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Illu so ry R eca ll o f V oca l A ffect

K ev in N . O chsner and D an ie l L . Schacter

H arvard U niversity , U SA

K ari E dw a rds

B row n U niversity , U SA

Il lu sions o f m em ory occu r w hen a pe rson reca lls so m e th ing tha t d id no t take place ,

and m ay re su lt f rom p rocesse s tha t sy stem atica lly b ias recall. T h is p ape r repo rts

th ree expe rim en ts exp lo ring a nove l form of m em ory b ias tha t can occu r w hen a

pe rso n is attem p ting to reca ll th e a ffec tive tone of vo ice in w h ich som eone sp oke

previous ly . Sub jec ts firs t stud ied photograph s of faces w hile listen ing to sentences

sp oken in a po si tiv e o r nega tive tone o f voice . A t te st, subjec ts saw b rie f

pre senta tion s of faces and w ere ask ed to recall the tone o f vo ice in w hich th e

pic tu red pe rso n had spoken earlie r. A c ro ss a va riety of study and test conditions a

strong reca ll b ias w as obse rv ed : w hen faces conveyed eithe r su btle pos itive o r

nega tive a ffec t, sub jec ts tended to reca ll the p ic tu red pe rson as hav ing spoken w ith

a m a tch ing a ffec tiv e tone , regard less of the tone o f vo ice in w h ich the pe rson had

actua lly sp oken . It is p roposed tha t this a ffec tive reca ll b ias m ay be the p roduct o f a

re triev a l m echan ism that re lie s on a com b ina tion of in fo rm a tion from the m em ory

trace and re triev a l env ironm en t to gu ide responding.

INTRODUCTION

In trospec tive ly, m em ory seem s to be a sim ple m atter o f b ring ing to m ind a

record of the pastÐ a record that we take to be an accurate represen ta tion of

even ts. For exam ple , w ha t one reca l ls w h en th ink ing abo u t a pass ing

conversation w ith a friend tha t took p lace on ly m inutes ago seem s qu ite

accurate . B ut w ha t is b rough t to m ind m ay no t alw ays be the accurate record that

w e expec t o r be lieve we experience. O ne m igh t m isrem em ber any aspect o f the

conversationÐ from the content to the tone of w ha t w as sa idÐ and w hat is
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m isrem em bered m igh t depend on the w ay in w hich the info rm ation was encoded

and stored or the m anner and con tex t in w hich the m em ory is retrieved .

T yp ically, research on m em ory distor tions has focused on m echan ism s

involved in the encod ing and sto rage of info rm ation , such as in terference , decay ,

lack of atten tion , o r schem atic processing during in itia l encoding or subsequent

reca ll (Loftus, Fe ldm an , & Dash iell, 1995; for recen t review , see Schac ter,

1995). B u t the re has a lso been grow ing inte rest in the role of the retrieval

environm entÐ a perhaps less w ell understood though im portan t contributo r to

m em ory d istortions. V arious observa tions suggest tha t e lem ents of one’ s p resent

experience can serve as sources of m isin fo rm ation abou t the past, resu lting in

system atic d istortions of reca ll, m em ory b iases that can cause peop le to

m isrem em ber aspects o f a ta rge t even t, o r even recall o f even ts tha t never took

p lace (Jacoby , K elley , B row n, & Jasechko , 1989a; Jacoby , K elley , & D ywan ,

1989b , L oftus, 1991 ; Ross, 1989; Schacte r, 1996 ; T u lving, 1983). For instance ,

m isleading e lem ents can be em bedded in questions tha t suggest the presence of

ob jec ts o r persons tha t w ere no t ac tually present, lead ing peop le to encode and

then la ter ``recall ’ ’ the m isin form ation in p lace of wha t ac tua lly happened (C ec i,

1995; C eci & Bruck, 1993 ; H ym an, H usband , & B illings, 1995 ; L indsay , 1990;

L oftus, 1979 ; Loftus & Pickre ll, 1995). M ore com m only , how ever, these false ly

rem em bered elem ents take the fo rm of one ’ s p resen t feelings and though ts,

w hich b ias m em ory through their seam less incorpora tion into reco llec tions m ade

during the course of everyday experience . T hese retrospective b iases (D aw es,

1988) lead m em ory for one’ s past politica l beliefs, behav iours, or ab ilities to be

``rev ised ’ ’ in accord w ith one’ s p resen t a ttitudes tow ards these issues (C ollins,

G raham , H ansen , & Johnson , 1985 ; C onw ay & R oss, 1984 ; M arcus, 1986).

M em ory distor tion can also be observed in the dom ain of em otiona l or

a ffec tive m em ory . M ost relevan t stud ies have exam ined the w ays in which

a tten tion is draw n to affec tive ly charged stim uli, and assoc ia ted consequences

fo r m em ory of central o r peripheral de ta ils (e .g . R e isberg & H euer, 1992). Those

stud ies that have exam ined the influence of the retrieva l env ironm ent on

m em ory for a ffective in form ation have considered only how current m ood sta tes

lead to retrospec tive b iases in au tobiograph ica l reports o f past m ood states. For

exam ple , it has been show n tha t m em ory for past pa in or depression can be

b iased by the level o f pain or depression tha t a person is curren tly experiencing:

if a person is curren tly exper iencing h igh leve ls of pain or depression , he or she

tends to reca ll the leve l o f pa in or depression experienced in the past as hav ing

been grea ter than it actually w as (E ich, R eeves, Jaeger, & G raff-Radford , 1985;

L ew insohn & Rosenbaum , 1987).

T he find ing tha t a person ’ s cu rren t m ood , w hich can be considered an aspect

o f the re trieval environm ent, biases m em ory for past m ood sta tes (E ich et a l.,

1985; T hom as & Diener, 1992) follow s natu rally from the synerg istic ecphory

m ode l o f ep isod ic m em ory re trieva l advanced by T ulving (1983). A ccord ing to

th is theory, the con ten t of re trieval is the jo in t product o f trace and cue
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inform ation . E cphory is the process of converting a m em ory trace in to a fo rm

tha t can access consc iousness and gu ide respond ing , but befo re it does so , the

ecphor ised trace in terac ts w ith info rm ation encoded from cues in the re trieval

env ironm ent. W hat a person consc iously reca lls is the ou tput of th is synergistic

in te rac tion , and re ca ll is the re fo re a lw ays som e com bina tio n of s to red

inform ation and inform ation presen t in the re trieval env ironm ent. T hus, in the

exam ples g iven earlier, it is no t so m uch that m ood-congruen t m em ories a re

retrieved pre feren tia lly , bu t ra the r that recall o f a past sta te is actually d isto rted

to conform w ith aspec ts o f the re trieva l env ironm ent.

The study of re trospec tive b iases in m em ory for m ood sta tes does no t,

how ever, p rov ide unam biguous ev idence for the in fluence of the re trieval

env ironm ent on recall o f em otional in fo rm ation. In these stud ies, past m ood

sta tes a re typ ica lly verified using journals or questionnaires, and curren t m oods

are com pared w ith these records weeks or m onths la ter. It is possib le that

subjec ts have reca lled , and possib ly recoded , m em ories o f past m oods during the

inte rval be tw een initia l m ood record ing and the subsequen t m em ory test. Thus

the retrieval env ironm ent p resen t a t test m ay not be the on ly retrieva l con tex t to

have in fluenced m em ory of the m ood in question . Furthe rm ore , because m oods

are (by definition ) d iffuse , ob jectless, affective sta tes, it is d ifficu lt to specify the

exac t na ture of the affective in form ation in e ither the m em ory trace or the

curren t re trieva l env ironm ent that could in teract during the re trieva l p rocess (c f.

B laney, 1986).

