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Abstrac t 

Participants made a same-difTerent judgment of the internal 
feature s o f  tw o face s presente d simultaneousl y o n screen . 
Wherea s respondin g t o uprigh t  face s o n "same "  trial s relie d 
upo n holisti c processin g strategies ,  respondin g t o uprigh t 
face s o n "dilTerent "  trials ,  a s wel l  a s respondin g t o inverte d 
faces ,  relie d xipo a part-base d (Mtxiessin g strategies .  Ou r  re -
sult s ar e als o cfrntrar y t o earlie r  report s i n tha t  w e foim d tha t 
\(4>e n attentio n i s focuse d \tpo a th e interna l  features ,  pres -
entatio n o f  thes e feature s alrni e i s sufficien t  t o for m a  dis -
criminatio n judgmen t 

Introduction 

O ne lin e o f  evidenc e concernin g possibl e dissociation s betwee n 
fac e an d objec t  processin g (e.g. ,  Moscovitch ,  Winocur ,  & 
Behrmann ,  1997 )  concern s th e differentia l  effect s o f  inversio n 
o a recognitio n c i  f xe s an d objects .  T h e greate r  detrimenta l 
effec t  o l  inversio n iqx m &ce s tha n object s i s well-documente d 
(e.g. ,  Bartlet t  &  Searcy ,  1993) .  Specifically ,  inversio n o f  face s 
relativ e t o th e viewe r  result s i n impaire d encoding ;  thi s effec t  i s 
greate r  fo r  face s tha n fo r  most ,  bu t  no t  al l  (Diamon d &  Carey , 
1986) ,  othe r  objects .  Moreover ,  th e availabl e evidenc e 
indicate s tha t  inversio n ha s a  greate r  effec t  iqx) n th e encodin g 
an d subsequen t  discriminatio n ( ^  th e spatial-relationa l  (i.e. , 
OMifiguiational )  infcmnatio n containe d i n fiicial  stimul i  tha n i t 
doe s o a discriminatio n o f  isolate d fecial  component s (e.g. , 
eyes) .  Indeed ,  severa l  researcher s maintai n (e.g. ,  Farah , 
Tanaka ,  &  Drain ,  199S )  tha t  wherea s recognitio n o f  uprigh t 
£ice s m a y rd y upo n holisti c o r  "configurational "  representatio n 
schemes ,  recognition  o f  inverte d faces ,  m u c h lik e objects ,  m a y 
b e reliait t  upo n part-base d decompositiona l  strategies .  I n a 
patter n o f  findings  simila r  t o th e rqwrte d dissociatio n betwee n 
processin g o f  feces  an d objects ,  severa l  researcher s rqx)i t  tha t 
wherea s respondin g o n "same "  trial s i n same-differen t  task s 
m ay rely  upo n rapid ,  globa l  mode s o f  processing ,  respondin g 
o n "different "  trial s m a y instea d rely  o n mor e analyti c o r 
feature-base d conqiarison s (e.g. ,  Taylor ,  1976) .  I n feet,  thi s 
patter n o f  respondin g m a y exten d t o same-differen t  task s 
involvin g fecial  stimul i  (e.g. ,  Bradsha w &  Wallace ,  1971) . 

T h e presen t  experimen t  examine d thes e claim s i n Ugh t  o f 
<Ki e aspec t  o f  fecial  processin g tha t  ha s receive d som e attentio n 
i n th e receit t  literature :  th e relationship  betwee n th e interna l 
(eyes ,  nose ,  an d mouth )  an d externa l  (chin ,  forehead ,  an d 
hairline )  fecial features.  Claim s o f  differentia l  processin g o f 
thes e features  wit h regards  t o bot h femiliar  an d unfemilia r 
feces  ar e well-documented .  Fo r  example ,  wherea s som e studie s 

