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T h e Influenc e o f  Emot iona l  Valenc e i n B a c k w a r d M a s k i n g : 

Evidenc e Fo r  Earl y Appraisa l 

Clark Ohnesorge (cohnesor@carleton.edu) 
Departmen t  o f  Psychology ;  Carleto n Colleg e 

Northfiel d M N .  5505 7 

Clinto n B i e r m a n 
169 6 Mountai n Roa d 

VergennesVT .  0549 1 

Abstrac t 

Three  experiment s ar e presente d tha t  examin e th e 
influenc e o f  Emotiona l  Valenc e an d Familiarit y o f 
visuall y presente d lexica l  stimul i  o n low-leve l  visua l 
processing .  Th e result s provid e suppor t  fo r  th e ide a 
tha t  a n earl y proces s o f  automati c appraisa l  act s t o 
preferentiall y  direc t  attentiona l  resource s t o Negativ e 
or  Nove l  stimuli .  Th e result s ar e discusse d wit h 
respec t  t o evolutionar y considerations . 

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

A numbe r  o f  recen t  studie s hav e demonstrate d tha t  emotio n 
ca n influenc e relativel y automati c cognitiv e an d perceptua l 
processe s i n severa l  ways .  Fo r  example ,  Pratt o &  Joh n 
(1991 )  showe d tha t  undesirabl e trai t  word s capture d 
processin g capacit y awa y fi-om  a  primar y tas k mor e 
effectivel y tha n di d desirabl e trai t  words .  I n thei r  stud y the y 
use d a  modifie d versio n o f  th e Stroo p tas k (1935) ;  subject s 
wer e aske d t o n a m e th e colo r  o f  in k i n whic h positiv e an d 
negativ e trai t  adjective s wer e printed .  Subject s response s 
wer e slowe r  wit h negativ e adjective s tha n the y wer e wit h 
positiv e adjectives .  Th e author s attribute d thi s effec t  t o a 
proces s tha t  the y calle d Automati c Vigilance .  Thi s proces s 
evaluate s stimul i  o n a  positive-negativ e dimensio n an d 
direct s attentio n preferentiall y t o negativ e o r  aversiv e 
stimuli . 

Niedentha l  &  Setterlun d (1994 )  demonstrate d a n 
emotion-perceptio n congruit y effec t  tha t  i s  als o consisten t 
wit h claim s tha t  affectiv e stat e ca n influenc e cognitiv e o r 
perceptua l  processing .  I n thei r  studies ,  subject s first 
underwen t  a n emotio n inductio n procedure ,  an d the n wer e 
aske d t o m a k e lexica l  decision s t o word s tha t  wer e eithe r 
positiv e (Cheer ,  Joy )  o r  negativ e (Weep ,  Despair )  i n thei r 
affectiv e tone .  Th e finding  wa s tha t  word s tha t  wer e 
consisten t  wit h a n induce d emotio n wer e verifie d mor e 
quickl y tha n word s tha t  wer e inconsisten t  wit h th e induce d 
state .  I n a  simila r  study ,  Halberstadt ,  Niedenthal ,  & 
Kushne r  (1995 )  demonstrate d a  mood-consistenc y effec t 
w h en th e tas k wa s t o disambiguat e auditoriall y  presente d 
homograph s i n whic h on e m e m b e r  o f  th e pai r  wa s eithe r 
H a p p y (rose-rows )  o r  Sa d (die-dye) .  Subject s underwen t  a 
m o od inductio n procedure ,  eithe r  happ y o r  sad ,  an d the n 
wer e presente d auditoriall y  wit h th e lis t  o f  homographs . 

Thei r  tas k wa s simpl y t o prin t  wha t  the y heard .  Subject s i n 
th e positiv e an d negativ e induce d m o o d conditio n di d no t 
diffe r  i n th e proportio n o f  happ y resolution s (selectio n o f  on e 
or  th e othe r  spellings )  o f  th e homographs ,  bu t  subject s i n 
th e negativ e m o o d conditio n selecte d a  highe r  proportio n o f 
negativ e alternative s tha n di d subject s i n th e positiv e 
condition .  Thi s resul t  i s  consisten t  wit h a  numbe r  o f  othe r 
findings  suggestin g tha t  th e effec t  o f  negativ e emotion , 
whethe r  i n term s o f  presente d stimul i  o r  affectiv e state ,  i s 

mor e pronounce d tha n tha t  o f  positiv e emotio n (cf .  Frijda , 
1988 ;  Schwarz ,  1990) .  Th e result s o f  thes e thre e studie s 
sugges t  tha t  m o o d ca n influenc e perceptua l  an d cognitiv e 
processes .  Finally ,  i n recen t  years ,  Zajon c an d other s hav e 
collecte d dat a tha t  speak s t o th e curren t  issu e i n a n obliqu e 
w ay (Kunst-Wilson ,  W. ,  &  Zajonc ,  R. ,  1980 ;  Zajonc , 
1984 )  Thei r  conclusion ,  base d o n th e findings  o f  a  larg e 
number  o f  studies ,  i s  tha t  affectiv e reaction s ca n occu r  a t 
level s o f  stimulu s intensit y an d exposur e duratio n tha t  see m 
t o preclud e th e possibilit y  o f  prio r  cognitiv e appraisal ,  thi s 
proposa l  i s  k n o w n a s Affectiv e Primacy . 

