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Memory for Violence and Weapon Focus
Many crimes that produce eyewitnesses are violent, frightening, or involve a weapon, and a natural 
question is what those conditions do to memory. This paper addresses two related phenomena. The 
first is the effect of witnessing violence: emotionally arousing events tend to sharpen memory for 
the central, arousing details while blurring memory for peripheral ones. The second is the weapon 
focus effect: when a witness sees a weapon, memory for the offender's face and clothing tends to  
suffer, apparently because the weapon draws the eyes and attention. Both effects are real, both are 
bounded, and both bear directly on how much weight an identification or description from a violent 
or armed encounter should carry. This overview is offered to help the trier of fact understand the 
science. It is a companion to the topic papers on emotion and memory and on stress, and assumes 
no background in psychology.

Witnessing Violence: Central Versus Peripheral Memory
The  leading  account  of  how arousal  shapes  memory  begins  with  Easterbrook's  (1959)  cue-
utilization hypothesis.  On this view, a frightening event raises a witness's  psychological and 
physiological  arousal,  which  automatically  narrows  the  range  of  cues  the  witness  takes  in. 
Attention concentrates on the central details — those most connected to the source of the arousal 
— at  the expense of peripheral  ones.  A second process reinforces the pattern after the fact:  
witnesses tend to dwell on and rehearse the emotional core of an event, because, as one influential 
review put it, emotional material is by its nature "worth thinking about" (Heuer & Reisberg, 1992). 
Through this combination of narrowed attention and later elaboration, witnessing an emotionally 
charged event tends to produce better memory for central details and worse memory for peripheral 
ones than witnessing a neutral event (Pickel, 2007).

Tunnel Memory and the Limits of Attention Alone
A striking illustration is the phenomenon of "tunnel memory." Safer, Christianson, Autry, and 
Österlund (1998) showed witnesses a slide that was either traumatic (a woman with her throat 
slashed) or neutral. Witnesses to the traumatic scene remembered the emotional detail as more 
tightly, spatially focused than it actually was — their memory had tunneled in on the core. Control 
witnesses, by contrast, showed the opposite "boundary extension," misremembering the scene as 
including details just outside the frame. The authors concluded that both narrowed attention and 
later elaboration drove the effect.

Importantly,  narrowed  attention  alone  cannot  fully  explain  the  central/peripheral  pattern. 
Christianson, Loftus, Hoffman, and Loftus (1991) found the usual advantage for central over 
peripheral details even when witnesses' allocation of attention was held constant by controlling 
their eye fixations. That result implies that something beyond where the eyes point — deeper or  
more durable processing of emotionally significant information — also contributes, and it points 
toward the biological mechanisms discussed next.

The Biology: Arousal Hormones and the Amygdala
The memory advantage for emotional details appears to rest in part on the action of stress-related 
(adrenergic)  hormones  on  the  amygdala,  a  structure  in  the  brain's  limbic  system central  to 
emotional processing (McGaugh, 2004). Two experiments are particularly telling. Cahill, Prins, 
Weber, and McGaugh (1994) gave participants propranolol, a drug that blocks adrenergic activity, 
and found that it selectively impaired memory for the emotional details of a story while leaving 
memory for neutral details intact — implicating those hormones in the usual emotional-memory 
advantage. Cahill, Babinsky, Markowitsch, and McGaugh (1995) reported that a patient with 
damage to both amygdalae failed to show the normal central/peripheral pattern when remembering 
a slide sequence depicting a traumatic injury. Together these findings tie the behavioral pattern to 
a specific neurobiological pathway.
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Do Laboratory Findings Apply to Real Crimes?
A fair objection is that laboratory participants do not feel the terror of real witnesses, so lab results 
may not generalize (e.g., Yuille & Cutshall, 1986; Cutshall & Yuille, 1989). Several considerations 
answer it. The success of the amygdala and hormone research in capturing emotion's role suggests 
that the processes studied in the lab are not qualitatively different from those in extreme situations 
(Schooler & Eich, 2000), and, as Christianson (1992) noted, horror filmmakers have long known 
that people can be genuinely frightened by stimuli they know are simulated. Just as telling, real  
witnesses are not always terrified: in Christianson and Hübinette's (1993) study of customers and 
employees present at bank robberies, fear ratings clustered around or below the midpoint of the 
scale, and among Yuille and Cutshall's (1986) less directly involved witnesses to a shooting, stress 
ratings ranged widely, with one reporting none at all.  On balance, it  is reasonable to extend 
laboratory findings to real-world encounters, while recognizing that witnesses differ in how much 
fear they actually experience.

