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Multi-Leve l  Analysi s o f  M e m o r y Dissociation s 

Hongbi n Wang an d Jiaji e Zhan g 
Departmen t  o f  Psycholog y 
The Ohi o Stal e Universit y 

1827 Nei l  Avenu e 
Columbus ,  O H 4321 0 
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Abstrac t 

Dissociations between explicit and implicit memory tests, 
betwee n recollectiv e an d automati c retrieva l  processes ,  an d 
betwee n memoria l  state s o f  awarenes s o f  pas t  event s al l 
sugges t  tha t  huma n memor y i s no t  a  unitar y faculty .  Memor y 
dissociation s reflec t  th e comple x relationshi p betwee n 
consciousnes s an d memory .  T o understan d suc h a  comple x 
relationship ,  an y singl e leve l  o f  analysi s i s no t  enoug h an d 
may b e misleading .  A  multi-leve l  analysi s wa s proposed . 
One o f  th e mos t  seriou s problem s wit h th e process -
dissociatio n procedur e i s  it s failur e t o separat e proces s leve l 
of  analysi s an d memoria l  awarenes s leve l  o f  analysis .  On e 
experimen t  wa s reporte d t o suppor t  th e abov e argimients . 

Introduction 

Explici t  test s o f  m e m o r y refe r  t o th e test s i n whic h subject s 
ar e explicitl y  tol d th e relationshi p betwee n th e prio r  stud y 
an d th e followin g test .  I n thi s case ,  i n orde r  fo r  subject s t o 
perfor m th e test ,  intentionall y retrievin g pas t  event s i s 
necessary .  I n contras t  t o explici t  test s o f  memory ,  implici t 
test s o f  m e m o r y refe r  t o th e test s i n whic h subject s ar e 
simpl y tol d t o perfor m a  tas k a s wel l  a s possible ,  withou t  th e 
mentionin g o f  th e prio r  stud y episode .  A  larg e bod y o f  dat a 
has show n tha t  thes e tw o type s o f  test s ca n b e dissociate d 
(fo r  reviews ,  se e Schacter ,  1987 ;  Richardson-Klaveh n & 
Bjork ,  1988) .  Dissociation s betwee n explici t  an d implici t 
test s o f  m e m o r y sugges t  tha t  (a )  huma n m e m o r y i s no t  a 
unitar y facult y an d (b )  consciousnes s play s a n essentia l  rol e 
i n dissociabl e h u m a n memcMy. 

A theoretica l  debat e i s concerne d wit h whethe r  m e m o r y 
system s o r  psychologica l  jH-ocesse s ar e responsibl e fo r  thes e 
tas k dissociations .  M e m o r y system s theorie s clai m tha t 
ther e ar e distinc t  m e m o r y system s i n th e huma n brai n an d 
tha t  implici t  test s depen d o n th e m e m o r y system s tha t  ar e 
distinc t  fro m thos e tha t  suppor t  explici t  test s (e.g. ,  Tulvin g 
& Schacter ,  1990 ;  Schacter ,  1990 ,  1992) .  I n contrast , 
processin g theorie s clai m tha t  proposin g distinc t  m e m o r y 
system s i s  neithe r  necessar y no r  economic ,  an d tha t 
dissociation s betwee n test s ca n b e an d shoul d b e understoo d 
i n term s o f  th e underlyin g perceptua l  an d conceptua l 
processin g operation s carrie d ou t  durin g stud y an d tes t 
phase s (e.g. ,  Roedige r  &  McDemot t ,  1993) . 