(e.g. ,  Nachson ,  Moscovitch ,  &  Umi l t ^  1995 )  tha t  use d 
differen t  experimenta l  method s provide d evidenc e tha t  externa l 
feature s ar e mor e eflScaciou s tha n interna l  features  i n matchin g 
task s fo r  unfemilia r  feces,  othe r  studie s (e.g. .  Y o u n g e t  aL , 
1985 )  hav e feiled  t o replicat e thi s patter n o f  findings.  B y 
contrast ,  th e result s o f  othe r  researcher s (e.g. ,  Ellis ,  Shepard ,  & 
Davies ,  1979 )  converg e o n th e finding  tha t  recognitio a d 
femiliar  feces  i s achieve d bes t  throug h {msentatio n o f  th e 
interna l  features . 

I n th e presen t  serie s o f  experiments ,  w e propose d t o 
investigat e differentia l  processin g o f  th e interna l  an d externa l 
fecial  feature s throug h a  serie s c f  manipulation s involvin g 
same-differen t  judgment s o f  unfemiUa r  feces.  W e investigate d 
thes e claim s usin g a n inversio n paradig m b y initiall y 
presentin g participant s wit h a n uprigh t  feoe  an d testin g thei r 
abilit y  t o m a k e same-differen t  judgment s betwee n thi s fece  an d 
a compariso n feoe  tha t  wa s presente d eithe r  tqmgh t  o r  inverte d 

E x p e r i m e n t  1 

M e t h o d 
I n th e first  e^qjeriment ,  participant s wer e initiall y  presente d 
wit h a  whol e fece  a t  stud y (interna l  an d externa l  feature s 
present )  an d wer e require d t o m a k e a  same-differen t  judgmen t 
( ^  a  compariso n fece.  Ther e wer e fou r  differen t  set s o f 
compariso n feces:  i )  uprigh t  feces  ( w h d e feoe);  ii )  uprigh t 
feces  (interna l  feature s only) ;  iii )  inverte d feces  (whol e fece) 
and ;  iv )  inverte d feces  (interna l  feature s only) .  Twenty-fou r 
right-handed  undergraduat e student s participate d i n th e 
experiment ;  participant s m a d e thei r  sante-differeir t  judgmen t 
followin g simultaneou s presentatio n o f  a  verticaUy-ahgne d tes t 
an d compariso n fece.  "Same "  i n thi s e}q)eriiDen t  referre d t o M 
congruenc y betwee n th e interna l  feature s o f  stud y an d 
compariso n feces;  th e externa l  feature s wer e hek l  constan t 
acros s stud y an d con:q)ariso n presentations .  Eac h sessio n 
involve d 12 8 tes t  presentations ;  sixty-foia r  wer e "same * 
judgment s an d sixty-fou r  "different "  judgments . 

Becaus e initia l  stud y presentation s involve d uprigh t  vAxi e 
feces,  w e reasone d tha t  participant s woul d rety  upo a holisti c o r 
configurationa l  processin g strategie s a t  encodin g o f  thes e 
stimul i  (e.g. ,  Fara h e t  al. ,  1995) .  Indeed ,  w e expecte d thes e 
strategie s t o resul t  i n superio r  performanc e fo r  whol e (interna l 
an d externa l  features )  rathe r  tha n par t  (interna l  features  only ) 
presentation s o (  compariso n feces  o n uprigj A "same "  trisj s 
wher e a  matc h woul d b e provide d betwee n hdisti c processin g 
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strategie s fix  stud y an d ooinpariso n feces  tha t  dictate d attentio n 
t o th e entir e &oe .  B y contrast ,  presentation s o f  whol e 
conqjariso n feces  woul d n o longe r  b e fevored  o n uprigh t 
"different "  trial s an d o n al l  inverte d compariso n presentation s 
("same "  o r  different") ,  w h e n dischminatio n performanc e m:i y 
be base d upo n individua l  (sqxuate )  consideratio n o f  Ui c 
interna l  an d externa l  feature s a s th e resul t  o f  viewers '  relianc e 
iqx m analyti c o r  part-base d encodin g strategies . 