W hy shoul d emotio n influenc e lo w leve l  processes ? 
It' s  reasonabl e t o assum e tha t  th e ecologica l  utilit y o f 
directin g attentio n t o negativ e event s a s quickl y a s possibl e 
i s high .  Negativ e event s o r  stimul i  cal l  fo r  behaviora l 
change ,  whil e positiv e event s favo r  maintainin g th e statu s 
quo .  Thi s stat e o f  affair s i s  exemplifie d i n th e gambler' s 
aphoris m "Wi n stay ,  los e switch" .  Ther e ar e tw o distinc t 
way s tha t  th e attentiona l  processin g calle d fo r  b y negativ e 
an d positiv e event s migh t  differ .  First ,  negativ e event s 
migh t  simpl y cal l  fo r  mor e o r  faste r  processin g wit h th e 
"aim "  o f  discoverin g a s quickl y a s possibl e th e potentialit y 
o f  a  particula r  stimulu s o r  situation ,  a  strictl y quantitativ e 
change .  I t  i s  als o possibl e tha t  a  mor e analyti c o r  focuse d 
styl e o f  attentio n migh t  b e calle d fo r  b y negativ e stimul i 
becaus e o f  th e valu e o f  identifyin g th e exac t  attribut e o r 
attribute s tha t  create s th e aversiv e stat e associate d wit h 
them .  Easterbroo k (1959 )  present s dat a i n suppor t  o f  thi s 
possibility .  Thi s accoun t  o f  attentiona l  deman d depend s 
mor e o n qualitativ e tha n quantitativ e change s i n attention , 
but  obviousl y migh t  involv e bot h i f  heightenin g foca l 
attentio n ha s som e cos t  associate d wit h it .  Thes e studie s 
addres s a  venerabl e questio n abou t  th e relationshi p betwee n 
emotio n an d perceptua l  o r  cognitiv e processes ,  "Whic h 
comes first,  emotiona l  o r  cognitiv e evaluation? " 
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It' s  no t  clea r  tha t  a  simpl e answe r  t o tha t  questio n i s 
likel y t o b e reached ,  perhap s becaus e o f  th e difficult y o f 
definin g th e term s emotio n an d cognition ,  o r  becaus e th e 
clai m tha t  on e proces s o r  th e othe r  i s alway s first  i s 
overstrong .  A  reasonabl e conclusio n i s tha t  emotiona l 
evaluation ,  o f  a t  leas t  a  genera l  type ,  ca n tak e plac e ver y 
earl y an d influenc e th e result s o f  subsequen t  processing .  O f 
th e studie s w e reviewed ,  Pratt o &  John' s (1991 )  lend s th e 
greates t  suppor t  t o th e ide a tha t  th e directio n o f  attentiona l 
resource s t o negativ e stimul i  i s  automatic .  Colo r  naming , 
however ,  i s a  tas k tha t  seem s t o depen d o n a  relativel y hig h 
degre e o f  processing .  An d althoug h ther e i s som e debat e 
regardin g th e locu s o f  interferencei n th e Stroo p tas k (1935 ) 
a grea t  dea l  o f  evidenc e suggest s tha t  th e slowin g tha t  i s 
typicall y observe d result s largel y fro m competitio n a t  th e 
leve l  o f  respons e selectio n o r  outpu t  (Keele ,  1972 ; 
MacLeod,  1991) .  Respons e selectio n i s relativel y lat e i n 
th e stag e o f  cognitiv e events .  I n th e presen t  pape r  w e 
presen t  dat a fro m severa l  experiment s tha t  demonstrat e a n 
automati c effec t  ofnegativ e an d positiv e emotio n word s a t  a 
much earlie r  stag e throug h a  nove l  applicatio n o f  th e 
backwar d maskin g procedure . 

