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ln two eip€rimenrs involving a lotal of542 subjects, a series oislides dePicti'g a buslarv was

shown Al t ; r  thc .nr t ra l  pvPnt.  
"ubjats 

were 
'xpo'ed 

to one or morp narr t tws Jbout the $ un'

rhat '  contarned some mrsrnform.tron or neutral  in lormat ion about lour cf l t rcal  detcr ls r  Inal l

suliecrs were testea on ttreir memories ofwhat rhev saw' and thet! reaction limes and co'fidence

i""lr" *e* *"*ur"a. wlen subjects rook a standard resl in which the misinformstion ireh was

" 
oosgrble respon:"  oprron, thev resthnded \€ry qurcklv ind conf ident lv when makrng this 

'ncor
i.iiir'-* ni"t"a 

'rui.cts 
risponded rs qurcklv rnd conlid'ntlv to thse unre3l menorrtsr

as lhey did to therr  gcnu I t  does not seem. then. that  the m'srnlormalron ' l le '
*i"""ho-. r."e" p";p..tion of subje.ts who mut resolve a conflict berween two memo'ies when

tr'"" ,t" t""t"a, u i""iti"t ihat would be erpect€d to rake tme When subjecis iook a modilied

|es; in which the misinformation iteh was no! a possible rcaponse, misled subjects were as ac-

"r""i" 
* **" .-t""t", tut they resPonded more sloelv resardless of whether thev ultimalelv

chGe the right or *rong oPtron The* lindinBs indicate tilat misinformation des rnlroduce some

form of rnrerf"r.nce nor de(e.ted by a JmPle ru{t of Jccurrcv

Information p.cscnled afr€r an ev€nt cnn change a per-
son r repon ofihat €vcn( Whcn $e nes lnformdllon 15
mrsleadrnq, rr ctn produce errors ln har rcpon Stop 5lgns
arc recal l i i  as yield srgns r lof tus Mrl ler.  & Bums.
l9?8), hsmrncE ate rc.allcd ns screwdtivers (B€lli. 1989i
McCloskey & Zaragoza, 1985). traffic 5igts are rcca-lled
as stop srgns (wagenaar & Bo€r. I987i coke crnq lre
rccalled as cans of Plantcr'. p€anurs rzcrrSoza
Mccloskey, & Jamis, 1981\, voBue lr.agazl'!'e ts teli)em'
berctl as Malenloise e l-tvcrsky & Tuchin, I 989 ), green

olasric picrures are r€membered as yellow (B€lli, 1988).
Lrealfast cereal is remembcred as €sgs (Ceci, Ross' &
Toqlra, 1987d. lq87b. Cec'  Toglra. & Ross lc8S). d
clein- 'havcn man rs recal led:r \  havrnc a murlrehe {Cr '
blinq & Da,/ies, 1988). the wo.d yrk,, on a T-shin is
remimbered as Nnoa (sh€ehtrn & Tilden 1986) and a
rnan named Dr. Henderson is rememb€.ed rs being named
Dr. D,rvidson (Geiselman, 1988) We refer to th€ mrs-
reponing of information afier exposure to mrsleading in-
iormation as 6e nitinlorution eif€ct ln numerous
labo.atones, $e misinfonnation effe{t has been obtarned
and there se€ms lo be linle doubt that e.roneo'rs repon_
rng 

's 
easy to rnduce

unnn.r ' \  i ' , { '_. ' .  *  
" r r ' i t ' '

McnulHfal th rd th.  NJi  tn l lSrrcdtc I i iur i l tn Wddank!\ t l rn '

KL,hlr tYcrrnt l  t1on1.r  vd H! l

F , l . 'Td !  b"d TPr ' l  
' ' f  

r

'  i t l t r  ' r 'a "

F1'rb(th 1.x!\. l)eP$m.d.i P\)_tlrL"ir)_. Un'vt^'rv 
'l 

\|r'h'nL!rn'

ScJdLr vt  Alr  n!n)n ' )8195

Thc milintbrmation €ffect has stimulated n significant
deeree of i0tercst from memory rcscarch€rs, not only
in -rh€ Unrted Srates. but also in Canada, Cr€at BriLain
Cermany, Australia, and The Ndherlands Most ofUe
res€arch (e 9., Brain€rd & R€yna, 19881 Cudjonsson
1986: Harnmerslev & R€ad, 1986r Kohnken & Brock-
mann, 1987; Kroll & Ogawa, 1988: Monon. H,rmmcrs-
ley. & Bekerian. 1985; Regist .r  & Kihlstrom. 1988i
Smilh & Ellswonh. 1987) has used a lhr€€-shge procc-
durc in which subjects finl expcrienc€ an .venl thcn
.e.€'v€ new information about the €vent. and. finally, take
a tesl of memory ior $e €venl. SupPose a subjecl saw
a hamrner as pan of a crriical event, and then rec€rved
nxsinfoinauon about a scrcwdnver. In (he Endrtron3l t€st-
Ing procedure. th€ \ubiect coul,l respond wr$ the mlsin-
formation. If lhe subject saw a hamm€r, laler herrd aboul
a screwdriver, thc tradilional (or rtandard) test might ask
wherh€rth€ subject saw a hsmmer or a scrcwd.iver. The
typical result is lhat subj€{rs are siSnificattly less accurate
afier misinformation than thev 3r€ in the.bsenc€ ofmis'
information. Pul anoth€r way, only about 40% ofmisled
subjects mightcorreclly choose hammer, but pcrhlps
as many as aboul T0% ofconlrol subJects miEht co.reclly

A queslion arises,s to why subjecls choose screw_
drllei on $e standard lest. There a.e a numb€r ot pos'
sible realons. Some subjects mighl h{ve failed ro encode
rhe hamm.r rn (he first pl3ce, and lncy choose screw-
driver" or the test becausc they rememb€r reading aboui
it in rhe pGlevent nral€riJ. Some subjects mrghr remem_
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be. bo$ the hammer and the screwdnv€r. and thev chose
''screwdrrver" on the ten b€cause !hel' trust the ex'
perimenrer's marerials more thao they trust therr own
memone\ Some sublec$ migh( renr€mber the poneven(
rniomration and might srmply be contused aboul its
source. mrsnnribuling inibrmalion from one source k)
anoiher rJohnson. 1987: Lindsay & Johnson. I987) Fi-
nall). ri rs possible thal. ibr some subjecls, the screw_
driter" informalon could hale chatged the earlrer
memor,a ofhammer. Io a review oilh€se relsons. wells
and Tunle (1987) s l  e thal  r t  remarns unclear whether
subjecLs mcmones ee acrually aliercd by misleading lin-
formarionlor whethertheir repons Jre altered whilc their
memofles remarn intad and unalter€d (p 373). Lnter.
they .rgue tial ilthough there seems linle doubt rhal mis'
le3ding postevent information distons fie Gnimony of
many respondents. it is no1 clear if il actually dtcrs the
respondents ongrnal memorics {p. 37.1). The dere|mr
naoon of crrcumslances under which lhese varrous
processes,rre operatinS is critrcal nol onlv ior theorcncal
model\ of lorgetunS, but.iso tbr applied quesr'ons In uc
dom!rns ol cyewitness lcstimonJ' .lnd dec'sion m,rkrng

{John\on & Hasher.  1987 )
Srr l l  lnoder erplanar ion tx ins.  Recal l  thal  rn lhe typi_

cal nrrslntbrmation sludy. a person sees onc obJect and
larer le3lns. via posrcvcnt pres€nBtion. thal rt wa5 a difT€r-
enr object. In at least some individuals. luch a \tatc of
affarrs may produce a contlcl lhll n€eds to be resdved
How rs rhis conilict resolved? Does conflict r€solul$n oc_
cur at the moment the new inlbrmation (about. ior cxam_
ple.  J .crcsdf lvel  rs rnlr .uuced" Or doe\ dre tc\ulul ton
t .3ke p| l -c unl)  *hen tnc per\on rr  f inal l \  3sted 

'o 
recJl l

fie rool thrl *as lihcd from the tool box (hammer vs

screwdnver) l  Pul  another way. is the coni l rc i  resolved

!r rh€ rime the poscvent rnibrmation is compr€hended,
or is rr resolvcd al the time of th€ test? Measurem€nls of

the speed wilh which subjec$ irnswer tesl quesoons b€3r

on this issuc lfa p€rson resolves !connict while drlswer-
inq lhe test quesoon. response limes (RTs) would b€ €x'
p€ared to be lon8er followinB exposur€ ro misinforma-

on tJian whcn misrnformation wirs n€ver encouni€r€d.
On $e ofier hand, ifany connid is r€solved Prior 10 |he

test. RTs followrng mkinformation should not b€ lotger
than wben followinS neutral informal'on.

