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Universit y o f  Hambur g 

Vogt-Koelln-Str .  3 0 
22527 Hambur g 
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Abstrac t 

Using a new developed task environment that allows to 

contro l  fo r  dept h an d widt h o f  proble m spac e (Matc h Stic k 
Algebr a problems) ,  thre e experiment s wer e conducte d t o 

investigat e th e rol e o f  implici t  constraint s i n insigh t  proble m 
solving .  Th e f u ^  experimen t  showe d tha t  constraint s cause d 
by prio r  knowledg e o f  commo n algebr a lea d t o larg e 
difference s i n solutio n times ,  whe n the y wer e encountere d fo r 

th e fu ^  time .  N o diflerence s wer e foun d afte r  th e constraint s 
had bee n relaxed .  I n th e secon d experimen t  complimentar y 
moves ha d t o b e applie d i n tw o differen t  equatio n structures , 
one similia r  t o commo n algebra ,  one  dissimilia r  t o commo n 
algebra .  Consisten t  wit h ou r  prediction s differen t  proble m 

structure s lea d t o a  reversed  orde r  o f  tas k difficult y fo r  th e 
same move s dependin g o n th e activatio n o f  prio r  knowledg e 
from  rea l  algebra .  I n th e thir d experimen t  i t  wa s show n tha t  a 
re-distributio n o f  activatio n i n a  networ k cause s th e removin g 
of  constraints .  Non-detectabl e primin g o f  th e solutio n lea d t o 
significantl y mor e solution s i n th e experimenta l  grou p a s 
compare d t o a  contro l  group . 

Introduction 

Insight can be defined as the act of breaking out of an 
impass e tha t  ha s bee n encountere d durin g proble m solvin g 
(Ohlsson ,  1992) .  Impasse s describ e menta l  state s i n whic h 
no activ e proble m solvin g occurs .  Bu t  wha t  i s th e caus e o f 
suc h impasse s an d wha t  i s  thei r  function ? O n e possibl e 
caus e o f  impasse s ar e implici t  constraint s tha t  proble m 
solver s pu t  o n th e goa l  stat e i n certai n problems .  Th e 
resolutio n o f  impasse s (restructuring )  the n coul d b e cause d 
by constrain t  relaxation ,  i.e .  a  gradua l  decreas e i n 
activatio n o f  thes e constraints . 

T o avoi d the  circula r  definitio n o f  insigh t  problem s i n 
forme r  studie s wher e insigh t  problem s ar e ofte n define d a s 
problem s i n whic h insigh t  occur s (Dominowsk i  &  Dallob , 
1994) ,  w e looke d fo r  a  tas k environmen t  wher e (a )  differen t 
level s o f  constraint s ca n b e distinguishe d o n th e basi s o f  a 
forma l  tas k analysi s an d b )  th e dept h (i.e. ,  lengt h o f 

solutio n path )  an d widt h (i.e. ,  branchin g fector)  o f  th e 
proble m spac e ca n b e controlle d acros s individuals . 

Th e domai n o f  Matc h Stic k Algebr a ( M S A )  fiilfill s  thes e 
requirements .  Th e goa l  i n M S A problem s i s alway s t o mak e 
an equatio n tru e b y movin g a  singl e stick .  Fo r  exampl e i n 
I V =  II I  +  II I  o r  i n II I  =  II I  +  III ,  th e solution s ar e 

VI  =  II I  -I -  II I  an d II I  =  II I  =  III . 
Th e dept h o f  th e proble m spac e i s  constan t  i n thes e 

problem s becaus e th e solutio n ca n b e obtaine d i n on e ste p 
(b y movin g on e stick )  an d n o intermediat e knowledg e stat e 
has t o b e remembered .  Th e widt h o f  th e proble m spac e i s 
k n o w n becaus e th e tas k analysi s reveal s whic h move s ca n 
be applie d t o a  proble m withi n th e give n instructio n (mov e 
on e singl e stic k t o mak e th e equatio n true ;  th e resultin g 
equatio n ca n onl y contai n R o m a n numeral s betwee n I  an d 
XII I  an d th e symbol s fo r  + ,  -  an d =) . 

