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Abstrac t 

Associative memoiy for familiar faces was investigated in 
tw o experiments .  Pair s o f  familia r  face s wer e presente d fo r 
deep o r  shallo w encoding ;  memor y fo r  thes e pair s wa s teste d 
by presentin g old-intac t  pairs ,  old-recombine d pairs ,  an d 
pair s consistin g o f  on e o r  tw o ne w faces .  I n Experimen t  1 , 
pair s consiste d o f  tw o differen t  individual s wherea s i n Ex -
perimen t  2 ,  pair s consiste d o f  differen t  view s o f  th e sam e in -
dividual ,  i a bot h experiments ,  explici t  recognitio n wa s bes t 
fo r  old-intac t  pair s unde r  dee p encodin g conditions .  N o as -
sociativ e primin g effect s wer e obtaine d i n eithe r  experimen t 
despit e usin g a  simultaneou s familiarity-judgmen t  task , 
simila r  t o on e tha t  ha s produce d associativ e primin g effect s 
wit h word s (e.g. ,  Goshen-Gottstei n &  Moscovitch ,  1995a) . 
I t  i s iHX)pose d tha t  th e differen t  associativ e primin g effect s 
obtaine d wit h th e tw o type s o f  stimul i  ma y aris e from  differ -
ence s i n th e modula r  perceptua l  representatio n system s fo r 
face s an d words . 

Introduction 

Learnin g someone' s name ,  th e name s o f  objects ,  whic h 

group s o f  peopl e belon g togethe r  o r  th e contex t  i n whic h 

the y ar e know n al l  requir e formin g arbitrar y associations . 

To date ,  th e majorit y o f  th e theorie s concerne d wit h asso -

ciativ e memor y hav e focusse d o n verba l  associations .  I t  i s 

unclea r  whethe r  thes e sam e processe s appl y t o non-verba l 

association s a s well .  Th e tw o experiment s presente d here , 

usin g paradigm s simila r  t o thos e use d wit h words ,  focu s o n 

association s betwee n pair s effaces .  Result s simila r  t o thos e 

obtaine d wit h word s woul d sugges t  tha t  th e sam e associa -

tiv e processe s appl y acros s diflFeren t  classe s o f  stimuli .  Dis -

simila r  results ,  o n th e othe r  hand ,  woul d impl y tha t  th e typ e 

of  processe s neede d fo r  formin g n e w association s m a y b e 

determine d b y th e clas s o f  stimuli . 

Thes e tw o experiment s investigat e th e associativ e proces s 

i n term s o f  explici t  an d implici t  m e m o i y (Gra f  &  Schacter , 

1985) .  Whethe r  implici t  memorie s ca n b e forme d fo r  asso -

ciativ e materia l  ha s bee n a  questio n o f  considerabl e debat e 

i n th e literature .  Usin g word s a s stimuli ,  som e studie s 
clai m t o hav e foun d convincin g evidenc e fo r  associativ e 

primin g (e.g. ,  Gra f  &  Schacter ,  1985 ;  Schacte r  &  Graf , 

1986 ;  Moscovitch ,  Winocu r  &  McLachlan ,  1986 ;  M c K o o n 

& Ratcliff ,  1979 ;  Goshen-Gottstei n &  Moscovitch ,  1995a , 

1995b ,  1995c )  wherea s othe r  studie s clai m t o hav e foun d 

no convincin g evidence  fo r  associativ e primin g (e.g. , 

Carrol l  &  Kirsner ,  1982 ;  Maye s &  Gooding ,  1989 ;  Smith , 

MacLeod ,  Bai n &  Hoppe ,  1989) . 

I n th e presen t  se t  o f  experiments ,  w e us e a  procedure ,  a 

simultaneou s two-ite m tadc ,  tha t  ha s produce d reliabl e ver -

bal  associativ e primin g effect s i n bot h norma l  an d amnesi c 

subject s (Goshen-Gottstei n &  Moscovitch ,  1995a ,  1995b , 

1995c )  an d adap t  i t  slightl y fo r  us e wit h faces .  I n th e 

origina l  task ,  participant s studie d unrelate d pair s o f  word s 

suc h a s pause-weir d an d slope-plate .  A t  test ,  participant s 

sa w word s i n intac t  pairing s (e.g. ,  pause-weird) ,  i n recom -

bine d pairing s (e.g. ,  pause-plate )  o r  n e w pairing s (e.g. , 

soldier-apple )  an d wer e aske d t o judg e th e lexica l  statu s 

(e.g. ,  wor d o r  non-word )  o f  th e tw o word s presented .  Ac -

cordingly ,  som e pair s wer e presente d whic h consiste d o f 

on e o r  tw o non-words .  I n thi s paradigm ,  repetitio n (o r 

item )  primin g effect s ar e measure d b y comparin g reactio n 

time s t o n e w pair s wit h reactio n time s t o ol d o r  recombine d 

pairs .  Associativ e primin g effect s ar e measure d b y com -

parin g reactio n time s t o th e recombine d pair s wit h reactio n 

time s t o th e ol d pairs . 