Past research eramimng $e spe.d of responding lo (est

oue\uon\ le.q , (ee Cole & l-oftu. l9-q: Tou\ignant.

ilt a ufru', I98b/ protided prelimnarJ evrdence fiat

mrsrnfonnation did not lead subjects io respond more

slowly ro test qu€stions. If anything thev wer€ slightlv

faster. such findings have been used lo argue aga'nst the

notron $ar many subjects enter inlo rhe test wrd' two

memo.! represenBrions, one for lhe oriSinal iren (e g ,

hammer) and one for the misleading rkrn (e.9 , sc.€w-

drivel. and the conilct between them is resolv€d during

dre rc.fi1g ornoJ However' tie Ie'ulls dre more on\is

renr wuh tic notion that subjecls are not resolvrng a con-

l'lict duflng lhe test pcrrod, or, altemalivel)_. ii a conflict

between two memories did exist ar all. lt was relolved
prior to the measured RT.

Pasr rescrrch examining he spced of.espondins i(r resr
nems af ter  misinformat ion i r i led to.ondr l rcnal '7e on
whether thc subject was ullimately corect o ncorrccr,
so potentidtly valuable iniomalion wa5 noloburincd whll
if misinibrmation wrs lssrEirtcd wirh lery slow corccr
respnses (choice of thc or ig inal  ncm. ham'ner")  and
vcry iast inco.rect rcsponses (choice oi the misinibfln!
ri()n oplion, scrcwdriler"). Averagrng would lcrd lo an
incomplcrc picture ofhow misinformarion iniluences rhc
speed of rcsponding.

The hypolhesjs thal misinfomation miSht diiferenrially
aiiecr the sp€ed oi mrking co.rcct vcrsus incorrecr
responses rs a rersonable onc. Consrdcr the sp€ed wrrh
which comrol subjects respond to the resl bctween ham-
mer" lnd scrcwdrivcr " Those who coreclly chGxc
''hammcr" miSht h. cxpected to do $ morc quickly tlan
would those who incoreclly chose scrcwdnvet wc
cxpect thjs.esult bccause lhc incorr(l choiccs rcllecl purc
guessing. whereas the cor.ccl choiccs tcllcct a conrbrnr-
lr)n offuessing, on $c pan oi$me sublcct\..rnd 

-!enurnc
memory, on thc pln of orhcrs.

whl t  w{)uld misrniormri ion do to rhe .elar ionshrp bc
rwcen rccuracy and RTl would misled subjects who arc
correct also r$pond more quickly thln would lhose who
en: In lacr. ifmrsled s'rbjects who crrdo so bccausc thcy
have what ieels ro thom likc a genurnc memory tbr thc
misintbrmation. they may rcsF)nd quile quickll. p€rhaps
at le:$t a\ li\t. or evcn ft$tcr when wrong than whcn nght.
On the orher hand, if mislcd subjecrs who err do so bc-
causc durinB thc tcsting pcriod tJ)ey resol!e a contlrct bt-
r*ccn r$n l lcmnrl l r \  In f3!nr . i  (he mr\rnlhrmurr, 'n ot .
tron, thcy m{y respond qurt€ slowlv

Expcr imcnt l  ennr ined RT r t  thc f ime of f inal test ints.
A ser ies ol  s l ides depic l ing a rcsidcnt i l l  burglary was
shown. Atler thc initial dvent, fie subj€cls wcrc c)(Fxcd
ro r  nrrrJtrrc rb, 'ut  the c\ent lhat  consrrnd \ , )nc mr ' rn_
iormation or neulral informarion atnur cenain criticd dc'
taih. Finr ly, thc subjec$ were tested on the'r memofics
ofwhat thcy h&j seen, and their RT\ wcre melsured. The
rcsr qr.  berseen the orrg 'n l  i tcm rnd thc po\te!ent i tem
rrhe.Bndard te\ t '  The comparison uf  pr imary inrcre\ t
was b€twe€n RT following misleading information lnd
RT lbllowing neutral information. we were panrculady
inter€sted in whelher misled subj€ats who ed (i.e., choosc
th€ misinfomntion option) t€nd to do so quiclly or not.

Exp€rimenr I included another lestrng conditron: Onc

Croup of subjects was nor permined io choose the mir
information item on the iest. wc used a lesing pr.{edure
adopted by McCloskey and Z!rugozt { 1985) in whrch th.
or iSinal i lem(e.g. .  h lmmer")  is  paired for rest ing pur
pos€s with r  ncw i tcm (e.g. ,  "wrench- )  tbal  was ntver
seen nor presentcd as misinformalrcn. The mrsinfonna'
l ion , tem (e.9. ,  screwdriver")  is  nor an opl ion on rhe
1csl. How sould subjecrs given this no.ir.'l tesr hehavc
;n tcrms ofconildence and specd oi responding l Conrr'l



suhicds should rcsp{)nd as thev ordin.rrilv would-tastcr
wh;n .orrtcl firn whcn i..orrc.l. But when g'!en m's'

rnlbrm.rtion and nol .Ilbwcd to chtusc n. the subi!'cls who

would havc been lasl ,nd conlidcnt atout the crroneous

misinformrtion responsc are now going 1o face I conuicl
' lh ly !o rnto rhL te 'r inc ' i tur l ion 

qrrh J prDPcn\ 'Mo
.t'.'e ir'e m"r"t'rm"r-n 

'tcm. 
hut $ev (an t oo tnF The

mnjified resr ( hammcr" vs wrench ) ess€noallv rells

them that fte pr€ferrcn choice is wrong and that they must

choose someihins €lse Rcsolving rhis confiict is bound

S€nins aside the issuc ofalteralion ofunderlvtng mem

"* 
r.u"i.. *" can still ask nbour th€ n'lture of the in

di;idual s repon rbout his or her memory' we know a
qreat d€al about th€ circumstances under whrcn p€opre

;an be induced to repon er.oneouslv. yet we know little

about the detailed characteristics oflhosc 
'eport\ 

Sevcral

Dast studies hav€ shown that the confidence of repons
insed uoc'n mninformurron L3n bc qurte h'gh (e t
Creene. Flynn. & Ldnu\.  lq82 Tlehk) & Iu 'hin

19891. anJ the crroneously tep')ned rtem\ crn ne oe_

rcnbed rn sre:t,jerarl rSch,.ler. Clart & Lonus loS8:

Schooler. Ccrhlt,j, & Loftus. l98or' Yet r recl 'rnder-
standing of th€ naturc of lhese 'suSSested memo''es
would ftnefit tiom iunher examination of their spccific

EXPERI}TENT I

Method'  _n.  
o*. . ,*" ,* ,  

"  
e.*rrenr |  {$ '  m' l i  1 '  rhJt  r )P (J l \

*J i " . r" .u,-"  
""  

. .p. '  r .nh 
' \ (Dr1r 

In(  r i {  RT'  *c"

mcasurcd whtlc sublccls wcrc r.slcd
lul ies fh.  *r" tcr .  

