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Levels of Retrieval

True MemoryTrue Memory
 correct memory for previously presented 

materialmaterial
 Recollection v Familiarity

False MemoryFalse Memory
 incorrectly endorsing a new item as ‘old’

i d ld perceived oldness



RESEARCH QUESTIONRESEARCH QUESTION
Are True and False Memories mediated by similar or 
di ti t l ? A d d thdistinct neural processes? And do these processes 
change with age?



Fuzzy Trace Theory 
(e.g., Brainerd & Reyna, 1990, 2002)

 Two types of memory traces
 item-specific traces 

-retain the item-specific features of the encoding 
event

 recollection recollection

 gist tracesgist traces 
-retain the general meaning of the event but lack 
perceptual details or specific instances of the 
encoding event 

 familiarity

helps to endorse an item as old but reliance on- helps to endorse an item as old – but reliance on 
gist can be problematic when there is a strong 
association between targets and lures



Development of False MemoriesDevelopment of False Memories

F l iFalse memories 
False memories
in the DRM paradigm

increases in gist

d i i

increases in gist 
encoding/retrievalchildren/adolescents:

-incorporate false suggestions into their memory reportsdecreases in gist 
encoding/retrieval

incorporate false suggestions into their memory reports
-more spontaneous false memories
-produce higher rates of gist-consistent memories 
associated w/ narratives & events

 for reviews see Bruck & Ceci (1997); Howe (2000); Brainerd & Reyna
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 for reviews see   Bruck & Ceci (1997); Howe (2000); Brainerd & Reyna 
(2001); Bjorklund & Muir (1988) 
 see Brainerd, et al. (2002); Brainerd et al. (2008)



Deese Roediger McDermott 
(DRM) paradigm(DRM) paradigm



bed
restSTUDY
awake
tired
dream
wake
snoozesnooze
blanket
dozedoze
slumber
snore
nap
peace
yawn
drowsy



bl k t
RETRIEVAL

“old”blanket

nap

old”

“old”nap

house

old

“new”

sleep “old” “new”

picture “new”matches the gist 
trace of the

camera “new”
trace of the 
encoded items



Development of False Memories

*

Tun et al. (1998)

Metzger et al. (2008)

Older AdultsChildren Older AdultsChildren



Fuzzy Trace Theory - predictions 

 Young Adults 
 true memories are based on item-specific 
traces  and recollection
 false memories are based on gist processing 
and familiarityand familiarity

Older Adults
 deficits in item-specific traces,  but not gist 
traces

 Children / Adolescents 
 deficits for both item-specific traces       

and more importantly
 deficits for extracting/encoding gist traces



What are the neural correlates of true and false memories and howWhat are the neural correlates of true and false memories and how 
are they affected by aging?

EXPERIMENT



fMRI Experimental Predictions 

 Young Adults 
 TRUE MEMORIES
 item-specific traces and recollection-related 
processing   >> hippocampus

 FALSE MEMORIESFALSE MEMORIES
 based on gist and familiarity –related 
processing >> cortical MTL regions, frontal-

i t l t kparietal network 

Older AdultsOlder Adults
 deficits in item-specific traces, but not gist 
traces  >> this would be reflected in neural 

ti ti i t d ith hactivations associated with each 



fMRI Experimental Design
 Encoding: 72 “mini” lists of 4 instances per 

category
R t i l Retrieval: Recognition w/ confidence
 3 trial types:  targets, related lures, unrelated lures

Encoding Retrieval
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fMRI Experimental Design

EncodingEncoding RetrievalRetrieval
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Behavioral Results
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True Memories - Recollection
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False Memories –familiarity & gist
young adults
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Conclusions
 Young Adults Young Adults
 TRUE memories

 Recollection-related hippocampal activation
 greater hippocampal activity for True than False memories greater hippocampal activity for True than False memories
 retrieval of item-specific traces support true memories

 FALSE memoriesFALSE memories
 Familiarity-related frontal-parietal activity 
 familiarity processing supporting false memories

 Older Adults 
 decreased Recollection related activity in hippocampus for True decreased Recollection-related activity in hippocampus for True 

Memories
 reduction in item-specific traces

 increased activity in left lateral temporal gyrus for False Memories y p gy
 greater semantic gist processing supporting false memories



Thank You
Cabeza Lab (past and present)

Roberto Cabeza, PhD
Hongkuen Kim, PhD

Steven Prince, PhD
Amber Baptiste Tarter

…and all of our participants
Amber Baptiste Tarter
Jared Stokes
Rakesh Arya
Jim Kragel
Rachel Kerns      

Kim, H., & Cabeza, R. (2007). Trusting our memories: Dissociating the neural 
correlates of confidence in veridical versus illusory memories. J Neurosci, 27(45), 12190-12197.correlates of confidence in veridical versus illusory memories. J Neurosci, 27(45), 12190 12197.

Dennis, N. A., Kim, H., & Cabeza, R. (2008). Age-related differences in brain 
activity during true and false memory retrieval. J Cogn Neurosci, 20(8), 1390-1402.

This work was supported by grants from the National Institute of Aging
-R01AG19731 & RO1AG023770; R. Cabeza, primary investigator
-T32 AG000029; awarded to N. Dennis