Theoretically ,  ther e i s goo d reaso n t o suppos e tha t  feces 

m ay giv e ver y differen t  result s fro m word s i n associativ e 

primin g studies .  First ,  theorie s o f  m e m o i y suc h a s Schac -

ter' s (1990 )  an d Moscovitch' s (1992 )  conten d tha t  primin g 

i s mediate d throug h modula r  perceptua l  representatio n 

system s whic h represen t  th e for m an d structur e o f  stimuli . 

Words ar e ofte n combine d int o differen t  pair s an d se -

quences ,  bot h meaningfii l  an d non-meaningfiil ,  whic h cre -

at e stron g perceptua l  associations .  Th e emphasi s o n per -
ceptua l  associatio n i s importan t  becaus e Goshen-Gottstei n 

an d Moscovitc h (1995a ,  1995b ,  se e als o Light ,  L a Voi e & 
Kennison ,  1995 )  conclude d tha t  tw o item s mus t  b e per -

ceive d a s a  coheren t  perceptua l  gestal t  i n orde r  fo r  associa -

tiv e primin g t o occur .  Faces ,  o n th e othe r  hand ,  ar e no t 

ofte n combine d int o differen t  combinations .  I t  i s  thu s 

likel y tha t  th e modula r  perceptua l  representatio n syste m fo r 

face s woul d no t  posses s th e capabilit y  fo r  creatin g stron g 

perceptua l  association s (o r  gestalts )  wit h othe r  faces .  Sec -

ond ,  Fara h (1991 )  contend s tha t  comple x stimul i  suc h a s 

face s ar e recognize d a s singl e unit s wherea s word s ar e rec -

ognize d b y decompositio n int o multipl e parts .  I t  i s  ver y 
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possibl e tha t  thes e fundamenta l  difTerence s i n h o w th e tw o 

classe s o f  stimul i  ar e perceive d an d recognize d ma y lea d t o 

difference s i n thei r  abilit y  t o suppor t  associativ e priming . 

Experiment 1 

Th e aim s o f  thi s experimen t  wer e two-fold :  First ,  t o dem -

onstrat e tha t  explici t  associativ e memo i y effect s coul d b e 

demonstrate d wit h ou r  famou s fac e stimul i  an d encodin g 

task s (e.g. ,  Winogra d &  Rivers-Bulkeley ,  1977) ;  an d sec -

ond ,  t o investigat e whethe r  implici t  memor y fo r  ne w asso -

ciation s coul d b e demonstrate d usin g pair s comprise d o f 

differen t  famou s individuals . 

Methods 

Sixty-fou r  undergraduate s participate d i n thi s experiment , 

hal f  i n th e explici t  memor y tas k an d hal f  i n th e implici t 

memo iy task .  O f  these ,  hal f  wer e instructe d wer e t o per -

for m a  dee p encodin g tas k (e.g. ,  h o w likel y ar e the y t o b e 

friends?)  aiu l  hal f  wer e instructe d t o perfor m a  shallo w 

encodin g tas k (e.g. ,  ho w simila r  ar e th e tw o ski n tones?) . 

Participant s performe d thes e encodin g task s wit h 3 6 pair s 

(t f  familia r  faces ,  eac h pai r  consistin g o f  tw o differen t  indi -

viduals .  I n al l  cases ,  encodin g wa s incidenta l  a s partici -

pant s wer e no t  informe d tha t  the y woul d b e teste d late r  o n 

thei r  memo i y fo r  thes e pairs .  O f  th e 3 6 pair s presented , 

thirt y pair s wer e critica l  pair s whic h i n th e tes t  phas e woul d 

for m th e Old-Old ,  Old-Recombine d an d Old-Ne w pair s an d 

thre e pair s wer e presente d a t  bot h th e beginnin g an d en d o f 

th e lis t  t o minimiz e primac y an d recenc y effects . 

Th e tes t  phas e differe d fo r  th e explici t  an d implici t  ver -

sion s o f  th e experimen t  Fo r  th e explici t  version ,  partici -

pant s wer e presente d wit h 4 0 pair s o f  face s pair s whic h 

wer e presente d i n fou r  kind s o f  pairings :  Old-Ol d (sam e 

pair s a s a t  study) ,  Old-Recombine d (sam e face s a s a t  stud y 

but  i n ne w pairs) ,  Old-Ne w (face s fro m stud y paire d wit h 

ne w face s no t  see n before )  an d N e w - N e w (face s no t  see n 

before) .  Participant s wer e instructe d t o respon d "Old "  i f 

bot h member s o f  th e pai r  wer e Ol d (th e Old-Ol d an d Old -

Recombine d pairs )  an d " N e w "  i f  a t  leas t  on e member  o f  th e 

pai r  wa s N e w (th e Old-Ne w an d N e w - N e w pairs) . 