Capacity Demands of the Mask 

Ohnesorg e &  Theios  (1996 )  showe d tha t  visua l 
recognitio n unde r  backwar d maskin g i s sensitiv e t o th e 
processin g demand s o f  th e maskin g stimulus .  I n thos e 
studies ,  whic h wer e directe d a t  th e questio n o f  ho w a 
backwar d mas k affect s targe t  recognition ,  subject s wer e 
aske d t o identif y word s tha t  wer e i n tur n maske d b y othe r 
words .  Characteristic s o f  th e maskin g word s suc h a s printe d 
wor d frequenc y (familiarity )  an d repetitio n (recency )  wer e 
manipulate d an d show n t o affectth e abilit y  o f  subject s t o 
identif y a  briefl y presente d targe t  word .  W e assume d tha t 
wit h greate r  familiarity ,  i.e .  highe r  printe d frequency ,  th e 
demand fo r  whateve r  processin g resource s ar e necessar y fo r 
wor d recognitio n i s reduced .  Thi s assumptio n i s supporte d 
by a  larg e numbe r  o f  studie s tha t  emplo y a  broa d rang e o f 
dat a collectio n technique s fro m th e duratio n o f  eye-fixation s 
durin g readin g (Henderson ,  J. ,  &  Ferreira ,  F. ,  1990 )  t o 
lexica l  decision s unde r  dua l  tas k condition s (Herdman , 
C M.  1992) .  W e furthe r  assume d tha t  repetitio n o f  a  lexica l 
stimulu s i s anothe r  wa y t o manipulat e it s deman d fo r 
processin g resource s tha t  i s  distinc t  from  it s overal l 
frequency  o f  occurrence .  Thi s conclusio n i s supporte d b y a 
larg e bod y o f  researc h findings  (Theio s &  Walter ,  1973 ; 
Scarborough ,  Cortese ,  &  Scarborough ,  1977 ;  Forste r  & 
Davi s 1984) .  Together ,  thes e manipulation s affec t  a 
relativel y stabl e inde x o f  processin g deman d (frequency)an d 
a transien t  influenc e (repetition) .  I n Experimen t  On e L o w 
Frequenc y maskin g word s wer e mor e effectiv e tha n Hig h 
Frequency .  I n Experimen t  T w o w e factoriall y  combine d 
Frequenc y an d Repetition .  Th e findings  o f  interes t  i n tha t 
stud y wer e 1. )  A  replicatio n o f  th e Frequenc y effect ,  2. ) 
demonstratio n ofa n analogou s effec t  wit h repetition ,  3. )  N o 
interactio n betwe n th e factors .  Ou r  conclusio n wa s tha t 
backwar d maskin g appeare d t o influenc e targe t  recognitio n 
throug h siphonin g of f  sufficien t  resource s t o suppor t 

recognitio n o f  th e mask ,  wit h targe t  recognitio n dependen t 
on th e remainder .  W e characterize d thi s a s a  Capacit y 
Sharin g mode l  o f  masking . 

I n th e presen t  researc h w e simpl y inver t  th e logi c o f 
thos e studie s an d assum e tha t  th e tas k o f  wor d recognitio n 
unde r  backwar d maskin g ca n b e use d t o prob e fo r  effect s o f 
emotio n o n perception .  O f  cours e thi s strateg y require s tha t 
we hol d constant ,  o r  manipulate ,  factor s suc h a s th e wor d 
frequency  o r  repetitio n o f  ou r  positiv e an d negativ e maskin g 
words .  B y manipulatin g th e emotiona l  valenc e (e.g . 
Positiv e vs .  Negative )  o f  word s tha t  ar e use d a s mask s an d 
lookin g fo r  differentia l  targe t  recognitio n performanc e w e ca n 
ask th e question :  "D o negativ e an d positiv e emotio n word s 
make equa l  demand s fo r  attentional/processin g resources? " 
Any differenc e tha t  occur s unde r  maskin g b y Positiv e an d 
Negativ e emotio n word s provide s suppor t  fo r  th e notio n tha t 
emotiona l  meanin g i s evaluated ,  o r  a t  leas t  exert s a n 
influence ,  ver y earl y i n perceptua l  processing .  Th e exac t 
locu s o f  thi s effec t  ma y b e difficul t  t o establis h wit h 
complet e precision ,  bu t  i t  seem s reasonabl e t o assum e tha t 
i t  woul d b e a t  a  fa r  earlie r  stag e tha n th e interferin g effectso f 
negativ e trai t  adjective s demonstrate d b y Pratt o &  Joh n 
(1991 )  i n respons e competition .  Ther e is ,  o f  course ,  a 
theoretica l  reaso n t o predic t  tha t  word s referringt o negativ e 
or  threatenin g event s shoul d b e mor e effectiv e a t  capturin g 
attentio n resource s tha n stimul i  tha t  refe r  t o positiv e o r 
non-threatenin g events .  Tha t  reaso n i s th e asymmetr y 
betwee n a  subject' s appropriat e respons e t o th e tw o 
situations .  A  consideratio n o f  surviva l  fimess  o r 
evolutionar y pressur e suggest s tha t  ther e i s a  stron g pressur e 
t o evaluat e negativ e event s a s soo n a s possible ,  whethe r  t o 
respon d throug h decisiv e actio n o r  withdrawin g from 
potentia l  harm .  I n contrast ,  i t  ca n b e argue d tha t  positiv e 
event s evok e n o suc h heightene d attentiona l  processing ,  a s 
ther e i s littl e pressur e fo r  behaviora l  change .  I t  i s  thi s 
differentia l  deman d fo r  processin g capacit y betwee n negativ e 
and positiv e event s tha t  ough t  t o lea d t o th e allocatio n o f 
greate r  attentiona l  resource s t o negativ e stimuli ,  an d a s a 
result ,  mor e effectiv e masking . 

