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A b s t r a c t * 

In this paper, it is hypothesized that many of the 
behaviora l  abnormalitie s foun d i n autisti c person s 
resul t  from  deficit s i n fundamenta l  cognitiv e abilities . 
M e m wy an d attentio n ar e th e mos t  likel y candidates . 
Th e memor y defici t  m a y b e primaril y on e o f  retrieval , 
possibl y exacerbate d b y a n encodin g defici t  However , 
bot h type s o l  memor y defici t  ar e probabl y th e resul t  o f 
a (Rimar y defici t  i n attention .  Thi s i s supporte d b y th e 
observatio n tha t  th e autisti c memor y defici t  resemble s 
tha t  followin g frontal  lobe ,  rathe r  tha n mediotempora l 
lobe ,  damage .  Thi s an d othe r  evidenc e i s use d t o dra w 
a paralle l  betwee n autis m an d fronta l  lob e syndrome . 
I n ligh t  o f  thi s analogy ,  h o w a  primar y defici t  i n th e 
fundamenta l  cognitiv e abilit y o f  attentio n m a y b e 
responsibl e fo r  th e mor e secondar y autisti c deficit s i n 
memory an d mor e advance d form s o f  cognition ,  suc h 
as languag e acquisition ,  symbo l  manipulation ,  rul e 
extraction ,  an d socia l  interaction ,  i s explored . 

I n t r o d u c t i o n 

Several theories have been posited about how the 
mind s o f  autisti c peopl e differ .  S o m e sugges t  tha t 
autistic s hav e a n altere d thecw y o f  min d (Baron-Cohen , 
1989) .  Hobso n an d Le e (1989 )  conside r  th e disorde r  t o 
b e primaril y on e o f  affect ,  an d stil l  other s emphasiz e 
th e contributio a o f  fundamenta l  cognitiv e abilitie s 
(Gillberg ,  1990) .  Thi s las t  i s th e stanc e argue d f w 
here . 

I t  i s  hypothesize d tha t  underlyin g deficit s i n 
attentio n giv e ris e t o a  hos t  o f  otho -  cognitiv e deficit s 
i n autisti c persons ,  suc h a s thos e i n m e m o r y , 
language ,  an d certai n though t  processes .  Becaus e 
researc h o n basi c cognitiv e abilitie s i n autisti c peopl e 
i s relativel y sparse ,  th e evidenc e t o b e presente d i s 
onl y suggestive .  Nevotheless ,  th e idea s pu t  fort h i n 
thi s pape r  m a y serv e t o guid e m u c h neede d researc h 
int o th e mechanism s whic h m a y undCTli e th e variet y o f 
behaviora l  deficit s i n autisti c  paeons . 

*  Researc h funde d b y th e McDonnell-Pe w Crate r  fo r 
Cognitiv e Neuroscienc e i n Sa n Diego . 

M a ny cognitiv e abilitie s o f  autisti c peopl e diffe r 
fro m thos e o f  th e genera l  population .  Ther e ar e som e 
area s i n whic h the y see m markedl y deficien t  an d som e 
i n whic h the y ar e relativel y spared ,  o r  eve n unusuall y 
proficient .  Thei r  apparen t  socia l  withdrawa l  no t 
withstanding ,  th e mos t  strikin g cognitiv e defici t  i s i n 
language .  I t  ha s bee n estimate d tha t  a s man y a s 1 9 % 
of  autisti c childre n o f  8-1 0 year s ar e mute ,  an d 3 1 % 
spea k onl y som e words ,  thoug h no t  i n conversatio n 
(Rick s an d Wing ,  1975) . 

Leve l  o f  languag e attainmen t  ha s bee n correlate d 
wit h estimate s o f  intelligenc e (Rick s an d Wing , 
1975) ,  suggestin g a  relationshi p betwee n languag e an d 
othe r  cognitiv e abilities .  Thi s m a y bes t  b e understoo d 
withi n th e framewor k o f  th e min d a s instantiate d 
withi n a  massivel y paralle l  an d distribute d neura l 
syste m i n whic h ther e i s extensiv e fee d bac k betwee n 
systems ,  th e realit y o f  th e neocortex .  Withi n th e 
neocorte x i t  i s  likel y tha t  differen t  system s tha t  interac t 
wit h eac h othe r  ar e likel y t o mutuall y modif y th e 
informatio n processin g withi n eac h other .  Th e 
extensiv e bac k projection s betwee n area s o f  neocorte x 
indee d suppor t  tha t  th e effec t  o f  a  syste m A ,  suc h a s 
attention ,  feedin g forwar d ont o a  syste m B ,  suc h a s 
language ,  m a y depen d upo n th e natur e o f  th e 
informatio n processin g withi n syste m B  (language) . 
Thu s th e natur e o f  th e neura l  machiner y m a y enabl e 
languag e system s t o affec t  h o w attentiona l  system s 
affec t  linguisti c processing . 