For  th e implici t  version ,  participant s sa w th e 4 0 pair s o f 

&ce s describe d abov e a s wel l  a s 4 0 pair s containin g unfa -

milia r  face s t o permi t  the m t o perfor m th e familiarit y 

judgmen t  task .  Thes e pair s consiste d o f  unfamilia r  face s 

paire d wit h ol d ̂ milia r  faces ,  unfamilia r  face s paire d wit h 

n e w familia r  face s aiM l  unfamilia r  face s paire d wit h othe r 

unfamilia r  faces .  Participant s wer e instructe d t o respon d 

"Familiar "  i f  bot h member s o f  th e pai r  wer e Familia r  (th e 

Old-Old ,  Old-Recombined ,  Old-New ,  an d N e w - N e w pairs ) 

an d "Unfamiliar ^  i f  a t  leas t  on e member  o f  th e pai r  wa s 

Unfamilia r  (thes e consiste d o f  Unfamiliar-Old ,  Unfamiliar -

N e w an d Unfamiliar-Unfamilia r  pairs) .  Thi s tas k i s calle d 

a simultaneou s familiarity-judgmen t  tas k becaus e partici -

pant s ar e require d t o mak e a  singl e respons e t o tw o stimul i 

rathe r  tha n respondin g t o eac h ^ m u l u s individually .  Fo r 

bot h explici t  an d implici t  version s o f  th e task ,  participant s 

wer e instructe d t o respon d a s quickl y an d accuratel y a s 

possible . 

Results and Discussion 

Accurac y an d reactio n tim e mean s ar e presente d belo w i n 

Tabl e 1  (Explicit )  an d Tabl e 2  (Implicit) . 

Table 1: Explicit memoiy: Accuracy and reaction time 

means t o judg e whethe r  associate d pair s efface s i n differ -

ent  condition s wer e "Old "  o r  "New" . 

Old-Ol d Old -
Racomb. 

Old-NMV nvw-nv w 

ACCURACY 
(H-FA) ' 

Dt p 

Shallo w 

0.7 5 

0.6 3 

0.7 0 

0.5 5 

0.6 7 

0.5 0 

0.6 3 

0.7 4 

REACTION TIM E 
(I n mt) ' 

Dmp 
ShaUow 

1342 

1402 

1379 

1590 

1435 

1796 

1182 

1457 

Tabl e 2 :  Implici t  memoiy :  Accurac y an d reactio n tim e 

means t o judg e whethe r  associate d pair s o f  face s i n differ -

ent  condition s wer e "Familiar "  o r  "Unfamiliar. " 

Oid -
Old 

Old -
Recomb. 

Oh*. 
New New 

Un-
familia r 

A C C U R A CY 
(H-FA ) 

Deep 

Shallo w 

0.8 3 

0.8 0 

0.8 0 

0.8 0 

0.7 0 

0.6 4 

0.6 8 

0.7 0 

0.7 1 

0.6 9 

REACTION TIM E 
(i n ms ) 

Deep 

Shallo w 

963 

1108 

963 

1073 

1117 

1244 

1168 

1275 

1130 

1283 

Accurac y dat a fo r  th e explici t  tas k (Tabl e 1 )  wer e entere d 

int o a  2  (Stud y Condition :  D e e p a n d Shallow )  x  4  (Tes t 

Condition :  Old-Old ,  O ld-Recombined ,  O l d - N e w an d N e w -

N e w)  repeate d measure s A N O V A wit h Stud y Conditio n 

treate d a s a  between-subject s facto r  an d Tes t  Conditio n 

treate d a s a  within-subject s factor .  Stud y Conditio n wa s 

significan t  ( F (1,30 )  =  6.27 ,  M S E =  0.122 ,  p  <  0.02) ,  indi -

catin g tha t  dee p encodin g le d t o m o r e accurat e respondin g 

tha n di d shallo w encoding .  Tes t  Conditio n w a s als o sig -

nifican t  ( F (4,120 )  =  23.70 ,  M S E =  0.0095 ,  p  <  0.0001) . 

Post-ho c pairwis e contrast s betwee n th e fou r  Tes t  Condi -

'  I n al l  tables ,  accurac y score s ar e Hit s -  FA . 
^  I n al l  tables ,  reactio n tim e outlier s wer e remove d b y cakulatin g 
th e mean s i n eac h conditio n fo r  eac h subjec t  an d eliminatin g re -
sponse s tha t  wer e mor e tha n 2  standar d deviati«i s from  t**̂ * 
means;  n e w mean s wer e the n calculated . 
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tions ,  usin g th e R E G W multipl e rang e q-test ,  confirme d 

tha t  recognitio n accurac y i n th e explici t  tas k wa s bette r  fo r 

old-ol d pair s tha n fo r  old-recombine d pair s (b<O.OS) .  Thi s 

indicate s a n associativ e memor y effect . 