Results and Discussion 

Indeed, the findings of this experiment were consistent with 
thes e predictiras .  Ou r  result s wer e confirme d usin g a  fectorial 
A N O VA design .  M e a n accurac y score s wer e entere d int o a  2 
(Mod e o f  R e ^ n d i n g :  S a m e an d Different )  X  2  (Targe t 
Orientation :  Uprigh t  an d Inverted )  X  2  (Targe t  Format :  Par t 
and Whole )  fectorial  A N O V A wit h M o d e o f  R e ^ n d i n g , 
Targe t  Orientation ,  an d Targe t  Forma t  treate d a s within -
subject s fectors.  Media n reactio n time s wer e calculate d fo r 
eac h subjec t  fo r  eac h condition ;  onl y reactio n time s fo r  accurat e 
response s wer e include d i n th e analysis .  W e eliminate d from 
th e analysi s al l  reactio n time s tha t  fel l  mor e tha n tw o standar d 
deviation s fix>m  th e mea n ait d calculate d n e w median s usin g 
th e remainin g data .  Testin g reveale d a  mai n effec t  o f  Targe t 
Orientatio n ( p <  .001) ;  iqirigh t  feces  wer e processe d mor e 
efficientl y tha n wer e inverte d feces  [ R E G W - Q ( p <  .05)] .  A 
three-wa y interactio n betwee n M o d e < ^  R e ^ n d i n g ,  Targe t 
Orientation ,  an d Targe t  Forma t  ( p <  .05 )  confirme d tha t 
wherea s respondin g fo r  uprigh t  item s o n "same "  trial s varie d 
as a  fiinctio n o f  par t  versu s whol e presentation s ( p <  .01) , 
re^nd in g di d no t  var y fo r  eithe r  iq)righ t  "different "  response s 
( p >  .05 )  o r  inverte d "same '  ( p >  .05 )  an d "different "  ( p >  .05 ) 
responses .  Hence ,  viewer s exhibite d superio r  performanc e fo r 
whole,  rathe r  tha n part ,  con:q)ariso n feces  upo n iq)righ t  "same " 
presentation s onl y (se e Tabl e 1) . 

Table 1: Experiment 1: Mean accuracy and reaction time 

by m o d e o f  respons e an d targe t  format . 

Same-
Uprigh t 

Same-
Inverte d 

Different -
Uprigh t 

Different -
Inverte d 

A C C U R A CY 

Par t 

Whol e 

0.9 4 

0.9 8 

0.8 2 

0.8 1 

0.9 0 

0.9 1 

0.7 6 

0.7 7 

REACTION TIM E 
(I n ms ) 

Par t 

Whol a 

1642.9 4 

1475.2 9 

2154.7 9 

2146.0 2 

1582.1 5 

1645.0 4 

2056.1 3 

2023.5 2 

Analysi s o f  participants '  m e a n accurac y score s reveale d a 

mai n effec t  o f  Targe t  Orientatio n [ p <  .001 ;  R E G W - Q ( p < 

.05)] ;  uprigh t  feces  wer e processe d mor e accuratel y tha n wer e 
inverte d feces.  Th e three-wa y iiUeractio n betwee n M o d e o f 

Responding ,  Targe t  Orientation ,  an d Targe t  Form ,  however , 

felled  t o attai n significance ,  ( p >  .05 )  (se e Tabl e I) . 
Althoug h analysi s o f  th e accurac y score s reveale d littl e 

evidenc e o f  difference s i n participan t  re^nd ing ,  viewer s 
nonetheles s exhibite d mor e efficien t  performanc e fo r  whol e 

compariso n feces  o n uprigh t  "same "  trials ;  thi s finding  m a y 
ste m fiom  a  reliance  upo n holisti c encodin g strategie s 
requirin g attentio n t o th e entir e compariso n feoe,  a s woul d als o 
be th e cas e a t  encodin g o f  stud y feces.  W e jBsun d littl e evidenc e 
of  difference s i n respondin g t o par t  versu s whol e feces  o n 
uprigh t  "different "  trials ;  a n initia l  reliance  upo n holisti c 
processin g strategie s a t  encodin g o f  th e stud y feces  m a y hav e 
counteracte d mor e part-base d iqjresentation s o f  oomfariso a 
feces  tha t  relied  upo n separat e consideratio n o f  th e interna l  an d 
externa l  features .  Siinila r  processe s likel y resulte d i n n o 
difference s bein g observe d fo r  par t  versu s whol e compariso n 
feces  o n inverte d trial s ("same "  o r  "different") . 