Whil e th e theoretica l  debat e remain s t o b e resolved , 
severa l  researcher s hav e starte d t o challeng e th e underlyin g 
transparenc y (Dun n &  Kirsner ,  1989 )  o r  process-purit y 

(Jacoby ,  Toth ,  &  Yonelinas ,  1993 )  assumptio n o n whic h 
severa l  theoretica l  approache s ar e based .  Fo r  example ,  the y 
ask w h y explici t  an d imphci t  memor y test s mus t  tf ^  distinc t 
m e m o ry system s o r  differen t  retrieva l  processes ,  w h y test s 
and m e m o r y system s mus t  b e "transparent" ,  an d w h y test s 
must  b e process-pure .  Thes e challenge s hav e receive d som e 
empirica l  suppor t  (e.g. ,  Richardson-Klavehn ,  Lee ,  Joubran , 
& Bjoiic ,  1994) ,  whic h suggest s tha t  differen t  retrieva l 
processe s migh t  b e involve d i n a  singl e m e m o r y tes t  an d 
m e m o ry test s nee d no t  b e process-pure . 

The Process-Dissociation Procedure 

The process-dissociatio n procedur e (Jacoby ,  1991 ;  Jacoby , 
Toth ,  &  Yonelinas ,  1993 )  ha s bee n claime d t o provid e a 
genera l  methodologica l  framewor k fo r  identifyin g th e 
influence s o f  recollectiv e an d automati c retrieva l  processe s 
i n a  singl e m e m o r y test .  I t  make s tw o critica l  assumptions . 
Th e first  on e i s tha t  recollectiv e processe s an d automati c 
processe s mak e independen t  contribution s t o th e overal l  tes t 
performanc e (se e Jacoby ,  Toth ,  Yonelinas ,  &  Debner , 
1994) .  Th e secon d on e i s  tha t  th e differenc e betwee n 
recollectiv e an d automati c retrieva l  processe s ca n b e 
considere d a s a n issu e o f  control .  M o r e specifically , 
recollectiv e retrieva l  processe s ca n no t  onl y voluntaril y 
activat e a n action ,  bu t  als o "inhibi t  a n actio n b y opposin g 
influence s tha t  woul d otherwis e prevail "  (Jacoby ,  Lindsay , 
& Toth ,  1992 ,  p .  804) .  I n contrast ,  automati c retrieva l 
processe s hav e n o contro l  a t  al l  an d alway s occu r 
spontaneousl y an d automatically . 

Base d o n thes e tw o assumptions ,  Jacob y an d colleague s 
clai m tha t  b y adoptin g th e metho d o f  opposition ,  i t  i s 
possibl e t o oppos e th e influence s o f  tw o type s o f  retrieva l 
processe s an d le t  th e tw o wor k i n th e opposit e directions . 
The y cal l  th e tes t  i n whic h bot h type s o f  processe s wor k i n 
th e sam e directio n a n inclusio n test ,  an d th e tes t  i n whic h 
bot h type s o f  processe s wor k i n th e opposit e direction s a n 
exclusio n test .  I n a  word-ste m completio n task ,  a n inclusio n 
tes t  require s subject s t o tr y t o retriev e a  previousl y studie d 
wor d t o complet e a  stem ,  whil e a n exclusio n tes t  require s 
subject s t o tr y no t  t o us e studie d word s a s th e completio n 
(i.e. ,  tr y t o exclud e studie d words) . 

The y furthe r  clai m tha t  i n a n inclusio n test ,  th e probabilit y 
of  respondin g wit h a  studie d wor d i s  th e probabilit y o f 
recollectio n (R )  plu s th e probabilit y o f  th e wor d 
automaticall y comin g t o min d whe n ther e i s a  failur e o f 
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recollection  [A(l-R )  ] ;  an d i n a n exclusio n test ,  a  studie d 
wor d wil l  b e produce d onl y whe n i t  come s t o min d 
auuxnaticall y an d i t  i s  no t  recollecte d [A(l-R)] .  Tha t  is , 

I  =  R  +  A(1-R) .  (I ) 
E =  A(1-R) .  (2 ) 

wher e I  i s  th e inclusio n tes t  performanc e an d E  i s th e 
exclusio n tes t  performance .  Th e influence s o f  recollectiv e 
processe s an d automati c processe s ca n thu s b e easil y 
calculated :  / ? =  / - £ .  a D d A =  E/(l-R) . 