Reactio n tim e dat a wer e analyze d i n th e sam e manne r 

Result s o f  th e A N O V A reveale d a  significan t  effec t  o f 

Stud y CondiUo n ( F (1,30 )  =  6.10 ,  M S E =  482076 ,  p  < 

0.02 )  indicatin g tha t  reactio n time s fo r  pair s encode d 

deepl y wer e faste r  tha n fo r  pair s encode d shallowly .  Tes t 

Conditio n wa s als o significan t  ( Z (4,120 )  =  11.01 ,  M S E = 

S0S93,  c  <  0.0001) .  Unlik e th e accurac y data ,  post-ho c 

testin g di d no t  revea l  significan t  difference s betwee n th e 

old-ol d an d old-recombine d pair s bu t  th e differenc e be -

twee n th e old-ol d an d new-ne w conditio n wa s significan t  ( p 

< 0.05) .  Thu s althoug h tw o face s ar e recognize d mor e ac -

curatel y whe n the y ar e i n th e sam e pai r  a s oppose d t o a 

differen t  pair ,  the y ar e no t  necessaril y  recognize d mor e 

quickly . 

Accurac y dat a fo r  th e implici t  tas k mus t  b e interprete d 

wit h cautio n du e t o th e subjectiv e natur e o f  th e familiarity -

judgmen t  task .  Tha t  is ,  a  scor e o f  "incorrect "  ma y hav e 

been obtaine d becaus e a  participan t  wa s genuinel y unfa -

milia r  wit h a  particula r  face .  Th e overal l  erro r  rate s wer e 

1 3 % fo r  th e dee p conditio n an d 1 5 % fo r  th e shallo w condi -

tion .  Thes e dat a wer e no t  ai\alyze d fiirthe r  bu t  a  break -

down o f  th e accurac y rate s acros s condition s appear s i n 
Tabl e 2 . 

Reactio n tim e dat a fo r  th e implici t  tas k (Tabl e 2) ,  wer e 

analyze d i n th e sam e wa y a s fo r  th e explici t  task .  Result s 

of  th e A N O V A reveale d a  nonsignifican t  effec t  o f  Stud y 

Conditio n ( F (1,30 )  =  2.77 ,  M S E =  450019 ,  p  >  0.1 )  bu t  a 

significan t  effec t  o f  Tes t  Conditio n ( F (4,120 )  =  12.36 , 

M SE =  27929 ,  p  <  0.0001) .  Post-ho c test s reveale d a  larg e 

ite m primin g effec t  betwee n th e reactio n time s t o th e new -

new pair s an d bot h old-ol d an d old-recombine d pair s ( p < 

0.05) .  N o associativ e primin g effec t  wa s observed ,  how -

ever ,  a s reactio n time s t o th e old-ol d an d old-recombine d 
pair s di d no t  differ . 

Thes e result s occurre d despit e usin g a  simultaneou s fa -

miliarity-judgmen t  tas k tha t  ha s produce d reliabl e associa -
tiv e primin g effect s wit h word s (e.g. ,  Goshen-Gottstei n & 

Moscovitch ,  1995a) .  Becaus e reactio n time s i n th e implici t 

tas k wer e o n averag e abou t  40 0 m s faste r  fo r  eac h pai r  con -

ditio n tha n i n th e e}q)lici t  task ,  w e wer e confiden t  tha t  ou r 
tas k wa s measurin g primin g rathe r  tha n som e for m o f  con -

sciou s recoUectiv e process .  O n th e basi s o n thes e results , 

we conclude d tha t  face s d o no t  len d themselve s t o associa -

tiv e primin g i n th e sam e manne r  tha t  word s do .  O n e ques -
tio n w e posed ,  however ,  wa s whethe r  th e face-processin g 

syste m wa s incapabl e onl y o f  formin g ne w association s 

betwee n tw o differen t  people .  W e hypothesize d tha t  th e 

face-processin g syste m instea d m a y b e adapte d fo r  formin g 

association s betwee n differen t  view s o f  th e sam e individual . 

I t  i s  important ,  afte r  all ,  t o b e abl e t o integrat e differen t 

view s o f  th e sam e individua l  int o a  singl e perceptua l  repre -

sentation .  Thi s i s th e questio n w e attempte d t o answe r  i n 

Experimen t  2 . 

Experiment 2 

Methods 

Sixty-fou r  undergraduate s participate d i n thi s experiment , 

hal f  i n th e explici t  conditio n an d haf f  i n th e implici t  condi -

tion .  Th e pair s o f  face s i n thi s experimen t  al l  consiste d o f 

tw o differen t  view s o f  th e sam e individual .  Fo r  thi s reason , 

th e encodin g task s ha d t o b e varie d a s th e fiiendship-

judgmen t  tas k woul d no t  mak e sens e wit h tw o differen t 

picture s o f  th e sam e person .  Thus ,  th e dee p encodin g tas k 

became a n honesty-judgmen t  tas k (e.g. ,  whic h pictur e look s 

th e mos t  honest? )  an d th e shallo w encodin g tas k becam e a 

picture-shadin g tas k (e.g. ,  whic h pictur e i s th e darkes t  i n 

shading?) . 