Thi s allow s u s t o var y th e numbe r  an d typ e o f  constraint s 

independentl y fro m seria l  proble m solvin g aspects .  Th e 
obviou s sourc e o f  implici t  constraint s i n thi s tas k domai n i s 
th e subjects '  prio r  knowledg e o f  c o m m o n algebra .  Becaus e 
th e prio r  knowledg e regardin g algebr a problem s i s ver y 
systematic ,  clea r  hypothese s ca n b e formulate d t o whic h 

exten t  differen t  problem s shoul d activat e constraints .  Thi s 
fac t  ca n b e use d t o selec t  M S A task s tha t  var y o n a 
dimensio n fro m "no t  activatin g constraints "  t o "activatin g 
severa l  constraints" .  Th e first  experimen t  wa s carrie d ou t  t o 
determin e th e effec t  o f  differen t  type s o f  constraint s o n tas k 
difficulty . 

Experiment 1: Impasses and Transfer as a 

F u n c t i o n o f  Cons t ra i n t s 

In Experiment 1, participants solved problems that were 
mor e o r  les s likel y t o activat e constraint s (se e Tabl e 1) . 

Constraint s shoul d no t  b e activ e i n a  proble m lik e "V I  = 
VI I  +  I "  becaus e thi s equatio n ca n b e m a d e tru e b y movin g 
a matc h fro m on e numera l  t o anothe r  numeral ,  whic h i s th e 
same a s subtractin g 1  fro m on e sid e o f  th e equatio n an d 
addin g 1  t o th e othe r  sid e i n c o m m o n algebra . 
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Procedur e 

Tabl e 1 :  Task s use d i n Experimen t  1  an d th e constraint s 
tha t  mus t  b e relaxe d t o solv e them .  Solution s ar e show n m 

parentheses . 

Construn t 

NO 

OP 

EQ 

SEQ 

Bloc k 1 Bloc k 2 

vi  =  v n +  i 
(V n =  V I  +  I ) 

i = ii + n 

a =  II I  -  II ) 

IV = III-I 
(IV-11 1 =  I ) 

U =  II I  + 1 

a n =  11+1 ) 

III = V + III 

a n = V I  -  III ) 

V = III-II 
(V-II I  =  I1 ) 

111 =  11 1 +  11 1 I V =  I V +  I V 
an=111=111 )  av=iv=iv ) 

Th e problem s wer e presente d o n a  compute r  screen .  Ther e 
wer e tw o block s o f  M S A tasks .  I n eac h bloc k 6  task s 
(includin g 1  fo r  eac h leve l  o f  constraints ,  i. e N O ,  O P ,  E Q , 
S E Q,  an d 2  additiona l  tasks )  wer e presented .  Participant s 

wer e instructe d t o hi t  a  butto n a s soo n a s the y k n e w th e 
correc t  solutio n an d sa y i t  ou t  alou d afterwards .  Task s wer e 
presente d i n rando m orde r  withi n blocks .  I f  th e tim e 

participant s spen t  o n on e tas k exceede d five  minutes ,  th e 
tria l  wa s interrupte d an d the y wer e tol d th e solution .  T h e 
tim e neede d fo r  th e solutio n an d th e numbe r  o f  solutio n 
attempt s wer e recorded . 

Results 

Figur e 1  display s th e m e a n solutio n time s fo r  4  level s o f 
constraint s fo r  th e first  an d th e secon d presentatio n o f  eac h 
tas k type .  Th e solutio n time s wer e analyze d b y computin g a 
4 X 2 A N O V A wit h th e level s o f  constraint s ( N O vs .  O P 
vs .  E Q vs .  S E Q ,  within )  an d presentatio n (Firs t  vs .  Second , 
within )  a s th e factors . 

I n a n equatio n lik e " I  =  I I  +  11" ,  a  matc h ha s t o b e move d 
fro m th e plu s sig n t o a  numeral ,  resultin g i n " I  =  II I  -11" . 
Thi s typ e o f  operatio n ha s n o analo g i n standar d algebr a 
and henc e require s a  relaxatio n o f  wha t  w e cal l  th e O P -
constrain t  i.e. ,  tha t  operator s ca n no t  b e change d i n a n 
equation . 