These prob lem s can be c ircum vented by testing m em ory for stim uli w ith

know n affec tive quality and strength under con tro lled presen ta tion and test

p rocedures. W e dev ised a m ethod fitting this desc rip tion that exam ines m em ory

for vocal a ffec t, o r em otion conveyed through tone of voice. In th is parad igm ,

subjec ts first v iew ed pho tographs of faces while sim ultaneously listen ing to the

p ic tured person u tte ring a sem antica lly neu tra l sen tence in a tone that conveyed

positive or nega tive affect. T he pic tured faces w ere chosen to have e ithe r sub tly

positive, subtly nega tive , o r neu tra l expressions that con ta ined no c lea r positive

or nega tive affective cues. W e chose these stim uli because it is know n that

nonverbal a ffec tive cues like tone of vo ice and fac ial expression can have a

pow erfu l im pac t on percep tion and a ttitudes (e .g . Rosen tha l et al., 1979 ;

S iegm an & Feldm an , 1987), a lthough little is known about how nonverbal cues

a re rem em bered or m igh t be ab le to bias m em ory .

A fte r a brief delay , an explicit cued-recall tes t was g iven . Sub jects saw brief

p resen ta tions of the faces and were asked to recall the tone of vo ice in which the

p ic tured person had spoken . If recall o f vocal affec t can be b iased by the affect

p resen t in the face a t re trieva l, then sub jects shou ld som etim es m istaken ly reca ll

the tone of voice in conform ity w ith the affect p resen t in the tested face. In o ther

w ords, w e sought to de te rm ine if see ing faces w ith sub tle positive or nega tive

affec t could lead subjec ts to be lieve tha t the p ictu red person had spoken earlier

w ith a sim ilar a ffec tive tone of voice.
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In addition, w e a lso designed a task to tap im plic it m em ory (R oed iger &

M cD erm ott, 1993 ; Schac ter, 1987) fo r voca l a ffect. It is possib le tha t b iasing

effec ts cou ld be observed on an im plicit task that are sim ilar to those observed

on the exp licit one . In th is im plicit task , sub jec ts dec ided how m uch they liked

or d isliked the pic tured person w hen they v iew ed a brief p resen tation of a face at

test. It was hypothesised tha t p rio r pairing of neutral faces w ith positive or

nega tive vocal a ffec t w ould in fluence sub jects’ like /dislike judgem ents o f them ,

bu t w hen faces conveyed affec t, th is in form ation cou ld influence lik ing

judgem ents.

T hree experim ents were conducted to test these hypo theses. A ll experim ents

began with an encod ing phase in w hich sub jec ts heard and ra ted positive and

nega tive sen tences w hile v iew ing pho tographs of people w ho w ere identified as

the speakers. T h is phase w as followed by eithe r im plic it and exp lic it tests

(E xperim ent 1 ), o r just an explicit te st (Experim en ts 2 and 3) of m em ory for the

tone of vo ice in w hich the sentences were spoken prev iously .

EXPERIMENT 1

In this experim ent w e exam ined m em ory for vocal a ffec t on im plicit and exp lic it

te sts. D uring the encod ing phase , while sub jec ts listened to a sen tence spoken in

a positive or nega tive tone of vo ice , they sim ultaneously v iew ed a co lour

pho tograph of a person on a com puter screen . B ecause v isual cues tend to

dom inate percep tion of a ffec t (R osen thal e t a l., 1979; S iegm an , 1987) w hen bo th

v isual and vocal affec tive cues are presen t sim ultaneously, as during th is

encod ing task , tw o steps w ere taken to ensure tha t voca l affect was accurate ly

and re liab ly encoded by sub jec ts. F irst, the pho tographs tha t sub jects v iew ed

depic ted faces w hose expressions conveyed neithe r strong positive nor strong

nega tive affec t. N everthe less, w ith in a restric ted range , pre test ra tings ind icated

that the faces cou ld still be c lassified into th ree groups: faces that w ere m ost

positive, m os t nega tive , or neu tra l. Second , sub jec ts used a 7-poin t scale to ra te

the degree of positive or negative affec t conveyed by the tone of vo ice in which

the sentence w as spoken . Th is he lped to ensure tha t sub jec ts w ere perce iv ing the

affec tive in form ation for w hich m em ory would be assessed late r. Com parison of

ra tings fo r positive and nega tive sam ples allows em pirical verification tha t

a ffec t w as perceived c lea rly .

T o m axim ise percep tib le a ffec tive and m inim ise possible sem antic influences

on m em ory , the spoken sentences a ll had affective ly neutra l sem antic content

(e .g . ``W e saw the cook’ ’ ) and conveyed affec t only through the tone in which

they w ere spoken . Tone of vo ice is a strong cue to affec t regard less o f sem antic

conten t, and vocal a ffec t m ay exert a m ore pow erful in fluence on perception of

a ffec t than the sem antic con ten t o f w ha t is said (e .g . G oldbeck , To lkm itt, &

Schere r , 1988) , even w hen sem antic con ten t is absen t o r un in te llig ib le

(R osen thal et a l., 1979).
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O n the im plic it test, sub jects v iew ed brief p resen ta tions of faces from the

exposure phase, toge ther w ith som e new faces, and ra ted the ex ten t to w hich

they liked or d isliked the person show n in each pho tograph . Im plicit m em ory for

tone of vo ice w ould be revea led by sub jec ts’ tendency to like persons w ho had

spoken prev ious ly in a positive tone of vo ice , and to dislike persons w ho had

spoken prev ious ly in a negative tone of vo ice . On the exp lic it task tha t followed

im m ediate ly a fte r the im plic it ta sk, sub jects aga in saw brief presen ta tions of

faces and w ere asked to reca ll the tone of voice in w hich each person had spoken

during the exposure phase .

Method

M ateria ls. Photographs of 24 m ale and 24 fem ale faces were se lec ted from

a set o f faces norm ed for degree of em otiona l expression . N one of the faces was

characterised by a posed expression (i.e . none w ere sm iling , frow ning , e tc.).

H ow ever, on the basis o f pre test ra tings of em otiona l expression , these faces

cou ld be classified in to th ree groups: one third tha t w ere m ost positive (PO S),

one third tha t w ere m ore nega tive (N E G ), and one third w hose ratings fell

betw een the tw o extrem es and cou ld be considered neutral (N EU ).
1

Recordings of 24 d iffe ren t sentences w ere then se lected a lso on the basis o f

p retest ratings of em otional expression.
2

The vocal a ffec tive tone of 12

sentences w as c lea rly positive, and the voca l a ffec tive tone of 12 sen tences was

c lea rly nega tive . E ach recording consisted of a sim ple first-pe rson sub jec t±verb±

objec t sentence w ith the sub ject noun and verb selec ted to have average

affec tive va lence and intensity based on the B row n and U re norm s (1969) . Th is

ensured tha t the sen tences had neu tral sem antic con ten t. H alf of the sentences

w ere spoken by a m ale voice and ha lf w ere spoken by a fem ale vo ice .

D esign . The 48 photographs w ere div ided into four sets o f 12 : tw o se ts o f

m ale faces and tw o sets o f fem ale faces. Each group w as equated fo r degree of

em otional expression . For the encod ing task, the 12 m ale and 12 fem ale vo ices

w ere paired w ith each of the tw o se ts of 12 m ale and 12 fem ale faces, fo r a to tal

o f four face±voice com binations. T he vo ice paired w ith each face d id not a lways

1
Fo r the se fa c es , p re te s t ra tin g s o f d iffe re n t s tim u lu s d im en sion s w e re h igh ly co rre la ted : va len ce o f

fa c ia l ex pre ss io n w as st ron g ly co rre la ted w i th su b je ct s ’ ra t in gs of the i r ow n em otion a l re a ct io n to

e a ch fa c e, r (47 ) = .95 , P = .0 1 , an d a lso w ith ra tin g s of a tt ra ct iv ene ss , r (4 7 ) = .9 4 , P = .0 1 ; su b jec ts’

o w n re a c tion w as a lso corr el a ted w ith a t tra c tiven e ss , r (4 7 ) = .89 , P = .0 1 . T h e d im ens io n o f v a len ce

(fro m P O S to N E G ) w as u sed to se lec t th e se fa c es from a la rg e r se t fo r in c lu sion in th e stud y . M ore

d et a ils con ce rn ing sel e c tio n an d n orm ing of s tim ul i a re av a ilab le o n re q ue s t.