Suc h effect s m a y b e mos t  apparen t  withi n th e 
contex t  o f  cognitiv e abilitie s whic h rel y heavil y o n 
bot h languag e an d attention .  Specificidly ,  symbo l 
manipulation ,  inference ,  o r  deduction ,  al l  o f  whic h 
m ay hav e bee n enable d o r  facilitate d b y th e 
developmen t  o f  language ,  m a y als o depen d upo n 
system s subservin g attention .  Autisti c person s 
experienc e difficult y wit h task s requirin g symbo l 
manipulation .  I f  thei r  attentiona l  system s ar e 
damaged,  assumin g th e symbo l  manipulatio n tas k 
require s bot h attentio n an d language ,  thei r  defici t  ma y 
most  accuratel y b e describe d a s on e o f  attentio n tha t 
create s a  defici t  i n one ,  th e other ,  o r  both ,  languag e 
and/o r  symbo l  manipulation .  Thi s pape r  focuse s upo n 
h o w deficit s i n mor e fundamenta l  cognitiv e abilities , 
suc h a s attention ,  memory ,  o r  emotion ,  m a y resul t 
i n languag e disabilities . 
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Anothe r  reaso n t o shif t  th e focu s o f  researc h fro m 
languag e t o othe r  basi c aspect s o f  cognitio n i s tha t 
languag e i s no t  likel y t o b e on e o f  th e mos t  basi c 
cognitiv e abilitie s (Bates ,  1990) .  Thi s ma y b e argue d 
at  leas t  fro m a n evolutionar y standpoint .  Evolutio n 
usuall y act s b y buildin g upo n alread y existin g 
structure s (Killackey ,  1987) .  an d languag e abilit y  i s 
one o f  th e mos t  recen t  t o evolve .  Thus ,  i t  probabl y 
depend s upo n th e existenc e o f  othe r  cognitiv e abilitie s 
fo r  it s  function ,  suc h a s attention ,  memory ,  an d 
percqjtion . 

Bas i c Cogn i t i v e Deficit s 

In this regard, memory and attention are likely 
candidates .  Memor y i s a  ubiquitou s propert y o f  th e 
brain ,  an d attentio n i s know n t o modif y memory . 
Indeed ,  bot h memor y an d attentio n see m t o b e 
abnorma l  i n autistics .  A  cours e o f  stud y i n whic h o f 
th e interactio n o f  memory ,  attention ,  an d the n 
language ,  an d th e emergen t  propertie s t o whic h the y 
giv e rise ,  ar e examined ,  i s mor e likel y t o yiel d a 
logica l  an d coheren t  accoun t  o f  th e structur e o f  th e 
cognitiv e deficit s i n autism .  Thi s i s i n contras t  t o th e 
approac h o f  addressin g th e proble m exclusivel y a t  a 
hig h leve l  o f  cognitiv e descriptio n withou t 
consideratio n o f  possibl e underlying ,  mor e basic , 
deficits .  However ,  hig h leve l  description s ar e 
necessar y t o defin e th e proble m s o tha t  th e neura l 
mechanism s whic h underl y the m ma y b e discovered . 
Such description s ma y eve n b e suggestiv e o f  th e 
underlyin g mechanism .  Nevertheless ,  onc e a  hig h 
leve l  descriptio n o f  th e proble m ha s bee n pu t  fort h t o 
guid e research ,  i t  ma y b e mor e fruitfu l  t o concentrat e 
on cognitiv e abilitie s tha t  ar e th e cornerstone s o f  mor e 
comple x cognitio n an d buil d u p fro m there ,  likel y 
redefinin g th e proble m itsel f  Suc h a n approac h i s 
advantageou s als o becaus e fundamenta l  cognitiv e 
abilitie s shoul d b e simpler ,  relativ e t o highe r  orde r 
cognition . 

M e m o ry 

Memory and Autism. Paradoxically perhaps, 
memory i s on e o f  th e area s o f  cognitio n i n whic h 
autistic s see m t o b e relativel y spared ,  o r  eve n 
especiall y able .  Fro m a s earl y a s Kanner' s (1943 ) 
origina l  article ,  autistic s hav e bee n considere d t o hav e 
prodigiou s rot e memor y skills ,  t o suc h a n exten t  tha t 
as man y a s 9.8 % o f  the m ar e categorize d a s idiot -
savants .  Nevertheless ,  a  memor y defici t  coul d accoun t 
fo r  a t  leas t  th e memory-dependen t  cognitiv e deficit s i n 
autism ,  includin g thei r  languag e problems .  Fo r 
example ,  autisti c childre n ten d t o us e a  holisti c 
approac h fo r  languag e acquisition ,  a s wel l  a s fo r  othe r 
learnin g situations .  Thi s ha s bee n propose d t o b e th e 

reaso n fo r  thei r  extende d echolalia ,  i n whic h the y jus t 
ten d t o repea t  bac k wha t  ha s bee n said .  (Prizant , 
1983) .  Prizan t  (1983 )  suggeste d tha t  autistic s hav e a n 
impaire d semanti c memor y system ,  whil e thei r 
episodi c memor y system ,  whic h enable s rot e memory , 
remain s intact .  Fo r  example ,  autistic s hav e troubl e 
segmentin g sentence s int o th e meaningfu l  part s whic h 
woul d b e store d i n a  semanti c memor y system .  Whil e 
curren t  researc h o n memor y woul d modif y thes e 
proposals ,  thi s exampl e illustrate s th e rol e tha t  a 
memory defici t  coul d pla y i n th e developmen t  o f 
memory dependen t  cognitiv e abilitie s i n autisti c 
people . 

