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Neuropsychological Constraints on the Organization of Memory 

Neal J. Cohen 
Departmen t  o f  Psycholog y 
John s Hopkin s Universit y 

Neuropsychological investigation of patients with cognitive impairments 
followin g brai n insul t  ha s lon g bee n directe d a t  understandin g th e th e 
organizatio n o f  menta l  processe s a t  a n anatomica l  level .  Recently ,  however , 
considerabl e attentio n ha s bee n focuse d o n th e potentia l  contribution s o f 
neuropsychologica l  wor k t o a n understandin g o f  organizatio n a t  a  functiona l  o r 
cognitiv e level .  Damage t o discret e region s o f  th e brai n ca n produc e 
surprisingl y circumscribe d deficit s tha t  ar e specifi c  t o particula r  cognitiv e 
domains ,  and ,  indeed ,  specifi c  t o particula r  componen t  processe s o r  system s 
withi n a  give n cognitiv e domain .  Th e selectivit y o f  thes e deficit s indicate s 
constraint s o n cognitiv e organizatio n impose d b y th e architectur e o f  th e 
brain .  Identificatio n an d characterizatio n o f  th e natur e o f  thes e selectiv e 
cognitiv e deficit s ha s permitte d new ,  principle d inference s t o b e draw n abou t 
th e organizatio n o f  norma l  cognitiv e systems ,  an d i t  ha s provide d confirmatio n 
of  th e biologica l  validit y o f  aspect s o f  model s derive d fro m wor k wit h norma l 
subject s o r  compute r  simulations . 

This paper will focus on one example of the way in which cognitive 
neuropsychologica l  researc h identifie s importan t  biologica l  constraint s o n 
cognition .  I n brief ,  recen t  studie s hav e reveale d tha t  amnesi c patient s wit h 
sever e an d pervasiv e disorder s i n learnin g an d memor y ca n nonetheles s acquir e 
new cognitiv e skill s  a t  a  rat e an d i n a  manne r  comparabl e t o norma l  contro l 
subjects .  Thes e subject s retai n th e capacit y t o acquir e informatio n tha t 
guide s performanc e whil e a t  th e sam e tim e showin g a  profoun d disabilit y  i n 
acquirin g memor y trace s accessibl e t o verba l  repor t  o r  othe r  explici t  memor y 
retrieva l  processes .  Fo r  example ,  suc h patient s ca n lear n th e optima l 
solutio n t o th e Towe r  o f  Hano i  problem ,  eve n thoug h the y ma y b e incapabl e o f 
rememberin g tha t  the y hav e don e th e proble m before ,  o r  tha t  the y kno w ho w t o 
solv e it .  The y ma y als o b e incapabl e o f  explainin g eithe r  th e solution s the y 
produc e o r  th e constraint s the y observ e i n producin g a  lega l  an d optima l 
serie s o f  moves . 

Future models of normal learning and memory must account for this striking 
dissociation .  Suc h account s ma y b e buil t  aroun d th e assumptio n tha t  ther e ar e 
fundamenta l  difference s betwee n th e memor y processe s o r  system s mediatin g 
skille d performanc e an d thos e mediatin g th e rememberin g o f  fact s an d events . 
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