Althoug h th e process-dissociatio n procedur e ha s resulte d 
i n severa l  empirica l  flndings  (e.g. ,  Jacoby .  Toth ,  & 
YoneUnas ,  1993 ;  Toth ,  Reingold ,  &  Jacob y ,  1994) ,  i t  ha s 
als o bee n subjec t  t o severa l  criticisms .  Fo r  example , 
Joorden s an d Merikl e (1993 )  argu e tha t  th e independenc e 
assumptio n underlyin g th e process-dissociatio n procedur e i s 
problemati c becaus e a  redundanc y relationshi p betwee n th e 
tw o type s o f  processe s i s equall y plausible .  Richardson -
Klavehn ,  Gaxdiae t  an d Jav a (i n press )  eve n argue d tha t  th e 
R a n d A i n equatio n (1 )  nee d no t  t o b e equa l  t o th e / ? an d A 
i n equatio n (2) .  However ,  a s w e wil l  sho w below ,  perh^ s 
one o f  th e mos t  seriou s problem s wit h th e process -
dissociatio n procedur e i s it s failur e t o distinguis h retrieva l 
processe s fro m memoria l  state s o f  awareness .  Thi s proble m 
i s directl y reflecte d i n it s contro l  assumption . 

Where Is Control? 

The process-dissociatio n procedur e define s contro l  a s th e 
abilit y  t o inhibi t  a n actio n tha t  woul d otherwis e b e ver y 
likel y t o occur .  I t  i s  assume d tha t  recollectiv e retrieva l 
processe s hav e contro l  abilit y  wherea s automati c retrieva l 
processe s d o no t  hav e it . 

Let  u s conside r  h o w a  studie d wor d ca n b e exclude d firom 
bein g use d i n a n exclusio n test .  N o matte r  h o w i t  i s 
produced ,  whethe r  i t  wU l  b e use d a s a  respons e depend s o n 
ho w th e subjec t  think s abou t  it .  Clearly ,  whil e retrieva l 
processe s ar e responsibl e fo r  producin g a  word ,  o r  bringin g 
a wor d t o mind ,  i t  i s  th e subjea' s memoria l  awarenes s abou t 
tha t  wor d tha t  serve s a s th e contro l  criterio n fo r  decidin g 
usin g o r  excluding .  A  studie d wor d wil l  b e exclude d i n a n 
exclusio n tes t  i f  an d onl y i f  subject s judg e tha t  i t  i s  a  studie d 
word .  Suc h a  judgmen t  mus t  b e base d o n thei r  subjectiv e 
experienc e o r  memoria l  awarenes s o f  tha t  wor d bu t  no t  o n 
th e processe s whic h brin g tha t  wor d bac k t o mind . 

Fro m thi s perspective ,  contro l  i s  no t  a  functio n o f  retrieval 
processe s bu t  a  functio n o f  memoria l  state s o f  awareness . 
Sinc e memoria l  state s o f  awarenes s o f  pas t  event s ar e mor e 
likel y t o b e a  continuum ,  contro l  i s  no t  a n all-or-non e bu t  a 
continuou s quantity .  O n th e on e hand ,  consciou s recollec -
tio n experienc e ha s absolut e contro l  powe r  becaus e onc e 
one ha s recollectio n experienc e abou t  a  word' s earlie r 
presence ,  thi s wor d wil l  defmitel y b e exclude d i n a n 
exclusio n test .  O n th e othe r  hand ,  differen t  level s o f 
feeling s o f  familiarit y m a y hav e differen t  degree s o f  contro l 
power .  Tha t  is ,  a  wor d tha t  look s mor e familia r  i s  mor e 
likel y t o b e exclude d i n a n exclusio n tes t  tha n a  wor d tha t 
look s les s familiar . 