The pairin g condition s fo r  th e explici t  tas k remaine d th e 

same.  Participant s viewe d 1 0 pair s i n eac h conditio n (Old -

Old ,  Old-Recombined ,  Old-New ,  an d N e w - N e w )  fo r  a  tota l 

of  4 0 pairs .  A s i n Experimen t  1 ,  participant s wer e in -

structe d t o respon d "Ol d "  i f  bot h member  o f  th e pai r  wer e 

ol d an d "New "  i f  a t  leas t  on e member  o f  th e pai r  wa s new . 

The Old-Ne w conditio n becam e slightl y mor e difficult , 

however ,  a s participant s wer e require d te  recogniz e whic h 

particula r  pictur e o f  a n individua l  ha d bee n presente d pre -
viously ,  rathe r  tha n recognizin g whic h individua l  ha d bee n 

presente d previously . 

For  th e implici t  task ,  w e change d th e familiarity -

judgmen t  tas k to a  person-identit y tas k i n whic h partici -

pant s wer e require d to  judg e whethe r  th e pai r  consiste d o f 

tw o pictme s o f  th e sam e perso n o r  o f  tw o differen t  people . 

Participant s viewe d 1 0 pair s i n eac h o f  th e Old-Old ,  Old -

Recombine d an d N e w - N e w condition s an d 3 0 pair s i n th e 

Differen t  conditio n (pair s consistin g o f  tw o differen t  indi -

viduals )  fo r  a  tota l  o f  6 0 pairs .  Th e face s makin g u p th e 

Differen t  pair s wer e take n fi-om  1 0 o f  th e stud y pair s (th e 
face s whic h mad e u p th e Old-Ne w pair s i n Experimen t  1) . 

Thes e 2 0 face s wer e combine d int o 3 0 pairs .  Participant s 
wer e instructe d t o respon d "Same "  i f  bot h th e picture s wer e 

of  th e sam e perso n an d "Different "  i f  th e tw o picture s wer e 

of  differen t  people .  A s i n Experinten t  I ,  participant s wer e 

aske d t o respon d a s quickl y an d a s accuratel y a s possible . 

Results and Discussion 

Accurac y an d reactio n tim e mean s ar e presente d belo w i n 

Tabl e 3  (Explicit )  an d Tabl e 4  (Implicit) . 

Dat a wer e analyze d i n th e sam e manne r  a s Experimen t  I . 

Dat a wer e entere d int o a  2  (Stud y Condition :  Dee p an d 

Shallow )  X  4  (Tes t  Condition :  Old-Old ,  Old-Recombined , 

Old-Ne w an d N e w - N e w )  repeate d measure s A N O V A wit h 

Stud y Conditio n treate d a s a  between-subject s facto r  an d 

Test  conditio n treate d a s a  within-subject s factor .  Fo r  th e 

accurac y dat a i n th e explici t  tas k (Tabl e 3) ,  significan t  ef -

fect s wer e foun d fo r  bot h Stud y Conditio n ( F (1,30 )  = 
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14.17 ,  M S E -  0.7813 ,  B  <  0.001 )  an d Tes t  Conditio n ( E 

(3,90 )  -  49.89 ,  M S E -  0.5484 ,  p  <  0  0001) .  Thus ,  dee p 

encodin g le d t o mor e accurat e responding  tha n di d shallo w 

encoding .  Post-ho c painvis e contrast s betwee n th e fou r 

Test  Conditions ,  usin g th e R E G W multipl e range  q-tcst , 

confirme d tha t  recognition  accimic y wa s bette r  fo r  old-ol d 

pair s tha n fo r  old-recombine d pair s ( p <  0.05) .  indicatin g 

an associativ e memoi y effect . 

Table 3: E}q)licit memory: Accuracy and reaction time 

means t o j u d ^  whethe r  associate d pair s o f  face s i n differ -

ent  OHidition s wer e "Old "  o r  "New" . 

0(d-0( d Oid -
Recomb 

OW-
New 

N«w-
New 

ACCURACY 
(H-FA ) 

Omp 

ShaHow 

0.7 5 

o.s e 

067 

0.5 1 

0.5 8 

0.3 7 

0.8 4 

073 
REACTION TIM E 
(inms ) 

Deep 

Shallo w 

1360 

1329 

1406 

1394 

1785 

1613 

1114 

1028 

Tabl e 4 :  In l̂ici t  memory :  Accurac y an d reactio n tim e 

means t o judg e whethe r  associate d pair s o f  face s i n differ -

ent  condition s consiste d o f  view s o f  th e "Same "  o r  o f  "Dif -

ferent "  individuals . 

O«d-Ot d GW-Re-
comb. 