An equatio n lik e "I V =  II I  - 1 "  require s relaxatio n o f  wha t 
we cal l  th e EQ-constrain t  i.e. ,  tha t  th e equa l  sig n ca n no t  b e 
change d i n a n equation ,  becaus e i t  define s a n equation .  Th e 
solutio n i n thi s cas e i s t o m o v e a  matc h fro m th e equa l  sig n 

t o th e minu s sign ,  resultin g i n "I V -  II I  =  I" . 
Finall y th e S E Q constraint ,  i.e .  tha t  a n equatio n allow s 

onl y on e equa l  sign ,  need s t o b e relaxe d i n a n equatio n lik e 
"11 1 =  11 1 +  III" .  Rotatin g th e vertica l  matc h o f  th e plu s sig n 
result s i n "II I  =  II I  =  III" ,  whic h i s th e solutio n i n thi s case . 

We expecte d solutio n time s t o increas e wit h eac h typ e o f 
constrain t  becaus e th e move s tha t  hav e t o b e carrie d ou t  ar e 
les s an d les s similia r  t o move s i n c o m m o n algebra .  Th e 
constrain t  relaxatio n hypothesi s predict s tha t  ther e shoul d 
be n o difference s betwee n thes e proble m types ,  onc e th e 
constraint s hav e bee n relaxed .  T o tes t  thi s prediction ,  w e 
presente d a  secon d tas k fo r  eac h typ e o f  m o v e i n a  transfe r 
condition . 

Participants 

Twent y undergraduate s fro m th e Universit y o f  H a m b u r g 

participate d fo r  cours e credit .  The y wer e al l  assigne d t o th e 
same condition ,  becaus e al l  factor s wer e varie d withi n 
subjects . 
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NO constrain t 
OP constrain t 
EQ constrain t 
SEQ constrain t 

Firs t  Presentatio n Secon d Presentatio n 

Figur e 1 :  M e a n solutio n time s i n first  an d secon d 
presentatio n a s a  functio n o f  constraint s (solutio n time s fo r 
not  solve d problem s wer e replace d wit h maxima l  solutio n 

tim e =  30 0 s) . 

Subjects needed more time for moves that are not allowed 
i n c o m m o n algebra ,  resultin g i n a  mai n effec t  fo r  level s o f 
constraints ,  F(3 ,  57 )  =  3.89 ,  A/5 g =  8636.96 ,  p  <  .05 .  Ther e 
was a  larg e transfe r  effec t  betwee n th e first  an d secon d 
presentatio n o f  a  proble m type ,  yieldin g a  significan t  mai n 
efi"ec t  fo r  presentation ,  F(l ,  19 )  =  18.81 ,  M S ^ =  14094.52 , 

p<m\ . 
Whil e ther e wer e larg e difference s i n solutio n time s fo r 

differen t  level s o f  constraint s i n th e first  block ,  ther e wer e 
almos t  n o difference s i n th e secon d block ,  resultin g i n a 
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significan t  interactio n betwee n level s o f  constraint s an d 

presentauon ,  F(3 ,  57 )  =  6.77 ,  M S ^  =  6308.70 ,  / ? <  .001 . 

Discussion 

Both predictions of the constraint relaxation hypothesis 

wer e supporte d b y th e results .  Problem s tha t  requir e 
relaxatio n o f  mor e constraint s tak e longe r  t o solv e tha n 
task s tha t  requir e relaxatio n o f  fewe r  constraints .  However , 

onc e th e constraint s hav e bee n relaxed ,  thes e difference s 
disappear . 

Experiment 2: Interaction between Structure 

a n d Const ra in t s 

We conducted Experiment 2 to determine the influence of 
differen t  tas k structure s o n implici t  constraints .  M S A 

equation s ca n hav e thre e differen t  type s o f  structure : 
(a )  Numera l  +/ -  Numera l  =  Numera l  (I I  +  II I  =  V ) , 

connectio n i s followe d b y resul t  (CR) ; 
(b )  Numera l  =  Numera l  +/ -  Numera l  ( V =  I I  +  III) , 

resul t  i s  followe d b y connectio n (RC) ; 
(c )  Numera l  =  Numera l  =  Numera l  (V I  =  V I  =  VI) , 

a structur e wit h tw o equa l  sign s (TEQ) . 
Whil e th e C R an d th e R C structure s hav e a  hig h 

resemblanc e t o c o m m o n algebr a problem s th e T E Q 
structur e i s ver y unusual .  Therefor e prio r  knowledg e o f 
c o m m on algebr a shoul d receiv e highe r  activatio n fro m th e 
CR an d R C structure s tha n fro m th e T E Q structure .  Th e 
differen t  amoun t  o f  activatio n shoul d affec t  th e eas e wit h 
whic h th e constraint s ca n b e relaxed .  W e use d onl y th e R C 
and T E Q structure s i n th e experiment . 