E x p e r i m e n t  O n e 

Subject s 
27 subject s participate d i n retur n fo r  cours e credit .  Al l 
subject s ha d norma l  o r  correcte d vision . 

Design 
The Emotiona l  Valenc e o f  th e maskin g word s wit h tw o 
level s (Positive ,  Negative )  wa s manipulate d withi n subjects . 

Stimuli 
The maskin g stimul i  wer e set s o f  Positiv e an d Negativ e 
Emotio n word s selecte d throug h a  pilo t  stud y (  n  =  50 )  i n 
whic h subject s rate d a  se t  o f  candidat e word s o n a  nine-poin t 
Negative-Positiv e emotio n dimension .  Th e individua l  item s 
withi n th e set s wer e closel y matche d o n frequency  (Mean s 
fo r  Positiv e an d Negativ e =  9 4 &  9 8 respectively) , 
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N u m b er  o f  letter s (Mean s fo r  Positiv e an d Negativ e =  4. 4 
& 4. 3 respectively) ,  an d numbe r  o f  syllable s (Mean s fo r 

Positiv e an d Negativ e =  1.1 8 &  1.1 3 respectively) .  I n 
eac h case ,  th e inevitabl e smal l  difference s wer e i n th e 
directio n o f  reducin g th e processin g deman d o f  th e negativ e 
set .  Ther e wer e 4 0 word s i n eac h o f  th e valence d sets ,  an d 

80 Neutra l  wor d filler  items .  Th e targe t  stimul i  wer e a  se t  o f 
21 6 pair s o f  lo w frequenc y word s tha t  differe d i n a  singl e 
lette r  (e.g .  D I N E ,  D I M E ) .  Th e location ,  withi n th e words , 
of  th e substitute d lette r  wa s varie d t o preclud e strategi c 
attentio n t o a  singl e location .  O n eac h tria l  on e o f  th e pai r 
was randoml y selecte d an d presente d a s th e target ;  th e othe r 

wor d the n becam e th e foi l  i n th e respons e phase . 

Apparatus 
The experimen t  wa s designed  an d conducte d usin g th e 
softwar e progra m PsyScop e (Cohen ,  MacWhi imey ,  Flat t  & 
Provost ,  1993) .  A  Powe r  Macintos h 720 0 controlle d th e 
displa y sequenc e an d collecte d th e data . 

Procedure 
Subject s initiate d eac h tria l  o f  th e experimen t  b y pressin g 
th e spacebar .  Eac h tria l  wa s a s follows .  Firs t  a  fixation 
cros s wa s presente d fo r  30 0 milliseconds .  Followin g a  30 0 
ms blan k interva l  th e targe t  wor d wa s presente d fo r  13. 3 
ms, .  Afte r  a  4 0 m s interstimulu s interva l  (ISI )  th e maskin g 
stimulu s w a s presente d fo r  26. 6 m s .  A  furthe r  30 0 ms . 
interva l  passe d an d the n subject s wer e presente d wit h th e 
choic e alternatives .  Eac h choic e alternativ e wa s a  pai r  o f  lo w 
fi-equency  words .  O n e ha d jus t  bee n presente d a s th e targe t 
and th e othe r  serve d a s a  foil .  Th e subject s indicate d whic h 
of  th e pai r  the y believe d the y ha d see n b y pressin g key s tha t 
corresjwnde d t o th e position s o f  th e tw o stimul i  o n th e 
monitor ;  " z "  fo r  left ,  an d "/ "  fo r  right .  Th e experimenta l 
sessio n comprise d a  practic e bloc k o f  2 5 trial s followe d b y 
160 experimenta l  trials :  4 0 eac h unde r  maskin g b y Positiv e 
an d Negativ e Emotio n words ,  an d 8 0 filler  trial s wit h 
Emotionall y Neutra l  words .  Feedback ,  i n th e for m o f  tones , 
was provide d followin g eac h tria l  o f  th e practic e an d 
experimenta l  blocks . 

Result 
Eac h subject' s percentag e o f  correc t  targe t  recognition s wa s 
calculate d fo r  th e Positiv e an d Negativ e conditions .  Th e 
averag e percen t  correc t  unde r  maskin g b y Negativ e word s 
was 6 2 percen t  V s 6 7 percen t  fo r  th e Positiv e masks .  A 
paire d sample s T-tes t  reveale d tha t  th e Negativ e emotio n 
word s wer e mor e effectiv e mask s tha n th e Positiv e emotio n 
words ,  T(26 )  =  2.7 ,  p  <  .05 .  I n othe r  words ,  targe t 
recognitio n performancewa s poore r  whe n th e mas k wa s a 
Negativ e Emotio n word .  Conversio n o f  th e T  statisti c t o a 
poin t  biseria l  correlatio n coefficien t  reveale d tha t  Emotiona l 
Valenc e produce d a  m e d i u m size d effect ,  rp b =  .46 . 