New-
New 

Differen t 

ACCURACY 
(H-fA ) 

Deep 

Shallo w 

0.9 6 

0.9 6 

0.9 4 

0.9 5 

0.9 6 

0.9 2 

0.9 6 

0.9 4 

REACTION TIM E (i n ms ) 

Deep 

Shallo w 

751 

748 

741 

751 

889 

904 

707 

667 

For  th e reactio n tim e dat a (Tabl e 3) ,  result s o f  th e 

A N O VA reveale d a  nonsignifican t  effec t  o f  Stud y Condi -

tio n d  (1,30 )  =  0.61 ,  M S E =  179957 ,  p  >  0.4 )  bu t  a  sig -

nifican t  effec t  er f  Tes t  Conditio n ( F (1,30 )  =  29.65 ,  M S E = 

2118586 ,  p  <  0.0001) .  Thus ,  unlik e Experimen t  1 ,  dee p 

encodin g di d no t  lea d t o faste r  performanc e tha n shallo w 

encoding .  Post-ho c testin g o n Tes t  Conditio n reveale d that , 

simila r  t o Experimen t  1 ,  reactio n time s t o old-ol d pair s 

wer e no t  faste r  tha n reactio n time s t o old-recombine d pair s 

but  wer e faste r  tha n reactio n time s t o old-ne w pairs .  Thus , 

lik e Experimen t  1 ,  th e pair s o f  face s ar e recognize d mor e 

accuratel y w h e n i n th e sam e pai r  a s oppose d t o a  recom -

bine d pair ,  bu t  no t  necessaril y  mor e quickly .  I t  i s  no t  clea r 

w hy dee p encodin g di d no t  lea d t o faste r  reactio n time s 

tha n shallo w encoding ,  a s i n Experimen t  1 ,  bu t  difference s 

i n th e encodin g task s m a y hav e bee n a  factor .  Judgin g 

whic h vie w o f  a n individua l  i s  mor e hones t  m a y no t  elabo -

rate  th e associatio n a s m u c h a s judgin g h o w likel y tw o dif -

feren t  peopl e woul d b e t o b e friends . 

For  th e implici t  task ,  a  ful l  analysi s o f  th e accurac y dat a 

coul d b e performe d du e t o th e chang e i n th e tas k require -

ments .  Judgin g "Same "  versu s "Different "  i s  muc h mor e 

objectiv e tha n judgin g "Familiar "  versu s "Unfamiliar "  an d 

has definit e correc t  an d incorrec t  responses.  I t  als o appear s 

t o b e a n easie r  tas k a s overal l  accurac y rates  wer e muc h 

highe r  fo r  th e implici t  tas k i n Experimen t  2  compare d wit h 

Experimen t  1  (se e Table s 2  an d 4 ,  respectively) .  Result s o f 

th e A N O V A reveale d n o significan t  difference s fo r  eithe r 

Stud y o r  Tes t  Condition .  Thi s i s desirabl e a s an y differ -

ence s i n reactio n tim e canno t  the n b e attribute d t o varia -

tion s i n tas k difficulty . 

T h e reactio n tim e dat a (Tabl e 4 )  wer e analyze d i n th e 

same manne r  a s i n Experimen t  1 .  Result s o f  th e A N O V A 

reveale d a  nonsignifican t  effec t  o f  Stud y Conditio n ( F 

(1,30 )  =  0.01 ,  M S E =» 545.6 ,  p  >  0.9 )  bu t  a  significan t  ef -

fec t  o f  Tes t  Conditio n ( F (1,30 )  =  71.21 .  M S E =  255565 .  p 

< 0.0001) .  Simila r  t o Experimen t  1 ,  post-ho c testin g o n 

Tes t  Conditio n reveale d a  larg e ite m primin g effec t  be -

twee n th e reactio n time s t o th e new-ne w pair s an d bot h old -

ol d an d old-recombine d pair s ( p <  0.05 )  bu t  n o associativ e 

primin g effect ,  a s reactio n time s t o th e old-ol d pair s an d 

old-recombine d pair s di d no t  diffe r  significantly .  Onc e 

again ,  reactio n time s i n th e implici t  tas k wer e m u c h faste r 

tha n reactio n time s i n th e explici t  task ,  suggestin g tha t  th e 

person-identit y tas k i s measurin g primin g rather  tha n som e 

consciou s recollectiv e process . 

Contrar y t o ou r  hypothesis ,  i t  doe s no t  ̂ p e a r  tha t  pair s 

consistin g o f  tw o view s o f  th e sam e individua l  suppor t  as -

sociativ e primin g an y mor e tha n pair s consistin g (r f  tw o 

picture s o f  differen t  individuals .  Thus ,  th e inabilit y  t o for m 

perceptua l  association s i s no t  restricte d t o ne w association s 

betwee n face s whic h shar e n o relation  (e.g. ,  Bori s Yeltsi n 

and Suzann e Sommers )  bu t  als o applie s t o face s whic h 

shar e a  direc t  relation  (e.g. .  tw o differen t  view s o f  Harriso n 

Ford) . 