2
P re te s t ra t ing s in d ica ted th a t fo r m a le v o ic e s, th e m ea n ra tin g fo r po s itive item s w as 5 .7 1 an d fo r

n eg a tive item s 2 .5 4 . F or fe m a le v o ic e s, the m ean fo r po s itive i tem s w as 5 .6 an d fo r n eg at iv e item s

2 .25 .
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com e from the sam e person , although they w ere alw ays of the sam e sex .
3

W ith in

each of these four com binations, p retest ratings of positive/negat ive affec t for

the faces and vo ice sam ples w ere uncorrela tedÐ average r(24) = .0015 , P > .5

across a ll se ts. Thus, the affec tive va lence of the face cou ld no t se rve as a

re liab le cue fo r reca lling the affec tive valence of the vo ice . For each of the four

se ts, tw o d ifferen t random presenta tion orders (the second the reverse of the

first) w ere crea ted, fo r a to tal of eigh t d iffe ren t possib le p resen tation sets of

stim uli. O ne-ha lf o f the sub jec ts saw each face±vo ice pa iring on ly once. T he

o ther ha lf saw each pa iring th ree tim es; fo r th is g roup the stim uli w ere show n

three tim es successive ly in the sam e order.

For the im plicit test, all 24 faces seen during encod ing w ere presen ted, and

the 24 faces not seen during encod ing served as non -stud ied item s. For the

explic it test, the sam e 48 stim uli from the im plic it tes t w ere presented in a

random order. T he orders for these stim uli were crea ted in the sam e fash ion as

fo r the im plicit test.

S tim ulus presen tation and da ta co llec tion w as con tro lled by the program

H ypercard runn ing on M acintosh IIc i com puters.

Subjects. A total o f 16 m ale and 16 fem ale underg radua te studen ts at

B row n U niversity received six do lla rs fo r the ir partic ipation . A ll sub jec ts w ere

right-handed and be tween 17 and 21 years o f age.

P rocedure . Subjec ts w ere tested in groups ranging from four to e igh t in

experim en tal sessions lasting approx im ate ly 45 m inu tes. B efore com ple ting the

tasks in ind ividua l testing boo ths, a ll sub jec ts rece ived brie f instructions

expla ining the genera l na ture of the experim en ts sim ultaneously in a cen tra l

room . Subjects sat w ith their eyes approx im ately 60cm from the com puter

sc reen and com ple ted three tasks in succession : encod ing follow ed by im plic it

and explicit te sts o f m em ory . The instruc tions w ere presen ted on the com puter

sc reen as part o f the task program and a llow ed sub jects to fam iliarise

them se lves w ith each task by repeating a sing le prac tice tria l as m any tim es

as they w ished .

D uring the encod ing task , sub jects were instruc ted to w ear headphones and

w ere to ld tha t they w ould hear peop le speak ing sentences w hile v iew ing

pho tographs of the speakers’ faces. T he ir task w as to ra te on a 7-poin t sca le the

degree of positive /nega tive expression conveyed by each vo ice sam ple. Each

face w as presen ted fo r five seconds, and the sen tences began p lay ing as soon as

the face appeared on the sc reen . Sen tences lasted an average of th ree seconds.

A fter the face d isappeared , sub jects rated the affective tone of the sen tence using

3
T h is w as d on e b ec au se w e w an ted to u se th e be s t ex em pla rs of p o si tiv e an d neg a tiv e vo ca l a ffe c t,

a n d the m o st neu tra l fa c e s , and th e se sam ple s d id no t a lw ay s co m e f rom th e sam e p e rson .
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the num ber keys from 1 (labelled V ery N ega tive ) to 7 (labelled V ery P ositive ) at

the top of the keyboard . T he nex t trial began one second after sub jec ts ind ica ted

the ir responses.

D ur ing the im plic it te st, subjects w ere to ld that the task w as abou t percep tion

of peop le in pho tographs and tha t they w ould see pho tographs of faces presen ted

briefly on the sc reen . T he ir task w as to dec ide if they liked or d isliked the person

w hose pho tograph they had just seen , respond ing as qu ick ly as possib le w ith

the ir first im pression . Faces w ere presen ted fo r 50 m illiseconds and responses

w ere indicated by pressing keys labelled as LIK E or D ISLIKE . Key p lacem ent

w as coun terba lanced across sub jects and responses w ere a lw ays m ade w ith the

right hand . T ria ls w ere separa ted by a one-second in terval.

D ur ing the exp lic it ta sk, sub jec ts w ere instruc ted that they would v iew

faces tha t they had seen prev iously, and tha t their task was to reca ll the

positive or nega tive em otional tone of the sen tence spoken by each p ictured

person during the first task . A fter m ak ing the positive/nega tive recall response,

a 7 -poin t sca le w ith the endpo ints labelled Low C onfidence (1) and H igh

C onfidence (7 ) appeared on the sc reen and d isappeared w hen subjec ts m ade

the ir response . Subjects used th is sca le to ra te how confiden t they w ere that

each response w as correct. T he next tria l began one second after com pletion

of the confidence rating . N on-stud ied item s from the im plicit test w ere

inc luded so tha t the design of im plic it and exp licit ta sks w ould be iden tica l.

Th ese item s also a llow ed the add itional opportun ity to exam ine how sub jects

w ould respond to item s that had no t appeared during the encoding phase .

P resen tation conditions and key p lacem ent were iden tical to that fo r the

im plicit test, w ith the excep tion tha t response keys w ere now labelled P ositive

and N egative .

A fte r com pleting the exp lic it task , sub jec ts filled ou t debrie fing ques-

tio nna i res tha t assesse d com pl iance w ith ins truc tions , use of p articu la r

stra tegies, and though ts abou t the purpose of the tasks.

Results

A ll sta tistical tests w ere two-ta iled un less o therw ise noted .

E xp lic it T ask . T o de te rm ine w h eth er the rec a ll b ia s occu rred , the

percentage of positive resp onses to stud ied item s w ere subm itted first to a

m ixed facto rs A N O V A w ith exposure frequency (1 vs. 3) as a betw een-sub jec ts

fac tor and valence of face and valence of vo ice as w ithin -subject facto rs. T he

resu lts of this ana lysis are dep icted in T able 2. C ritically , the proportion of

positive reca ll responses increased linearly as a function of the va lence of the

fac ial expression , F (1 ,60) = 16 .0 , P = .0002. T hus, the voca l a ffec t that sub jects

``reca lled ’ ’ tended to correspond to the affec t in the face presen ted as a re trieval

cue . A sign ificant face ´ vo ice inte rac tion , F (1,60) = 11.16 , P = .0001 , ind ica ted
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that th is effec t w as strongest fo r stim ulus persons that had spoken w ith negative

voca l affect.
4

A m a rg i n a l l y s i g n i f i c a n t f a c e ´ e x p o s u r e f r e q u e n c y i n t e r a c t i o n ,

F (2,60) = 2 .32, P = .10, sugges ted that the recall b ias m ight d iffe r ac ross

exposure frequencies. Therefo re, separate analyses w ere conducted on the da ta

from each exposure group to de term ine if the recall b ias w as presen t after bo th

one and three study exposures. P lanned con trasts indicated tha t the b ias was

w eak ly presen t a fter a sing le exposure , F (1 ,30) = 3 .58, P = .068 , but w as quite

robus t a fter three exposures , F (1 ,30) = 12 .8 , P = .001 .

T his find ing is in teresting because, as can be seen in Tab le 3 , reca ll was m ore

accurate after three exposures than after one exposure , t(30) = 4 .04 , P = .0003. In

fact, m ean reca ll w as a t chance afte r one exposure , t(15) = 1.75, P = .10 , and rose

sign ifican tly above chance on ly afte r three exposures, t(15) = 3 .97 , P = .001 .

A ccura te reca ll w as ach ieved on ly for N E U, t(15) = 1 .75 , P = .10, and N E G ,

t(15) = 1.75, P = .10 , faces, however. C o llapsing across exposure frequency ,

accuracy w as at chance , t(31) = 1 .12 , P = .22 . T hus the recall bias becam e larger

as reca ll accuracy increased , w hich suggests that the b ias is no t sim ply a product

o f guessing w hen m em ory is poor.