The mean s ca n b e see n i n figure  1 . 

IMKtJATIV K P O S I T I V E 

Figur e I ;  Targe t  recognitio n unde r  maskin g b y Negativ e 
and Positiv e Emotio n Words . 

Discussion 

This result strengthens and extends the conclusion reached 
on th e basi s o f  emotio n congruenc y effect s (Halberstadt , 
Niedenthal ,  &  Kushner ,  1995 ;  Niedentha l  &  Setterlund , 
1994 )  an d th e demonstratio n o f  automati c vigilanc e (Pratt o 
& John ,  1991) .  Ther e i s ver y littl e chanc e tha t  bia s o r 
strategi c influenc e play s a  rol e i n ou r  finding  tha t  emotiona l 
valenc e ca n influenc e th e tas k o f  wor d recognition .  Th e fac t 
tha t  negativ e emotio n word s ar e mor e effectiv e a s mask s 
tha n positiv e word s support s th e conclusio n tha t  the y 
demand mor e attentiona l  o r  processin g resources .  Give n tha t 
subject' s succes s i n targe t  recognitio n depend s o n thei r 
abilit y  t o ignor e o r  inhibi t  th e mask ,  w e conclud e tha t  ou r 
result s spea k strongl y i n favo r  o f  automati c vigilanc e a s 
suggeste d b y Pratt o &  Joh n (1991) .  Further ,  ou r  us e o f  a 
2af c desig n an d tigh t  stimulu s contro l  motivat e th e 
conclusio n tha t  th e emotio n valenc e o f  ou r  lexica l  stimul i  i s 
affectin g targe t  recognitio n performanc e vi a perceptua l 
sensitivity ,  a s ther e i s littl e opportunit y fo r  bia s t o influenc e 
subject' s selectio n i n th e choic e phase .  Subject s simpl y 
canno t  identif y th e targe t  a s wel l  whe n a  Negativ e Emotio n 
mask' s highe r  deman d ha s limite d th e availabl e capacity . 
O ne questio n raise d b y thi s finding  i s whethe r  th e 
Emotiona l  Valenc e effec t  i s  coextensiv e wit h th e Familiarit y 
effectexplore d b y Ohnesorg e &  Theio s (1996) .  Th e sam e 
argumen t  ca n b e applie d t o eac h situafion .  Ther e i s greate r 
ecologica l  utilit y  i n attendin g t o potentiall y  threatenin g 
events ,  whethe r  du e t o th e ambiguit y inheren t  i n novelt y o r 
th e specifi c  threa t  o f  a  Negativ e stimulus ,  tha n i n attendin g 
t o thei r  mor e benig n counterparts .  Ou r  nex t  stud y explore s 
th e relatio n betwee n Familiarit y an d Emotiona l  Valenc e 
wit h regard s t o th e Automati c Vigilanc e hypothesis . 

Experiment Two 

In our previous experiments (Ohnesorge & Theios, 1996) 
we investigate d differentia l  demand s fo r  processin g resource s 
throug h manipulation s o f  familiarity ,  indexe d vi a th e 
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printe d wor d frequency  o f  th e maskin g stimuli ,  an d recency , 
indexe d vi a mas k repetition .  Thos e studie s showe d tha t 
manipulation s o f  frequency  an d recenc y o f  th e mas k exerte d 
separat e an d independen t  influence s o n targe t  recognition .  I n 
Experimen t  Tw o w e explor e a  factoria l  combinatio n o f  mas k 
frequency  an d emotiona l  valenc e t o as k th e questio n D o 
familiarit y an d emotiona l  valenc e mak e separat e an d 
independen t  contribution s t o masking ? Severa l  issue s ca n 
be addresse d throug h thi s study .  Fo r  example ,  i t  i s  possibl e 
tha t  negativ e emotio n an d novelt y (unfamilia r  o r  lo w 
frequency  words )  ar e no t  distinguishe d i n th e earl y 
evaluatio n process .  Thi s woul d predic t  tha t  separat e effect s 
of  Frequenc y an d Valenc e woul d no t  manifes t  together . 
Assumin g tha t  thes e effect s d o occu r  i n conjunction ,  w e ca n 
asses s thei r  independenc e throug h th e presenc e o r  absenc e o f 
an interaction . 

Subjects 
The subject s wer e 6 0 undergraduate s wh o participate d i n 
remm fo r  cours e credit .  Eac h ha d norma l  o r  correcte d vision . 

Design 
Ther e wer e tw o withi n subject s variable s wit h tw o level s 
each:  Frequenc y o f  th e maskin g word s (High ,  Low )  an d 
Emotiona l  Valenc e o f  th e maskin g word s (Positive , 
Negative) . 

