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P r o b l e m Solvin g a s Searc h 

Newel l  an d Simo n (1972 )  describe d proble m solvin g i n 
term s o f  searc h o f  proble m spaces .  Thi s framework  ha s 
prove d t o b e usefu l  fo r  describin g proble m solving . 
However ,  t o encompas s a  wide r  rang e o f  phenomena ,  i t  ha s 
been extende d i n tw o ways :  1 )  dual-spac e search ;  2 )  a n 
understandin g process . 

Dual-spac e searc h Simo n an d Le a (1974 )  propose d tha t 
inductio n ca n b e relate d t o proble m solvin g throug h a  dual -
spac e search .  Th e searc h fo r  rule s tha t  describ e a  tas k i s 
conducte d i n a  rul e space ,  th e state s o f  whic h ar e al l 
possibl e rules ,  an d operator s tha t  generate ,  modif y an d tes t 
rules .  Testin g require s movemen t  withi n instanc e space , 
consistin g o f  al l  possibl e state s o f  th e task .  Klah r  an d 
Dunbar  (1988 )  extende d th e concep t  o f  dual-spac e searc h 
and foun d tha t  testin g hypothese s le d t o bette r  learning . 

Understandin g processe s Befor e a  proble m solve r  ca n 
attemp t  a  problem ,  th e proble m instruction s mus t  b e 
understood .  Haye s an d Simo n (1976 )  incorporate d 
understandin g int o Newel l  an d Simon' s (1972 )  framework 
by proposin g understandin g a s a  subproces s tha t  form s a 
representatio n o f  th e proble m space . 

Understanding plus dual-space search 

I n a  dual-spac e searc h theory ,  understandin g processe s 
must  creat e th e representatio n o f  no t  onl y th e instanc e space , 
but  o f  th e rul e spac e a s well .  Thu s the y defin e th e instanc e 
state s tha t  ca n b e searched ,  an d th e candidat e rule s tha t 
migh t  gove m instanc e states .  Give n tha t  representation s ma y 
chang e durin g proble m solving ,  understandin g processe s 
coul d b e regarde d a s conductin g a  for m o f  search .  Therefor e 
the y ca n b e operator s fo r  searchin g a  spac e consistin g o f 
differen t  representationa l  states ,  wit h operator s tha t 
generate ,  modify ,  an d tes t  th e adequac y o f  representations . 
We se e representationa l  state s a s encompassin g th e proble m 
solver' s curren t  mode l  o f  ho w a  tas k works .  Thu s w e ter m 
thi s spac e mode l  space . 

Model  spac e I n th e three-spac e theor y o f  proble m solvin g 
th e mode l  spac e provide s th e representatio n o f  instances , 
and define s th e rul e spac e t o b e searched .  Whic h rule s 
appear  plausibl e wil l  depen d o n ho w a  proble m solve r  think s 
th e tas k works .  Fo r  example ,  i f  eac h componen t  o f  a  syste m 
is though t  t o b e independent ,  the n rule s proposin g 
interaction s wil l  no t  b e considered .  I f  th e mode l  changes , 
the n interaction s ma y becom e par t  o f  state s i n rul e space . 

Ther e i s n o final  goa l  stat e i n mode l  space ,  a  bette r 
understandin g o f  th e tas k ma y alway s b e possible . 

The three-spac e theor y o f  proble m solvin g i s presente d i n 
Figur e 1 .  Th e possibilit y  exist s o f  eac h spac e affectin g eac h 
othe r  space ,  bu t  i n differen t  ways .  Th e link s leadin g t o 
model  spac e ar e dotte d becaus e movemen t  i n mode l  spac e 
may b e rare .  Not e tha t  Figur e 1  i s no t  a  close d system .  Th e 
ra w dat a fo r  th e mode l  spac e i s provide d b y th e descriptio n 
of  th e task ;  instance s ma y requir e experiment s t o b e 
evaluated ;  an d memor y provide s dat a fo r  movemen t  i n eac h 
of  th e spaces . 

The three-spac e theor y ha s bot h empirica l  an d modelin g 
implications . 

ptuNc m 

I  1 

Model 
SpRce 

^ \ D K K I N H POSSIBILITIE S 

\, ^  memij n 

\  MODIFY ^ 
\ ^  MODfX 

DUFINl  Nv 
1 RKPRhShNTATIONSV 

\ 

Rul e 
Space 

II- .  S I 
RULES 

1 
MODIFY 
RUI  h S 

Instanc e 
Space 

t 
mcmoc \  rcsullNOl ' 

cvpaim a ts 

Figur e 1 :  Th e three-spac e searc h theory . 
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