Eyewitness Memory

Eyewitness memory is the memory a person forms of a witnessed event — most often a crime —
and later reports to investigators, attorneys, or a court. Lay intuition treats such memory as a
recording: the witness saw what happened, and testimony simply plays it back. The science of
memory describes something different. As set out in the Introduction to Memory, recall is not the
retrieval of a stored copy but a reconstruction assembled from the fragments that were encoded,
the information added afterward, and the conditions under which the memory is retrieved.
Eyewitness memory is therefore best understood not as a fixed quantity that is either intact or
corrupted, but as evidence whose reliability depends on identifiable conditions — some within the
control of the legal system and some fixed forever by the event itself.

A useful way to organize those conditions, introduced by Wells (1978), distinguishes two classes
of variables. Estimator variables are features of the witnessing situation that affect accuracy but
cannot be controlled by investigators — lighting, distance, the duration of the exposure, the
witness’s stress level, and the like — and whose influence can only be estimated after the fact.
System variables are features of how the evidence is later collected — how a lineup is built and
administered, how an interview is conducted — that the justice system does control. The reliability
of any identification or account is a product of both, and the distinction matters because only
system variables can be improved going forward.

Encoding the Event

What a witness can later report is bounded by what was encoded in the first place, and encoding
at the scene of a crime is often poor. Attention has a limited capacity, and the conditions of a
startling or dangerous event rarely favor careful observation. Brief exposure, poor lighting, and
distance each reduce how much detail is captured, and stress tends to narrow attention rather than
sharpen it. A well-documented instance is the weapon-focus effect, in which the presence of a
weapon draws the witness’s gaze and degrades memory for the perpetrator’s face. Another is the
cross-race effect, the reduced accuracy of identifications across racial lines. In a meta-analysis
spanning thirty years of research — 39 studies and roughly 5,000 participants — Meissner and
Brigham (2001) found a robust own-race advantage: faces of one’s own race are recognized more
accurately, while other-race faces produce more false identifications. None of these reflects an
unusual or inattentive witness; they are ordinary properties of perception operating under
unfavorable conditions. Because they are fixed at the moment of the event, no later procedure can
repair them.

Retention and the Passage of Time

Between the event and any report, memory does not sit unchanged. As described in the overview,
retained information is updated rather than warehoused: sensory and peripheral detail decays
quickly while the gist is retained, and each act of recall can incorporate new information. Post-
event information — another witness’s account, a news report, or the wording of a question — can
be absorbed into the memory and later misattributed to the original event. Loftus and Palmer
(1974) demonstrated the effect with a single word, finding that witnesses asked how fast cars were
going when they “smashed” rather than “hit” one another later remembered broken glass that was
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never there. For eyewitness evidence this carries two practical consequences: the first account
taken, before any contamination, is generally the most probative, and consistency across later
accounts is not, by itself, a reliable index of accuracy.

Retrieving the Account: Interviewing

How a witness is questioned strongly shapes both what is recovered and how accurate it is — a
system variable squarely within the system’s control. Open-ended, non-leading questioning
preserves accuracy, whereas suggestive or repeated questioning introduces error. The Cognitive
Interview, a structured protocol built on memory science, is the best-validated method for
improving witness recall. Satin and Fisher (2019) found that, compared with a standard police
interview, the Cognitive Interview elicited almost three times as many descriptors of a perpetrator
at comparable accuracy, and that these richer descriptions increased the rate at which investigators
located the actual perpetrator by nearly 30%. Interview method also interacts with the level of
detail sought. Brewer, Vagadia, Hope, and Gabbert (2018) distinguished fine-grain detail (a
“purple” getaway car) from coarse-grain detail (a “dark-colored” one) and found that witnesses
often volunteer inaccurate fine-grain details while withholding accessible and accurate coarse-
grain ones; prompting witnesses specifically for coarse-grain answers recovered a substantial
amount of accurate information without an obvious cost to accuracy. The form of the question, in
short, partly determines the reliability of the answer.

Retrieving the Identification: Lineups

An identification procedure is a recognition memory test, and like any test its result depends on
how it is constructed and given. Drawing together decades of research, the National Research
Council (2014) report Identifying the Culprit recommended a set of safeguards now widely
endorsed: building lineups with fillers who fit the witness’s description so the suspect does not
stand out, administering them double-blind so the administrator cannot cue the witness, instructing
the witness that the culprit may not be present, and recording the witness’s confidence in their own
words immediately, before any feedback. The cost of weak conditions is not merely fewer correct
identifications but more wrong ones. Smith, Wilford, Wells, and Quigley-McBride (2019) showed
that degrading either the original viewing or the lineup itself produced not only a drop in correct
identifications but a sharp rise in the identification of innocent fillers, because a weak “match-to-
memory” experience leads witnesses to lower the threshold they use to make an affirmative choice.
Troublingly, this implies that witnesses facing a lineup that does not contain the culprit may be
precisely the ones applying the most lenient standard.