For  tw o operator s tha t  resulte d i n N O an d S E Q constrain t 
i n Experimen t  1 ,  wher e onl y th e R C structur e wa s used , 
ther e ar e operator s tha t  ar e complimentar y o n a  featur e 
leve l  i n th e T E Q structure .  A  tas k lik e V I  =  VI I  =  V  (V I  = 
VI  =  VI )  o f  th e T E Q structur e ca n b e solve d b y movin g a 

stic k fro m on e numera l  t o anothe r  numera l  a s i n a  tas k lik e 
VI  =  VI I  +  I  o f  th e R C structure .  W e cal l  thi s operato r 
"Chang e o f  value" .  I t  shoul d b e eas y t o appl y i n bot h 
structures ,  becaus e n o implici t  constraint s ar e expecte d t o 
occur . 

Th e situatio n i s quit e differen t  fo r  th e operato r  tha t 
resulte d i n th e SEQ-constrain t  i n th e R C structur e (w e cal l 
i t  "Chang e o f  structure") .  A s w e kno w fro m Experimen t  1  i t 
was ver y har d fo r  problem-solver s t o obtai n th e solutio n t o 
a proble m lik e II I  =  II I  +  II I  (II I  =  II I  =  III) .  Th e 

complimentar y mov e i n th e T E Q structur e i n a  tas k lik e 
VI  =  II I  =  II I  (V I  =  II I  +  III )  shoul d b e muc h easie r  t o appl y 

becaus e n o implici t  constraint s fro m c o m m o n algebr a ar e 
expecte d fo r  th e T E Q structure .  Moreover ,  changin g th e 
equa l  sig n t o a  plu s sig n transform s th e T E Q structur e int o 
th e mor e usua l  R C structure .  Therefor e w e expec t  a  larg e 

differenc e i n tas k difficult y betwee n R C an d T E Q structure s 
fo r  applyin g tha t  operator . 

Table 2: Tasks used in Experiment 2. Complementary 
moves o n th e featur e leve l  ar e require d t o solv e problem s o f 

th e R C an d T E Q structures . 

M o ve RC-Structur e TEQ-Stnictur e 

Chang e 
of  valu e 

VI  =  VI I  + 1 
(VI I  =  V I  +  I ) 

Chang e II I  =  II I  +  II I 
of  structur e (11 1 =  11 1 =  111 ) 

VI  =  VI I  =  V 
(V I  =  V I  =  VI ) 

VI = III = III 
(V I  =  II I  +  III ) 

Prediction s fo r  th e transfe r  betwee n th e R C an d T E Q 

structure s ca n als o b e mad e fro m th e notio n o f  implici t 
constraints .  Whil e prio r  experienc e wit h problem s o f  th e 
T E Q structur e shoul d remov e al l  constraint s tha t  normall y 
occu r  i n th e R C structure ,  prio r  experienc e wit h problem s 
of  th e R C structur e shoul d no t  resul t  i n decrease d tas k 
difficult y fo r  problem s o f  th e T E Q structure .  Thi s i s s o 

becaus e i n thi s structur e w e d o no t  expec t  implici t 
constraint s t o occur . 

Additionall y w e expec t  negativ e effect s o f  prio r  workin g 
on th e T E Q structur e fo r  Chang e o f  valu e i n th e R C 
structur e becaus e th e prio r  experienc e wit h problem s o f  th e 
T E Q structur e shoul d lea d t o a  menta l  se t  tha t  favor s 
operator s tha t  woul d normall y no t  b e availabl e du e t o 
implici t  constraint s i n th e R C structure .  Thi s shoul d mak e 
i t  harde r  t o carr y ou t  th e mov e tha t  i s normall y th e easies t 
t o apply . 

