
36545771 
CogniWiYe NeXroscience 
Professor RiWche\ 
2 Ma\ 2019 
 

DLIIeUeQceV LQ BUaLQ AcWLYLW\ DXULQJ ReWULeYaO  
OI TUXe YV. FaOVe MePRULeV 

 
 
IQWURdXcWLRQ 

One of Whe mosW profoXnd aspecWs of hXman memor\ is WhaW iW is malleable in 

naWXre. This means WhaW one¶s memories are sXbjecW Wo change oYer Wime dXe Wo a 

mXlWiWXde of facWors sXch as sXbseqXenW misinformaWion, imaginaWiYe inflaWion, conWe[W, 

and biases (SchacWer, GXerin, & JacqXes, 2011).  Researchers sXggesW WhaW Whis 

characWerisWic of hXman memor\ makes indiYidXals sXscepWible Wo e[periencing false 

memories, Zherein one remembers deWails of eYenWs or eYen enWire eYenWs WhaW did noW 

occXr (Lane\ & LofWXs, 2013).  FolloZing foXndaWional eYidence for Whe e[isWence of 

false memories, researchers argXe WhaW false memories can be e[perimenWall\ 

implanWed inWo indiYidXals.  This effecW is perhaps mosW famoXsl\ eYidenced in Whe ³LosW 

In Whe Mall´ e[perimenW, Zherein researchers sXccessfXll\ ³implanWed´ Whe memor\ of 

geWWing losW in a mall as children in seYeral indiYidXals Zho, in acWXaliW\, had neYer been 

losW in a mall (LofWXs & Pickrell, 1995).  NoW onl\ does Whis phenomenon haYe Whe 

poWenWial Wo impacW Whe emoWions of indiYidXals Zho e[perience false memories, bXW iW 

has major implicaWions for conseqXence in socieWal, cXlWXral, and poliWical realms.  In 

parWicXlar, e\eZiWness WesWimon\, Zhich serYes as Whe crX[ for man\ legal decisions, 

relies immensel\ on Whe accXrac\ of hXman memor\.  ThXs, eYidence for Whe 
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XnreliabiliW\ of hXman memor\ sXggesWs a major flaZ inherenW in Zidespread legal 

procedXre; ZiWness WesWimonies can be easil\ sZa\ed b\ leading qXesWions WhaW disWorW 

memories or implanW false memories. 

ImporWanWl\, significanW adYances haYe been made in XndersWanding poWenWial 

Xnderl\ing neXral circXiWr\ inYolYed in false memories.  Researchers sXggesW WhaW Whe 

medial Wemporal lobes (MTL), parWicXlarl\ Whe hippocampXs, parahippocampal corWe[, 

and perirhinal corWe[, are criWical for memor\ recollecWion (EichenbaXm, Yonelinas, & 

RanganaWh, 2007), and WhaW acWiYiW\ of corWico-Wemporal connecWiYiW\ correlaWes ZiWh 

memor\ reWrieYal (Pol\n, 2005).  FXrWhermore, eYidence sXggesWs WhaW neXral acWiYiW\ in 

Whe MTL differs beWZeen WrXe and false memories dXring encoding (Okado, 2005) and 

WhaW brain acWiYiW\ differs dXring Whe reWrieYal of sWXdied Zords YersXs nonsWXdied Zords 

(Fabiani, SWadler, & Wessels, 2000; Roediger & McdermoWW, 1994).  NoWabl\, Whe 

liWeraWXre proYides sXbsWanWial eYidence concerning Whe encoding of false memories, bXW 

lacks research on Whe Xnderl\ing neXral bases of WrXe and false memor\ reWrieYal.  

In Whe presenW sWXd\, Ze e[amine Whe differences in boWh leYels and areas of brain 

acWiYiW\ dXring recollecWion of WrXe and false memories in order Wo aWWempW Wo fill Whis gap 

in Whe liWeraWXre.  PreYioXs liWeraWXre inciWes Whe h\poWhesis WhaW increased acWiYiW\ in Whe 

MTL Zill be associaWed ZiWh Whe recollecWion of WrXe memories, Zhile  Whis effecW is noW 

obserYed dXring recollecWion of false memories. 