Experiment 2 

Method 
I n a  secon d oqjeriment ,  w e examine d whethe r  initia l 
presentatio n o f  interna l  feature s alone  woul d heighte n viewers ' 
reliance  upo n thes e feature s fo r  discriminatio a Hence ,  w e 
conducte d a  secon d experimen t  identica l  t o th e first,  wit h th e 
exceptio n tha t  stud y feces  wer e comprise d o f  th e interna l 
feature s only .  Initia l  encodin g o f  th e interna l  feature s wa s 
expecte d t o resul t  i n siqierio r  performanc e bein g observe d fo r 
par t  rathe r  tha n whol e compariso n feces, regardless  c ^  th e 
m o de o f  respondin g required ,  o r  th e targe t  orientatio n o f  th e 
stimuU .  Althoug h initia l  presentatio n o f  iq)righ t  stud y feces 
m ay hav e engage d holisti c encodin g strategies ,  viewe r 
representation s woul d nonetheles s includ e th e interna l  features 
only .  O n uprigh t  "same "  trials ,  aic h rq)resentation s woul d b e 
congruen t  wit h holisti c representation s c i  par t  (interna l 
features )  compariso n feces  only .  Moreover ,  becaus e uprigh t 
"different "  an d al l  inverte d trial s m a y rely  upo n part-base d 
encodin g strategies ,  w e als o expecte d t o observ e siq)eri(H ' 
performanc e fo r  par t  feces  o n thes e trials .  Indeed ,  part-base d 
decompositiona l  strategie s m a y requir e attentio n t o individua l 
fecial  feature s suc h a s th e eyes ,  nose ,  an d mout h containe d i n 
th e interna l  features .  Unde r  suc h conditions ,  th e externa l 
feature s m s y prov e distractin g a t  test ,  w h e n attentio n m a y b e 
focuse d o n th e interna l  feature s alone . 

Results and Discussion 
Our  findings  wer e consisten t  wit h thes e predictions .  Analysi s 
of  participants '  media n reactio n tim e score s indicate d mai n 
effect s trfTarge t  Orientatio n ( p <  .001 )  an d Targe t  Forma t  ( p < 
.001) ;  iqirigh t  feces  wer e processe d mor e efficientl y tha n 
inverte d feces  an d par t  feces  wer e processe d mor e efficientl y 
tha n whol e face s [ R E G W - Q (p s <  .05)] .  T h e three-wa y 
interactio n betwee n M o d e o f  Re^x)nding ,  Targe t  Orientation , 
an d Targe t  Forma t  als o approache d significanc e ( p <  .07) ; 
viewer s exhibite d siqierio r  performanc e fo r  part ,  rathe r  tha n 
whole ,  presentation s (t f  compariso n feces  upo n uprigh t  "same " 
( p <  .001 )  an d "different "  ( p <  .001 )  trials ,  an d inverte d 
"same "  trial s ( p <  .001) .  Suc h difference s wer e no t  apparen t  o n 
inverte d "different "  trial s ( p >  .05 )  (se e Tabl e 2) . 

Analysi s o f  participants '  m e a n accurac y score s als o reveale d 
mai n effect s er f  Targe t  Orientatio n ( p <  .001 )  an d Targe t 
Forma t  ( p <  .01) ;  uprigh t  feces  wer e processe d mor e 
accuratel y tha n wer e inverte d feces  an d par t  feces  wer e 
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processe d mor e accuratel y tha n wer e whol e feces  [ R E G W - Q 
(ps<.05) ]  (se e Tabl e 2) . 

