec t  t o natura l  language .  Althoug h th e detail s 
of  th e parallel ,  it s  limitations ,  an d th e result -
in g issue s ar e beyon d th e scop e o f  thi s paper ,  i t 
i s  enoug h t o not e tha t  th e tw o system s ar e alterna -
tiv e formalization s o f  natura l  languag e an d tha t 
bot h logi c an d synta x interfac e wit h semantics , 
i n way s tha t  ar e partl y similar .  I f  on e recognize s 
thi s parallel ,  i t  i s  the n natura l  t o loo k a t  bot h 
syntacti c an d logica l  developmen t  a s a  proces s o f 
gradua l  structurin g o f  th e linguisti c environment . 
Furthermore ,  i t  i s  natura l  t o speculat e that ,  i n 
a wa y somewha t  simila r  t o th e wa y i n whic h th e 
chil d learn s t o structur e her/hi s linguisti c 
environmen t  syntacticall y (presumabl y b y exploit -
in g th e interconnection s betwee n th e syntactic , 
semanti c an d contextua l  aspect s o f  language )  s(he ) 
may als o b e assume d t o structur e th e linguisti c 
environmen t  i n term s o f  wha t  statement s ca n b e 
legitimatel y derive d fro m wha t  othe r  statements , 
and unde r  wha t  conditions .  Thus ,  wha t  i s suggeste d 
her e i s a  proces s o f  abstractio n o f  logica l  form s 
fro m conten t  specifi c  instance s embodyin g thi s 
form .  If ,  i n addition ,  a s som e hav e proposed , 
logica l  an d grammatica l  structure s ar e i n clos e 
correspondence ,  th e acquisitio n o f  gramma r  an d o f 
logica l  form s woul d procee d concurrentl y i n part . 

Turnin g no w t o th e nonlinguisti c source s o f 
logica l  development ,  tw o position s ar e possible . 
Piage t  take s th e mos t  radica l  optio n i n locatin g 
th e foundation s o f  logica l  structure s i n th e 
system s o f  action s o f  th e chil d upo n th e worl d an d 
i n positin g tha t  logica l  relation s ar e constructe d 
by reflectiv e abstractio n o n th e propertie s o f  th e 
worl d a s apprehende d b y th e child' s action s (e.g . 

Piage t  an d Inhelder ,  1969) .  Thi s i s a  radicall y 
nonlinguisti c account .  A  differen t  accoun t  ca n b e 
given ,  base d o n th e notio n that ,  excep t  fo r  th e 
ver y initia l  perio d o f  cognitiv e development ,  th e 
event s i n th e worl d an d th e relationship s betwee n 
thes e event s ca n b e represente d mentall y i n term s 
of  propositions ,  s o tha t  e.g. ,  vali d pattern s o f 
inferenc e ca n b e abstracte d fro m th e structur e o f 
event s i n th e worl d vi a prepositiona l  encoding . 
An exampl e wil l  hel p concretiz e thi s notion :  i n 
observin g th e functionin g o f  a n electrica l  circui t 
possessin g implicativ e propertie s (turnin g o n 
eithe r  on e o f  tw o switches ,  S ^  o r  S- ,  cause s th e 
same ligh t  t o g o on) ,  a  perso n ma y observ e that , 
when th e ligh t  i s  on ,  on e doe s no t  kno w whic h 
switc h ha s bee n use d -  a  typica l  indeterminat e 
conditiona l  inference .  Comin g bac k t o th e earlie r 
par t  o f  thi s discussion ,  i f  logi c i s see n a s form -
alizin g necessar y relation s i n th e empirica l 
world ,  observation s o f  th e kin d jus t  sketche d ma y 
provid e a  direct ,  (ostensibly )  nonlinguisti c 
foundatio n fo r  suc h logica l  knovSledge . 
So far, abstraction of logical knowledge from 
linguisti c an d nonlinguisti c sources ,  ha s bee n dis -
cusse d i n genera l  terms .  A  mechanism  implementin g 
thi s conceptio n wil l  b e outlined ,  extendin g notion s 
discusse d i n Falmagn e (1980) ,  i n whic h variou s 
modes o f  representatio n o f  linguisti c an d nonling -
uisti c informatio n ar e assume d t o b e possibl e 
(th e forma l  mod e bein g on e o f  them ,  an d menta l 

model s a s propose d b y Johnson-Lair d (1980 )  bein g 
another )  an d i n whic h functiona l  an d developmenta l 
relationship s betwee n thos e mode s o f  representatio n 
ar e described .  Thi s conceptio n i s somewha t 
parallel ,  i n a  mentalisti c way ,  t o th e earl y 
Wittgensteinia n notion s discusse d earlier ,  an d th e 
way i n whic h perhap s logica l  form s ar e abstracte d 
fro m th e structur e o f  menta l  model s togethe r  wit h 
th e operation s carrie d ou t  o n them ,  wil l  b e dis -
cussed . 

The precedin g discussio n shoul d no t  b e mis -
take n a s reflectin g a n empiricis t  epistemology .  I t 
seems clea r  t o me tha t  a  strictl y empiricis t 
accoun t  o f  logica l  developmen t  an d a  strictl y 
rationalis t  accoun t  ar e equall y untenabl e and , 
furthermore ,  intellectuall y unappealing .  A n assump -
tio n tha t  seem s mor e apt ,  bot h o n empirica l  an d 
philosophica l  grounds ,  i s tha t  natura l  logi c i s 
bot h constraine d an d mad e possibl e b y fundamenta l 
propertie s o f  th e min d -  minimall y b y fundamenta l 
cognitiv e way s o f  processin g experience .  What 
shoul d b e invoke d o n th e "constraint "  sid e i s fa r 
fro m bein g clea r  a t  thi s point .  Some proposal s 
whose relevanc e t o th e presen t  issu e need s t o b e 
examine d o r  develope d ar e notion s o f  natura l  con -
nectives ,  (Osherson ,  1977 )  notion s o f  conceptua l 
naturalness ,  and ,  wit h som e qualifications ,  som e 
linguists '  ques t  fo r  linguisti c universals . 

On th e "positive "  side ,  regardin g thos e prop -
ertie s o f  th e min d tha t  mak e natura l  logi c pos -
sible ,  on e o f  thes e basi c cognitiv e function s i s 
th e huma n capacit y fo r  abstraction ,  whic h provide s 
th e mechanis m fo r  emergen t  discontinuitie s i n mode s 
of  thinkin g an d o f  processin g languag e i n th e 
cours e o f  developmen t  o r  o f  learnin g (thos e dis -
continuitie s whic h radica l  empiricis m i s poorl y 
equippe d t o accoun t  for) .  I n th e sam e wa y a s thi s 
capacit y permit s th e chil d t o acquir e a  linguisti c 
mediu m whic h stand s i n a  symboli c relatio n t o th e 
referen t  world ,  and ,  late r  on ,  t o underg o th e 
forma l  structurin g underlyin g advance d syntacti c 
development ,  perhap s i t  permit s fo r  logica l  form s 
and logica l  truth s themselves ,  t o b e abstracte d 
fro m languag e (an d nonlinguisti c  experience) ,  a s 157 



has bee n propose d here .  Thus ,  th e progra m a s I  se e 
i t  i s  t o understan d th e interpla y betwee n learnin g 
mechanisms ,  an d th e cognitiv e constraint s an d 
possibl e a  prior i  disposition s withi n whic h 
learnin g operates . 
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