Furthe r  suppor t  fo r  th e rol e o f  memor y deficit s i n 
th e autisti c syndrom e come s fro m a  numbe r  o f 
researcher s wh o hav e sough t  t o dra w a  paralle l  betwee n 
autis m an d th e amnesti c syndrom e (Bouche r  e t  al , 
1976 ;  Heltzer ,  e t  al ,  1981) .  Thi s researc h avenu e 
i s supporte d b y th e marke d learnin g disabilitie s o f 
autisti c children .  Afte r  all ,  memor y i s th e resul t  o f 
th e learnin g process ,  thoug h othe r  informatio n 
processin g deficit s ma y als o b e involved .  Thos e wh o 
favo r  a  memor y explanatio n o f  th e autisti c disorde r 
prefe r  t o attribut e tiie  biologica l  abnormalit y t o th e 
mediotempora l  lobes .  Damag e t o thes e structure s ha s 
been foun d bot h i n animal s an d i n human s t o resul t  i n 
profoun d anterograd e amnesia ,  a s wel l  a s som e 
retrograde .  Thi s amnesia ,  however ,  i s  restricte d t o 
explicit ,  o r  declarative ,  memorie s (Squire ,  1987) , 
accompanie d b y marke d sparin g o f  implici t  o r 
procedura l  memories . 

The semina l  pape r  o n memor y i n autistic s wa s tha t 
by Bouche r  an d Warringto n (1976) .  Thei r  mai n 
findin g wa s that ,  ove r  a  3 0 o r  6 0 secon d interval , 
autistic s wer e impaire d o n fre e recal l  an d recognition , 
but  performe d a t  essentiall y  norma l  level s o n test s o f 
cue d recall .  I n a  furthe r  serie s o f  studies ,  Bouche r 
(1981 )  locke d int o th e natur e o f  th e memor y defici t  an d 
sparin g i n autistics .  I n general ,  i t  wa s confirme d tha t 
autistic s d o indee d hav e goo d cue d recal l  abilitie s 
(Boucher ,  1981) .  However ,  the y ar e impaire d a t  fre e 
recal l  o f  recen t  events ,  an d lac k an y abilit y  a t  fac e 
recognitio n (Boucher ,  1981) .  Retrieva l  fro m memor y 
by autisti c person s require s stronge r  cuein g tha n i n 
normals .  Thei r  memor y ability ,  rot e learning ,  lik e 
cue d recall ,  i s externall y cue d o r  predominantl y self -
cued .  I t  ma y b e thi s face t  whic h allow s rot e memor y 
t o exis t  an d flouris h i n th e th e autisti c  person ,  servin g 
wel l  unde r  some ,  bu t  no t  all ,  behaviora l  conditions . 
Wherea s cue s serv e wel l  t o evok e remembranc e i n 
autistics ,  suc h peopl e mus t  rel y mor e heavil y upo n 
them .  Autisti c person s apparentl y ar e unabl e t o evok e 
memorie s internall y an d spontaneousl y withou t 
distinctiv e retrieva l  cues ,  an d wil l  see m t o b e impaire d 
on task s requirin g fre e recall .  Thus ,  abnorma l 
retrieva l  o f  store d knowledg e ma y b e a t  leas t  partl y 
responsibl e fo r  bot h thei r  memor y abilitie s an d 
deficits .  Wit h regar d t o idio t  savants ,  i n th e absenc e 
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of  a  norma l  m e m o r y system ,  auiistic s m a y overus e 
thei r  intac t  abilities ,  suc h a s rot e m e m a y ,  pcmittin g 
some o f  the m t o appea r  t o b e mnemonists . 