It is a lso in teresting to exam ine how sub jects attribu ted m em ory for vocal

a ffec t to non-stud ied faces that d id no t appear during the encoding phase . A

second A N O V A com pared proportion of positive responses fo r stud ied and non-

stud ied stim uli, w ith exposure frequency as a betw een-subjec ts facto r and

va lence of face and type of stim ulus as w ithin -sub jec t facto rs. A s fo r stud ied

item s, p roportion of positive responses to no n-studied faces increased linearly as

a func tion of the va lence of the facia l expression , F (1 ,60) = 7 .89 , P = .007 , and

th is effec t did no t d iffe r as a function of exposu re frequency , F (1 ,60) < 1 .

In teresting ly , on the debriefing questionna ire none of the subjects noted tha t

they had been asked to reca ll tone of voice fo r faces tha t had appeared the first

tim e as new item s on the im plic it task , and had no t appeared during the encod ing

task. A ll sub jec ts reported that they fo llow ed instruc tions and d id not adopt a

specific response stra tegy to perfo rm the task .

C onfidence R atings .
5

Exam ination of confidence ra tings for stud ied item s

show ed tha t sub jec ts w ere m ore confiden t in correc t (M = 4 .63) than in incorrect

(M = 3 .95) responses, t(21) = 2 .91 , P = .008 , and were even less confiden t in

4
T h is in te ra c tio n is o f un ce rta in im po rtan ce fo r th e m em o ry b ia s , g iven tha t i t o cc u rs o n ly in

E xp e rim en t 1 an d n o t in E x pe rim en ts 2 an d 3 , an d tha t the b ia s is p re sen t in a ll th re e ex pe rim en ts . It

i s p oss ib le th a t so m e th in g ab ou t th e pre sence o f the im pl ic it ta sk leads to th is e ffe c t o n the ex p l ic it

ta sk .

5
U nfo rtu n a te ly , co nfiden ce ra tin g s fo r 1 0 su b jec ts (4 fro m the th re e- ex p osu re gro u p , 6 f rom the

o n e-ex p osu re g rou p) w e re lo st du e to a co m pu te r er ro r. A l l con fid ence resu lts fro m E x pe rim ent 1

thu s hav e d f d if fer en t fro m the o th e r an a ly se s fro m th is exp e rim ent.
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responses to non-studied item s, M = 3 .49 , t(21) = 4.64, P = .0001 com pared to

correct, and t(21) = 2 .29 , P = .033 , com pared to incorrec t responses. D a ta for

correct and incorrect responses a re show n in Fig . 1 . T hese da ta ind ica te tha t, in

general, confidence tracked accuracy of reca ll. Indeed , confidence was grea test

fo r correc t responses to N EU (M = 5 .29) and NE G (M = 4.70) faces stud ied th ree

tim es, for which reca ll accuracy w as grea test, and w as least fo r incorrect

responses to these sam e NE U (M = 4 .32) and N EG (M = 3 .50) faces. Exposure

frequency did not influence confidence ra tings, t(21) < 1.

Encoding Task. It is possib le tha t one reason w hy sub jec ts’ m em ories w ere

poor was that they w ere no t able to perceive clea rly the affec t presen t in the

voice sam ple at study . T o test th is hypo thesis and to fu rthe r de term ine w hether

subjec ts’ encoding ra tings of vo ice sam ples w ere influenced by their pa iring

w ith faces, w e conduc ted a 2 ´ 2 ´ 3 , m ixed facto rs A N OV A w ith exposure

frequency (1 vs. 3 ) as a betw een-sub jects fac tor and va lence of vo ice and

valence of facia l expression as w ith in-sub jec t fac tors. T h is analysis ind ica ted

tha t positive vo ice sam ples w ere ra ted sign ifican tly m ore positive ly (M = 5 .20)

than w ere nega tive (M = 2.28) sam ples, F (1 ,30) = 157.3 , P = .0001 , verifying that

subjec ts w ere able to d iffe ren tiate them .

In add ition , fac ial a ffec t had a linear effec t on ra tings of voca l a ffec t,

F (1,30) = 48 .34 , P = .0001, w ith vo ice sam ples pa ired w ith positive faces be ing

rated m ost positively (M = 3 .97), sam ples paired w ith neu tra l faces ra ted sligh tly

less so (M = 3 .80), and sam ples paired w ith negative faces ra ted least positive ly

(M = 3 .47). Th is e ffec t d id no t inte rac t w ith the effect o f tone of vo ice , and no

o ther effects w ere sign ifican t. O n the debrie fing shee ts no subjects noted a

rela tionsh ip be tw een fac ial a ffec t and voca l affec t, and none no ted tha t such

rela tionsh ips bore any rela tion to the purpose of the experim en t.

Imp licit Task. D ata from the im plicit task w ere sub jected to the sam e

ana lyses as w e conduc ted fo r the exp lic it recall task . F irst, to de term ine whether

lik ing ra tings of stud ied item s w ere influenced by prio r pa iring w ith va lenced

voice sam ples, percentage of like responses w ere subm itted to a 2 ´ 2 ´ 3 ,

m ixed facto rs A N O V A w ith exposure frequency (1 vs. 3) as a betw een-sub jec ts

fac tor and va lence of vo ice and va lence of fac ial expression as w ithin -sub ject

fac tors. O verall, the affective va lence of the vo ice d id no t in fluence like /d islike

judgem ents fo r faces, F (2 ,60) = 3 .11, P = .080 , sugges ting that m em ory for tone

of vo ice d id no t im plic itly in fluence like judgem ents. How ever, as show n in

Tab le 1 , percen tage of like /d islike responses d id vary sign ifican tly as a func tion

of the affec tive valence of the face , F (2 ,60) = 12.45, P = .0001 , and the natu re of

this e ffec t depended on the affective va lence of the vo ice sam ple , F (2 ,60) = 5 .63 ,

P = .006. P lanned con trasts revea led tha t voca l a ffec t in fluenced the proportion

of like responses for N EU , F (1 ,60) = 8 .52 , P = .005 , bu t no t fo r PO S or N EG
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facesÐ for bo th F (1,60) = 2 .78, P = .10 . T hus m em ory for voca l affect influenced

like responses on ly fo r neu tra l faces.

In con trast, fo r PO S and N EG faces, like responses tended to be influenced

m ore by the affec t p resen t in the face during re trieva l than by the affect p resent

in tone of vo ice during encoding : proportion of like responses increased linearly

as a func tion of the va lence of the fac ia l expressionÐ planned F (1 ,60) = 18 .7 ,

P = .0001 , and see T ab le 1 . T hus, w hen the fac ia l expression w as PO S, m ore like

responses w ere m ade , bu t w hen the fac ia l expression w as N EG , m ore d islike

responses w ere m ade , w hich is analogous to the m em ory bias observed on the

explic it recall task . In add ition, subjects tended to g ive m ore like responses after

one (M = 0 .56) than after three (M = 0 .46) exposures, F (1,30) = 5.56, P = 0 .25 .
6

Subjec ts rated non-s tud ied item s in the sam e fash ion . A second A N O VA

com paring the proportion of like responses fo r both stud ied and non-stud ied

stim uli ind icated tha t percen tage of like responses to non-studied faces fo llow ed

a linear trendÐ planned F (1,60) = 45 .4 , P = .0001Ð that d id no t d iffe r from tha t

found for stud ied facesÐ inte rac tion F (2 ,60) < 1 . A sign ifican t inte rac tion of

exposure frequency , typ e of s tim u lus, and valence of fac ial expression ,

F (1 ,60 ) = 5 .4 6 , P = .007 , ind ica ted th at in the th ree -ex posure group lik e

responses fo r non-stud ied item s d id no t conform as strong ly to th is linear trend .

O n the debriefing sheet, on ly three subjects noted tha t som e faces seen on the

im plicit task had appeared on the encod ing task . N one of these sub jec ts reported

that th is know ledge influenced the ir responses. A ll sub jec ts ind ica ted tha t they

had follow ed instructions to respond with the ir first im pression of the p ictu red

persons.