Summary 

Contro l  i s  no t  a  uniqu e propert y o f  recollectiv e retrieval 
processes .  Instead ,  contro l  i s  a  continuou s functio n o f 

memoria l  state s o f  awarenes s o f  pas t  events .  B y usin g 
"conux)! "  a s th e ke y concept ,  wha t  th e process-dissociatio n 
procedur e reall y dissociate s i s th e consciou s (controlled ) 
an d unconsciou s memoria l  awareness ,  bu t  no t  th e 
underlyin g recollectiv e an d automati c retrieval  processes , 
whic h th e process-dissociatio n procedur e i s designe d t o 
dissociate .  I n th e nex t  sectio n w e present s a n experimen t 
supportin g th e abov e arguments . 

Experimental Study 

The mai n hypothesi s o f  thi s experimen t  i s tha t  automati c 
retrieva l  processe s ca n als o b e associate d wit h control .  I n 
thi s experiment ,  subject s performe d a  cued-recal l  test .  I n 
addition ,  the y wer e aske d t o mak e a  confidenc e judgmen t 
abou t  eac h completion .  Th e basi c ide a i s a s follows .  I f  a 
studie d wor d i s produce d b y recollectiv e retrieval  processes , 
a subjec t  shoul d hav e absolut e contro l  an d judg e i t  a s a n ol d 
(studied )  wor d wit h highes t  confidence .  However ,  i f  a 
studie d wor d come s t o min d b y automati c retrieva l 
processe s instea d o f  recollectiv e retrieval  processes ,  h o w 
wil l  a  subjec t  behave ? Wil l  th e subjec t  jus t  mak e rando m 
confidenc e judgmen t  an d sho w n o control ,  o r  wil l  th e 
subjec t  sho w a  certai n predictabl e judgmen t  pattern ? 

Tli e independen t  variabl e manipulated  i n thi s experimen t 
was th e lette r  orde r  o f  word-stem s give n a s cues .  I n th e 
normal-orde r  condition ,  th e letter s o f  eac h word-ste m wer e 
presente d t o subject s i n th e norma l  order ,  e.g. ,  " m e m " 
fo r  "memory" .  I n th e r e versed-orde r  condition ,  th e 
position s o f  th e initia l  tw o letter s o f  eac h word-ste m wer e 
switched ,  e.g. ,  " e m m "  fo r  "memory" .  Thi s manipula -
tio n wa s expecte d t o influenc e automati c retrieva l  processe s 
but  no t  recollectiv e retrieva l  processes .  Thi s i s becaus e 
automati c retrieva l  processe s ar e usuall y base d o n data -
drive n processe s o r  perceptua l  fluenc y (Jacoby ,  1983) , 
wherea s recollectiv e retrieval  jwocesse s ar e usuall y base d o n 
conceptuall y drive n processes .  Changin g th e physica l  for -
mat  o f  a  cu e migh t  hur t  th e fluenc y o f  a  studie d word' s 
comin g t o min d bu t  shoul d no t  hur t  recollectiv e retrieva l 
processes . 

Method 

Subjects. Forty-four native English speakers participated in 
th e experimen t  i n retur n fo r  credi t  i n a n introductor y 
psycholog y cours e a t  Th e Ohi o Stat e University . 

Materials. The stimulus set consisted of 120 five or six-
lette r  word s wit h averag e hig h frequency .  6 0 o f  the m wer e 
use d fo r  study ,  an d al l  12 0 wer e use d fo r  tes t  (thu s equatin g 
th e numbe r  o f  stem s a t  tes t  correspondin g t o ol d an d n e w 
items) .  Normal-orde r  word-stem s consiste d o f  th e initia l 
thre e letter s o f  eac h wor d i n correc t  orde r  an d 2  o r  3  dashes , 
dependin g o n th e word-length .  Reversed-orde r  word-stem s 
wer e create d b y switchin g th e initia l  tw o letter s o f 
correspondin g normal-orde r  word-stems .  Eac h word-ste m 
coul d b e complete d b y mor e tha n on e word .  A n y tw o word s 
i n th e stimulu s se t  hav e differen t  initia l  thre e letters . 
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Desig n an d Procedure .  Th e word-ste m orde r  manipulatio n 
i s between-subject s design .  Subject s wer e teste d individual -
ly .  Tb e experimen t  wa s conducte d i n tw o phases ,  stud y an d 
test .  Th e stud y phas e wa s identica l  fo r  al l  subjects .  Sub -
ject s wer e presente d 6 0 word s an d wer e instructe d t o 
remember  them .  Eac h wor d wa s show n fo r  tw o second s 
wit h a n inter-tria l  interva l  o f  on e second . 

