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Memory

The neurocognitive capacity to encode, store,
and retrieve information

(Tulving, Oxford Handbook of Memory, 2000)
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Encoding and Memory

* Encoding: How we percelve/interpret our
experiences; has alarge influence on retention.

*LTM benefits from semantic encoding: when we
meaningfully associate new information to what we
already know.




Encoding and Memory

Example: Encoding tasks used with a series of
wor ds:

Semantic: think about meaning (e.g., abstract/concrete)
Phonemic: think about sound (e.g., rhyme)

Structural: think about appearance (e.g., upper/lower
case




Proportion of Words Recognized
(Craik & Tulving, 1975)
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Retrieval of LTM

*Memory is highly cue dependent:
Availability/accessibilty
Encoding/retrieval match




Retrieval of LTM

*Memory is highly cue dependent:
Availability/accessibilty
Encoding/retrieval match

*Conseguences of retrieval.
Strengthen subsequent memory
| mpair/inhibit subsequent memory
Change subsequent memory (may berelated
to process of “reconsolidation™)







Core Network Involved in Remembering Past Events and
| magining Future Events (schacter, Addis, & Buckner, 2007)

Precuneus/ Medial prefrontal Lateral parietal
retrosplenia cortey
COrMex

Medial temporal Lateral temporal
lobe cortex

Mature Reviews | Meuroscience




The Seven Sins of Memory

¥ Transience.decreasing accessibility over time

¥ Absent-mindednesgapses of attention; forgetting to do things

¥ Blocking:temporary inaccessibility of stored infor mation

¥ Misattributionattributing memoriesto incorrect source; false recogt
¥ Suggestibilityimplanted memories

¥ Bias: retrospective distortions produced by current knowledge and

¥ Persistence:unwanted recollectionsthat people cannot for get

Schacter (1999, 2001)




The Ebbinghaus forgetting curve ¢rom cray, 1009)
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False Recognition of Semantic Associates
(Deese, 1959; Roediger & McDermott, 1995)

e Participantsstudy semantic associatesthat all converge on a
non-presented theme word:
candy, sour, sugar, bitter, good, taste, tooth, nice, honey, soda,
chocolate, heart, cake, eat, pie

Tested with words from the study listt@ste), unrelated words
that were not presentedfoint), and associativerelated theme

word or critical luresveet).

Extremely high levels of false alarmsto theme word,
accompanied by high confidence




True and False Recoqgnition
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N.J. Supreme Court imposing sweeping changesin
Crime witness testimony

Published: Monday, July 23, 2012

After Labor Day, judgeswill be
required to givejurors plenty of
precautions before they consider
the testimony they heard during
trials.

For example, jurorswill betold:
" Human memory is not

foolproof. Research hasrevealed
that human memory isnot likea

Suart Rab i ustice of the New J - video recording that a witness
uar ner, chief justice of the New Jer sey Supreme

Court, says new instructions to jurorswill discourage need Only replay to remember
actions that could help put the wrong per son behind what happened. M emaory Isfar
bars. more complex ... Eyewitness

Identification must be
scrutinized carefully.”
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Nature Neuroscience, February 2013

& recent decision in the United States by the New Jersey Supreme Court has led to improved jury instructions that

Memory and law: what can cognitive
neuroscience contribute?

Damel L Schacter & Elizabeth F Loftus

incorporate psychaloglcal research showing that memaory does not operate like a video recording. Here we consider

how cagnitive neuroscience could contribute 1o addressing memory in the courtreom. We discuss conditions in which
neuroimaging can distinguish true and false memaories in the laboratory and note reasons 10 be skeptical about its use in
courtroom cases. We also discuss neurosclence research concerning false and imagined memories, misinformation effects
and reconsalidation phenomena that may enhance understanding of why memoey does not operate ke a video recording.
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cofmicled of reckless numsdanphler and sgera
vitled amsaull, amng other chearges. An open
anel shot case” Turns oot s so. There were
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True Recognition > False Recognition
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Abe N et al. ( Cerebral Cortex 2008); replication of
Schacter et al. (Neuron, 1996)




VESON PEYCHOLOGICAL BCTEM

How to Tell If a Particular
Memory Is True or False

Danie] M. Bernstein® and Elizabeth E Loftas?
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FOCUSING ON GROUPS OF MEMORIES
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