TABLE 1
Proportion of Like Responses on Implicit Task in Experiment 1 as a Function of Facial

Affect, Exposure Frequency, and Type of Stimulus

E xps P O S N E U N E G x

S tu d ied 1 .6 5 .56 .48 .5 6

3 .5 6 .43 .38 .4 6

x .6 1 .50 .43 .5 1

N o n -s tud ied 1 .7 0 .55 .41 .5 5

3 .5 6 .45 .55 .5 2

x .6 3 .50 .48 .5 4

T he v alue s r ep re sen t th e pe rc en tage o f fa c es g iven l ik e re spo n se s . E x ps = exp o su re s ; PO S =

p o si tiv e fac e s ; N E U = n eutr al f ac e s ; N E G = n eg a tive fa c es .

6
It is n o t im m ed ia te ly c lea r w hy fe w e r like r esp on se s w e re g iv en af te r th re e exp o su res th an a fte r

o n e ex po sure ; th is m a in e ffe c t d id n o t in te ra c t w i th su b jec ts’ ten den cy to g iv e m ore lik e r esp on ses a s

a fu nc t io n of inc re a s in g po s itive fa c ia l a ffe c t, F (1 ,30 ) < 1 , an d th e re fo r e se em s seco n da ry to

co ns ide ra tion o f th e o th er find in gs fro m th is ta sk .

442 OCHSNER, SCHACTER, EDWARDS



Discussion

Tw o m ain find ings em erged from Experim en t 1. F irst, recall o f vocal a ffec t was

b iased by the affec t present in a pho tograph of a face presented as a re trieval

cue . Sub jec ts tended to reca ll that a p ictu red person had spoken in a positive tone

w hen prov ided w ith a positive face as a re trieval cue , w hereas they tended to

reca ll that the stim ulus person had spoken in a nega tive tone w hen presen ted

w ith a negative face as a re trieva l cue . Second, on the im plicit ta sk, m em ory for

tone of vo ice influenced lik ing judgem ents, but only for neu tra l faces.

A lthough these resu lts seem to ind ica te an interesting and possibly im portant

k ind of m em ory illusion , the re a re tw o aspects o f this experim en t that m ake the

reca ll bias d ifficu lt to inte rp re t. F irst, the reca ll b ias show n on the exp licit task

m irro red the pa ttern of like/d islike judgem ents g iven to faces on the preced ing

im plicit task . It is possib le tha t the strategy sub jec ts adop ted to perfo rm lik ing

ratings (which show ed a linear relationship to fac ia l affect) could have carried

over to the exp lic it task. O n the im plicit task , a lthough sub jec ts w ere not told

tha t the faces w ere sub tly positive or nega tive , in perform ing the task they m ay

have found whatever sub tle a ffective cues w ere availab le and used them as a

basis fo r responding . Sub tle variations in the expression of faces a re know n to

inf luence judgem ents o f them , so it is possib le that such cues cou ld have been

used by sub jec ts (N ieden tha l & Cantor, 1986; Z iebrow itz, O lson , & H offm an,

1993). Thus sub jec ts m ay have adop ted a stra tegy in w hich they relied on

perceptual rather than m em oria l cues to gu ide task perfo rm ance , and if the

im plicit task attuned sub jects to de tec t cues to facial a ffec t, th is strategy m ay

have carried over to the exp lic it task , thereby produc ing the apparen t recall bias.

In short, it is im portan t to dete rm ine if the bias is p resent w hen no im plicit task

is given.

The second aspect o f E xperim ent 1 relevan t to in terp re tation of the recall b ias

is re la ted to the first. M em ory for vocal a ffec t w as a t o r near chance levels for

faces w ith sub tle positive and negative expression s, and in the absence of a

strong m em ory , sub jec ts m ay have used fac ia l a ffect as a guide for guessing,

regard less o f w he ther or no t th is stra tegy carried over from the im plic it ask . If

this inte rp re tation is correc t, it cou ld m ean tha t the reca ll b ias is no t a ttributab le

to a retrieval p rocess o r m echan ism , bu t instead m ay reflec t a percep tual

judgem ent o r guessing strategy tha t subjects adop t w hen m em ory is poor.

Three facto rs that could have produced poor m em ory should be considered .

O ne facto r tha t cou ld influence reca ll accuracy is whe ther o r no t sub jects

perce ived the positive or nega tive affec t conveyed in the sen tences presen ted

during encod ing : if they d id not encode this info rm ation , it could no t be

ava ilab le for reca ll la ter. Th is possibility seem s unlikely , how ever, because

ratings of positive and nega tive affect d iffered by m ore than tw o standard

dev ia tions, w hich is strong ev idence that sub jec ts encoded voca l a ffect at

study .
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Second , as no ted earlier, the m ere presence of the im plic it ta sk cou ld have

in fluenced subsequen t recall on the exp lic it ta sk, so it is im portan t to dete rm ine

if the bias is p resen t when no im plic it task is given.

T he th ird facto r tha t cou ld have in fluenced accuracy and the reca ll b ias is the

design of the exp lic it task . T he exp lic it task was constructed to para lle l the

im plic it te st, wh ich necessa rily included nonstud ied item s to prov ide a

perform ance base line . T he nonstudied item s from the im plicit test thus appeared

subsequen tly on the exp licit test, and sub jec ts were asked to ``reca ll’ ’ tone of

vo ice in response to these item s that had not been presen ted during the encod ing

task. In a sense , th is featu re of the design required sub jec ts to confabu late reca ll

responses fo r these item s. In m aking these confab ula tory responses they cou ld

have adop ted a response crite rion based on affec t presen t in the face , w hich was

the on ly affec tive info rm ation ava ilab le. T his c rite rion cou ld have been used for

stud ied faces as w ell, the reby produc ing the apparen t recall b ias .

T he fac t tha t the proportion of positive reca ll responses increased linearly as a

function of positive facia l affec t for bo th old and new faces suggests that th is

m ay have been the case . How ever, the fact tha t subjects exhib ited low er

confidence in responses for these nonstudied item s ind ica tes tha t sub jec ts w ere

aw are of som e diffe rence in reca ll responses for old as com pared to new item s.

M oreover, sub jec ts were m ore confiden t in the ir co rrec t than in the ir incorrect

responses, w hich suggests that they w ere , in fac t, attem pting to reca ll vocal

a ffec t. In add ition , in their debrie fing com m ents no sub jec ts no ted the presence

of new item s on the exp licit test, suggesting that they d id no t adopt a consc ious

response strategy for those item s. N everthe less, these da ta do not ru le ou t a

possible exp lanation of our resu lts in term s of an affec t-based , perceptual

judgem ent stra tegy , rather than in term s of a true retrieva l bias. In E xperim en t 2

w e attem pt to address this po int by e lim ina ting nonstud ied item s.

EXPERIMENT 2

In order to rep licate the resu lts of Experim en t 1 , and ru le ou t the possib ility tha t

e ithe r the presence of the im plic it ta sk or the generation of recall responses to

nonstud ied faces in fluenced responses to stud ied faces, a secon d experim en t was

conduc ted that w as iden tica l to Experim en t 1 w ith tw o excep tions: (1) after

com pleting the encod ing phase , sub jec ts com pleted the reca ll ta sk fo r stud ied

item s only , and (2) no im plic it test w as g iven . If the reca ll resu lts in E xperim ent

1 are a ttribu tab le to a retrieva l strategy induced by produc ing ``confabu lato ry’ ’

reca ll responses fo r new item s, then w e shou ld no longer observe the reca ll b ias

w hen on ly o ld item s are presen t during reca ll. How ever, if the b iased reca ll of

E xperim en t 1 is no t a ttributab le to use of th is strategy , then the reca ll b ias shou ld

rem ain unchanged .
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Method

M ateria ls. T he stim uli w ere iden tical to those used in E xperim ent 1 .

Sub jects. A to tal o f 32 m ale and 32 fem ale underg raduate studen ts at

B row n U niversity participated in re turn fo r six do llars. A ll subjects w ere right-

handed and be tw een 17 and 21 years o f age .

D esign . The design w as iden tical to that used in E xperim en t 1 w ith the

excep tion tha t on ly item s tha t appeared in the encod ing task appeared on the

reca ll task.

Procedure . T he procedure w as iden tical to that used in E xperim en t 1 w ith

the excep tion that the re w as no im plic it test.