"cre:44 ' tur(nh 
n 'm In{ Unr\ehr}

.rw"ir',""- "--*""l.ts: 
crdrr rd ln''r Fdrcrprh n Th'v

*." ' . t -  
'n x-"up'  ' tng'n8 'n 

nrc I 'o4:  ro 6 sren"

Stihuli. IIE 'lr,l. 
r4uen* !J Phr'!'nrndJhr' wr'c Jopr4

1," .  V.Crt*q ,no Zr.gr,  lcx5 luJt  rhf  'q ntJc\

ii"'.,"a '" '..',i'", '" 
*''.ti I mJn 3ir\ 'nb !n i{Jrnrv rmr'ng

"t ; i . r  
, , . rcn.r \ l !  ! " (pJr I  in lLnrhJ'r  whi '  brJc ie 'n! !P\

rr i tunJ,  , tc 'L i l ' l  rnJ JcJlLulJr{  rnJ 
'J! f \ '  

The 
"quen" 

r^n'

o'nr r"", c."l 'r'o ,al r'rdlhrnu(J 'lkle rh'rr wtre thre

drffcrcir vcA0ns Tl. cnrul trcnN uere n coifce lar' a maAa-

z,re.  J .on J nr.  rn, j  J run Th( hrL.  nuul \c^n' . ! r I . rn

iem 
"oc 

r ' ' rgcn \L"Jr(  vrrLl l  H"r \e
:iiJ^,.u t,,;,. vdth 

'.'t' 
c-r.. lvP

''Sunkrst : d hamme.- $re*d'ner' wtench APpr'r'

.mrtc.v unc thnJ or rhe .u ' ldt : ' r r  Lrh \ ( r run'n J arr  J l ' tcnr

thc n!rct^e pre.cnreJ ru rhe 'ubnrh Jn* the c\'d ronu'ncd

715 uuru'  l l  J . .Ltrel i  Jr 'nbd rre l (br l '  nf  rhe 
' t 'nr '  

w rh

rtr .  
" t .cp 'u.  "r , r , .  . 'uu, l  r 'm'  For I  grren'Lb e(r '  rhe nrh

' , ' .  - " ' l ' . " " .1 ' " ,  
. - . , ' , "m\ rr  InF'erJrne ravrnl  ruo r l

,  neurrur.  
' r  

nr- ' 'nrprc r ' -hr l rd l ihc dbcl t l "h ' r ! rdal l !

iq ,  \Jr  nd rhlr  a ' ; r ' "  'crea'J 1 r  ' rdr  
"  

'n '  'h '  
ihcr

h" l r .  rhr '  nrr  
'  

r ' .  ._ct t !d L dhc r  "{rruJ ' i ! ' r  or  d

''wnn{:h F.r c&h vcrsron rJf.rch cnrical rt'm rh' alremrtle

v.^r)ns *erebdllhlrr s ollln $wath' mslq rng info@tron

P.{{cdure Ine \ubic.rs wtr! Lntumcn rhrr rhe erp'rrmcnr *r\

..n.urned wnh thcrr rnrurr'dns rboul Jncmory fhev w'r' ttd Inat

' . , ' "  "  .  'c . l l  r . .  r 'ph'rJ"r \ rnr 'nr l*  u lJrFcl

, .  , "  u ' .n r ' . -nr"n t ' t

'n"" "-" 
u'u ,r." ,i* 

"-L,l 
hr\' !J rudgc shcrh'r nr'mro litr

i cvrnr wouL,l rcn.inl\ bc bdcr silr rl'r !Nu!L'tr rnc vcrDrl

m,ilr .r iirt\cnrrrnrn Ih. 5l'J'\ *"c lt'\cnrln I J rurt ol

CREATING MEMORIES 6{-}]

5 \c.-LLdc Al icr  !  l ( f  rn l l l ler  rc ivnv.  rhc \ublc. ts nrd i  nrr

rrovcr&,ulrhtniJc\  lo8'verhc.arr t ' !cvnc.rcdLbL ( ! .  rhr

sublccr\ *cre rold Ihd the nurrJrve h3d bccn w.nen bv r prnrs

nr {h. hld *!r.h.d lhc \lides very .rrLtulrv
Afier uorhcr 1O dn illct r.nvrv. (he \uhr!.ts !!k rh.rr inll

rcsr. The rcsr consatcd oi! 16 icnr forccd lho'cc rccosn'hon (esl

smihrbthatuse! hy Mccl ,bkcy rd Zirxgoar l985) Fv'nicm

on rhe rcsr eas ofrhc \!mc turm ascnrctcc wrth J mrsLn8 word

und rwo alr€rnllrvcs Oflhc 16 ren icms. 12 *etc rllleA lnll a

wcrc cntrcrl rtcnrs The rwo alkrndvcs prcsent.d dcpen'red uF)n

whdhe. thc subrecr was b€tnB livcfl ! nanda.d rest o. a rnodr lied

rcsl Fihv one s;brNs r@k dc sbndrrd rc{ and l 5l \ublccrs urk

rhe modifie! tesl (As Mcclostcv !.d,aarasoa dd. weuse! ftwer

rubteds Ln lhe sbndard re{ Sroup than In the nojfie! tc{ Sfoup
sin;c the srslsdins efind is Senc.tlly so ldgc h dc son{]jtd tenrng

Each subFd ldrk th€ ten *hrle \drcd d an IBM comPurtr For

e.ch tcst rt.m. lhc subrccl itst rerd rhc scnlen.e *rrh Ine srn8

word (e.!.. The man sliJ th€ cll.ulator b.n@th a - in hD

kFl box ) Ahcr reldins thc qo.{on. he/shc preserl the \Pace

bar thlr Inirisrcd lhe resr Phlse I 5 sec lrt.r. The | 5-\cc nr'nal

*6 includdj In oilct lo !r!c thc subidi omc lo frdvc hrnnr xngc6

from rhe sp!.. blr lo rhe rcspo.re kcy\ The lcft hlnrj moved lo

rhe I kcy rnd thc nghr h.nd novcd to he0 k.v ln lhe rci phasc.

c h subrect was prcscnrcd *'$ rwollrcmanvcs and hrd bderdc,

s far rilxxibl.. whtch llremtrve conatlv corcsF)ftjtd b whar

he/shc hud se.. In lhc nrde \.qucn.. -rh. sublecr rcspon'led bv

Dre$rnr rhc I  rPt  {  11( ' r  tc)  Ar icr  c 'c l  . lucjrrn cJ\h 'Lnlat
:dcrc! hr' r(r !.nr:J.n'! Jh.'ur rhJt .lL.!r'n 'n J : 6{nt rarrng

{ile. *h.rc | = ryr ,r /l n,i&?,, sd 5 = 
'?^ 

.onl.j?,r 'r]lc 
'err

rcsr it.m tul|o*.d 1.5 scc.'ie! thc.onfidcncc..sF)ns.. In rhc \cl

oi 16 rens. Q!$!ons 8. 15, 13. dd 1l co.tlndl thc cntr.d rctu

Results
Siandard t€sl. Nor surprisingly, l}le subjects lvho t(x)k

the standard lest wcre siSniliclntly more rccurale on con-

rrol itcms than thcy werc on mrslcd itcms Meln p€rloF

mancc wtrs 68% corr€et for control ilems and 327. cor_

rect ior mislcn itcnrs-a differencc of16% lr(50) = 501
p < ml l .  Hrving esubl ishing lbat  I  s igni f icant mrs

infomarion effcct was obtained with these mlterrrls. wc

next examined the RT dala.
Fieure I (l€ft prnel) rhows the RT data on th€ st$dard

resr.'These dau show no ovcrall lendencv tbr thc sub-

rects to resDond more sbwly in the lace of mrsrnlbrm'l_
irrn. Thus. wc have no evidcflce to suppon the hvpolhe'

sis that misinfonnatron produces a conflic( that musl t€

rcsolved during the mcrsurcd RT Mo.eov€r. on control

itcms, the subjects were lastcr when they were correcl

thln wh€n $ey were incor.ccll howevcr' on misled nems'

this relationship was revers€d
Sbristical malyses on thc RT data were carried out on

14 macrosubjecti crc.rted by combining dara fiom \ub-

lects who weie rested at thc same (im€. A macrosublecl

, ' , r ! \ r "  
"*  

*cJ h.cru ' r  r t  IncreJ*d nrbt l r (v ' r  m'3

\urement Jnd (hminJled, mPrt  Lel l \  rn rh.  Jnr l \  ' r '  
wr

briclly explain thcsc cons'deratrons
Stabililyofm.tsurcmenl wnsa p()blem due tr) o' !m!n

oumber oi observltions ptr condirion. Therc *'re lour

cnlical slicles shown to edch subied.tnd lbur co'retpond'

ins (csl trillson wh;ch rcsBrnsc mcasurcs werc 
'ollcclcd

oi, si'en tesr t.ot, fr"th"mro.c ! \uhjecr eoulll rctF)nd

errhcr corredly or incorrccr lY l t  should hc rpprr"nr thr t
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EE

Mrs ed Contfol  M sied Conlfol
Co.di l ron Condit ron
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$c number ofobservations per condition for! singlc sub-
j€cr wa\ smal | . By combining dau across groups oi selerll
subjccrs.  wc cl iminrted cmpty cel ls in rhc l lnal  dara
nrlrrir. rnd RT avcra8cs could be based on a hrget num-
bcr of ohservlli1)ns.