 

MeWhRdV 
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The parWicipanWs in Whis sWXd\ Zere 40 parWicipanWs (20 males; 20 females) 

beWZeen Whe ages of 18 and 36 from Whe neighboring meWropoliWan XniYersiW\, and 

primar\ e[clXsion criWeria consisWed of personal or close familial hisWor\ of ps\chiaWric 

disorders.  For Whe e[perimenW, all parWicipanWs XnderZenW a YirWXal realiW\ (VR) 

simXlaWion depicWing Whe YisXal field as one Zalks WhroXgh a ciW\.  ParWicipanWs Zere 

asked Wo compleWe a naYigaWion Wask b\ WraYeling from poinW A Wo poinW B based on a map 

of Whe ciW\ (inclXded in Whe simXlaWion; see ​FLJXUe 1 ​).  ParWicipanWs Zere asked Wo 

compleWe Whis Wask ZiWh speed Zhile mainWaining as mXch accXrac\ (feZesW nXmber of 

Zrong WXrns) as possible. TZo da\s afWer compleWing Whe naYigaWion Wask, parWicipanWs 

ansZered a series of qXesWions Zhile Xnder fMRI scanning.  Each qXesWion Zas in Whe 

formaW of a sWaWemenW Zhich Whe parWicipanW denoWed as ³TRUE´ or ³FALSE´; parWicipanWs 

Zere also asked Wo raWe Wheir leYel of confidence in each ansZer on a scale of 1 Wo 4 (1 = 

³I am noW confidenW in Whis ansZer´; 4 = ³I am fXll\ confidenW in Whis ansZer´).  Each 

qXesWion Zas inWended Wo WesW Whe parWicipanW¶s memor\ of deWails and eYenWs WhaW 

occXrred dXring Whe naYigaWion Wask.  Some qXesWions Zere inWended Wo inWrodXce 

misinformaWion Wo disrXpW or alWer Whe memories WhaW Whe parWicipanWs had of Whe iniWial 

e[perience (recall false memories), Zhile oWher qXesWions Zere inWended Wo accXraWel\ 

reflecW ZhaW occXrred dXring Whe iniWial e[perience (recall WrXe memories).  A Whird 

caWegor\ of qXesWions serYed as a conWrol condiWion, and inclXded sWaWemenWs WhaW did 

noW inYolYe Whe Xse of memor\ or haYe an\ releYance Wo deWails of Whe naYigaWion Wask. 

ParWicipanW responses Zere considered Wo consWiWXWe a ​WUXe ​ memor\ if Whe\ 1) ​cRUUecWO\ 

denoWed Whe sWaWemenW as ³TRUE´ or ³FALSE´ and 2) proYided a confidence raWing of 
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³4´.  ConYersel\, parWicipanW responses Zere considered Wo consWiWXWe a ​faOVe ​ memor\ if 

Whe\ 1)​ dLd QRW ​ correcWl\ denoWe Whe sWaWemenW as ³TRUE´ or ³FALSE´ and 2) proYided a 

confidence raWing of ³4´.  An e[ample of a WesW qXesWion folloZs: ³IdenWif\ Whe folloZing 

sWaWemenW as TRUE or FALSE: ​I ZaONed b\ a bageO VhRS.​´ If Whe simXlaWion did, in facW, 

shoZ WhaW Whe parWicipanW YieZed a bagel shop dXring Whe naYigaWion Wask, parWicipanWs 

ZoXld indicaWe a WrXe memor\ if Whe\ responded ³TRUE, 4´; parWicipanWs ZoXld indicaWe a 

false memor\ if Whe\ responded ³FALSE, 4´.  An e[ample of a conWrol qXesWion folloZs: 

³IdenWif\ Whe folloZing sWaWemenW as ³TRUE´ or ³FALSE´: ​DRgV ZaON RQ fRXU OegV​.´  An 

addiWional sample of WesW qXesWions, conWrol qXesWions, and indicaWions of WrXe and false 

memories can be foXnd in ​TabOe 1 ​. 