Discussion 

Th e results  o f  thes e tw o experiment s le d u s t o conclud e 

tha t  th e face-processin g syste m doe s no t  len d itsel f  t o for m 

perceptua l  association s i n th e sam e manne r  tha t  th e word -

processin g syste m does .  Thi s provide s partia l  suppor t  fo r 

Farah' s (1991 )  theor y tha t  face s an d word s ar e perceive d 

an d recognize d i n fundamentall y differen t  ways .  Becaus e 

word s ar e recognize d b y decompositio n int o multipl e parts , 

meaningles s word s lik e "housefirog "  for m a  perceptua l  ge -

stal t  jus t  a s coheren t  a s meaningfu l  word s lik e "houseboat " 

Th e individua l  letter s tha t  m a k e u p a  wor d ca n b e mixe d 

an d matche d an d n o detrimen t  i s observe d o n recognitio n 

performanc e fo r  th e individua l  letters .  Faces ,  o n th e othe r 

hand ,  d o no t  shar e thi s property .  A s Tanak a an d Fara h 

(1993 )  hav e shown ,  recognitio n o f  th e individua l  element s 
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tha t  mak e u p a  fac e (e.g. ,  th e nose ,  th e eyes )  i s drasticall y 

reduce d whe n thes e element s ar e take n ou t  o f  th e contex t  o f 

th e whol e face .  Becaus e face s d o no t  shar e th e "mix-and -

match "  propert y tha t  word s have ,  i t  i s  likel y tha t  tw o indi -

vidua l  feces,  sid e b y side ,  woul d no t  for m a  coheren t  per -

ceptua l  gestal t  i n th e sam e wa y tha t  "housefrog "  does .  Fo r 

thi s reason ,  i t  i s no t  likel y tha t  pair s o f  face s woul d suppor t 

associativ e pritnin g a s Goshen-Gottstei n an d Moscovitc h 

(199Sa ,  1995b )  conclude d tha t  perceptua l  association s ar e a 

necessar y conditio n i n orde r  t o demonstrat e associativ e 

priming . 

I t  i s  possible ,  however ,  tha t  thes e result s appl y onl y t o 

familia r  faces .  Wit h a  familia r  face ,  th e differen t  view -

point s ar e alread y represente d an d thu s formin g associa -

tion s betwee n the m ma y b e uimecessary .  Wit h unfamilia r 

faces ,  however ,  eac h ne w vie w i s uniqu e an d i t  i s importan t 

t o b e abl e t o associat e thes e variou s view s int o a  singl e per -

ceptua l  representation .  W e hav e bee n investigatin g thi s 

possibilit y  i n th e la b an d preliminar y dat a see m t o sugges t 

tha t  thi s i s indee d th e case . 

I t  i s  importan t  t o not e tha t  ou r  conclusion s appl y onl y t o 

implici t  memor y fo r  association s betwee n face s an d no t  t o 

explici t  memory .  A s ou r  result s showed ,  i t  i s  possibl e t o 

for m association s betwee n um^late d o r  relate d face s an d t o 

recollec t  the m a s lon g a s the y ar e recollecte d wit h a n ex -

plici t  tes t  o f  memory .  Explici t  memor y i s no t  restricte d t o 

modula r  perceptua l  representatio n system s bu t  ha s acces s t o 

higher-leve l  centra l  system s (se e Moscovitch ,  1992) . 

Therefore ,  fo r  explici t  recollection ,  i t  doe s no t  matte r  tha t 

pair s o f  fiace s d o no t  for m a  coheren t  perceptua l  gestalt ;  thi s 

onl y become s importan t  whe n on e wishe s t o demonstrat e 

implici t  recollection .  Further ,  th e disparit y betwee n im -

plici t  an d explici t  recollectio n reveal s tha t  th e inabilit y  t o 

for m association s i s no t  a n inheren t  propert y o f  fac e stimul i 

themselves ,  bu t  rathe r  a  propert y o f  th e wa y face s ar e repre -

sente d i n thei r  perceptua l  representatio n syste m (e.g .  Farah , 

1991) .  Futur e researc h i n thi s are a coul d us e stimul i  tha t 

vai y i n th e exten t  t o whic h the y ar e processe d holisticall y 

or  b y part s t o determin e precisel y wha t  ar e th e necessar y 

and sufficien t  condition s t o demonstrat e associativ e prim -

ing . 

Acknowledgments 
The author s woul d lik e t o than k Gordo n Winocu r  fo r  com -
ments o n a n earlie r  versio n o f  thi s pai>e r  an d Marilyn e Zei -
gle r  an d Brend a Harmo n fo r  technica l  assistance .  Fundin g 
fo r  thi s projec t  wa s provide d b y a  gran t  awarde d t o th e sec -
ond autho r  b y th e Natura l  Science s an d Engineerin g Re -
searc h Counci l  o f  Canada ,  Gran t  A8347 . 

References 

Carroll ,  M. ,  &  Kirsner ,  K .  (1982) .  Contex t  an d repetitio n 

effect s i n lexica l  decisio n an d recognitio n memory .  Jour -
nal  o f  Verba l  Learnin g an d Verba l  Behavior ,  21 ,  55-69 . 