Thc srgni f icunce ol  lhc di f icrcnccs betw.cn mcsc con-
diuon$ was tested usrn!  ! :x l  wi th in-subject  rn l l ) -  srs oi
vanxncc. Overdl. thc suhtccts wcrc cqually last on nrisied
rnd conrn) l  i tems lF( l . l l )  < l lund cqur l ly  hst  *r th
thdrr  correct  rnd lne(rrccl  lnswcrs lF(1.13) < l l
Howcvcr.  thcrc was r  hr- !h l !  srgni i lcant intcrrc l ron

IAl . l . l )  = 9.17., '  < 0l l
Fig!rc I  ( le l i  p lncl)  shows thc uont idcncc dal . r  on the

stlndlrd tcsl. Thcsc dalu Inillcllc lhlt lhc \ubjccts re-
spondcd ro misled rrcms nnnewhl l  more. not less.  coni l_
dcnt ly rhrn thcy did ()  eonlrol  i tenrs.  wc cirn r l {d \ .e ,n
rhe dau thul on eonlrol itcm\. the sublects wcre mofe con_
lidcnr .]bout thcrr corcct .rns*cr\ than lhey werc .]bdut
rherr  rncorrcct  oncr.  Howcver.  dn mislcd r lcms. lh ls rela-
rrcnshrp betwcen confidcnce 3nd rccuracy disapperrcd.

Sirrsticalrnalys'js on drc conlidcnce dro wcre c{.ricd
our on rhc 1.1 m,rcrosubtccts crcatcd by combining dala
li)r groups oi rpproxrmatcly .l subjects. A 2 x : within-
subiccr an.|lysis oflanl}ncc rcvcJcd that the \ubFc$ were
nor signrficrndy more conidcnt on mrsled i1cms than they
wcreonconrrol i remslf i l . lS) = 2.6, .10 >P > .151.
They were. howevcr. significantly more confident when

t1€v were coftd than whcn they w€r€ incorrld IF( l,l l) =

7 65, p < .0:1. The interacton wrs rmrgrnal ly si8ni f i -
canl l l l l . l l )  = 4.01. / ,  = .061.

In 5um, when lhe subjecls took thc r trndard tesr.  rn
which rhcy could select lhe misinibrDalron rtem i f  rhey
wrshcd t(,. thcy rcnded ro select it quicklt rnd with J high
dcgree ofconlidcncr. We now rum ro Lhc qLrcstion ofwhlt
hrppens when subjccts rrc not piirmittcd l() sclcct the mis-

yodifi€d lest. Thc subtcct\ who kx)k thc nnxiified
resr wcre nor significanlly more accurarc on conrrol rrems
lhrn they wcre on mislcd itcmr. Mcan p{:riorm,rncc w.rs
64% correcr fbr conrrol itcms and 68% uorrerr ibr mrslcd
i tcms l r ( l5 l )  = 1.05,, '  > .251. Thc hck of  mrsrnlor-
mauon cffccr wirh thc mrxlilied rest is eonsistcnt wrth
what McClDslcy {nd Zaragozr (1985) lbund usint thesc

Figurc I  l r ighr panel) thows that.  on rhc modif icd rcsr,
the subjccts responded llstcr to conrrol items than rhey
did to n) is led i tems. In dddit ion, rhc subjccts were 1lsrer
wh€n rhcy wcrc correct than whcn rhcy werc incorrect,
boih lbr cont.ol itcms and for mislcd ucms.

Strtirtical analyses on thc R f data wcrc carricd out ('n
16 m,rcrusubjects crcatcd by combining d.rta f.om sub-
jecrs who were resed al  rbc samc r ime .  A ? x2 w(hin-
sobject !n,lysis of variance on thc mlcrosubject datx re-
vealed thlt the subj€cts were iast€f on control it€ms thrn
they were on misled i rems lF(1,35) = 934,p < olJ rd
larrer uhen (he) w€re iorrect than *hen the) were rn-

E
9!
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coirecr [F(1, ]6)  = I i .65, / ,  < 0l l . ' Ihe interact ion wls
noi  s igni f icant ( f  < l ) .

FiSure 2 (.ighl prnel) shows thc confid€nce drrr on Ih.
modifiL{t test. Thc subjecls werc morecontid€nl when cor
recr rhan whcn inco..eci, both for mislcd and conlrol
ilems. An rnalysis oi variance on lhe 36 macrosubjects
revealed filt the subiecls were more confident when cor
r€€t than when inconecl [F(1,]6) = 101.67, 2 < .UJOI l.
whereas no other nrain effccts or rnteraclions were s'g-
ni f icant (F < l )

Disrussion
The chief results from Erperiment I can be summa

rizcd quite readily When the s'ibtecls were grven the
mdiified lest. lhey, ofcourse, could not chmse the sug
gested item. They were tirccd to chdr€ bclwccn (wo

o(her options-the one liey o.iginally saw lnd ! com
plerely novcl nem. the misled and thc control s rbjecls
w€.e equally accurnte in terms of ch(x)srng the original
item. bur it took the mislcd subiects signiilcantly longer
to do $. We discuss thc implicalions of lhis resull aher
considcring a second cxpcflment.

when rhc \ubjects werc given thc slandard lesl. per'
mining thcm toch(x)s{j thc suSgested i1cm. fiey chose th.rt
rtem quickly rnd confidently. This finding argues rgainsl
the hypoth€sis thal subjecls who have orrgtn.d 

'nlorma_
tion.rnd misinlbrmaoofl mlrst retolvc ! conflicl whcn thcy
3re lesr€d, aconllict that would bc crpect€d to takc trme

Onc naStrng pr ' ,b lcm *r lh thr \  rnreryrctr t r , rn remrin. :
Subjects may rev)lv€ conuicts. if rny cxist, b?tre the
ahcmarives appear. Thes€ pft{esses mry o(cur during
thc present.uion ofthe sentencc iiames and/n {ju.ing the
1.5-scc delay belwecn prcssing the spacc bar and thc rc-
rual .rpp€arance of lhe rltematives Thcrcforc, r vlcond

cxperrmenr wt ls.onducted. In EiPer imcnt 2.  lhe |  5 ' {e.

dclay was climinnted so thal the subjccrs could nor usc
this p€n l to.rnlicipate choices or b cngage ,. olher

!unrILl  rc\ , \ lurDn J(t |vrU(\ .  V"rcotcr .  new rn\ t ruct i i tn\
phced prcssure on th€ \ubjeets ro teducc rh€ Iikelihocl
of !ny e)(rraneous mentalprcess€s r{curr ing dunng thc
prcscnLati()n of the sentence fram€s

EXPERIMENT 2

One dislu.binS rspect of Exp€riment I is that the per

lbrmance oflhc conlrol group was nol panlcuhrlv good
with aboul 65% correct where chancc was 50% When
lhe performancc of a control group is .claovely poor. it
neans rhll thc opportunity fo. obscrying I misrntom!'
r i , )n et fccr (c.g. ,  rmpaircd per iomancc for misled sub'
jccts) is limrred. Thus. we rcplicatcd Experimenl I using
a pr(redurr l  vrr ia l ron thrt  was dcsiSned lo boosr.onrnr l

sr{)up p.r l i )dnrncc. ' Ih is wns accompl ished by rcducins
rhc lumFrr I  . l r  c.  in rh|rrgrnJl  '  \ .nr  rnJ h\  inJ ' fJ '
Ing c\posurc dutr t lon.