The goal of Whis procedXre Zas Wo simXlaWe a WrXe-Wo-life e[perience bXW ZiWh 

conWrolled and WesWable facWors.  AddiWionall\, Whis procedXre aimed Wo proYide a more 

accXraWe represenWaWion of hoZ false memories ma\ deYelop and occXr in realiW\ (e.g., 

e\eZiWness WesWimon\) compared Wo Whose Xsed in preYioXs liWeraWXre.  The componenW 

of parWicipanW confidence raWing Zas inclXded in Whis procedXre Wo serYe as a measXre of 

Whe sWrengWh of each parWicipanW¶s ³memor\´ of Whe respecWiYe deWail or eYenW.  ThXs, 

responses WhaW Zere noW accompanied b\ a confidence raWing of aW leasW a ³3´ Zere 

recorded bXW noW criWical for anal\sis of Whe memories.  This helped assXre WhaW Whe 

anal\]ed responses Zere more accXraWe measXres of ZhaW parWicipanWs acWXall\ 

reWrieYed from memor\ of Whe iniWial eYenW.  

CriWicall\, parWicipanWs XnderZenW fMRI scanning dXring Whe WesW qXesWion phase of 

Whe procedXre in order Wo obserYe areas and leYels of brain acWiYiW\ dXring reWrieYal of 

4 



WrXe and false memories.  The primar\ regions of inWeresW Zere Whe medial Wemporal 

lobes, Zhere MTL aYerage acWiYiW\ leYels dXring parWicipanW responses Wo conWrol 

qXesWions serYed as Whe baseline Wo Zhich e[perimenWal responses (brain acWiYiW\ leYels 

dXring recollecWion of WrXe and false memories) Zere compared.  

FLJXUe 1.​ Sample YirWXal realiW\ field of Yision (lefW) and sample YirWXal realiW\ map shoZing poinW A and 
poinW B. 
 

SaPSOe SWaWePeQW SLPXOaWLR
Q DeWaLO 

TUXe 
MePRU\ 

ReVSRQVe 

FaOVe 
MePRU\ 

ReVSRQVe 

BaVeOLQe 
ReVSRQV

e 

³The Zoman I spoke Wo Zas named 
Rebecca´ 

TRUE TRUE, 4 FALSE, 4 -- 

³The Zoman I spoke Wo Zas named Ta\lor´ FALSE FALSE, 4 TRUE, 4 -- 

³The person I passed Zas pXshing a 
sWroller´ 

TRUE TRUE, 4 FALSE, 4 -- 

³The person I passed Zas Zalking a dog´ FALSE FALSE, 4 TRUE, 4 -- 

³A rose is a W\pe of floZer´ -- -- -- TRUE 

³Zebras haYe spoWs´ -- -- -- FALSE 

TabOe 1. ​ E[amples of WesW sWaWemenWs and responses consWiWXWing WrXe memories, false memories, and 
baseline responses.  
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ReVXOWV 

In order Wo measXre Whe degree Wo Zhich brain areas, parWicXlarl\ Whe MTL, Zere 

acWiYe dXring recollecWion of WrXe YersXs false memories, fMRI scanning Zas condXcWed 

Wo obserYe Whe Blood O[\gen LeYel-DependenW (BOLD) response in Whe brains of 

parWicipanWs dXring Wheir responses Wo each WesW qXesWion dXring Whe second phase of Whe 

e[perimenW.  These resXlWs demonsWraWed significanWl\ greaWer acWiYiW\ bilaWerall\ in Whe 

MTL in parWicipanWs dXring reWrieYal of WrXe memories (confidenW ansZers WhaW accXraWel\ 

depicWed WrXe eYenW deWails) compared Wo Whe leYel of MTL acWiYiW\ boWh dXring conWrol 

responses and dXring Whe reWrieYal of false memories (confidenW responses WhaW did noW 

accXraWel\ depicW WrXe eYenW deWails).  InWeresWingl\, MTL acWiYiW\ dXring reWrieYal of false 

memories Zas generall\ greaWer Whan dXring conWrol responses, bXW Whis difference Zas 

noW significanW.  