Stimuli 
The stimul i  wer e collecte d b y askin g subject s ( n =  50 )  t o 
rat e 21 6 candidat e word s fo r  emotiona l  valenc e negativ e 
item s wer e thos e tha t  receive d rating s <  4  an d Positiv e >  6 
on ou r  nin e poin t  scale .  W e the n sorte d the m int o categorie s 
based o n th e thir d inde x o f  th e Kucer a &  Franci s (1967 ) 
corpu s (i.e .  numbe r  o f  sample s containin g th e item) .  Hig h 
Frequenc y item s wer e define d a s >  5 0 samples ,  an d Lo w 

Frequenc y <_2 5 samples .  I n additio n w e controlle d fo r 

number  o f  letter s an d syllable s t o closel y equat e th e spatia l 
and featura l  propertie s o f  th e variou s sets . 

Result s 
Mean targe t  recognitio n percentag e fo r  eac h conditio n wa s 
compute d fo r  eac h subjec t  an d submitte d t o a n A N O V A. 
The mai n effec t  o f  Valenc e wa s significant ,  £(1,59 )  =  6.0 ,  p 

< .05 .  Th e measur e o f  effec t  siz e epsilo n reveale d a  mediu m 
size d effect ,  e  =  .28 .  Th e mai n effecto f  Frequenc y wa s als o 
significant,f(1,59 )  =  12.3 ,  p  <  .05 .  Epsilo n agai n reveale d 

a mediu m size d effect. e =  .40 .  Th e interactio n o f  Valenc e 
and Frequenc y wa s no t  significant ,  L(l,59 )  =  .168 .  Th e 

means o f  th e subject s analysi s ca n b e viewe d i n figure  2 . 
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Figur e 2 :  Th e independen t  influence s o f  Emotiona l  Valenc e 
and Frequenc y o f  th e maskin g wor d o n Targe t  recognition . 

Apparatu s 
The experimen t  wa s designe d an d conducte d usin g th e 
softwar e progra m PsyScop e (Cohen ,  MacWhinney ,  Flat t  & 
Provost ,  1993) .  A  Powe r  Macintos h 720 0 controlle d th e 
displa y sequenc e an d collecte d th e data . 

Procedure 
The subject s wer e seate d 30 0 m m from  th e compute r 
monitor .  Afte r  receivin g instruction s the y complete d 2 0 
practic e trial s an d the n 21 6 experimenta l  trials .  Th e 
sequenc e o f  event s wa s a s follows .  Subject s presse d th e 
spaceba r  t o initiat e eac h trial .  A  fixation  cros s wa s presente d 
fo r  30 0 ms ,  followe d b y th e targe t  wor d whic h remaine d o n 
th e scree n fo r  1 3 ms .  Followin g a  4 0 m s blan k interva l  th e 
mask wa s presente d fo r  2 7 ms .  Afte r  a  30 0 m s interva l  th e 
choic e alternative s (targe t  an d foil )  wer e presente d unti l 
subject s indicate d thei r  choice .  Feedbac k wa s presente d o n 
each trial . 

Discussio n 

The result s o f  Experimen t  Tw o sho w tha t  familiarit y an d 
valenc e mak e separat e an d independen t  contribution s t o th e 
backwar d maskin g effect .  Thi s preclude s th e possibilit y  tha t 
Frequenc y (familiarity )  an d Emotiona l  Valenc e ar e treate d 
equivalentl y b y th e automati c appraisa l  process .  Th e lac k o f 
an interactio n betwee n thes e factor s suggest s tha t  th e 
allocatio n o f  attention ,  a t  leas t  wit h respec t  t o thes e 
dimensions ,  i s automati c an d no t  grade d b y consideratio n o f 
othe r  presen t  stimulu s attributes ,  i.e .  i t  i s  no t  strategic . 
Furthe r  dat a relevan t  t o th e examinatio n o f  thes e relate d 
question s woul d resul t  from a  join t  manipulatio n o f 
Repetitio n an d Valence ,  th e subjec t  o f  Experimen t  Three . 

Experiment Three 

Subjects 
The subject s wer e 3 1 undergraduate s wh o participate d i n 
retur n fo r  cours e credit .  Eac h ha d norma l  o r  correcte d vision . 

791 



Desig n 
Ther e wer e tw o withi n subject s variable s wit h tw o level s 

each :  Emotiona l  Valenc e (Positive ,  Negative )  an d 
Repetitio n conditio n (Repeated ,  Non-Repeated) . 