Anorher innovlrron in Exp!nmcnt 2 wus morivr lcd by
r dcsire li' ln$inrrzc Ihc nrlsinibmalil,n eflicl To rc

CREATING MEMORIES 6I I

conrplkh this. we presenlcd thc misinlbmation in thrcc
posrevent narratjvcs mrhcr lhln 1n ! srnglc nrrralrve.

Meihod
'lhc pr(cdurc used in E\ltimcnr I wa5 

'dcntificrl!r 
rhl ulei

in Expcnment 1. wrrh 1 1c* rnrnor mlxlrticrnons ro hc Llescribql

Subjers Thc \ublccs wcrc :l:18 \tudcn6 irom the UnrveBny
oi w&\hr.gton sho rdcrv&l clas cred for tlEr panrcrpatnn lhcy
wcle restcd rnSroups r.nBrng rn !.c fion 2 ro9 F6ons Tne shn
dardlest wasSrven t. 162 sublecLs. rd thc mqlfiedki waserven

Stimuli nr ddc squ.ncc ed Fbtevent llmtrv$ qcre rd,pkn
riom Mcclosteyod Zjrlg.r! ! r1985) nudy. Ttcevcnrconsned
ol1.1 sldcs fron rhe \c..s 1n whrch a marnienancc mrn .cparr!
! ch!tr and then {calr somc rlcms riom !n otlice The slne iour
cnhclishdes *crc uscd: re.olle rd, tieru-surne. dt $lidnnk.
and rhe r@l Thc samc countelbllrno'ng t.hehe wls urtd

Thrcc n.ranves were p.esenre! kr rhe JUbje.N rtcr rhe cvcnt
*Noler T}cy conu'ncrl JppnxrrErcly 17:, :91 . and 16? wor{i
dcsc.rptruns or rhc cv.nr.-thcy accurrt.ly d6cnb.d dct!rls 1'frh.
cvenr. with rhccxccpuon oithc cnlr.rl nem The rh ree mii3n v.s
vrirc! In wnunS s|!le !nd In *hrch dcbrl\ q.rc cmphrsrzcd Fo.
cxrmpl.. th. fihr n"ranve cmphasucd$c physrcal !pp.!ranceor
the nrrntna..e m,n. whcru\ de \eond nrdltreeemphdrzc! rhc
rppe!ru...dldr \drcury. litrasrven subJcct. he nldarle mcn.
!.ncd rqo c!:trcll trehs In J maldding *iy Jnd rwo rn r ncural
wry lhc asiSnncnt ofcn0.xl (.m toc.ntolrnd m$lcd condl
rrons wls .ounrerb,funccd rcro$ subrccts. spccrfi€lly. clch vcr
non of c&h cirrcll lcd scrcd ds r .ontRt rcn iot ab(iur hlll
of rh. subjccts rnd Js ! m1n.d rcm tur rhc othcr hali Also. fn
.x!mple. ofthc sublcds *ho {w ! hldm.r In rhe onSrnrl ev.nt.
hdl rcccrvcd rhrc. oldllrvcs relcrnnS to rl !s ! ldt lc.ntrol
condrton) and$colhcr h,lf fccrrvcd crthqth.cc.r..!trvcs rcn!
irnS ro rt $ a {r.*dirver ' ltr rhrc. nrfinv.\ ref.drng !) rt rs
! *.c..h (mrsl.d condrrr)n)

P.6.drr.. The pnxcdu.c uscd Ln ErPttrm.flt I *!s \rn|f ro
rhlr usl In Eip.nm.nr I the \uhjccts srw u \ct of 14 nidcs, rr
a rlrc dl? r@/didc Aficrr l0 mrn rillcrlcnvrty. thc slbjccts rad
rhrcc F){ev.nt nanluvcs. As r prcronsc br rcrdr.g rhc lhr.c nar
,.tivcs, 

'h. 
$bircls wcrc l(,ld lhal thcy would hrvc rojudge whtch

ofrhe rhrc€ wnring \tyles wls mos lil.ly to mrxrmuc leamrng.
Th€y rcrd rhc nr(ltivcs ftum ,n IBM compure! \crL{n. Jnd .a.h
nlrrltivc was tri.r.d,o rdiltercnl c.|,tr Alier reJdins lhe narm-
rilcs, d.h sublet mde his/herludgmcnr lbout *hch *nttng {ylc
*ould mariniz leaming.

Alter appturinll.ly 5 min ofllllc. acli!rty. thcsubtcd rol lh.
iinal rst on rh. IBM compur$ fic dcbils of thc restrnS prNc'
durc oiErpanmem l welc $m.wh!t diiferenr trom those of Er'
p.rin nr I and. thus, r(edescrib€! rn morcdet lhtre. Bdbrc rhc
test. rhesubj&rcomplctcd l0practrcqucslions Fo.cMmpl€,one
plfnc \cnreft. rcdJ The -ol.f o{ lhe fllnr nI rhr' 'om i'

answer l. Black :. whir. Of ll no.pmcn.c lesl
irems, 17 werc fiUers and ,1 wcrc.nrc!I. R4ognn'on ren'ng tot
c,ch rtem involvcd rwo phascs: r rading phar and r Iest phas€
In the rsdingphde. the sublsG red r scnrcnce with a *..d mrs!
Ln8 (e.g., The mrn slid lhe .alcuhtor b€nsth r - In his
blx ) Tnc inerucrons l.! lhe subFcts lo bcl'clc th.r rhev w{e
berngimcd whrle they read the sentcnccs .nd ln! lhey should r*d
thcm $qurckly r\ Fssrble wilhoul s&nlidnS comPrehc.ion ln
lact. tJrc lme blien lo rod lh. \.ntcncc was.or.clully md\urd
Ihrssmrlldeccpnon sns dcsLgnd ro dMonruEc thesublecls liotr)
unng rudins lmt ro &xcrplrc chores or bdddcon detr @\we6

Aier rc rns clch \enrcn.t, rhc !,bje.t lrc$ed th. \pred brt
rtrh rtu rhu h ol th. lch hlnd D.1ng sD nnnnld.lt rnrirre'r
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Drcsenkno. of the red phase lnd actr!3re! the lnd Thc subjeas

indcr rinsn aid middlc fii8cr ofl]le.ight hand.csrcd on $c I

ind I t.vs on rhc numcnc kcvpad. and rh. sobl.cr rcsPonded bv

oreJvnc onc ol rhcs lwo bonons li rhc resl thasc. lhe suhjecrs
;crc;se ql *,$ t*oaltcmllvcs (c I ndn... - rlcnch )
rnd hrd odccde A qutckb !s Possrbl. whrch all.hatilc cor@llv

cofcsu)nd.d ro rhlr thev hrd s4n Lndc slide sc{lucnce Thesub'

rc.[ i;drcllcd rhor !.spoN$ bl prcsln8 the I or ] kev lnstruc

ilons cncoumrcd rhe rubi.crs r. re\F)nd {s lx{ as tDssiblc wroour

racnfi.Lir !;c!trct Ahc' cv.ry qucstion. rhc slbicd 
'nt'si

hs/hsn)nidcn.e rboul ihc r.cur!!v ofrhe t.sponsc on N s_Poinr

rlrin! \calc Th{ ncrl q!c{r)n folloqc! th. d.nliden.c rcsponsc

hy l5\c.  lnrhcsd. l  11rcn rcmr.  Quesn)ns 1.  l0 16.nd

20 conurncd thc .nrrcrl r(n\

Rcsult\
Standard test. Oncc again, dre subjecls who look lhe

sland,rrd test werc significantly more acc!rate on control
items th,rn thcy were on mrded items Mean p€rformance
was 7:17. corrcct ior conlrol rtems and 43% correct
for misled i tcms. a di f lerencc of 3l% I t( l6 l)  = 8 7
r < .ml l  Thur.  our ancmpt lo increase control  p€rfor
mtln\c *o*oi r. rome c\tcnt 168'o In E\Frrimcnt I 74%
in Exp€rimcnl l), but nol lo a large d€sree Moreover.
our anempl to maxrmize the misinformation effect by
Drc\cnrrnr tic oorlcvent In three narratlres did not in'
crc:rr  rhc sire or rhe mr" inlormal ion event r16% mpair
mcnt in performance ifl Exp€nment I vs ll% in ExPeri-
mcnt :, Nonelhelers. rl i\ strll of Interest to determine

l. l|esn r.lclion rin€s obbined in ExFrim.nl 2 rxn ponel: slrn.btd l5r Rtht p.n.l:

Misled Conlrol

whcther or not the p.imary RT and confidence resulls
from ExDeriment I were replicated jn Exp€rimem 2

Figure 3 (lcit panel) shows th€ RT dau on lhe standard
rcst. These data suggest tha1. as in Experiment I,lhcre
was no overall tendency for the subiecls to resPond rnorc
slowly in the fac€ of misinformation ln fact. they rc-
sponded more quickly. Thus, there is no suPpon tor thc
hvoothesis that misiniormation produces a contlict that
must bc resolvcd during rh€ measured RT Funhermorc.
tle subje.ts wcre laster whcn lhey w€re correct th,n when
thev werc incorr€cl: however, on misled items. this rela-
trcnship disapp€aren.

Sbtisrical analyscs on the RT data were carried out on
34 macrusubjects. A 2x2 widin-subjecl analysis of vari-
ance on thc macrosubjecl data r€v€aled that the subjects
wer€ fastcr on misl€d than th€y werc on control (ems

lF(l,33) = 19.06, p < .ml I and fast€r when they wcrc
conect than when they were incorrect IF(1.33) = 10 55,
,  < .011. The inleract ion was signi f icant [F(1 3])  =

34.02. r  < .0011.
Fisure 4 (left pan€l) shows the confidcnce data on lhc

srand-ard rest. The sub.jecls responded to misl€d rtems
somewhat more. not l€ss, confld€ntly than they did to con'
lrol itcms. Thus. w€ have no evidence |o suppon the
hypothesis thal nisinformalion €ff€cls occur only in sub'
iecls who are simply guessing aboul whal they sa\r' we
llso can see in ft€ dala that, on control items, the sub'
jecls wer€ more confidcnt about their correct answ€.s that

p:

M,5led conlrol
Cond I 'on
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fierr incorelr ones. However, on misled itcms. rhis rcla'

tionship bcrween confidence and accuncv disappeared'

sl,^o.lrcJ rnJ\'e\ on the (onfiJ(nce dlta r're JJrrre'r

outon th.  J+ mJci5ublecl \  A'  / :  rJ l ) \ r \  u l  \ ' r t r3n(c

ieve.rted that rhe subpirs were significantlv mo" conii-

, lcnt  *ncn rc\pundrng lo mrle, l  lhan *hen re\F'nurng h'

conlr" l  r temslFr l .J l r  -  UJ: l  f  < rul l  lhe) sere

mo.e contidenl when they were correct than when they

were incorrect t,:(1.33) = 40 31 p < 0oll The inter'

acl ion was signi f icant IF(I .13) = 20'06. p < ml l

llodifi€dtest. The subjelrs who iqrk the modified lest

were not significantiy mo;e accurate oncontrol'r€ms thm

rhev were in mrsled nems MeJn performrnce wJ' 61%

ror ionrrolrrcms rnd (} l% for f ts led r tem\ l r r  175 
'  

< l l

This replicates $e results of Exp€riment I rnd lhose of

Mccloikey nd Zaragoza s (1985) studv

Fture i ,nslr p"nelr 
"tr"ws 'ne 

RT Jrta on rhe mdi

fieo iesr. Thc \uble.ts re\ponded to mirleJ rtcmi more

slowlv than thev did lo conlrol ilems- We rlso tan se€

in th;dara lhrr rhe subj€cts werc slower when-lh€v were

incorrect lhan when th€v werc coffecl. both ior control

rnd lbr misled items-
Sulistrcd analyses on lhe RT dara were carrreo oul on

,12 mrcrosubiecB. A:x2 withrn-sublectt ualys's oi van_

an€e on lhe macrosubiect dat! revcaled that thc tubjecls

resoonded morc slowly ro misled ltems than they did lo

co;trol  i temslF{ l . t l }  = l0 17,p < 0l l ' rndthal tnev

were t-astcr when corect lhan when dey were incorrect

ln l . ' l l )  = :2.89 p < 00l l  There was no rote 'nctron

Filure .l rnshl p nelr \ho*s tJle confidenlc 'l 
n Dn th€

m,-',Jine..t re't.-Ihe.ulpra $erc more Jonlidenr when cor'

reci than when incorrecl. both for misled lnd correcl

itens. An ilnnlvsis of varitnce on the 42 macrcsubj€cis

.cveded that fie subiects wer. more confident when cor_

r ict  than *hen rncoirect  [F( l .4 l )  = 7? 30 p < ml l

wherca. nu olher mrrn effecrs or rn(eroct'onr were \ig-

ni f lc .mr (F < l ) .

Dilaussioo
The .€sults ofExDcriment 2 mirrored lhose ofExpert-

ment l, wrth onl:/ very minor varia(ions Whcn thc sub-

tecls qere grvdn rhc rtnndard rert permlflrng lhem lo

ctroore r t r .  i rgge.rc. l  
' tem.lhey 

Lho\e that  r tem quicUy

and confidenlly Moreover' lhe control sublects we'e

more coniideni about rheir conect answers lhln abour

therr inco.reci ones, bul this relationship b€tween confi-

uence rJ 'ccLrJc! 
drsrpFared $hen mrsnrormarion q$

given. Becau* the panern of.esulb was so simih' rn Ex_

;nments I Jnd l. we inltr thal the l 5-\'c d€lav berwccn

ihe end ol tht tentencc frlme and the dppearrn'e or tne

re\ponse Jltemllrles in Experimenl I wls not d\ed lo'

con rct  rcsoluuon
Anolher pnrullel berwctn the rwo cxptrlmcn!\ 

'rn 
be

\ecn rn rhc .e\ult\ on the moiiilled tcst When thc sub

t Ls ser. not rJcmitled lo choose Lrre suggest'{l 
'em 

m€y

i,-r, ,, l,-* u." k) mrke their chotce. rega'dlcss of

shelher lhc!  {erc ul l rmalel l -  co. 'ect  or  rncr)rr i1r

CREATINC MEMORIES 6I3

GENERAL DISCUSSrcN

Slandard Test
Consider de subjects qho srw r hrmnrer' read abou(

a screwdriver. and then were lcsted wrth th€ oplron!

