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Cons t ra i n t  relaxatio n i n th e processe s o f  insigh t 
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A o y a ma Gakui n Universit y 
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sus2m(D r  i .  aoyam a .ac.j p 

Researc h o n insigh t  ha s accumulate d experimenta l  ev -
idenc e o n it s cognitiv e processes .  However ,  ther e i s littl e 
agreemen t  o n wha t  problem-solver s lejir n fro m thei r  ini -
tia l  fciilur e aji d a t  wha t  poin t  a n insigh t  actuall y take s 
place .  T o explor e thes e issues ,  w e propos e a  genera l 
framewor k tha t  involve s thre e constraints ,  object-level , 
relational ,  an d goal .  Th e object-leve l  an d relationji l  con -
straint s represen t  people' s natura l  preferenc e o f  ho w ob -
ject s cin d relation s i n a  give n proble m ar e represented . 
Th e goa l  constrain t  evaluate s a  degre e o f  matc h o f  th e 
curren t  stat e t o th e goad ,  aji d force s problem-solver s t o 
selec t  specifi c  combination s o f  th e representation s o f  ob -
ject s aji d relations .  I n th e processe s o f  insight ,  w e clai m 
tha t  thes e constraint s operat e simultaneousl y em d ar e 
graduall y relaxe d b y repeate d impasses . 

We use d th e T  puzzle ,  simila r  t o th e tangram ,  a s ma -
terial .  Th e goa l  o f  thi s puzzl e i s t o construc t  th e shap e 
of  a  "T" .  usin g fou r  piece s depicte d i n Figur e 1 .  A t  first 
glance ,  i t  appear s t o b e ver y eas y t o solve ,  sinc e ther e 
ar e onl y fou r  piece s an d on e ca n easil y identif y possibl e 
position s tha t  som e o f  the m shoul d b e plax:ed .  However , 
a pilo t  study ,  i n additio n t o ou r  ow n experiences ,  showe d 
tha t  n o one ,  withou t  havin g experienc e wit h thi s kin d o f 
puzzle ,  coul d solv e i t  withi n five  minutes . 

Fro m th e genera l  framewor k cin d it s derivatives ,  w e 
for m severa l  hypothese s t o b e teste d empirically .  T w o o f 
the m ar e describe d below .  First ,  sinc e th e object-leve l 
constraint s forc e subject s t o plac e th e pentago n wit h ei -
the r  th e longes t  o r  th e secon d longes t  sid e a t  th e base , 
subjects '  us e o f  th e pentago n wil l  mainl y b e horizonta l 
befor e insight .  Second ,  repeate d failure s shoul d rela x al l 
th e constraint s tha t  hav e enforce d subject s t o plac e th e 
pentago n i n wron g way s an d t o fill  th e notch .  A s a  re -
sult ,  th e relativ e frequenc y o f  th e prope r  placemen t  o f 
th e pentago n wil l  increas e gradually . 

Preliminary Observation 

Si x undergraduat e student s wer e participate d i n th e 
study .  Sinc e on e subjec t  wa s suspecte d o f  havin g prio r 
experienc e o n thi s puzzle ,  dat a fro m remainin g five  wer e 
analyzed .  Subject s wer e jus t  aske d t o plac e th e piece s 
t o for m th e shap e o f  "T. " 

We slice d a n entir e problem-solvin g proces s o f  a  sub -
jec t  t o segments .  A  segmen t  roughl y correspond s t o a n 
attemp t  tha t  begin s wit h connectin g piece s an d end s u p 
wit h noticin g failur e o r  achievin g th e goal .  A  segmen t 
i s operationall y define d a s a  serie s o f  action s tha t  wa s 

Figur e 1 :  Th e T  puzzle :  Construc t  a  shap e o f  "T, "  usin g 
fou r  piece s above . 

initiate d b y joinin g tw o piece s an d terminate d b y thei r 
separation . 

I n orde r  t o tes t  th e first  hypothesis ,  w e compare d th e 
proportion s o f  th e type s o f  pentago n placing .  Tabl e 1 
shows th e type s o f  placin g th e pentagon .  W e ca n easil y 
find  tha t  th e subject s place d th e pentago n horizontall y 
or  verticall y mor e ofte n tha n i n th e othe r  ways . 

Table 1: Percentages of the types of the pentagon place-
ment .  H / V denote s th e placemen t  o f  pentago n horizon -
tall y o r  vertically ^ 

H 
Subject s 

M K  O 
~EJV~ 
Othe r 

62 
38 

66 
34 

85 
15 

91 
9 

76 
24 

As note d a t  secon d hypothesis ,  w e predicte d tha t  th e 
number  o f  pentago n placement s tha t  violat e th e initiall y 
dominan t  object-leve l  an d relationa l  constraint s shoul d 
increase .  I n orde r  t o tes t  thi s hypothesis ,  w e simpl y di -
vide d a n entir e problem-solvin g proces s o f  eac h subjec t 
int o th e first  an d secon d halve s an d compar e th e fre -
quencie s o f  placement s wher e th e initia l  constraint s ar e 
violated .  Th e numbe r  o f  suc h placin g dramaticall y in -
crease d i n th e secon d half .  Whil e th e tota l  numbe r  o f 
constrain t  violatin g placemen t  wa s 1 6 i n th e first  half , 
th e numbe r  i n th e secon d hal f  wa s 37 .  Thi s strongl y 
support s ou r  clai m tha t  th e object-leve l  an d relationa J 
constraint s b e relaxe d i n th e cours e o f  problem-solving . 

Th e abov e result s sugges t  tha t  th e initia l  persistenc e 
i n a  wron g approac h coul d b e explaine d b y th e object -
leve l  an d goa l  constraints ,  an d tha t  subject s coul d reac h 
an insigh t  b y relaxin g th e object-leve l  constraint s a s wel l 
as havin g th e goa l  constrain t  eas y t o operate . 
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