I n general ,  thes e finding s argu e agains t 
mediotempora l  lob e involvement .  Mediotempora l  lob e 
amnesi a i s though t  t o aris e fro m a  defici t  i n encoding . 
Suc h brai n injure d peopl e canno t  consolidat e ne w 
information ,  bu t  the y hav e n o troubl e recallin g 
informatio n acquire d prio r  t o thei r  lesion .  Thi s 
suggest s tha t  peopl e wit h mediotempora l  lob e lesion s 
hav e intac t  retrieva l  mechanisms .  Rather ,  thei r  defici t 
i s  primaril y on e o f  encoding .  Thus ,  th e autisti c 
m e m o ry defici t  canno t  b e solel y attribute d t o a n 
abnormalit y i n mediotempora l  lob e functio n analogou s 
t o th e amnesti c syndrome ,  thoug h ther e ma y b e som e 
subtl e involvemen t  o f  thi s brai n region .  Nevertheless , 
autistic s d o hav e a  memor y abnormality ,  bu t  i t  ma y 
hav e t o b e attribute d t o anothe r  cause .  Th e alternativ e 
t o b e explore d i n thi s pape r  i s th e paralle l  betwee n 
fronta l  lob e syndrom e an d autism .  I n additio n t o th e 
behaviora l  analogie s t o b e presented ,  Gedy e (1991) , 
i n a n extensiv e surve y o f  th e literature ,  ha s suggeste d 
tha t  "th e variet y o f  etiologie s tha t  caus e fronta l  lob e 
seizure s als o account s fo r  th e variet y o f  etiologie s 
trace d t o autism. "  Thu s th e neurolog y o f  fronta l  lob e 
disorder s an d autis m support s th e behaviora l  parallels . 
Fronta l  L o b e S y n d r o m e a n d A u t i s m . 
M e m o ry abnormalitie s ar e foun d i n peopl e wit h 
lesion s o f  th e fronta l  lobes .  Thi s for m o f  memor y 
disorde r  i s qualitativel y differen t  fro m tha t  o f  organi c 
amnesia .  I n a  wel l  controlle d serie s o f  studies , 
Janowsky ,  e t  a l  (1989 )  foun d tha t  ,  i n contras t  t o 
previou s studie s showin g greate r  deHcits ,  o n mos t 
type s o f  m e m o r y tasks ,  fronta l  lob e patient s 
performe d nea r  norma l  levels ,  particularl y relativ e t o 
amnesia c an d Korsakoff s syndrom e patients .  The y 
therefor e conclude d tha t  fronta l  lob e syndrom e doe s 
not  involv e th e kin d o f  globa l  amnesi a presen t  i n 
mediotempora l  patients .  Nevertheless ,  fronta l  patient s 
di d ten d t o perfor m a t  lowe r  level s tha n th e contro l 
groups ,  thoug h thi s fmdin g di d no t  reac h statistica l 
significance .  Fo r  example ,  fronta l  lob e patient s wer e 
somewhat  impaire d o n fre e recall .  Thi s i s congruen t 
wit h simila r  finding s i n autistics ,  thoug h th e evidenc e 
suggest s tha t  autistic s m a y b e mor e impaire d (Bouche r 
et  al ,  1976 ;  Boucher ,  1981) .  A  numbe r  o f 
Janowsky ,  e t  al' s  (1989 )  finding s ar e consisten t  wit h 
thos e o f  autistics ,  includin g recognitio n (Amel i  e t  al , 
1988 )  o n whic h bot h perfor m wel l  an d wor d fluenc y 
(Boucher ,  1988 )  o n whic h bot h group s ar e impaired . 

Thi s las t  findin g i s particularl y intwesting .  Impaire d 
wor d fluenc y i n fronta l  lob e patient s ha s bee n 
interprete d a s a  reductio n i n th e fluenc y an d spontaneit y 
of  comple x behavio r  (Shimamura ,  e t  al ,  1991) .  I n 
contrast ,  whil e autistic s generate d fewe r  miscellaneou s 
words ,  Bouche r  (1988 )  foun d tha t  die y performe d nea r 
norma l  whe n provide d wit h a  category .  Perhap s 
autistic s fin d a  categor y nam e a  bette r  cu e tha n d o 

fronta l  patients .  Th e autisti c people' s defici t  a t  fre e 
generatio n i n th e miscellaneou s condition , 
nevertheless ,  i s  consisten t  wit h thei r  impaire d fre e 
recal l  an d thei r  know n lac k o f  creativity .  Bot h group s 
m ay b e les s ap t  t o spontaneousl y searc h thei r 

knowledg e bas e t o generat e responses .  However , 
when a  stron g contextua l  cu e i s provided ,  activ e searc h 
m ay b e facilitated ,  o r  m a y b e les s necessar y fo r 
performance . 