I n th e tes t  phase ,  al l  subject s wer e presente d 12 0 word -
stems .  Subject s receivin g reversed-orde r  word-stem s wer e 
tol d th e rul e o f  h o w t o ge t  correc t  orde r  stems .  Al l  subject s 
wer e instructe d t o tr y t o us e th e studie d word s t o complet e 
eac h word-stem .  I f  the y coul d no t  thin k o f  a  studie d word , 
the y wer e t o us e th e flrst  wor d tha t  cam e t o mind .  I f  the y 
coul d no t  figur e ou t  a  completion ,  the y coul d clic k o n th e 
" O K "  butto n t o pas s th e trial .  I f  the y go t  a  completion ,  the y 
wer e aske d t o furthe r  identif y " H o w likel y ha s thi s wor d 
bee n studied? "  b y choosin g on e o f  th e fiv e confidenc e level s 
(se e Figur e 1) .  Subject s wer e explicitl y  tol d tha t  th e 5t h 
leve l  referre d t o "consciou s recollection "  an d "remember -
ing" ,  whic h wa s qualitativel y differen t  fro m th e othe r  4 
levels .  I f  the y coul d no t  consciousl y recollec t  o r  remembe r 
it ,  the y coul d mar k thei r  confidenc e level s fro m 4  t o 1 .  Th e 
tes t  wa s self-paced . 

Results and Discussion 

Stem Completion Data. The test performance was indexed 
by th e {Mttportio n o f  stem s complete d wit h studie d word s a t 
eac h confidenc e level .  Th e result s ar e show n i n Figur e 2 . 

Statistica l  analyse s sho w th e follow s results .  First ,  whe n 
word s wer e consciousl y recollecte d (th e 5t h leve l  o f 
confidence) ,  ste m orde r  di d no t  hav e effec t  Second ,  whe n 
word s wer e no t  consciousl y recollecte d (fro m th e 1s t  t o 4t h 
leve l  o f  confidence) ,  ste m orde r  ha d effec t  (F(l,42)=16.30 , 
p < 0.01) :  mor e studie d word s wer e produce d wit h normal -
orde r  stem s tha n wit h reversed-orde r  stems .  Third ,  whe n 

word s wer e no t  consciousl y recollected ,  confidenc e 
judgmen t  ha d effec t  (F(3,126)=40.77 ,  p < 0.01) :  mor e 
studie d word s wer e give n highe r  level s o f  confidenc e 
judgment . 

Thi s patter n o f  dat a suggest s tha t  whe n ther e wa s n o 
consciou s recollection ,  subject s di d no t  randoml y mak e a 
confidenc e judgment .  Rather ,  the y showe d certai n contro l 
abilit y an d gav e mor e studie d word s highe r  level s o f 
confidenc e judgment . 