Subject s 

Twenty-tw o undergraduate s fro m th e 
Hambur g participate d fo r  cours e credit . 

Procedure 

universit y o f 

The procedur e wa s th e sam e a s i n Experimen t  1  excep t  tw o 
changes .  O n e grou p o f  participant s worke d o n a  bloc k o f 
si x problem s (includin g on e tha t  require d Chang e o f  valu e 
and on e tha t  require d Chang e o f  Structur e an d fou r  othe r 
problems )  o f  th e R C structur e firs t  an d the n o n a  bloc k o f 
si x problem s (includin g on e tha t  require d Chang e o f  valu e 
and on e tha t  require d Chang e o f  Structur e an d fou r  othe r 
problems )  o f  th e T E Q structure .  Th e othe r  grou p worke d o n 

th e block s i n reverse d order .  Th e tim e limi t  wa s raise d t o 8 
minutes ,  t o allo w mor e solution s t o b e complete d withi n th e 

tim e limit . 
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Result s 

Figure 2 displays the means for Change of value and 

Change o f  stiuctui e problem s i n th e R C an d T E Q 
structure s fo r  differen t  Orde r  o f  presentation .  Th e solutio n 
time s wer e analyze d b y computin g a  2 X  2  X  2  A N O V A 
wit h th e factor s Orde r  o f  presentatio n (RC-TE Q vs .  T E Q -
RC,  between) ,  Typ e o f  structur e (R C vs .  T E Q ,  within )  an d 
Typ e o f  mov e (Chang e o f  valu e vs .  Chang e o f  structure , 
within) . 

The onl y significan t  mai n effec t  wa s fo r  Typ e o f 
structure ,  F(l ,  20 )  =  6.44 ,  M S ^  =  10180.46 ,  p  <  .05 .  Th e 

overal l  difficult y o f  task s o f  th e T E Q stnictur e i s lower .  Th e 
significan t  2-wa y interactio n betwee n Orde r  o f  presentatio n 

and Typ e o f  structure ,  F(l ,  20 )  =  6.44 ,  M S g =  12912.31 ,  p 
< .01 ,  show s tha t  ther e i s transfe r  fro m th e T E Q structur e 
t o th e R C structur e only .  Fo r  participant s w h o solve d T E Q 
problem s first .  Change s o f  structur e wer e easie r  t o obtai n i n 
bot h structures .  Fo r  subject s w h o solve d R C problem s first , 
i t  wa s easie r  t o Chang e value s i n bot h structures .  Thi s i s 
reflecte d i n a  significan t  2-way-interactio n betwee n Orde r 
of  presentatio n an d Typ e o f  move ,  F(l ,  20 )  =  11.46 ,  M S ^  = 
12912.31 ,  E<.01 . 

Further ,  ther e i s a  significan t  3-wa y interactio n betwee n 
Orde r  o f  presentation .  Typ e o f  structur e an d Typ e o f  move , 
F(l ,  20 )  =  7.19 ,  M S g =  8726.19 ,  p  <  .025 .  Lon g lasUn g 
impasse s occure d onl y i n task s o f  th e R C structur e wher e 
problem-solver s ha d t o appl y th e Chang e o f  Structur e 
operator . 

transforme d a  c o m m o n algebrai c structur e (RC )  int o a n 

unusua l  structur e (TEQ )  becaus e o f  implici t  constraints . 

The complimentar y mov e tha t  transform s th e unusua l 
TEQ-structur e int o th e mor e c o m m o n RC-structur e wa s 
easy t o obtai n becaus e n o implici t  constraint s occure d i n 
thi s structure .  Moreover ,  prio r  experienc e wit h th e T E Q -
structur e remove d al l  constraint s tha t  normall y occu r  i n th e 
RC-structur e an d make s th e Chang e o f  valu e mov e harde r 
t o apply . 