Thes e consideration s m a y sugges t  tha t  neithe r 
autisti c person s no r  fronta l  lob e patient s hav e 
problem s consolidatin g memorie s o f  a n experience ,  a s 
do organi c amnesiacs .  Rather ,  th e proble m ma y b e o f 
a differen t  nature :  retrieval  (Shimamura ,  etal ,  1991) . 
Retrieva l  fro m m e m o r y involve s eithe r  implicit , 
nonconscious ,  o r  explicit ,  conscious ,  us e o f  store d 
information .  Explici t  retrieva l  i s  a n activ e proces s tha t 
may requir e th e participatio n o f  attention ,  whic h ma y 
be th e mechanis m whereb y th e interna l  structur e o f 
knowledg e ma y b e activel y searched .  Thus ,  s o calle d 
explici t  m e m o r y deficit s i n fronta l  patient s an d 
autistic s m a y b e mor e fundamentall y one s wit h 
mechanism s o f  attentio n rathe r  tha n wit h memory ,  pe r 
se.  I t  i s  als o possibl e tha t  thei r  retrieva l  difficultie s ar e 
exacerbate d b y a  defici t  i n encodin g tha t  result s fro m 
th e interactio n o f  attentio n wit h th e explici t  memor y 
system .  Thu s ther e m a y b e a  paralle l  betwee n th e 
dynamic s o f  learnin g an d tha t  o f  retrieval .  Thi s 
paralle l  m a y b e tha t  bot h involv e attention .  Som e 
for m o f  attentio n ma y direc t  wha t  get s encoded ,  whil e 
th e sam e o r  a  differen t  mechanis m o f  attentio n aid s 
retrieval . 

Attentio n 

Frontal Lobe Syndrome and Autism. With 
thi s i n mind ,  th e majorit y o f  th e memor y deficit s i n 
fronta l  lob e patient s ar e though t  t o b e associate d wit h 
thei r  inabilit y  t o pla n an d organiz e thei r  behavio r 
(Mayes ,  1988) .  Learnin g an d memor y tha t  requir e th e 
initiatio n an d maintenanc e o f  effortfu l  an d organize d 
strategie s o f  encodin g and/o r  retrieval ,  a s wel l  a s th e 
abilit y  t o switc h fro m on e strateg y t o anothe r  pos e th e 
greates t  problem s fo r  fronta l  lob e patient s (Mayes , 
1988) .  Thi s ha s indee d suggeste d t o som e tha t  th e 
fronta l  lob e syndrom e m a y involv e a  defici t  i n 
sustaine d attention .  £ĵ or(/u /  an d maintenanc e sugges t 
tha t  attentio n i s required ,  a s doe s switchin g ability . 
Attentio n provide s th e organis m wit h a  wa y t o orient , 
maintain ,  an d shif t  it s  awarenes s t o differen t  part s o f 
it s  knowledg e base ,  t o differen t  perceptua l  systems , 
and t o differen t  aspect s o f  them .  Fronta l  lob e patient s 
m ay hav e poo r  plannin g abilit y  becaus e the y canno t 
maintai n attention .  Thus ,  deficit s i n mechanism s o f 
attentio n m a y disrup t  th e informatio n processin g 
involve d i n plannin g whic h ma y lea d t o a n inabilit y  t o 
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for m comple x memories ,  a s wel l  a s hinderin g 
memory retrieva l  jrocesses . 
Attentio n a n d W o r k i n g M e m o r y .  Thes e 
neuropsychologica l  consideration s ar e supporte d b y 
anima l  studie s o f  prefronta l  workin g memory ,  whic h 
evolve d ou t  o f  S T M researc h i n psycholog y (Goldman -
Rakic ,  1989) .  Thes e studie s focu s o n spatia l  workin g 
memory.  Spatia l  processin g involve s th e parieta l 
lobes ,  a s wel l  a s prefrontal ,  an d th e parieta l  lobe s 
hav e als o bee n implicate d i n attention . 

The relationshi p betwee n wwk in g memor y an d shor t 
ter m m e m o r y ( S T M )  i s als o importan t  becaus e 
attentio n an d S T M ar e though t  t o b e closel y related . 
The connectio n m a y b e tha t  sustaine d attentio n i s 
require d i n orde r  t o hol d an d plac e informatio n i n S T M . 
Fronta l  patient s ten d t o d o poorl y o n S T M tests ,  suc h 
as digi t  spa n (Shimamura ,  1991) .  Thus ,  thi s m a y 
be du e t o a n attentiona l  deficit .  I t  wa s onc e commonl y 
though t  tha t  memor y formatio n proceede d fro m S T M 
t o lon g ter m m e m o r y ( L T M ) .  Thus ,  an y defici t  i n 
S T M woul d als o produc e a  defici t  i n L T M ,  o r  i n one' s 
overal l  knowledg e base .  Currentl y m e m o r y 
researcher s d o no t  brin g S T M studie s int o thei r 
theories ,  no r  d o mos t  explicitl y  conside r  attention .  I t 
wil l  therefor e b e suggeste d her e tha t  fronta l  lob e 
patient s ar e abnorma l  i n th e wa y tha t  attentio n act s o n 
th e workin g m e m o r y module s o f  th e fronta l  lobes . 
The primar y defici t  i n patient s wit h fronta l  lob e 
lesion s m a y b e du e t o th e extensiv e disruptio n o f 
cortica l  connectivit y necessar y fo r  attentio n t o bin d 
cortica l  module s togethe r  bot h spatiall y  an d temporall y 
i n a  wa y tha t  i s necessar y fo r  th e performanc e o f 
comple x behaviors ,  especiall y thos e requirin g goo d 