Goshen-Gottstein ,  Y .  &  Moscovitch ,  M .  (1995a) .  Repeti -

tio n primin g fo r  newl y forme d an d preexistin g associa -

tions :  Perceptua l  an d conceptua l  influences .  Journa l  o f 

Experimenta l  Psychology :  Learning ,  Memor y an d Cog -

nition .  21(5) ,  1229-1248 . 

Goshen-Gottstein ,  Y .  &  Moscovitch ,  M .  (1995b) .  Repeti -

tio n primin g effect s fo r  newl y forme d association s ar e 

perceptuall y based :  Evidenc e from  shallo w encodin g an d 

forma t  specificity .  Journa l  o f  Experimenta l  Psychology : 

Learning ,  Memor y an d Cognition ,  21(5) ,  1249-1262 . 

Goshen-Gottstein ,  Y .  &  Moscovitch ,  M .  (1995c) .  Intac t 

implici t  memor y fo r  newly-forme d verba l  association s i n 

amnesi c patients .  Pape r  presente d a t  Societ y fo r  Neuro -

science ,  Nov .  11-16 ,  1995 . 

Graf ,  P .  &  Schacter ,  D.L .  (1985) .  Implici t  an d ejq)lici t 

memory fo r  ne w association s i n norma l  an d amnesi c 

subjects .  Journa l  o f  Experimenta l  Psychology :  Learning , 

Memory an d Cognition ,  11(3) ,  501-518 . 

Farah ,  M .  (1991) .  Pattern s o f  co-occurrenc e amon g th e 

associativ e agnosias :  Implication s fo r  visua l  objec t  repre -

sentation .  Cognitiv e Neuropsychology ,  8 ,  1-19 . 

Light s L.L. ,  L a Voie ,  D .  &  Kennison ,  R  (1995) .  Repetitio n 

primin g o f  nonword s i n youn g an d olde r  adults .  Journa l 

of  Experimenta l  Psychology :  Learning ,  M e m o r y an d 

Cognition ,  21(2) .  327-346 . 

Mayes,  A.R .  . & Gooding ,  P .  (1989) .  Enhancemen t  o f  wor d 

completio n primin g i n amnesic s b y cuein g wit h previ -

ousl y nove l  associates .  Neuropsychologia ,  27(8) ,  1057 -

1072 . 

McKoon,  G .  &  Ratcliff ,  R .  (1979) .  Primin g i n episodi c an d 

semanti c memory .  Journa l  o f  Verba l  Learnin g an d Ver -

bal  Behavior ,  18 ,  463-480 . 

Moscovitch ,  M .  (1992) .  A  neuropsychologica l  mode l  o f 

memory an d consciousness .  I n L.R .  Squir e &  N .  Butter s 

(eds. )  Neuropsycholog y o f  Memory ,  2 ^  ed .  (pp .  5-22) . 

N ew York :  Guildfor d Press . 
Moscovitch ,  M. ,  Winocur ,  G .  &  McLachlan ,  D .  (1986) . 

Memory a s assesse d b y recogrutio n an d readin g time  i n 

norma l  an d memory-impaire d peopl e wit h Alzheimer' s 
diseas e an d othe r  neurologica l  disorders .  Journa l  o f  Ex -

perimenta l  Psychology :  General ,  115(4) ,  331-347 . 

Schacter ,  D.L .  (1990) .  Perceptua l  representatio n system s 

and implici t  memory :  Towar d a  resolutio n o f  th e multi -

pl e memor y system s debate .  Annal s o f  th e N e w Yor k 

Academy o f  Sciences ,  608 ,  543-571 . 

Schacter ,  D.L .  &  Graf ,  P .  (1986) .  Effect s o f  elaborativ e 

processin g o n implici t  an d explici t  memor y fo r  ne w asso -
ciations .  Journa l  o f  Experimenta l  Psychology :  Learning , 

Memory an d Cognition ,  12 ,  432-444 . 

Smitii ,  M.C. ,  MacLeod ,  C M . ,  Bain ,  J.D .  &  Hoppe ,  R.B . 

(1989) .  Lexica l  decisio n a s a n indirec t  tes t  o f  memory : 

Repetitio n an d list-wid e primin g a s a  functio n o f  typ e o f 

encoding .  Journa l  o f  Experimenta l  Psychology :  Learn -

ing ,  Memor y an d Cognition ,  15 ,  1109-1118 . 

681 



Tanaka .  J.W .  &  Farah ,  M.J .  (1993) .  Part s an d whole s i n 

fece  recognition .  Quarterl y Journa l  o f  Experimenta l  Psy -

chology ,  46A(2) ,  225-245 . 

Winograd ,  E .  &  Rivers-Bulkeley ,  N.T .  (1977) .  Effect s o f 

changin g contex t  o n rememberin g faces .  Journa l  o f  Ex -

perimenta l  Psychology :  Huma n Learnin g an d Memory , 

3(4) .  397-405 . 

682 


	cogsci_1999_677-682