In addiWion, fMRI daWa displa\ed aYerage BOLD response in corWico-Wemporal 

circXiWr\ WhaW Zas significanWl\ higher Zhen parWicipanWs recalled WrXe memories Whan boWh 

false memories and conWrol responses. 

As preYioXsl\ noWed, aYerage brain acWiYiW\ paWWerns dXring parWicipanW responses 

of confidence raWings beloZ ³3´ did noW shoZ an\ sWaWisWicall\ significanW differences ZiWh 

respecW Wo conWrol responses.  

 

DLVcXVVLRQ 

TogeWher, Whese resXlWs sXpporW Whe presenW h\poWheses WhaW Whe recollecWion of 

WrXe memories is correlaWed ZiWh increased acWiYiW\ in Whe MTL.  In addiWion, Whis sXggesWs 
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WhaW Where is increased acWiYiW\ in corWico-Wemporal circXiWr\ dXring Whis same recollecWion 

period, bXW no significanW effecW is obserYed dXring Whe recollecWion of false memories. 

This ma\ serYe as foXndaWional eYidence for idenWificaWion of false memories aW Whe Wime 

of reWrieYal.  This eYidence is sWriking; Zhile WrXe memories and false memories are 

W\picall\ considered ³behaYiorall\ and sXbjecWiYel\ indisWingXishable´ (Fabiani, SWadler, & 

Wessels, 2000), Where is noZ eYidence for a neXral basis Wo differenWiaWe beWZeen WrXe 

memories and false memories aW Whe sWage of reWrieYal.  These findings complemenW Whe 

alread\ robXsW liWeraWXre on Whe neXral Xnderpinnings of false memories b\ adding 

neXral daWa of false memor\ reWrieYal ZiWh preYioXs findings regarding false memor\ 

encoding (Okado, 2005).  AddiWionall\, Whe findings of Whe presenW sWXd\ conWribXWe a 

more realisWic model of false memories Whan preYioXs liWeraWXre b\ Xsing YirWXal realiW\ 

simXlaWion and Wherefore creaWing e[periences and memories WhaW sXbjecWs recall ZiWh 

respecW Wo Whe self, raWher Whan Xsing indiYidXal Zords as Whe bases for recollecWion 

(Fabiani, SWadler, & Wessels, 2000).  ThXs, Whis sWXd\ sXggesWs a promising fXWXre in Whe 

role of idenWif\ing false memories in oWher fields, sXch as laZ.  While Whese daWa are 

preliminar\, Whis sWXd\ ma\ serYe as a sWarWing poinW Wo improYe Whe inWegriW\ and pXrsXiW 

of Whe WrXWh in legal enYironmenWs, especiall\ ZiWh respecW Wo e\eZiWness WesWimonies. 

These improYemenWs coXld manifesW in neZ pracWices or Whe\ coXld be ZoYen inWo 

pre-e[isWing, common pracWices.  

In Whe presenW sWXd\, one sWrengWh is WhaW a conWrol condiWion Zas inclXded Wo 

serYe as a baseline for BOLD acWiYiW\ Wo Zhich e[perimenWal condiWions coXld be 

compared.  One Zeakness of Whis sWXd\ is WhaW Whe WesW qXesWions do noW focXs on 
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emoWionall\ salienW deWails and eYenWs, Zhich ma\ or ma\ noW inflXence Whe sWrengWh of 

Whe memories.  

OYerall, Whe eYidence foXnd in Whis sWXd\ sXggesWs WhaW neXral acWiYiW\ differs in 

boWh scope and sWrengWh dXring Whe reWrieYal of WrXe and false memories.  
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