STM. 
Othe r  evidenc e tha t  support s th e fronta l  lob e paralle l 

ar e th e findings  tha t  bod i  population s see m t o hav e a 
tendenc y towar d perseveratio n o f  n o longe r  appropriat e 
responses ,  a s wel l  a s i n solvin g problem s fo r  whic h 
the y canno t  us e a  wel l  establishe d routin e (Mayes , 
1988 ;  Shimamura ,  e t  al .  1991) .  Bot h o f  thes e ar e 
stron g characteristic s o f  bot h syndromes .  Ther e ar e 
severa l  explanation s fo r  suc h behaviors ,  bu t  th e on e 
relevan t  t o thi s pape r  i s tha t  perseveratio n ma y resul t 
fi-om  inabilit y  t o shif t  attentio n awa y fro m a  previou s 
proble m an d wel l  establishe d routine s m a y b e require d 
i f  on e canno t  shif t  attentio n s o a s t o rapidl y acquire , 
or  shif t  t o a  contextuall y appropriate ,  a  moto r  pattern . 
C o u n t e r e v i d e n c e .  However ,  ther e i s som e 
evidenc e tha t  argue s agains t  drawin g a  paralle l  betwee n 
fronta l  lob e syndrom e an d autism .  O n e proble m i s 
tha t  digi t  spa n i s th e par t  o f  th e W A I S I Q tes t  o n 
whic h autistic s ar e relativel y facil e (Lincoln ,  e t  al , 
1988) ,  arguin g agains t  a n attentiona l  deficit . 
However ,  neurophysiologica l  wor k suggest s tha t 
autisti c peopl e ma y indee d hav e a  defici t  i n thei r  abilit y 
t o rapidl y shif t  thei r  attentio n (Courchesne ,  1990) . 
Ther e ar e severa l  possibl e explanation s fo r  thi s 
inconsistency .  Perhaps ,  autistic s hav e a 

compensator y attentiona l  mechanis m tha t  allow s the m 
t o perfor m nea r  norma l  o n th e digi t  spa n task . 
Alternatively ,  digi t  spa n m a y no t  requir e shifting ,  bu t 
rathe r  sustaining ,  attention ,  o r  perhap s digi t  spa n 
doe s no t  involv e attentio n t o an y grea t  degree . 
However ,  i t  i s  beyon d th e scop e o f  thi s pape r  t o 
determin e h o w t o asses s th e involvemen t  o f  attention . 
I t  i s  assume d tha t  attentio n tasks ,  suc h a s digi t  span , 
do asses s attention . 

Nevertheless ,  ther e ar e som e fronta l  lob e symptom s 
tha t  ar e clearl y no t  presen t  i n autistics .  Fo r  example , 
fronta l  patient s ar e know n t o confabulat e an d hav e 
persisten t  m o o d changes ,  includin g pseudodepressio n 
and pseudopsychopathy ,  autistic s m a y onl y exhibi t 
extreme s o f  emotio n an d the n onl y occasionally . 
Fronta l  patient s als o m a y hav e problem s aki n t o 
autotopagnosia ,  bein g deficien t  a t  behavior s relate d t o 
egocentri c spatia l  orientatio n (Mayes ,  1988) .  Fo r 
example ,  the y canno t  poin t  accuratel y t o part s o f  thei r 
bodie s a s instructed ,  whil e havin g n o troubl e finding 
thei r  wa y aroun d a  roo m vi a a  map .  Autisti c peopl e 
ar e bette r  a t  spatia l  task s tha n verba l  (Lincoln ,  e t  a l 
1988) ,  a s evidence d b y thei r  performanc e o n th e bloc k 
desig n an d objec t  assembl y section s o f  th e W A I S I Q 
test ,  wherea s fronta l  patient s performe d relativel y 
poOTl y o n bloc k design ,  a s wel l  a s pictur e arrangemen t 
and digi t  spa n (Janowsky ,  e t  al ,  1989) . 
Resolutio n o f  Discrepancies .  However ,  tha t 
ther e shoul d b e significan t  difference s betwee n autisti c 
behavio r  an d tha t  o f  fronta l  patient s shoul d b e 
expected ,  eve n i f  autis m doe s involv e abnormalitie s i n 
fronta l  lob e function .  Afte r  all ,  th e fronta l  lob e 
syndrom e i s usuall y see n a s th e resul t  o f  a n extensiv e 
cortica l  lesio n i n adulthood ,  wherea s autis m i s 
though t  t o b e a  developmenta l  disorde r  (Gillberg , 
1990) .  Th e forme r  result s fro m damag e t o a  mature , 
normall y develope d system .  Th e latte r  m a y resul t 
fro m th e developmen t  o f  abnorma l  connectivity . 
Abnorma l  neurona l  connectivit y o f  th e fronta l  lobes , 
and/o r  subcortica l  structure s subservin g th e fronta l 
lobes ,  ma y resul t  i n symptom s tha t  mimi c extensiv e 
lesion s t o fronta l  corte x i n adulthood .  I n relatio n t o 
thi s ide a fo r  mediotempora l  lob e amnesia ,  i t  m a y als o 
be tha t  som e o f  th e difference s betwee n autis m an d 
organi c amnesi a ar e du e t o th e difference s tha t  resul t 
fro m a  developmenta l  lesio n a s oppose d t o on e receive d 
afte r  maturity .  Nevertheless ,  autis m seem s t o shar e 
mor e cognitiv e abnormalitie s i n c o m m o n wit h fronta l 
lob e syndrome ,  tha n wit h mediotempora l  lob e 
amnesia ,  thoug h ther e m a y i n fac t  b e a  composit e o f 
cause s o f  th e autisti c disorder ,  involvin g bot h 
mediotempora l  lob e an d fronta l  lob e function .  Th e 
diversit y o f  lesion s classifie d a s frontal ,  a s wel l  a s 
difficultie s wit h diagnosin g autism ,  m a y the n 
contribut e furthe r  t o discrepancie s betwee n fronta l  lob e 
syndrom e an d autism . 
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Emergenc e o f  Highe r  Orde r  Cognitiv e 
Impairmen t 