Process-Dissociation Data. Now. let us consider a hypo-
thetica l  situation .  Suppos e subject s wer e no t  aske d t o mak e 
confidenc e judgment .  Instead ,  the y wer e aske d t o exclud e 
thos e completion s whic h the y though t  wer e ol d words .  I t  i s 
eas y t o se e tha t  thi s hypothetica l  tas k wa s essentiall y 
identica l  t o Ui e confidenc e judgmen t  tas k becaus e subject s 
usuall y mad e thei r  "exclusio n o r  not "  decision s base d o n 
thei r  confidenc e abou t  th e "old-ness "  o f  a  w w d .  Therefore , 
i t  wa s possibl e t o us e th e ste m completion  dat a presente d 
abov e t o predic t  h o w subject s woul d behav e i n suc h a n 
hypothetica l  exclusio n tes t  Fo r  example ,  judgin g a  wor d t o 
th e 5t h confidenc e leve l  woul d guarante e thi s wor d b e 
exclude d i f  th e exclusio n criterio n i s "excludin g ever y wor d 
whic h i s consciousl y recollected" .  Similarly ,  judgin g a 
wor d t o b e th e 4t h confidenc e leve l  ("probabl y a n ol d 
word" )  woul d guarante e thi s worl d b e exclude d i f  th e 
exclusio n criterio n i s  "excludin g ever y wor d whic h i s 
probabl y a n ol d world" .  Thus ,  a  confidenc e leve l  coul d b e 
considere d a s a n exclusio n criterion ;  an d base d o n th e 5 
level s o f  confidenc e judgmen t  4  differen t  exclusio n criteri a 
coul d b e obtained .  Thus ,  b y subti-actin g th e proportion s 
exclude d fro m th e overal l  tes t  performance ,  4  differen t 
exclusio n tes t  score s coul d b e predicted .  Furthermore ,  4 
group s o f  recoUective/automati c influence s coul d b e 
estimate d b y usin g th e equation s o f  th e process-dissociatio n 
procedure .  Thes e estimate s ar e show n i n Figur e 3 . 

in i g DIT l  "tes t  dialog "  I D -  13 2 fro m m«-eHp.n.rsr c 

lUor d Fragment : mem 

Inpu t  you r  completio n here : 

Houi  likel y ha s thi s wor d bee n studied ? 

OS, Rbsolutely Ves (Remember! 

O 4 ,  Probabl y Ve s 

O 3, Maybe Ves, Maybe Not 

0 2 .  Probabl y No t 

0 1 ,  Absolutel y No t 
CIo T 

Figur e 1 :  Th e Macintos h dialo g bo x use d i n th e experimen t 
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Figure 2: Cued-recall perfonnance as a function of confidence levels for normal-order 
and reversed-orde r  cues . 
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5 0.2 -

^ . 0 0 ; 

-• — R/norma l 

-9— R/reversed 

-L— A/normal 

-*— A/reversed 

2 3 
Exclusio n Criterio n 

Figure 3: Influence estimates of recoUective (R) and automatic (A) retrieval processes 
as a  functio n o f  exclusio n criteri a fo r  normal-orde r  an d reversed-orde r  cues .  Exclusio n 
criteri a 4 ,  3 ,  2 ,  an d 1  refe r  t o excludin g th e performanc e a t  confidenc e level s 5 ,  5+4 , 
5+4+3 ,  an d 5+4+3+2 ,  respectively . 

Statistica l  analyse s sho w tha t  (a )  ste m orde r  manipulatio n 
affecte d bot h recoUectiv e processe s an d automati c processe s 
(F(l,42)=3.63.p<0.07 ;  F(l,42)=22.18 ,  p<0.01 .  respective -
ly) ;  an d (b )  i f  differen t  exclusio n criteri a wer e adopted , 
differen t  recoUectiv e an d automati c influence s woul d b e 
estimate d (F(3,126) = 151.81 .  /7<0.01 ;  F(3.126)=180.88 , 
p<0.01 ,  respectively) . 

Thes e result s wer e ambiguou s becaus e (a )  th e ste m orde r 
manipulatio n i s expecte d t o affec t  onl y automati c retrieva l 
processe s bu t  no t  recoUectiv e retrieva l  processes ,  an d 
estimate s o f  recoUectiv e an d automati c influence s ar e 
expecte d t o b e stabl e acros s exclusio n criteria ;  (b )  Base d o n 
differen t  exclusio n criteria ,  differen t  conclusion s wer e 
obtained .  O n e reaso n fo r  thes e ambiguou s result s i s tha t  th e 
process-dissociatio n procedur e ignore s th e par t  o f  contro l 
power  tha t  i s  associate d wit h automati c retrieva l  processes . 

I t  i s  thi s par t  o f  contro l  powe r  tha t  produce s predictabl e 
confidenc e judgmen t  patter n an d result s i n differen t 
exclusio n criteria . 