Stimuli 
The stimul i  wer e collecte d b y askin g subject s ( n =  50 )  t o 
rat e 21 6 candidat e word s fo r  emotiona l  valenc e negativ e 
item s wer e thos e tha t  receive d rating s <  4  an d Positiv e >  6 
on ou r  nin e poin t  scale .  W e controlle d th e featura l  leve l 
similarit y o f  ou r  Positiv e an d Negativ e set s an d th e 
similarit y o f  eac h maskin g se t  t o th e choic e alternativ e se t 
ver y carefully .  W e assesse d ou r  degre e o f  contro l  b y 
countin g th e frequencyof  occurrenc e o f  eac h lette r  (A-Z )  a t 
eac h o f  th e 5  possibl e position s fo r  ou r  maskin g set s an d th e 
4 position s i n ou r  choic e alternativ e se t  an d conductin g a n 
overal l  correlationa l  analysi s o n th e resultan t  frequencies. 
Our  contro l  wa s ver y good ,  r  (average d acros s positions )  fo r 

th e Positiv e an d Negativ e set s wa s .85 .  Mor e importantly , 
th e Positiv e an d Negativ e maskin g set s wer e equall y simila r 
t o th e choic e alternativ e set ,  r  =  .7 3 an d .7 4 respectively . 

Apparatus 
The experimen t  wa s designe d an d conducte d usin g th e 
softwar e progra m PsyScop e (Cohen ,  MacWhinney ,  Flat t  & 
Provost ,  1993) .  A  Powe r  Macintos h 760 0 controlle d th e 
displa y sequenc e an d collecte d th e data . 

Procedure 
The subject s wer e seate d 30 0 m m from  th e compute r 
monitor .  Afte r  receivin g instruction s the y complete d 2 5 
practic e trial s an d the n 16 0 experimenta l  trials .  Th e 
sequenc e o f  event s wa s a s follows .  Subject s presse d th e 
spaceba r  t o initiat e eac h trial .  A  fixatio n cros s wa s presente d 
fo r  30 0 m s ,  followe d b y a  previe w wor d tha t  remaine d o n 
th e scree n fo r  1  second .  A  1  secon d refractor y perio d wa s 
allowe d t o pas s an d the n th e target-mask-choic e sequenc e 
analogou s t o Experiment s O n e an d T w o occurred .  Fo r 
Repeate d Trial s th e Previe w stimulu s wa s th e mas k tha t 
woul d appea r  late r  i n th e sequenc e o f  events ,  fo r  Nove l  trial s 
th e Previe w stimulu s wa s a  Neutra l  Valenc e wor d tha t  di d 
not  appea r  agai n i n th e sequenc e o f  events .  Feedbac k wa s 
presente d o n eac h trial . 

Results 
Mean targe t  recognitio n percentag e fo r  eac h conditio n wa s 
compute d fo r  eac h subjec t  an d submitte d t o a n A N O V A. 
The mai n effec t  ofValenc e wa s significant ,  £(1,30 )  =  9.5 ,  p 

< .05 .  Th e measur e o f  effec t  siz e epsilo n reveale d a  larg e 
size d effect ,  e  =  .47 .  Th e mai n effecto f  Frequenc y wa s als o 
significant ,  f (  1,30 )  =  21 .  3 ,  p  <  .05 .  Epsilo n agai n reveale d 

a larg e size d effect ,  e  =  .63 .  Th e interactio n o f  Valenc e an d 
Frequenc y wa s no t  significant ,  £.(1,30 )  =  .216 .  Th e mean s 

ca n b e viewe d i n figur e 3 . 
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Figur e 3 :  Th e effect s o f  Emotiona l  Valenc e an d Repetitio n o f 

th e maskin g stimulu s ar e independent . 

Discussion 

The three experiments we present support several 
conclusion s abou t  th e automati c allocatio n o f  visua l 
attentio n t o negativ e o r  aversiv e stimuli .  First ,  w e sho w 
tha t  thi s effec t  occur s i n th e lo w leve l  perceptua l  tas k o f 
wor d identification .  Ther e i s goo d reaso n t o believ e tha t  th e 
maskin g effec t  mus t  occu r  prio r  t o lexica l  acces s (o f  th e 
targe t  word )  an d thu s reveal s a n earlie r  influenc e o f  emotio n 
o n perceptua l  o r  cognitiv e processe s tha n ha s bee n 
demonstrate d before .  Identifyin g th e locu s o f  thi s effec t 
woul d b e o f  s o m e interest ,  a s woul d discoverin g th e exten t 
o f  th e appraisa l  process .  However ,  th e answer s t o thes e 
question s ar e no t  eas y t o deliver .  W e believ e tha t  th e effec t 
i s  occurrin g ver y earl y i n th e wor d recognitio n process ,  tha t 
i t  i s  automatic ,  an d tha t  th e exten t  o f  processin g i s no t 
great .  Opinion s abou t  th e locu s an d automaticit y o f  thi s 
effectar e no t  eas y t o tes t  directly ,  s o ou r  conclusion s res t 
largel y o n inference s tha t  ar e supporte d b y ou r  selectio n o f 
metho d an d tigh t  stimulu s confrol .  Fo r  example ,  th e us e o f 
a two-alternativ e forced-choicerespons e tas k greatl y reduce s 
th e bia s potentiall y  presen t  i n dat a collecte d wit h free  report , 
supportin g th e inferenc e tha t  th e effec t  i s  happenin g a t  a 
relativel y earl y stag e o f  cognitiv e processing .  Thi s i s 
becaus e th e recognitio n tas k require d o f  subject s depend s 
onl y o n thei r  abilit y t o selec t  th e targe t  w o r d from  a  pai r  o f 
presente d stimuli .  Similarly ,  th e fac t  tha t  w e observ e larg e 
effect s o f  m a s k frequency  o n targe t  identificatio n i n thi s 
cognitivel y undemandin g tas k suggest s tha t  th e effec t  i s 
occurrin g prio r  t o lexica l  acces s o r  durin g th e proces s o f 
activatin g th e representation s tha t  suppor t  w o r d recognition . 
T h e tim e tha t  passe s betwee n targe t  presentatio n an d choic e 
i s les s tha n one-hal f  second ,  to o littl e t o m a k e differentia l 
forgettin g a  compellin g alternativ e explanation .  Finally ,  th e 
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effectmus t  b e automati c becaus e i t  appear s s o earl y i n th e 
cascad e o f  perceptua l  events . 

