
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
A Computational Model for Creative Problem Solving

Permalink
https://escholarship.org/uc/item/147797rp

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 20(0)

Authors
Macedo, Luis
Cardoso, Amilcar

Publication Date
1998
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/147797rp
https://escholarship.org
http://www.cdlib.org/


A Computationa l  Mode l  fo r  Creativ e Proble m Solvin g 

Luf s Macedo'" '  (inacedo@dei.uc.pt ) 
'institut e Superio r  d e Engcnhari a d e Coimbra ;  Quint a d a Nora , 

3030 Coimbra ,  Portuga l 

Amflcar Cardoso' (ainilcar@dei.uc.pt) 
'Centr o d e Informdtic a e  Sistema s d a Universidad e d e Coimbra ,  Pol o II , 

3030 Coimbra ,  Portuga l 

Proble m Solvin g ma y b e classifie d int o ordinar y proble m 
solvin g (OPS )  an d creativ e proble m solvin g (CPS) .  Withi n 
our  model ,  calle d INSPIRER ,  CP S i s o n a  continuu m wit h 
OPS,  althoug h w e poin t  ou t  som e difference s i n th e proper -
tie s o f  th e solution s an d i n th e proces s o f  producin g solu -
tion s i n thos e tw o kind s o f  Proble m Solving . 

The goa l  o f  CP S i s t o produc e a n appropriat e an d origina l 
solutio n (Boden ,  1995) .  B y appropriat e w e mea n bein g use -
fu l  and ,  internall y an d externall y coherent .  B y origina l  w e 
mean bein g someho w unexpecte d o r  non-obviousl y novel . 
A non-obviousl y nove l  an d appropriat e solutio n cause s sur -
prise .  O n th e othe r  hand ,  w e se e OP S a s th e productio n o f  a 
solutio n tha t  i s  jus t  appropriat e bu t  no t  original ,  an d there -
for e no t  surprising . 

I n ou r  opinio n th e proces s o f  producin g solution s i n CP S 
and i n OP S comprise s a  sequenc e o f  th e followin g step s 
(Wallas ,  1926) :  Preparatio n (proble m acquisitio n an d back -
groun d knowledg e assimilation) ,  Incubatio n (attemp t  t o 
construc t  a  solutio n t o th e proble m usin g backgroun d 
knowledge) .  Illuminatio n (prepositio n o f  th e solution )  an d 
Verificatio n (validatio n an d evaluatio n o f  th e propertie s o f 
th e solution) .  I n ou r  approach ,  backgroun d knowledg e (bot h 
episodi c an d theoretic )  i s  represente d b y graphs .  Eac h 
knowledg e grap h comprise s a  se t  o f  spatially ,  temporally , 
causall y o r  hierarchicall y interconnecte d knowledg e node s 
(knowledg e fragments) .  A  proble m i s jus t  a  se t  o f  possibl y 
interconnecte d knowledg e node s representin g a n incomplet e 
solution .  Th e syste m jus t  ha s t o complet e it .  Knowledg e 
nodes iterativel y retrieve d fro m memor y ar e adapte d t o fill 
th e missin g node s o f  tha t  incomplet e solution .  Thi s retrieva l 
i s  context-guided ,  i.e. ,  candidat e knowledg e node s ar e se -
lecte d fro m prio r  knowledg e structure s takin g int o accoun t 
th e similaritie s betwee n thei r  neighborhoo d (se t  o f  knowl -
edge node s an d relation s tha t  surroun d a  knowledg e node ) 
and th e neighborhoo d o f  th e missin g knowledg e node . 

I n OP S th e selecte d knowledg e node s ar e th e one s wit h 
highe r  contex t  similarities ,  an d th e adaptatio n strategie s ar e 
th e mor e obviou s ones .  However ,  considerin g th e combina -
tion-theor y o f  creativity ,  whic h say s tha t  creativit y consist s 
on relatin g previousl y unrelate d things ,  then ,  withi n ou r 
approach ,  CP S i s achieve d relatin g previousl y unrelate d 
knowledg e nodes .  Thi s i s performe d usin g a  retrieva l  proc -
ess tha t  doe s no t  selec t  th e highes t  contex t  simila r  knowl -
edge node s fro m prio r  knowledg e structures ,  and/o r  usin g 
an adaptatio n proces s tha t  doe s no t  mak e th e mor e obviou s 

adaptations .  Th e resul t  i s tha t  a  knowledg e nod e i s pu t  i n a 
differen t  context ,  an d thu s ne w an d probabl y non-obviou s 
relation s ma y b e establishe d betwee n i t  an d th e knowledg e 
nodes tha t  belon g t o it s ne w context .  Withi n thi s proces s 
some cognitiv e risk s ar e taken ,  whic h ma y lea d t o bizarr e 
solution s (solution s withou t  appropriateness) .  Thi s way , 
CPS result s o f  mechanism s lik e retrieva l  an d adaptation , 
whic h ar e o n a  continuu m wit h thos e use d i n OPS,  a s de -
fende d b y Ra m e t  al .  (1995) . 

Guilfor d (1968 )  "ha s claime d tha t  th e exploratio n o f  crea -
tiv e solution s i s mainl y du e t o th e min d abilit y  tha t  h e calle d 
divergen t  production .  Thi s abilit y  involve s th e generatio n o f 
a variet y o f  solution s t o a  sam e problem ,  an d differ s fro m 
convergen t  production ,  whic h i s use d whe n reasonin g logi -
call y t o produc e th e sol e appropriat e solutio n fo r  a  problem . 
Withi n ou r  approac h divergen t  productio n o f  solution s i s 
achieve d b y repeatin g th e constructio n o f  a n entir e solutio n 
fo r  a  sam e proble m severa l  times ,  eac h tim e changin g th e 
threshol d o f  contex t  similarit y use d i n th e retrieva l  (diver -
gent  retrieval) ,  and/o r  changin g th e adaptation s applie d t o 
th e retrieve d knowledg e nod e (divergen t  adaptation) .  Ex -
plorin g th e possibl e combination s o f  th e differen t  threshold s 
and differen t  adaptatio n strategie s fo r  th e severa l  missin g 
knowledg e node s o f  a  solutio n ma y lea d t o th e constructio n 
of  a n extremel y grea t  numbe r  o f  differen t  solution s t o a 
same problem .  Th e use r  ma y contro l  thi s process :  fo r  exam -
ple ,  he/sh e ma y choos e th e threshol d t o b e use d i n a  specifi c 
selectio n o f  a  knowledg e node ,  an d thus ,  he/sh e ma y contro l 
somehow th e originalit y o f  th e solution .  Othe r  wa y ma y b e 
computin g automaticall y th e possibl e combinations .  A t  th e 
end,  th e use r  ma y choos e th e bes t  solutions . 

Convergen t  productio n i s use d t o construc t  ordinar y solu -
tions :  a  convergen t  retrieva l  an d convergen t  adaptatio n in -
volve s n o cognitiv e risks . 
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