Table 2: Mean accuracy and reaction time by mode of re-

spons e an d targe t  forma t 

Same-
Uprigh t 

Same-
Inverte d 

Different -
Uprigh t 

Different -
Inverte d 

A C C U R A CY 

Par t 

Whole 

0.9 8 

0.9 4 

0.9 0 

0.8 9 

0.9 3 

0.8 4 

0.7 5 

0.7 7 

REACTION TIM E 
(inms ) 

Par t 

Whole 

1230.7 7 

1893.1 0 

1981.2 3 

2578.2 1 

1549.1 0 

2121.1 5 

2351.6 4 

2443.5 6 

Thus ,  th e result s o f  Experimen t  2  wer e consisten t  wit h ou r 

suggestio n tha t  initia l  encodin g o f  th e interna l  feature s alon e 

woul d resul t  i n siq)erio r  performanc e bein g observe d fo r  par t 

rather  tha n whol e compariso n feces.  Althoug h fester  re -

spondin g f w par t  feces  wa s no t  observe d fo r  inverte d feces  o n 

"different "  trials ,  a n inq)ectio n o f  th e respons e dat a indicate d 

tha t  "different "  trial s m a y hav e engage d time-consumin g seria l 

piocesan g strategie s no t  required  fo r  "same "  response s (e.g. , 

Taykn- ,  1976) .  Nforeover ,  i n contras t  t o previou s investigation s 

of  recognitio n performanc e fo r  unfemilia r  feces  (e.g. ,  Nachso n 

et  al. ,  1995) ,  thes e result s als o indicat e tha t  attendin g t o th e 

interna l  features  alon e i s  sufficien t  t o for m a  discriminatio n 

judgmen t  Thes e findings  ar e i n lin e wit h earUe r  suggestion s 

by Moscovitd i  an d hi s colleague s (Moscovitc h e t  al. ,  1997 )  tha t 

th e interna l  feature s m a y can y th e burde n o f  informatio n i n 

fecial  recognitio n processing .  Indeed ,  th e externa l  feature s 

m ay prov e a n unnecessar y distractio n a t  tes t  whe n attentio n i s 

focused  o n th e interna l  feature s alone .  Th e slowe r  an d les s 

accurat e re^xmdin g observe d fo r  presentation s o f  compariso n 

feces  cunprise d (rf'bot h th e interna l  an d externa l  feature s upo n 

al l  uprigh t  presentation s o f  compariso n feces,  a s wel l  a s o n 

inverte d "same "  trials ,  indicate s tha t  thes e feature s m a y ad d n o 

n e w o r  informativ e informatio n fo r  discriminatio a 
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D i s c u s s i o n 
Our  e?q)eriinent s provid e clea r  evidenc e tha t  wherea s 
reqxmdin g t o iq>righ t  feces  o n "same "  trial s m a y rely  upo n 
holisti c o r  oonfigurationa l  processin g strategies ,  reqwndin g t o 
t^righ t  feces  o n "different "  trials ,  a s wel l  a s t o inverte d feces, 
relies  upo n part-base d o r  decompositiona l  processin g strategies . 
I n addition ,  contrai y t o earlie r  report s tha t  recognitio n o f 
unfemilia r  feces  m ^ b e mos t  efficaciou s followin g 
presentatio n o f  th e externa l  feature s (e.g. ,  Nascho n e t  al. , 
1995) ,  w e foun d tha t  presentatio n o l  th e interna l  feature s alon e 
i s sufficien t  t o form  a  discriminatio n judgmen t  w h e n attentio n 
i s focuse d upo n thes e features .  Future  experiment s ar e planne d 
t o d ^ r m i n e whethe r  th e sam e patter n o [  respondin g wil l 
exten d t o th e processin g (t f  object s (e.g. ,  houses) . 
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