An issu e o f  furthe r  interes t  i s th e questio n o f  jus t  ho w 
extensiv e a n analysi s support s th e differentia l  allocatio n o f 
attentiona l  resources .  Thi s i s a n importan t  question ,  bu t  a t 
thi s tim e w e hav e n o dat a tha t  directl y addresse s thi s issue . 
Give n tha t  i t  i s carrie d ou t  preconsciousl y i t  seem s tha t  th e 
analysi s coul d no t  b e extensive .  Further ,  th e result s o f 
Experiment s T w o an d Thre e len d n o suppor t  t o th e ide a 
tha t  th e analysi s i s ver y detailed .  Thi s i s becaus e ther e wa s 
no interactio n betwee n Emotiona l  Valenc e an d th e variable s 
manipulate d i n thos e studies .  I f  Emotiona l  Valenc e ha d 
interacte d wit h eithe r  Frequenc y (Experimen t  T w o )  o r 
Repetitio n (Experimen t  Three )  i t  woul d b e reasonabl e t o 
conside r  th e possibilit y  tha t  a  mor e detaile d analysi s ha d 
been carrie d out ,  an d tha t  processin g resource s ca n b e 
allocate d i n a  contex t  sensitiv e manner .  T o illustrat e wit h 
Emotiona l  Valenc e an d Repetition ,  i f  th e Repetitio n effec t 
wer e smalle r  fo r  Negativ e tha n fo r  Positiv e word s i t  woul d 
sugges t  th e Automati c Vigilanc e mechanis m ca n distinguis h 
betwee n Affectiv e ton e an d Familiarity ,  an d differentiall y 
allocat e attentiona l  resource s o n tha t  basis .  Fro m a  surviva l 
standpoin t  i t  woul d b e reasonabl e t o assum e tha t  a  Repeate d 
Positiv e stimulu s present s n o threa t  whatsoever ,  whil e a 
Repeate d Negativ e continue s t o exer t  a  larg e deman d fo r 
processin g capacity .  A  simila r  argumen t  hold s wit h respec t 
t o Frequenc y an d Emotiona l  Valence .  A s i t  stands ,  wit h n o 
interactio n betwee n thes e variables ,  th e mos t  conservativ e 
conclusio n i s tha t  th e allocatio n o f  attentio n o r  processin g 
capacit y reflect s a  lo w leve l  proces s tha t  depend s o n a n 
automati c respons e t o a  broa d definitio n o f  potentia l  threa t 
rathe r  tha n a  strategi c o r  logica l  analysi s o f  stimulu s 
properties . 

One obviou s dange r  o f  arguin g fo r  th e ecologica l  utilit y 
of  automaticall y directin g attentio n t o on e stimulu s typ e o r 
th e othe r  i s th e potentia l  circularit y o f  th e argument .  I f 
attribution s ofcapacit y deman d rel y solel y o n th e patter n o f 
targe t  recognitio n result s thi s coul d b e a  relativel y vapi d 
exercis e a s sufficien t  powe r  i s guarantee d t o resul t  i n a 
statisticall y significan t  differencebetwee n tw o level s o f  an y 
variabl e whatsoever .  Th e larg e bod y o f  dat a o n th e 
differentia l  impac t  o f  Nove l  an d Familia r  (stimul i  an d 
Positiv e an d Negativ e stimul i  (Easterbrook ,  1959 ;  Pratt o & 
John ,  1991 ;  Taylor ,  1991 )  provide ,  i f  no t  a  warrant ,  a t  leas t 
probabl e caus e fo r  th e investigatio n o f  thes e factors .  Th e 
fmdin g o f  mediu m t o larg e effec t  size s i n severa l  distinc t 
manipulations ,  acros s differen t  experiments ,  wit h differen t 
stimulu s set s show s tha t  th e automati c allocatio n o f 
processin g resource s t o nove l  o r  negativ e stimul i  i s  a  robus t 
effec t  tha t  manifest s unde r  a  variet y o f  circumstances . 
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