E x p e r i m e n t  3 :  P r i m i n g th e correc t  solutio n 

Constraint relaxation can be understood as re-distribution 
of  activatio n ove r  a  network .  Thi s vie w implie s tha t  addin g 
activatio n t o node s tha t  ar e par t  o f  th e solutio n shoul d 
reduc e th e effec t  o f  constraints .  A n increas e o f  activatio n o f 
singl e node s ca n b e achieve d b y semanti c primin g eve n 
when th e prime s ar e shor t  enoug h t o rul e ou t  consciou s 
processing .  Fo r  th e problem s tha t  lea d t o th e longes t 
impasse s (E Q an d S E Q i n th e Numera l  =  Numera l  +/ -
Numeral  structure )  w e implemente d suc h a  primin g 
procedure .  I t  starte d afte r  2  minute s (th e tim e a t  whic h leas t 
solution s wer e observe d i n Experimen t  1 )  i f  subject s ha d 
not  solve d th e proble m before .  W e predicte d tha t  suc h a 
procedur e woul d preven t  o r  shorte n impasses . 

Participants: 

Thirty-fiv e undergraduate s fro m th e universit y o f  Hambur g 
participate d fo r  cours e credit . 
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•  Chanfl e o f  Structur e 

Presen t  1s t  2n d 
Order  RC-TE Q 

Presen t  1s t  2n d 
Order  TEQ-R C 

Figur e 2 :  3-way-interactio n betwee n Orde r  o f 
presentation .  Typ e o f  structur e an d Typ e o f  m o v e 

Discussio n 

The predictions of the constraint relaxation hypothesis were 
supporte d b y th e results .  A s i n Exper imen t  1  i t  w a s ver y 
har d fo r  problem-solver s t o carr y ou t  a  m o v e tha t 

Procedur e 

The procedur e wa s th e sam e a s i n Experiment s 1  an d 2 
wit h a  tim e limi t  o f  8  minute s an d onl y on e bloc k 
consistin g o f  8  differen t  M S A task s ( 5 N O constrain t  tasks , 
1 0P- ,  1  EQ- ,  an d 1  SEQ-constrain t  task) .  I n th e primin g 
procedur e th e subject s wer e instructe d t o fixate  th e first 
positio n i n th e tas k (II I  i n II I  =  II I  +  111 )  a s soo n a s a  soun d 
occur s an d t o chang e th e fixation  t o th e secon d positio n ( = 
i n II I  =  II I  =  III )  onl y whe n th e conten t  o f  th e actua l 
positio n wa s displaye d agai n afte r  bein g hidde n fo r  30 0 
msec behin d a  blac k mask . 

The y remaine d fixated  o n th e secon d position ,  unti l  th e 
conten t  o f  tha t  positio n wa s displaye d again ,  afte r  bein g 
hidde n b y a  30 0 mse c blac k mask .  I n tha t  manne r  subject s 
attende d t o eac h par t  o f  th e equatio n i n succession .  I n th e 
experimenta l  grou p a t  on e o r  tw o (correct )  position(s )  th e 
symbol(s )  constitutin g th e solutio n wer e show n fo r  1 7 mse c 
(fo r  exampl e i n II I  =  II I  +  II I  a  '= '  wa s show n a t  th e 
positio n o f  th e '+') -  I n th e contro l  grou p onl y th e mas k wa s 
shown .  Afte r  havin g complete d thi s procedure ,  subject s 
continue d t o solv e th e proble m fo r  on e minute ,  the n th e 
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primin g procedur e starte d agai n Thi s circl e wa s repeate d 

unti l  subject s solve d th e proble m o r  th e tim e limi t  wa s 

reached . 

Results 

Figur e 3  show s th e cumulativ e distributio n o f  solutio n 

frequencie s fo r  th e E Q an d S E Q problem s fo r  differen t 

primin g interval s i n th e primin g an d th e contro l  conditions . 
I n th e primin g conditio n seve n subject s solve d on e an d tw o 

subject s solve d tw o o f  th e E Q an d S E Q problem s afte r  th e 
firs t  an d secon d primes .  I n th e contro l  conditio n n o 
solution s wer e observe d i n thi s tim e period . 

Usin g a  x -̂'est ,  w e compare d th e frequenc y o f  solution s 

afte r  th e firs t  an d secon d prim e wit h th e frequenc y o f 

solution s tha t  occure d afte r  th e th e thir d prim e (includm g 
not  solve d problems )  i n bot h experimenta l  groups .  Th e 

differenc e wa s highl y significant ,  x ^  (d f  =  1 )  =  .0004 . 
Subject s i n th e primin g conditio n solve d significantl y mor e 
problem s i n th e interval s followin g th e firs t  an d secon d 
primes ,  althoug h non e o f  th e subject s reporte d havin g 
detecte d th e prim e durin g th e experiment . 

impass e 

Primin g 
Contro l 

Star t  1s t  prim e 3r d prim e 5t h prim e 
Not  prime d 2n d prim e 4t h prim e no t  solve d 

Figur e 3 :  Cumulativ e frequenc y o f  solution s i n differen t 
primin g internal s fo r  th e E Q an d th e S E Q proble m i n 

primin g an d contro l  conditions . 