General Discussion 

M e m o ry dissociation s ar e complex .  Thi s complexit y m a y 
reflec t  th e comple x relationshi p betwee n consciousnes s an d 
memory.  T o explai n suc h a  comple x relationship ,  an y 
singl e leve l  o f  analysi s i s no t  sufflcien t  an d wil l  inevitabl y 
resul t  i n oversimpliflcatio n an d misleadin g conclusions .  I n 
orde r  t o bette r  understan d variou s m e m o r y dissociations ,  a 
multi-leve l  analysi s i s necessary .  Figur e 4  show s suc h a n 
attemp t 

As show n i n Figur e 4 ,  m e m o r y dissociation s ca n occu r  a t 
differen t  levels .  Th e first  leve l  o f  dissociation s occur s a t 
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tes t  level ,  referring  t o th e dissociation s betwee n explici t  an d 
implici t  test s o f  memcMy.  Dissociation s a t  thi s leve l  sugges t 
tha t  th e awarenes s o f  th e study-tes t  relationship  play s a n 
importan t  rol e i n huma n memoria l  behavior . 

The secon d leve l  o f  dissociation s occur s a t  proces s level , 
referrin g t o th e dissociation s betwee n recollectiv e 
(intentional ,  o r  voluntary )  an d automati c (incidental ,  o r 
involuntary )  retrieval  processes .  Dissociation s a t  thi s leve l 
reflec t  th e operation s o f  retrieva l  volition ,  on e o f  th e 
importan t  aspect s o f  consciousness . 

Th e thir d leve l  o f  dissociation s occur s a t  memoria l 
awarenes s level ,  referrin g t o th e dissociation s betwee n 
consciou s awarenes s an d unconsciou s awarenes s an d 
dissociation s betwee n recollectio n experienc e an d feeling s 
of  familiarity .  Dissociation s a t  thi s leve l  reflec t  th e 
function s o f  subjectiv e experienc e i n h u m a n memoria l 
behavior .  I t  i s  reasonabl e t o thin k o f  memoria l  state s o f 
awarenes s a s a  continuum . 

Test s an d processe s ca n b e separated .  A n singl e tes t  m a y 
involv e bot h recollectiv e an d automati c retrieva l  processes . 
Th e fac t  tha t  a  singl e m e m o r y tes t  migh t  involv e multipl e 
type s o f  processe s suggest s tha t  th e awarenes s o f  study-tes t 
relationshi p an d retrieva l  volitio n ca n b e separated . 
Processe s an d memoria l  state s o f  awarenes s ca n als o b e 
separated .  Automati c retrieval  processe s nee d no t  b e solel y 
associate d wit h unconsciou s awareness .  Thi s separatio n i s 
especiall y importan t  fo r  certai n memor y test s whic h involv e 
a stag e i n whic h subjectiv e experienc e abou t  a n ite m need s 
t o b e assessed .  O n e suc h a n exampl e i s th e exclusio n tes t 
introduce d b y th e process-dissociatio n procedure . 

Th e notio n tha t  memor y dissociation s shoul d b e analyze d 
at  multipl e level s ha s signiflcan t  implication s fo r  th e studie s 
of  implici t  cognitio n i n general .  Implici t  cognitio n i s con -
cerne d wit h th e genera l  relationship  betwee n consciousnes s 
and huma n cognition .  Importan t  issue s i n implici t  cognitio n 
includ e (a )  t o wha t  exten t  tha t  ther e exis t  unconsciou s 
processes ;  an d (b )  whethe r  i t  i s  consciou s o r  unconsciou s 
processe s tha t  ar e mor e fundamenta l  fo r  huma n cognition . 
Debate s stil l  remain  betwee n differen t  view s (fo r  reviews , 
see Merikle ,  1992 ;  Shank s &  S l  John ,  1994) .  On e reaso n 
fo r  thi s situatio n i s tha t  researcher s ofte n fai l  t o sq>arat e th e 
differen t  role s consciousnes s play s a t  level s o f  tasks , 
processes ,  an d menta l  awareness . 
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