Assuming that at least some of the symptoms of 
autis m may b e attribute d t o fronta l  lob e dysfunction , 
i t  i s  relevan t  t o as k whethe r  thi s coul d accoun t  fo r  any , 
some,  o r  al l  o f  thei r  deficit s i n highe r  orde r  cognitiv e 
abilities ,  suc h a s languag e acquisition ,  concep t 
formation ,  categorization ,  an d symboli c 
representation .  Suc h comparison s ar e complicate d b y 
th e fac t  tha t  i n neithe r  autis m no r  fronta l  lob e 
syndrom e ar e th e fundamenta l  cognitiv e deficit s 
characterized ,  le t  alon e an y mor e comple x abilities . 

However ,  on e w a y i n whic h a n atteniiona l  defici t 
coul d resul t  i n th e comple x o f  cognitiv e deficit s foun d 
i n thes e group s m a y b e suggeste d b y a  stud y b y 
Cohen ,  Ivry ,  an d Keel e (1990) .  The y hav e show n 
tha t  attentio n i s require d fo r  th e learnin g o f  comple x 
sequence s o f  stimuli .  Simple r  sequences ,  i n whic h 
th e previou s symbo l  determine s identit y o f  th e nex t 

symbol ,  eg .  123123- ' ,  m a y involv e th e 
constructio n o f  onl y simpl e association s betwee n 
stimuli ,  but  mor e comple x sequences ,  i n whic h ther e 
ar e multiple ,  ye t  constrained ,  possibilitie s fo r  th e 

identit y o f  th e nex t  symbol ,  eg .  132312132312- , 
requir e th e formatio n o f  a  hierarchica l  representation . 
Suc h les s constraine d sequence s canno t  b e achieve d 
withou t  attention .  Attentio n m a y serv e t o brea k dow n 
th e sequenc e int o componen t  part s t o whic h a  highe r 
leve l  descriptio n m a y b e attached ,  thes e highe r  leve l 
description s bein g mor e determined .  Thi s descriptio n 
act s a s a n additiona l  cu e tha t  make s manipulatio n o f 
th e underlyin g informatio n easier . 

Thes e idea s ar e consisten t  wit h th e finding s o f 
Hermeli n (1976 )  tha t  autistic s d o no t  ten d t o engag e 
i n rul e extractio n t o ai d the m i n learnin g visua l 
sequences .  Rather ,  the y lear n the m b y rote . 
Hermelin' s wor k als o suggest s tha t  autistic s ten d t o 
orde r  sequence s spatiall y  rathe r  tha n temporally ,  th e 
most  c o m m o n strateg y i n controls .  Thi s i s consisten t 
wit h th e fronta l  lob e defici t  wit h tempora l  orde r 
(Shimamura ,  Janowsky ,  an d Squire ,  1991) . 
Additiona l  evidenc e fo r  a  parsin g disabilit y  come s from 
wor k tha t  suggest s tha t  autistic s m a y proces s sensor y 
informatio n centrall y i n a  fundamentall y differen t  wa y 
(Omit z 1975 .  O'Connor ,  1975 .  DeMyer .  1975) . 
resultin g i n a n inabilit y t o organiz e informatio n int o 
modalit y independen t  codes .  Normally ,  throug h th e 
extractio n o f  rule s an d redundancies ,  on e ma y arriv e a t 
an appropriat e integratio n an d interpretatio n o f  th e 
component s o f  a  perceptua l  experience .  Suc h code s 
coul d b e use d t o reduc e informatio n loa d (Hermelin , 
1976) ,  o r  t o facilitat e understandin g o r  whateve r 
behavio r  i n whic h on e i s  engaged .  Overall ,  thi s 
researc h support s th e contentio n tha t  autistic s m a y no t 
be abl e t o us e attentio n t o pars e a n experienc e i n a  wa y 
necessar y t o generat e suc h simplifyin g code s o r  rules , 
an d i s  consisten t  wit h Prizant' s (1983 )  findin g tha t 

autistic s ar e impaire d a t  sentenc e segmentation . 
Therefor e attentio n play s a n essentia l  par t  i n 
determinin g th e structur e o f  th e mind' s knowledge . 
Thi s structur e i s les s a  propert y o f  th e stati c entit y o f 
m e m o ry tha n th e resul t  o f  th e dynami c actio n o f 
attentio n o n th e learnin g experienc e ove r  spac e an d 
time .  I t  i s  wit h suc h dynamic s tha t  autistic s hav e 
particula r  difficulty . 