Results

Explic it R eca ll. A n A N O V A on the percen tage of positive reca ll responses

y ie lded two im portan t resu lts tha t rep lica te those of E xperim en t 1 . F irst, reca ll o f

voca l a ffec t w as influenced by fac ia l a ffec t, F (2 ,122) = 5.53, P = .005 . P lanned

con trasts revea led that the percen tage of positive responses increased linearly as

a function va lence of fac ial affect, F (1,122) = 9 .96 , P = .002 , i.e . w hen the face

w as PO S or N EG subjects tended to reca ll the voice as hav ing conveyed sim ilar

a ffec t (see T ab le 2). Second , th is effect d id no t vary as a func tion of exposure

frequency , F (2 ,122) = 1 .93 , P = .15 .

E lim inating bo th nonstud ied item s and the im plicit task did enhance overa ll

reca ll accuracy , as show n in Tab le 3 . O vera ll, m ean accuracy w as above chance ,

TABLE 2
Proportion of Positive Responses in Explicit Recall Task in Experiments 1, 2, and 3 as a

Function of Facial Affect, Exposure Frequency, and Type of Stimulus

E xp er im en t 1 E xpe r im en t 2 E xpe r im en t 3

E xp s P O S N E U N E G x P O S N E U N E G x P O S N E U N E G x

S tu d ied

1 .5 0 .48 .4 0 .4 6 .56 .4 5 .4 0 .4 7

3 .7 1 .51 .5 0 .5 7 .59 .5 2 .4 6 .5 2 .5 5 .4 8 .4 1

x .6 1 .50 .4 5 .5 2 .58 .4 8 .4 3 .5 0 .5 5 .4 8 .4 1 .48

N o n-s tud ied

1 .6 0 .52 .4 6 .5 3

3 .6 1 .56 .5 3 .5 7

x .6 1 .54 .5 0 .5 5

T he va lu e s re p re sen t h o w o ften a su b je c t re c a lle d a p e rso n a s h av ing sp ok en w ith a p os it iv e

a ffe c tiv e ton e . E x ps = ex p osu res ; PO S = p os it iv e fa c e s; N E U = neu tra l fa c e s; N E G = neg a tiv e f ac e s .
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t(63) = 3.44, P = .001. B ut th is im provem ent w as attribu tab le a lm ost en tire ly to

N E U , t(31) = 6 .44 , P = .0001, and N EG , t(31) = 2 .90 , P = .007 , faces seen three

tim es a t study . For item s seen once , reca ll accuracy exceeded chance on ly for

N E G faces, t(63) = 2 .18 , P = .04, a lthough accuracy approached sign ificance for

N E U faces seen once, t(63) = 1.85, P = .075 . T his exp lains w hy , w hen co llapsing

across exposure frequency , m em ory w as w ell above chance for NE U faces,

t(63) = 5.22, P = .0001, bu t no t fo r PO S t(63) = 1 .16, P = .25 , o r N EG faces

t(63) = 5.22, P = .0001 . It also exp lains w hy , w hen co llaps ing across fac ia l affec t,

reca ll accuracy w as grea ter a fter th ree than afte r one exposure, t(63) = 3 .47 ,

P = .0009 , and w as above chance afte r th ree exposures, t(31) = 4 .39, P = .0001

bu t no t a fte r one exposure, t(31) < 1 . T hus, a lthough reca ll accuracy was

corre lated w ith exposure frequency, the reca ll b ias w as not.

D ebrie fing sheets indicated tha t subjec ts com plied w ith task instruc tions and

d id no t use any particu lar stra tegies for reca lling voca l affect.

C onfidence R atings. A s in E xperim en t 1 , subjects w ere m ore confiden t in

correc t (M = 4.49) than in incorrect (M = 3 .96) responses, t(63) = 4 .25 , P = .0001 .

In add ition , as can b e seen in F ig. 1 , there w as a trend for confidence in correc t

responses to be grea ter after three exposures (M = 4.75) than after one (M = 4.22)

exposure , t(31) = 1 .61 , P = .12 , w hereas confidence in incorrec t responses d id not

d iffer ac ross exposure frequencyÐ three : M = 3 .95 , one: M = 3 .9 4, t(63) < 1 .

T hus, in keep ing w ith the results o f Experim ent 1 , confidence tracked accuracy

of recall: confidence w as grea test fo r correc t responses to N EU (M = 4.88) and

N E G (M = 4 .78) faces stud ied th ree tim es, for w hich reca ll accuracy was

greatest, and w as least fo r incorrect responses to these sam e N EU (M = 4 .18) and

N E G (M = 3 .43) faces.

E n co d ing Ta sk . Su bjec ts’ en co d ing ra tin gs o f vo ice sam ples w ere

subm itted to the sam e analyses as in Experim en t 1 . T hese ana lyses ind icated

that positive vo ice sam ples w ere rated sign ificantly m ore positive ly (M = 5.46)

TABLE 3
Recall Accuracy in Experiments 1, 2, and 3 as a Function of Facial Affect and

Exposure Frequency

E xp e rim en t 1 E xp er im en t 2 E xpe r im en t 3

E xps P O S N E U N E G x P O S N E U N E G x P O S N E U N E G x

1 .3 6 .4 8 .54 .4 6 .5 0 .56 .4 4 .5 0

3 .4 9 .6 5 .64 .5 9 .5 6 .68 .6 1 .6 1 .65 .6 8 .6 8 .6 6

x .4 3 .5 6 .59 .5 3 .5 3 .62 .5 3 .5 6 .65 .6 8 .6 8 .6 6

T he va lu e s r ep re sen t m ean pe rc en tage o f tim e su b je c ts corre c tly re c a lled th e a ffe c tiv e va len ce of

the v o ice sam ple h ea rd d uring enco d ing . E x ps = exp osu re s ; PO S = po s itive fa c es ; N E U = neu tra l

fa c e s ; N E G = neg a tiv e fa ce s .
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than w ere nega tiv e (M = 2 .44) sam ples, F (1 ,62) = 872 .6 , P = .0001 , aga in

verify ing tha t sub jec ts cou ld d iffe ren tiate positive and nega tive vocal a ffect

during encoding .

A lso like E xperim en t 1 , fac ial affec t had a linear e ffec t on ra tings of vocal

a ffec t, F (1 ,124) = 40 .8 , P = .0001. Voice sam ples pa ired w ith positive faces w ere

ra ted m ost positive ly (M = 4 .09), sam ples pa ired w ith neu tral faces w ere rated

barely less so (M = 4 .07), and sam ples paired w ith negative faces were ra ted least

positively (M = 3.70). N o o ther effec ts w ere sign ifican t.

O n the debriefing shee ts no sub jec ts no ted a re la tionsh ip betw een fac ial a ffect

and vocal a ffec t, and none no ted tha t such re la tionsh ips bore any rela tion to the

purpose of the experim en t.

Discussion

T he resu lts of Experim en t 2 confirm ed and extended the finding of Experim en t 1

that w hen a re trieval cue convey s positive or nega tive affec t subjects a re like ly

to false ly reca ll the tone of vo ice in which that person spoke as convey ing the

sam e positive or nega tive affec t present in the cue. G iven tha t th is b ias occurred

in the absence of a prio r im p lic it task and w ithout a ttem pting to reca ll item s tha t

d id not appear during encod ing , it is reasonab le to suggest tha t these fa lse

reco llec tions represent a m em ory d istortion and are not an artifact attribu tab le to

experim en tal procedure.

H ow ever, the fact that recall accuracy still hovered near chance in th is

experim en t poses a problem for the conclusion tha t w e have found a novel fo rm

of m em ory b ias. If reca ll in som e cond itions is at o r near chance levels, it is

d ifficu lt to be certa in that perform ance re flects the operation of a m em ory

m echan ism ra ther than the use of a judgem ent stra tegy driven by perceptual

cues. To d istingu ish be tw een these two com peting explanations w e conduc ted a

th ird experim en t in w hich w e attem pted to boost explicit m em ory above chance

leve ls in all cond itions by reducing the num ber of stud ied item s by 50% . If th is

m an ipu la tion succeeds in boosting m em ory perfo rm ance above chance leve ls,

and if the b ias is still observed, then w e can conc lude tha t the b ias is attribu tab le

to operation of a m em ory m echan ism and no t a judgem ent stra tegy .