Discussio n 

Th e result s o f  experimen t  3  provid e stron g evidenc e fo r  th e 
notio n o f  re-distributio n o f  activatio n durin g insigh t 
proble m solving .  Undetectabl e semanti c prime s le d t o mor e 

frequen t  solution s t o insigh t  problem s i n th e impass e phase , 
wher e i n a n contro l  grou p n o subjec t  foun d a  solutio n t o th e 
proble m i n tha t  phase . 

G e n e r a l  D iscuss io n 

The results of our experiments provide evidence for several 

fact s relate d t o Ohisso n s  (1992 )  framewor k fo r  insigh t 
proble m solving ,  particularl y th e notio n o f  constrain t 

relaxation .  I n Experimen t  1  i t  wa s show n tha t  ther e ar e 

discontinuitie s i n proble m solvin g tha t  ca n no t  b e attribute d 

t o th e dept h an d th e widt h o f  a  problem-solver' s proble m 
spac e (her/hi s representatio n o f  th e problem) .  Thi s ca n no t 

be explaine d b y theorie s tha t  hypothesiz e insigh t  t o occu r 
onl y i n problem s wher e a  chang e o f  proble m spac e become s 
necessary ,  becaus e ther e ar e to o m a n y possibilitie s i n th e 

origina l  proble m spac e t o b e teste d o r  certai n feature s o f  th e 
proble m ar e no t  include d i n th e proble m representatio n 

(Kapla n &  Simon ,  1990) .  I t  als o rule s ou t  an y theor y tha t 
handle s insigh t  proble m solvin g fro m a  business-as-usua l 
perspectiv e (Seifer t  e t  al. ,  1994) ,  regardin g insigh t 
phenomen a a s a n eithe r  no t  importan t  o r  non-existen t 
cognitiv e phenomeno n (Weisberg ,  1981) . 

Our  result s suppor t  th e notio n o f  impasse s tha t  describ e a 
menta l  stat e i n whic h n o problem-solvin g occurs .  The y als o 
sho w tha t  on e reaso n fo r  impasse s ar e implici t  constraint s 

tha t  problem-solver s impos e o n th e goa l  stat e i n insigh t 
problems .  Thes e constraint s ar e remove d a s soo n a s th e 
solutio n t o on e proble m tha t  activate s certai n constraint s i s 
known .  Thi s ca n b e see n fro m th e larg e transfe r  t o othe r 

task s o f  th e sam e type . 
Th e result s o f  Experimen t  2  sho w tha t  th e structur e i n 

whic h a  proble m i s presente d govern s th e activatio n o f 
prio r  knowledge .  Differen t  meaning s constitute d b y th e 
structur e reverse d th e patter n o f  tas k difficulty .  Th e wa y i n 
whic h activatio n i s distribute d initiall y  i s  a  ftinction  o f 
relation s tha t  ar e establishe d betwee n singl e part s o f  a 

structure ,  no t  o f  ever y singl e featur e o r  symbo l  o f  tha t 
structure .  I n thi s sens e th e actua l  proble m representatio n i s 
merel y on e possibl e interpretatio n o f  th e tas k environment . 

O ne restructurin g proces s tha t  lead s t o th e resolutio n o f 
impasse s coul d b e identifie d i n Experimen t  3 .  I t  wa s 
possibl e t o pus h subject s toward s th e solutio n o f  insigh t 
problem s b y presentin g the m wit h undetectabl e semanti c 
primes .  Thi s provide s evidenc e fo r  a  continuou s proces s o f 
constrain t  relaxation ,  i.e .  th e decreas e o f  activatio n i n 
node s o f  a  semanti c networ k wit h time ,  a s caus e fo r  th e 
subjectiv e experienc e o f  sudde n restructuring . 
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