I n term s o f  highe r  cognitiv e functions ,  severa l 
studie s hav e show n tha t  autistic s hav e troubl e 
manipulatin g information ,  includin g symbol s (Rick s 

and Wing ,  1976) .  Tager-Flusber g (1985 )  foun d tha t 
autisti c peopl e d o not  us e thei r  acquire d cognitiv e 
skill s i n a  flexibl e an d appropriat e way .  Whil e sh e 
als o foun d tha t  organizatio n o f  thei r  semanti c 
knowledg e fo r  concret e object s i s largel y intact ,  thi s 
nee d no t  warran t  th e conclusio n tha t  autistic s ar e no t 
defici t  i n thei r  us e o f  auentio n a t  encoding .  Afte r  all , 
i t  take s the m a n unusuall y lon g tim e t o lear n thes e 
concret e words ,  an d thi s stud y di d not  examin e thei r 
abilitie s wit h abstrac t  words .  Prizant' s (1983 )  wor k o n 
th e autisti c styl e o f  languag e acquisitio n suggest s tha t 
the y hav e a  genera l  defici t  i n usin g thei r  knowledg e an d 
cognitiv e abilities .  Whil e wor k o n concret e versu s 
abstrac t  word s ar e spars e (Hobso n &  Lee ,  1989 ; 
Eskesetal ,  1990) ,  mos t  researcher s conside r  autistic s 
t o b e impaire d a t  makin g abstraction s (Rick s &  Wing , 
1975 ;  Prizant ,  1983 ;  Tager-Husberg .  1985 ; 
Hobso n &  Lee ,  1989) .  Anothe r  demonstratio n o f  thi s 
disabilit y  i s  th e tendenc y o f  autisti c person s t o us e a 
holisti c rathe r  tha n a n analyti c approac h (Prizant , 
1983) .  Thi s i s tru e o f  thei r  languag e acquisitio n an d o f 
othe r  learnin g domains .  The y d o no t  ten d t o pars e thei r 
experience s int o meaningful ,  structure d components . 
Rather ,  autistic s for m context-boun d holisti c 
representation s wit h littl e meaning ,  especiall y fo r  th e 
parts .  Inflexibl e us e o f  an y representatio n forme d ma y 
indicat e tha t  the y canno t  focu s attentio n o n thei r 
interna l  representation s efficientl y enoug h t o 
manipulat e them ,  no r  ca n the y pars e an d cod e 
representations .  Thus ,  th e flexibilit y o f  cognitio n 
may depen d upo n attentiona l  capacity . 

Conclusion s 

It has been seen that the autistic syndrome results in a 
complicate d composit e o f  cognitiv e deficits .  I t  ha s 
bee n argue d i n thi s pape r  tha t  th e bes t  wa y t o 
understan d suc h complexit y m a y b e t o stri p i t  dow n t o 
it s mos t  fundamenta l  elements .  Whi l e mos t 
researcher s hav e focuse d o n language ,  thi s i s  no t 
likel y t o b e th e mos t  basi c cognitiv e abilit y  (Bates , 
1990) .  Thus ,  i t  seem s reasonabl e tha t  on e shoul d 
loo k elsewher e fo r  mor e basi c aspect s o f  cognition . 
M e m o ry and ,  particularly ,  attentio n ar e put  fort h a s 
th e mos t  fruitfu l  alternatives .  Additionally , 
comparison s betwee n autisti c performanc e an d othe r 
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patien t  population s ma y serv e t o generat e idea s a s t o 
th e natur e o f  th e defici t  i n eithe r  disorder .  I n term s o f 
cognitiv e mechanisms ,  researc h int o autis m ha s tende d 
t o b e lik e th e defici t  itself .  It s  approac h perhap s tend s 
t o b e holisti c an d devoi d o f  th e foundationa l  meanin g 
tha t  coul d b e provide d b y a n emphasi s o n cognitiv e 
abilities ,  lik e attentio n an d memory .  Stud y o f  th e 
cornerstone s o f  cognitio n ma y groun d researc h o n 
autism ,  contributin g t o th e elucidatio n o f  th e primar y 

behaviora l  characteristic s whic h giv e ris e t o th e mor e 
comple x behaviora l  deficit s i n languag e an d though t 
seen i n th e autisti c  syndrome . 
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