EXPERIMENT 3

E xperim en t 3 w as iden tica l to E xperim en t 2 in a ll bu t tw o respec ts: (1 ) the

num ber of item s stud ied w as reduced by 50% , and (2) there w as no sing le

exposure groupÐ all sub jec ts rece ived th ree study exposures. If m em ory is

above chance in all cond itions of the presen t experim en t, and the reca ll resu lts in

E xperim en ts 1 and 2 are attribu tab le to a re trieval strategy adop ted w hen

m em ory is a t o r near chance , w e shou ld no longer observe that reca ll accuracy or

proportion of positive responses varies as a func tion of the affect o f the fac ial

re trieva l cue. H ow ever, if the b iased recall of Experim en ts 1 and 2 is not
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a ttrib utable to use of th is stra tegy , then even w ith reca ll boosted above chance

leve ls by reduc ing the size of the study set, the m em ory b ias shou ld rem ain

robust.

Method

M ateria ls. T he stim uli w ere iden tical to those used in E xperim ent 1 .

Sub jects. A to tal o f 20 m ale and 20 fem ale underg raduate studen ts at

B row n U niversity participated in re turn fo r six do llars. A ll subjects w ere right-

handed and be tw een 17 and 21 years o f age .

D esign . The design w as iden tical to that used in E xperim en t 2 w ith the

excep tion tha t on ly 12 face±vo ice sam ple stim uli appeared during the encod ing

and test phases. T he 24 stim uli used in Experim en ts 1 and 2 w ere d iv ided into

two subse ts o f 12 stim uli each . T hese subsets w ere balanced for num ber of m ale

and fem ale faces and w ere m atched for the num ber of positive , neu tra l, and

nega tive faces and the degree of expression in each ca tegory. Tw o diffe rent

com bina tions of faces and voice sam ples w ere crea ted fo r each subset, and each

com bina tion w as presen ted in one of two random orders, fo r a to tal o f four

d ifferen t p resen ta tion orders fo r each subset, or e igh t tota l possib le p resen ta tion

orders.

A correspond ing se t o f eigh t test lists w ere crea ted for the explicit test. O n the

exp licit test, each list con ta ined on ly the 12 stud ied item s that had appeared

during encod ing .

Procedure . T he procedure w as iden tical to that used in E xperim ent 2 .

Results and Discussion

Explic it R eca ll. T w o resu lts a re of c ritical in terest: the presence of the

reca ll b ias and the leve l o f reca ll accuracy . F irst, as show n in Table 2, an

A N O V A on the percen tage of positive reca ll responses ind ica ted tha t reca ll o f

voca l a ffec t w as influenced by fac ial affect, F (2,78) = 3 .41, P = .04, and a

p lanned contrast revealed that percen tage of positive responses increased

linearly as a function of va lence of facia l a ffec t, F (1 ,78) = 6 .81 , P = .01 ,

rep lica ting the resu lts o f Experim en ts 1 and 2 .

Second , as can be seen in T ab le 3 , overa ll recall accuracy was w ell above

chance, t(39) = 6 .03 , P = .0001 , and w as, in fac t, w e ll above chance for PO S

t(39) = 3 .44 , P = .001 , N E U t(39) = 5 .85 , P = .0001 , and NE G faces t(39) = 4 .72 ,

P = .04 . In add ition , unlike Experim en ts 1 and 2 , level o f reca ll did no t d iffer

am ong face types (all ts < 1).

D ebriefing shee ts ind ica ted tha t sub jects com plied w ith task instructions and

d id no t use any particu lar stra teg ies fo r recalling voca l a ffec t.
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C onfidence R atings. Subjec ts once again w ere m ore confiden t in correct

(M = 5 .06) than in incorrect (M = 3.45) responses, t(39) = 5 .52 , P = .0001 (see

F ig . 1). In add ition , subjects tended to be m ore confiden t in correc t responses to

N E U faces (M = 5 .31) than in responses to PO S faces (M = 5 .12), and w ere in

tu rn least confiden t in responses to N EG faces (M = 4.76). It is in teresting to no te

that un like Experim en ts 1 and 2, confidence did not track accuracy because

accuracy d id not d iffe r as a func tion of fac ial affec t.

E ncod ing Task. Encod ing ra tings of vo ice sam ples w ere subm itted to the

sam e ana lyses as in Experim en ts 1 and 2 , and resu lts conform ed to the resu lts of

those experim en ts. Sub jec ts c lea rly d ifferen tia ted positive (M = 5 .5 0) and

nega tive (M = 2 .16) vo ice sam ples, F (1 ,39) = 1191 .5 , P = .0001 . Facia l a ffect

had a linear e ffec t on ra tings of vocal affect, F (1,39) = 12 .7 , P = .0004 , a lthough

th is e ffec t w as of sligh tly sm alle r m agn itude than in Experim en ts 1 and 2 . V oice

sam ples pa ired w ith positive faces w ere ra ted m ost positively (M = 3 .93),

sam ples paired w ith neu tra l faces w ere g iven nearly iden tica l ratings (M = 3 .90),

and sam ples paired w ith nega tive faces w ere rated slightly less positively overa ll

(M = 3 .67). N o other e ffec ts w ere significan t.

O n the debriefing shee ts no sub jec ts no ted a re la tionsh ip betw een fac ial a ffect

and vocal a ffec t, and none no ted tha t such re la tionsh ips bore any rela tion to the

purpose of the experim en t.

In sum m ary , the resu lts o f E xperim en t 3 dem onstra te tha t the m em ory b ias in

E xperim en ts 1 and 2 is a ttribu table to a re trieva l m echan ism and no t a

percep tua lly based guessing stra tegy ; reca ll accuracy w as above chance in a ll

cond itions and the b ias w as still observed .

GENERAL DISCUSSION

T he presen t experim en ts dem onstra te tha t explic it recall o f vocal affec t m ay be

sub jec t to system atic disto rtions determ ined by the affective va lence of a

re trieva l cue. In addition , they revea l that under ce rta in cond itions m em ory for

voca l affect can influence like/d is like judgem ents on an im plicit m em ory task .

O n the exp lic it task , w hen cued to reca ll voca l a ffec t w ith a pho tograph of the

speaker’ s face, sub jects w ere like ly to repor t the affec tive tone presen t in the

face cue itse lf. If the fac ial expression w as positive, a positive tone of vo ice was

often reca lled , and if the fac ia l expression w as nega tive , a negative tone of vo ice

w as often recalled . T h is pattern w as observed both when (a ) an im plic it task

preceded reca ll and sub jec ts w ere fo rced to recall tone of voice for item s they

had not stud ied , and (b) when reca ll took p lace im m ediately a fte r encoding and

on ly m em ory for these encoded item s w as probed . A lthough chances of

de tec ting the recall b ias necessarily decrease as accuracy im proves (the size of

the b ias depends in part on the num ber and pattern of e rro rs), in Experim en ts 2

and 3 repea ted exposure to d iffe ring num bers of face±voice stim uli d id no t alter
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the size of the b ias, even though it d id im prove accuracy (see T ab les 2 and 3).

C ritica lly , the b ias w as observed in Experim en t 3 , w hen reca ll accuracy was

equ ivalent ac ross cond itions, and w ell above chance fo r faces of a ll affec tive

valence . T ogether, these find ings m ilita te against inte rpre tations of the m em ory

b ias in term s of e ither carry -over e ffec ts from an im plic it task or a guessing

stra tegy em ployed when m em ory is poor.

