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Much progres s ha s bee n mad e i n th e las t  twent y year s 
bot h i n identifyin g th e menta l  processe s tha t  underli e higher -
leve l  cognitio n an d characterizin g th e cognitiv e deficit s tha t 
accompan y frontal-lob e damag e i n patients .  A s Dunba r  an d 
Sussman (1995 )  note ,  however ,  littl e wor k ha s bee n don e t o 
hel p understan d frontal-lobe  functio n b y linkin g cognitiv e 
wit h neuropsychologica l  research .  Thoug h ou r  understandin g 
of  th e rol e o f  workin g memor y i n cognitio n ha s greatl y 
increased ,  neuropsychologist s hav e onl y recentl y begu n t o 
discus s th e cognitiv e deficit s i n frontal-lob e patient s i n 
term s o f  basi c processe s suc h a s workin g memor y an d 
attention .  Thus ,  whil e i t  ha s bee n establishe d tha t  patient s 
wit h frontal-lob e damag e ofte n hav e difficult y i n performin g 
problem-solvin g tasks ,  unti l  recentl y littl e ha s bee n know n 
i n detai l  abou t  th e rol e o f  th e fronta l  lobe s i n cognition . 
Recent  work ,  however ,  ha s begu n t o associat e function s 
suc h a s workin g memor y an d executiv e contro l  wit h specifi c 
region s o f  th e frontal  cortex .  B y understandin g th e role s tha t 
workin g memor y an d executiv e contro l  pla y i n higher-leve l 
cognition.i t  shoul d b e possibl e t o predic t  whic h cognitiv e 
deficit s shoul d resul t  fro m injur y t o whic h regions .  Th e 
experimen t  describe d her e seek s t o mor e precisel y 
characteriz e th e working-memor y requirement s o f  on e aspec t 
of  highe r  cognitiv e function ,  namel y induction ,  b y showin g 
th e implication s tha t  impairmen t  o f  on e particula r  aspec t  o f 
workin g memor y ca n hav e a t  th e highe r  cognitiv e level . 

Evidenc e suggest s tha t  th e amoun t  o f  workin g memor y 
resource s devote d t o a  particula r  tas k greatl y affect s ho w 
much i s learned .  Ther e i s reaso n t o believ e tha t  workin g 
memory als o influence s th e complexit y o f  wha t  i s learne d 
We propos e tha t  unimpaire d executiv e contro l  i s  essentia l  t o 
th e proces s o f  inductio n throug h mechanism s suc h a s 
analogica l  mapping ,  wherea s i t  i s  les s vita l  t o simple r 
cognitiv e processe s suc h a s associatio n learning .  W e argu e 
tha t  th e hig h working-memor y loa d o f  analogica l  problem -
solvin g derive s fro m th e fac t  tha t  i n th e cours e o f  solvin g 
problem s b y analogy ,  individual s mus t  retai n th e element s 
of  th e source ,  th e element s o f  th e target ,  an d mapping s 

betwee n sourc e an d target .  I n th e experimen t  describe d here , 
we use d a  "dual-task "  paradig m (Dunba r  &  Sussman ,  1995 ) 
t o tes t  th e hypothesi s that ,  i n situation s i n whic h centra l 
executiv e functio n i s impaired ,  th e capacit y t o for m simpl e 
association s ma y remai n relativel y intact ,  eve n whe n th e 
capacit y t o for m comple x association s i s severel y impaired . 

Fift y participant s wer e presente d wit h a  serie s o f  eigh t 
mathematica l  grou p problems .  Mathematica l  group s ar e 
usefu l  fo r  studyin g structur e mappin g becaus e the y len d 
themselve s t o representatio n b y a  relationa l  schem a (Halfor d 
& Wilson ,  1980) .  I n addition ,  thes e task s ca n b e 
successfull y performe d throug h eithe r  structur e mappin g o r 
memory fo r  association s betwee n pair s o f  stimuli . 

We foun d that ,  relativ e t o thos e i n th e contro l  group , 
participant s wh o wer e require d t o solv e th e problem s whil e 
simultaneousl y performin g a  distracto r  tas k designe d t o 
interfer e wit h th e centra l  executiv e showe d impairmen t  i n 
th e abilit y  t o mak e inference s base d o n structur e mapping , 
eve n whe n the y wer e permitte d t o lear n association s betwee n 
stimul i  t o a  criterion .  W e interpre t  thi s findin g a s indicatin g 
tha t  impairment s i n analogica l  reasonin g linke d t o workin g 
memory deficit s ar e a t  leas t  partiall y  attributabl e t o th e fac t 
tha t  analogica l  problem-solvin g place s mor e sever e demand s 
on executiv e functio n tha n doe s associatio n learning . 
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