Confidence and Accuracy

A confident witness is persuasive, and jurors reasonably treat confidence as a sign of accuracy.
The relationship between the two is real but conditional. Synthesizing the research, Wixted and
Wells (2017) concluded that under “pristine” conditions — a fair lineup, a single suspect among
known-innocent fillers, double-blind administration, and a confidence statement taken
immediately and before any feedback — confidence and accuracy are strongly related: a high-
confidence initial identification is usually accurate, and a low-confidence one is error-prone. That
relationship, however, describes the moment of the first, uncontaminated test. Confidence is
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malleable thereafter. Wells and Bradfield (1998) found that simple confirming feedback — telling
a witness “Good, you identified the suspect” — inflated not only the witness’s recalled confidence
but also their reports of how good a view they had and how much attention they paid. This is why
an identification’s evidentiary value turns on a confidence statement recorded at the first
identification, in the witness’s own words: by the time of trial, expressed confidence may reflect
everything that has happened since the identification rather than the strength of the original
memory.

Related topic papers: Estimator vs. System Variables - Weapon-Focus Effect - Cross-

Race Effect - Lineup Best Practices - Confidence and Accuracy

Special Issues in Legal Practice

The principles described above apply with equal force to every party in a legal proceeding.
Memory operates the same way regardless of who is asking the questions, and the science
summarized here favors no side. What differs between the parties is not the science but the vantage
point — the particular places where memory issues tend to surface, and the particular errors each
party is best positioned to guard against. The two summaries below identify those recurring issues.
They are offered for orientation, not as litigation strategy; in every case the controlling question is
what the evidence in that case will, and will not, support, and the expert’s role is to inform the trier
of fact rather than to advocate for either side.

Special Issues for Prosecutors

For the State, the reliability of eyewitness evidence usually rises or falls on system variables —
the very conditions the investigation controls. Where an identification or account was collected
with sound procedures — a lineup built with proper fillers and administered double-blind, a non-
suggestive Cognitive Interview, and a confidence statement recorded in the witness’s own words
before any feedback — those features are affirmative indicators of reliability that the prosecution
is well positioned to establish and document. The errors the State is best positioned to guard against
are largely procedural: suggestive lineup construction, inadvertent cueing by a non-blind
administrator, leading or repeated interviews, and the failure to capture an immediate confidence
statement, each of which can weaken otherwise genuine evidence. A related issue is interpretive.
Truthful witnesses remember gist more reliably than fine detail and give somewhat varying
accounts over time; such normal inconsistency should not be mistaken — by the State or by the
jury — for fabrication. By the same token, a witness’s confidence at trial is most meaningful when
it can be tied back to the confidence recorded at the first, uncontaminated identification, rather
than offered as if courtroom certainty alone established accuracy.

Related topic papers: Eyewitness Identification Procedures - Forensic Interviewing

Protocols - Why Accounts Change Over Time

Special Issues for Defense

For the defense, the recurring task is to show how the specific conditions of a case map onto the
factors known to degrade reliability — recognizing that a sincere, confident witness can be
sincerely and confidently wrong. Some of those conditions are estimator variables fixed by the
event and beyond any later cure: brief or distant viewing, poor lighting, the weapon-focus effect,
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high stress, and the cross-race effect each bear on whether the original encoding could support a
dependable identification at all. Others are system-variable failures in how the evidence was
gathered: suggestive procedures, non-blind administration, leading interviews, or confirming
feedback that may have inflated a witness’s confidence after the fact. Two findings are particularly
relevant here. The criterion-shift result — that degraded viewing or lineup conditions raise the rate
at which innocent people are identified — and the demonstrated malleability of confidence
together explain how an honest witness’s certainty can outrun the accuracy of the underlying
memory. Because mistaken identification remains the most frequent contributor to wrongful
convictions later overturned by DNA evidence, careful attention to these conditions is the
defense’s central memory concern.

Related topic papers: Eyewitness Misidentification - Estimator vs. System Variables -

Post-Identification Feedback
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