A na lysis o f confidence ra tings prov ided converg ing ev idence in favour of th is

conc lusion . In all experim ents sub jec ts w ere m ore confident w hen they

responded correc tly than w hen they m ade erro rs, w hich suggests tha t sub jects

w ere a ttem pting to recall voca l a ffec t as instruc ted , and were no t m ere ly

guessing . N onetheless, it cou ld be argued tha t the confidence scale used here

prov ides a som ew hat indirect and non-spec ific index of sub jec tive aw areness of

aspec ts of sub jec ts’ reca ll. A m easure tha t allow s m ore d irec t assessm ent o f the

natu re of sub jective know ledge about perfo rm ance cou ld prov ide add itional

inform ation on this issue . O ne possib ility w ould be to use the rem em ber/know

judgem ent em ployed ex tensive ly by G ard iner and co lleagues (e.g . Gard iner &

Java , 1991 ; T u lving , 1985), w hich could ind ica te whe ther o r no t the m em ory

b ias is accom panied by a fee ling of experiential m em ory or just a fee ling that

subjec ts know the even t took p lace. Th is rep resents an im portan t d irec tion for

fu ture stud ies.

The finding tha t reca ll of voca l affect m ay be driven by the affec t present in a

valenced re trieva l cue is pred ic ted by T ulv ing ’ s (1983) synergistic ecphory

m ode l o f episod ic m em ory re trieva l. Th is theory posits tha t during retrieva l, cue

and trace in fo rm ation synergistica lly com bine, and tha t the jo in t p roduc t o f th is

inte rac tion becom es the con ten t of consc ious reco llec tion . In the present

exam ple , illu so ry reca ll takes place w hen m em ory for voca l a ffec t in teracts w ith

incom ing info rm ation about the affec tive va lence of the face cue; w hen fac ial

a ffec t is p resen t it dom ina tes the ecphoric p rocess and drives respond ing, bu t

w hen fac ial affec t is absen t, m em ory for vocal affec t drives respond ing . A s

d iscussed in the in troduc tion , a ffec tive reca ll b iases of this sam e genera l fo rm

have been reported prev iously , and they too fit the synergistic ecphory accoun t.

A com m on find ing is tha t a person’ s cu rren t m ood , w hich can be considered an

aspec t o f the re trieva l env ironm ent, b iases m em ory for past m ood states (E ich et

a l., 1 985 ; Thom as & D iener, 1990). The presen t experim en ts ex tend these

findings by dem onstrating that spec ific a ffec tive re trieva l cues, rather than

d iffuse m oods, can b ias m em ory under conditions in w hich the encoding and

retrieva l of a ffective in form ation is tightly con trolled .

The recall b ias reported here m ay be a m em ory analog of a percep tual

phenom enon reported by R osen tha l et a l. (1979) . T hese researchers found that

w hen vocal and facia l affect a re presen t sim ultaneously, perception of overa ll

a ffec tive tone is dom ina ted by the fac ia l cues; the presen t experim en ts show that

this phenom enon can occur in m em ory as w ell. It seem s tha t even though affect

conveyed th rough tone of vo ice can re liab ly com m unicate m any d iffe ren t types
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of info rm ation , inc lud ing em otional state and indiv idua l traits or personality

charac teristic s (e.g . G oldbeck et a l., 1988 ; M ontpare & Ziebrow itz-M acA rthur,

1987; R osenthal e t a l., 1979 ; S iegm an & Feldste in , 1987), a ffect conveyed

th rough facial expression can be even m ore powerfu l and can lead to d istortions

of percep tion or m em ory (Ekm an , 1982 , 1993 ; N ieden tha l & C antor , 1986;

Z iebrow itz e t al., 1993).

O ne argum ent aga inst a retrieval, o r ecphory, accoun t of the reca ll b ias is tha t

the face presen ted as a retrieval cue is the sam e one tha t appeared during

encod ing . It is possib le tha t the face is a poor cue to m em ory for voca l a ffec t, bu t is

a good cue for m em ory of fac ial a ffec t. Thus the retrieval in form ation that appears

to be b iasing reco llec tion m ay ac tua lly be a part o f the m em ory itself, wh ich

im plies tha t m em ory of the face cou ld be the cruc ia l facto r tha t leads one to

asc ribe positive vocal a ffec t to an affec tively positive face. H owever, th is

possibility seem s very un likely fo r tw o reasons. F irst, in Experim en t 1 , the

tendency to reca ll voca l affect as congruent w ith fac ial a ffec t w as found for bo th

stud ied and nonstud ied faces. T his find ing indicates tha t sub jec ts w ere sensitive to

the va lence of the fac ia l expression a t tim e of test, and this a ffec t w as available to

drive responses. Second, in E xperim ent 2 , and to a lesse r ex tent in E xperim ent 1 ,

the reca ll b ias w as no t grea ter after th ree exposures than after one exposure, which

w ould be expec ted if m em ory for the face , ra the r than percep tion of it at test, w ere

driving task perfo rm ance . N everthe less, it is possible that both m em ory for fac ial

a ffec t and affec tive info rm ation encoded a t retrieva l con tribu te to the reca ll b ias;

fu ture experim en ts that vary the affec t p resen t in the face be tw een encod ing and

test w ill a llow disentanglem ent o f these possibilitie s.

A no ther m ajo r finding of Experim en t 1 was tha t on an im plicit task , like/

d islike judgem ents abou t a stim ulus person w ere influenced by the tone of vo ice

in w hich tha t person spoke prev iously, bu t on ly w hen that judgem ent w as based

on an affec tive ly neu tral face . A pparen tly , w hen the face conveyed positive or

nega tive affec t, sub jec ts m ade their decisions based on th is info rm ation . O ther

resea rchers have reported tha t pairing of neu tral stim uli w ith a ffec tive ly toned

stim uli can b ias subsequent judgem ents o f the neu tra l item s w ithou t consc ious

de liberation or accessing of beliefs (E dw ards, 1990 ; K rosnick , B e tz, Jussim , &

L ynn , 1992 ; N ieden thal, 1990 ; Za jonc , 1980). In the presen t experim en ts,

sim ila r b iasing of judgem ents for a ffectively neutra l faces m ay have occurred ,

w hereas fo r a ffectively positive or negative faces, cues presen t in the faces

them se lves m ay have driven responses (N iedentha l & C anto r, 1986). Desp ite the

sim ila rity in resu lts, it is difficu lt to be certain tha t sub jects in Experim en t 1 d id

no t th ink back to the encod ing phase when dec iding if they liked a given

stim ulus person , thereby using exp lic it m em ory on a supposed ly im plic it test.

T here a re som e add itiona l reasons, how ever, to believe tha t this task was

perform ed im plicitly , and thus in a d iffe rent m anner from the exp lic it task . F irst,

im plicit ta sk instructions em phasised tha t subjects shou ld respond as qu ick ly as

possible , and debrief ing shee ts indicated tha t sub jec ts d id no t use reco llec tion as
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a m eans of perfo rm ing the like/d islike task . Second , for positive and nega tive

faces, the re lationsh ip betw een like responses and fac ia l a ffec t w as sim ilar for

stud ied and non-s tud ied faces, suggesting that if reca ll took p lace it d id no t

strong ly in fluence subjects’ responses to stud ied faces.

The possibility tha t aspec ts o f the re trieva l environm ent m ay be incorpora ted

into the con ten t o f our reco llec tions has im portant im plica tions, bo th for our

confidence in the veracity of everyday retrospec tions and for the accuracy of our

judgem ents of peop le and events (Jacoby e t a l., 1989a,b ; L oftus, 1979, 1991 ;

Schacte r, 1995 , 1996). Perhaps m ost im portan tly , the presen t results ind ica te

tha t when w e a ttem pt to recall in form ation abou t peop le that we have m et, the

expression they w ear curren tly m ay lead us to be lieve tha t they conveyed the

sam e affec tive in form ation to us in the past. C urren t understand ing of the

m echan ism s under ly ing affec tive m em ory and its d istortion is still qu ite poor,

how ever, and we are on ly beg inn ing to understand the natu re and scope of the

prob lem s invo lved (Christianson , 1992 ; R oed iger, W hee le r, & R ajaram , 1992 ;

Schacte r, 1995 , 1996). The m ethods and results of the presen t experim en ts

p rov ide a starting po int for fu rthe r research into the m echan ism s underly ing

d isto rted reca ll o f a ffec tive info rm ation .

M an u sc rip t re c e iv ed 1 9 A u gu s t 19 9 4

M an u sc rip t a c c ep ted 16 M ay 19 9 6
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