( 'hammer" vs. "screwdrivc. ) ln both tsxperimtnrs I

rnd l. the fs(est rcsFrnses (Xcurrcd when the sublec$

incorrectly s€lected the misinformalion oplion ( screw

driver"). The confidence rann8s on the standard len

showed a srmila. panern in lrorh Exp€.iments I and I

On control items. tlere was a strong conJidence/accuracy
.€latronship. The subjects were more conildent r' rhe'r

correct responses than in their incorr€ct ones Howcver,

when rhe mrsinforrnrtion was pres€nted. th's r€laoonshrp

disDDe.red- Now, tn€ subjerts werc.just a5 confidenr rbout

rtreii wronc unswers as thev were.rboul therr nSht ones

lm*'nrnr l i .  r r  rs wonh emph3s' / rng thdt the m^lcd 'uh_
tccr\  *ere hrshl)  cunf ident *hcn lured in lo ern)ncou' l \

ielecting rhe misinlbrmariofl item. That rs when lhcv

claimed they Md seen fie scrcwdnv€r. lney wcre wrong

but hirhlv conlidenr. The obscrvalx)n that misintbrrn'j_

rion mimones are expresserj with $e same spetn.rnd con'

fid€ncc rs lrc genuin€ memones should Srve pause lo

thosc who mighl have wish€d to usc one oithese charac_

reristics as an indicator that a memory is g€nurne

How would various lheories of the misinformation cf_

fecl expla'n th€ fast and confidenr s€lecnon ot the m^-

inlormation option { screwdnler )'l Lxl us rerlcmte

several ofth€ rnajor theoretical posilions for whv peopl€

choos€ the misinfomudon option to b€gin with Some $e-

onsls hrve $gued $at subF.cs choo€ i(rcsdnver" he

caus€ derr memury for hatnmer har b€€n Jtere! rtlhus'

1989i Loftus & Hoffmnn. 1989i t ftus. Ko'f &

Schooler. 1989). Howcver, Mccloskcv lrnd Zaragoza
(1985) r.cumt ly ponrql uut th.rt rubJccts could bt ch't's_

Inr "\crewdrr!cr" for other rea.on\ They could churre

";r€wd.iv€r" !fr€r failing to cncod€ both original and

Dostevent infbrmatior. bul th€y simply guess on the tesl

Ttey could clroose 'scrcwdnver' on the basis ot rcspnsc

b':rs or on (he blrs of dcmanJ chararlenslr(s
To und€.stand the proposed response bras pro'ess or

what Belli(1989) r€fcn to as misinlomtion d'&ptance

assume that misled and control subj€cts can acc€ss the

ongrnal mcmory equally wcll On tlo\e r'!cas'on( whcn

conlrol sub6rts cannor rcmemb€r the onginal rem. the)

will suess tbc correcl dremalive half of |he nne

Howcve., when misled subjecrs carurol rememh" me

orrgin tt€m. thcir guesses wrll h€ biased in rhe direc_

rion ot selecting the misiniormalion item on the rest

To understand $e proposed demlnd chrractens(rc pro-

cess. or whlt Eelli (in preso calls rhe delibe'alion

ftvrorh.rir. assum€ |hat mrled sublects remember both

rhc orrgrnal anri the misinfbrm.tion Iten However' they

re'Don,-lq,(h dre nn{nrurmalr"n item b€(ruse th(} ru'l

the. \p<nmenrer ' .  rnfor-nur i , 'n more (hJn th ' r r  "*n
memories They perform less well thao do conl'ol sub'

jects ior whom such demand chlractcrrstrcs rre no(
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One iblrn of the deliberalion hypoihesi! 8l)es a5 iollows:
At th€ lime of th€ tesr, when subiecc are asked. fir ex-
ample. about the crirical item in the tool boJ(. they remcrn_
ber both harnmer and scr€wdriver' Thcv mullover these
choices for I while. finally s€nling on on€ of lhem
ln sorne instances, they scde oo the misinformatton op-
rion, thus conlributing lo th€ misinformalion effect lt is
re,rsooable ro presume that this group oi subjects whe'
averased wrrh others would incr€ase the overall RTs. ln
tne exireme case. if most of the misled subjects who chose
rhe misinformation item were ofthis rvp€ RTs would be
expected lo hc qurle lon8. They weren t we thu\ sug_
ee( $ thi( typ€ of dchberaling ind'!rdual d'd nol rp_
oear in our mrsled condrtron very ofien

ft 
's 

oo\lrble lhrl ue drd hale a srsnrficanl grnup of
slo$ delib€rilors *h(' conlributed |n lhe msinformaljon
effect and that this group was offset by misinformatron
acc€Dtors who were fasl io respond. on the basis of our
dat? alonc. qe lrnnot rule out thrs p,'ssrbiltry lt requrre\
rhe assumption that misinformation cc.ptors (lhose wrth
a memorv onlv for the misinformation) v/ould tJ€ rela-
tively fasiin rheir RTs,.$ assumption \rhich is plausibl€
but remains an open qu€stion

ln <uggen'ng thJt dehberction rt rrme of tcst do€s nol
oliv a maror role in the mrstnformatron cffecr that we ob-
serve,j treie. *e find ruppon 

'n 
nnoth€r hne of reserrch

on the misinformation effecr (Bclli. 1989) B€lli us€d a
''ye5 no tcst procedure re.g Dd you see 3 ham-
merl rand found rlar mrsled rub'ects *€re lcss hkely
rhan conrrols 1o claim lo have s€en the o.iginsl ilcm, but
morc likely fian controls to correctly reject some nove'
n€m (like a wtench). Belli argued that since the yes/no

te<t doer n,'r exphcr(ly promote rie postevenl ltem lhe
delrb€rauon hypodesis i( nor an apP€Jing erplanarion for
his effects. Ils inadequlcy as an expldnation for the yes/no
finJmqs re,juces raldough docs tot compleEly clirninate)
is aoia.l rn accounring for the rrusinfonnatrcn €ffect when
an efiecl item/Dosevcnt rtem forced'choicc tcst has been
used. B€lli go€s on to argu€ rhat. since misinformation
reduces rhe number of respons€s based on event infoF
malion.lhis is likely to be, in large part' thc resultofmis_
informadon hterfering with ih€ subjcd s ability to remem-
bcr the oriqinal evcnt.

Retumini to our findings, wc suggest that the fast and
confident manner in which subiec6 embracc ihe misinfor-
mf,tron optron rr cons,stent with a form of the response
bras or mrsintormation acceptance ,nterpretation Mi+
infonnalion could shift thos€ who would otherwis€ be sim-
olv sue\\rnq, Ieadng fiem to systemanca-lly choose the
misleadrne rtem tas Mcclo\kev & Zaragoza. 1985. have
consrsrently argued). Put atother way. some subjeaB have
no memory of$e c.itical item (e 9.. tod) lo begin wilh
Mi"rniDrmal'on insens a new lacl Inro their memoric\.
and. since they have no reason to distrusi the misinfor-
mation. rney bccome quite confident fiey are choosing
correcdy. tn thc process, subjccrs d€velop confidence rhat
they actu lly expcnenced this crnical facl Such a proccss
if n o.curs, would b€ (horoughly intcrestrng and wonby

ofsludy, despite the faci thar no original mcmory lor the
crilicJl item had ever been encoded.

Finally. rl is conceivable lhat the original mcmory was
Jkered rn rhc pro(er\ ol ab.urbrng the mivniormlti 'n
A hammer was origrnally encoded, bul it was imp,Ircd
in some way when screwdriver was processed. Our.esulls
can neithe. confirrn nor refuie this possibility. When
"screwd.iver" is selecled on the lest, 

't 
is selecled so

quickly md confidently that, we would suggest, iftherc
lies beneath it a genuine original pristine memory of a
hammer. the trace for the hammer must be relalively im
poverished. Put ano$er way, if there exists a buried ongF
nal memory, waiting to be kissed awal€ like Sl€eping
Beaury. it s€ems to have little effect on the b€havior of
subje.li: despn€ it. they emit the fast and confidcnt
responses that are associaled with cases of real memory
in non-misled subje.ts. lt is this b€havio. ftat leads us
ro suggesr that the erroneous misinfbrmation-induced
memories arc aboul as r€al to subjects as they could pos-
sibly b€. In our experiments. tle subJects misinforrna-
don mernones were c€rtainly as rel-in the sens€ of spe€d
and confidence-as th€ir genuan€ memor€s were

we raised the issu€ of real z?tnary sinc€ it has b€en
raised by o$ers. For example, Zuragoza and Koshmid€r
(1989) asked whether subjc.ts really do b€lieve in the ms-
informalron items thal $ev select on a tesl, or wh€ocr
rhey repon $e misinformation item b€cause they bcli.ve
it is an accuratc deprction ofwhat happened, nol b€cause
they really rcmcmb.r sceing it. To dnve this Poinl home,
Zar^zozz and Koshnider asked readers to consider a
hypoihetical siNation in which a wiErcss does not remem_
b€r a slop lign that was pan of a witnessed event but does
rem€mb€r rsding a repon that refers to a yield sign. The
witn.ss might testiry in coun about seeing a yield sign
simply be.ause hc/she b€lieves the yield sign was thc.e
and wanls to appear crcdrbl€. That testimony mighl b€
givcn with confidcncc, whether or not thc wltness actu-
ally rememb€rs sccing thc si8n. Similar proc€sses could
be oc€urring in th€ misinformation studies.

Thus. som€ invesdgators will probably lrgue lhat fasl.
conlident .€sponscs do not indicate a g€nuinc t'elief that
the misinformalion detail occuncd. We, on th€ other
hand, would arSuc that fast, confident rcspons€s are al
l€ast an indication of a belief in the misinformalion How
else do we how when people truly believe that they ex-
p€rienced what th€y are reporiinS? Undoubtedly, anv
characterislic that one might require for a r€3l memory
could b€ disput€d by some theorist. Th€ category of "in-
dicators oftru€ EELIEF" is probably about as tuzzy as

Modified T€st
One clear result from both expe.imenls concems p'r-

formance on lhe modified lest. in which the mtstnlorma_
tion ircmcould not be chosen Conside r fte subjects who
saw a hamm€r. read about a screwdriver. bul lhen were
tesred on hammer" versus wren€h Thcsc subjecls
wcre corred in their slection of "hammer" jusr as often



rs were rhe conrnt suhiccts. tloweve., nrisled subiccrs
responded mo.. slowlj. .eglrdlcss oi whcthcr thcy wcrc
uhimltely conecl in selecting hamnrer" or 

'ncorecl 'n
selelling wrench. This p.rtle.n Ncurred in horh Ex_
perinrents I 3nd 2. k is of rnleresl to consrde. whrch

lheorics rehting to tic misintbnMtron cifeci would prcdict

rhis paftrm ofresults. One th€ory that would xdr predrcl

rhjs rcsull is lhe raiher implausible one thnt rssum€s the
misinionnation hrs no eifecl on sublects whllso€ler In
rhe extreme case, if subiects had their eyes clos€d whilc
rhe mrsrnibmllion was prescnted, their performancc
would be exacrly like lhat of control subjects. But we

know. of course. that subjects do nol have iherr €yes
closed. on $e basis of their b€havror on the slandlrd lest.
Sr. rr mu't be cuncede,l Lhrt mirrnlorulron has \rme in

fluen€e on subJecls and that the incr€ased RTs on the
modined lest are a r€ilectron ofthlt influence Bul what

mechanrsm produc€s those incrersed RTs'l
A numbcr of plausible theories would predid longer

RTs in the face of misinformatiof, on I test lhal docs not
permir the selection ofihe njsiatbrrnation Longeromes
would be erpected if misinformation lcaves subjccts with

linle or no ongin rnemory for hmmer but a fairly srong
m€mory for screwdriv€r. A subject who rem€mbered u

scrcwdriver would erGmrne the lwo response optrons.
''hammer" and wrench. ' tnd sPcnd some ttme tn pcr_
plexed b€wilderment b€lbr€ fe.l'lizing that fi€ memory

musl t€ wron8. Ulttmately, 'hamm€r" or "wrench"

would b€ chosen, but $e process would be erp€cted lo

Oth€r rhcorists mighr explain $e RTs on the m(xlified

rcst in the face of misinformation by assuming thal sub-
jects have two m€mories, one for hammer and o.e for

screwdriver. If thc {rewdflver m€mory rnl€rreres wrth

the hammer memory. it might take subjecc longer lo ac'

cess rhe hrrnJn€r m€mory. wilhout changing thal m€mory
at all . This thr nking is remniscent of research on $€ /an
effe€t (And€rson, 1983, lS85i l-ewis & Anderson l9T6)

In fie ttwis and Anderson r:xperiment. subJecls l€amed

fantasy iacts rbout public figures (e 8. Nlpoleon
Bonaprne was from Indi!). A{ier learning these fanlasv

facrs, subjects wer€ tested on thetr memory for tru€ facts

about the public iigures (€.g.. Napoleon 8on.]pane was

!n emperor). An imponmt resull was lhal the more fan'

tasy lacts subjects lermed about an individual. like

Napol€on, the longer rney took to recognize a fad fiat

thcv already knew about him. This is rn instance in which

new lnfomat;on can increase RTs to old infbrmalron.
withoul necessarrly ch.tngrng the mcmory fbr ftat old in-

The forcgorng m.dysrs. thcn. suggesls tuo possible

mechrnisms by which iniomulion could incr':!\c the

speed,) f  rcsponding on thc mdl i i led test :  I  l )  Misled sub

t.cls s h,) ha\c r rnennry lbr onli' thc postcvent ilenr tlkc

ionger frtcrusc rhcy mun gue\\ on lhe mxiiled rcst:
( l )  mr\ lcd \ubrcc!1 who hxle hnh.venr lnd posrcvent

in l l ' rnr loon nr!  l rke lonlcr  ( )  lcccss lhc cvent in ' iJr  r

r ! )n In nrt  r ) r \  Wc he| ' i !e our Li lur  sulrge( rhr l  noln
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mcchanisms ftcur To sec lhrs, consrder thlt r propor
rion of correcl respons.s lre the rcsult of gucsing irnd
rhat al lo i  rhe incor.cct  responses arc lhe resul l  ofgl 'ess
ing incorrectly Avcraging .rcross both expenme.rs ap
proxrnalelv 65% ofrcsponses werc corecr rnd l5% werc
inco.recr Put dotl)er way. abut -15% oih)$ mitlcd Md
conrrol subject5 guessed rncor.ectly. In ixrlh expenments.
the rn€orrect gucsses tu)k longe. whcn thc subjccls wcrc
misled. Thus, it app.!rs lhal mjsrntorm!lton d(xin(le.d
ail€ct the speed oi pure guessing.

D€s misiniormation also lffcct fie speed oi access 
'n8dn orrginal memory'l Consider the 65% who were cor-

rect on the modifiled test. This 65% figure conhins a sub-
\lanlr3-l numo€r '!I pe,'Plc * ho pretumably \J.l .rn ,,ngr
nal memory (30% witn oflginal memorv rnd l57d
guessing). Yer the inc.crse ln correct RT. from $e sub-
jects given misintbrmation. was just as grcar as lhe in-
cre.ise in RT &avxiatsl wrth rncorct guessing. Thrs le"rds
us ro tie inLr€nce that misintbmation not onlv lncreases
rhe rime it t.rkes to guess, but it llso increa5es lhe time
it takes to uccess an ong'ml memory

ln sum. we found. !s did Mccloskey ed Z3r!8oza
( 1985),  rhar r fone l (x)ks only t  rhc accLrrrcy ofrespond-
ing on lhe morjified test, onc rs leli with the rmpressron
th.rt mrsrflloflnalion bas no effect on p€rfo.mrnce wh!l_
t(Ever ln lbth of our crp€nmcnts. the mislcd subj€cls
chose rhe originat {"hammcr") resF)nse.rs onen ]s dril
rhe conrrol \ .  8ut  Jcspuc rhr '  dpprrenr.rmrl3nFJ in pr!_
formance, whcn one l(x)ks at spced of respondrng, 3
differ€nce cmcrgcs. The mrslcd subjects kx)k longer'
Alfiough therc arc,! vanety ofcxplanltions for this.€sult.
ir is oi impoturce th.lt suhjccls can l]ppe:lr to b€ h€hav-
ing s im ilarly .ccording to r)nc vanlble (accuracy) bu( nol
according to another {RTs). Funher rescrrch is needed
to detcrmine the precis€ mcchanrsm by which misinfor'
mation is slowing subjects down on.r test in whrch the
suggested item is not an oplion. One funhe. challenE€ is
that $e precis€ mechanrsm specified must lccounl for the
linding that, wnh different mat€.ials. other researchers
(e.g. ,  Ceci  et  a l . .  l987bi  Chandler.  1989) have show'
an impairm€nr in p€rformance on a modified tesl, com-
plicatirS any interpr€tation of per{orunce on such rests
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