The Weapon Focus Effect: Definition and Findings
Sometimes a perpetrator threatens violence by displaying a weapon and the incident ends without 
injury. The weapon focus effect describes what such a display does to memory: witnesses who see 
a criminal holding a visible weapon tend to remember less about the criminal's face and clothing 
than witnesses who see the criminal empty-handed or holding a neutral object. In an early rigorous 
study, Loftus, Loftus, and Messo (1987) showed a slide sequence in which a man extended toward 
a cashier either a gun or a personal check. Compared with witnesses who saw the check, those 
who saw the gun identified the man less successfully and described him less well; a device tracking 
eye movements showed that witnesses looked at the gun more often and longer than at the check. 
Memory for details that appeared before the weapon was unaffected — consistent with the weapon 
drawing visual attention away from the offender at the moment it was present.

An even earlier demonstration came from Johnson and Scott (1976), who staged for unsuspecting 
participants either a benign scene, a man emerging from a room with grease on his hands, or a 
violent  one,  a  man  emerging  holding  a  blood-stained  knife  after  an  overheard  altercation. 
Witnesses to the weapon scene were less able to pick the man out of a later photo lineup than 
witnesses to the benign scene (about 33% versus 49% correct). Because staging a genuine threat 
raises obvious ethical problems, most subsequent research has relied on videos and slide sequences 
instead.

The effect is robust across methods and weapons. It has been obtained with slides, videos, and live 
events, and with guns, knives, a meat cleaver, a liquor bottle, and a syringe, and it appears in 
community  samples  as  well  as  among  college  students  (Pickel,  2007).  One  methodological 
caution: some studies manipulate not whether a weapon is present but how visible it is — for  
example, a weapon held in a pocket or under a coat. A witness who believes a hidden weapon 
could be drawn at any moment may still glance repeatedly toward it, so a "concealed weapon" 
condition is not equivalent to a truly weapon-absent one.

How Large Is the Effect?
The size of the weapon focus effect depends on what is measured. In her meta-analysis, Steblay 
(1992) found a moderate effect on the accuracy of descriptions (an effect size of about .55) but 
only a small effect on identification accuracy (about .13), likely because descriptive measures are 
more sensitive to memory differences. Consistent with the smaller identification effect, not all 
studies have found better lineup identifications for control than for weapon-present witnesses, 
though many have.  A more recent  and larger meta-analysis  reached compatible conclusions, 
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finding a reliable overall effect of weapon presence that was moderated by how long the witness 
was exposed, how long the retention interval was, and the degree of threat involved (Fawcett, 
Russell, Peace, & Christie, 2013). The practical lesson is that the weapon focus effect is genuine 
but modest, and is generally clearer for descriptions than for identifications.
More recent work reinforces this measured picture and refines it. A research summary concluded 
that the weapon focus effect is robust enough to inform legal practice, while stressing that its 
magnitude depends on the circumstances of the encounter and especially on how unexpected the 
object was to the particular witness (Fawcett, Peace, & Greve, 2016). A large experimental study 
added several  practically important  qualifications:  memory was impaired more by a genuine 
weapon than by a merely unusual object; threat reduced correct identifications when the witness's 
exposure was brief but not when it was longer; and a weapon could impair identification of an 
accomplice even where it did not impair identification of the perpetrator who held it (Mansour, 
Hamilton, & Gibson, 2019). These findings caution against any single, fixed estimate of the effect 
and direct attention to exposure time, scene complexity, and the witness's expectations.

Why Does It Happen? Arousal Versus Unusualness
Two explanations compete. The first is the arousal account drawn from Easterbrook: the threat of 
a weapon frightens the witness, narrowing attention onto the weapon as the source of danger. The 
second is the unusualness account: a weapon is an unexpected object in most everyday scenes, and 
unusual  objects  draw attention  and  cognitive  processing  regardless  of  any  threat  they  pose. 
Evidence favors unusualness as a major driver. Pickel (1998) had witnesses view a target holding 
objects that varied independently in threat and in unusualness, and found that the accuracy of their 
descriptions was affected by how unusual the object was, not by how threatening — suggesting 
that weapon focus, when it  occurs,  often arises because weapons are unexpected rather than 
because they are dangerous. This matters legally because it means the effect can occur even before 
a witness feels much fear, simply because a weapon is an out-of-place object.

Can Weapon Focus Be Overcome?
A practical question is whether weapon focus is automatic and unavoidable or can be reduced. One 
tradition held that an abrupt, unexpected object captures attention involuntarily, which would put 
the effect largely outside a witness's control. The more directly relevant evidence is mixed in a 
hopeful direction. Pickel, Ross, and Truelove (2006) found that weapons do not capture attention 
wholly automatically: witnesses who were first given a brief explanation of weapon focus and 
instructed to attend to the person rather than the weapon later described the offender about as 
accurately as witnesses who saw no weapon, whereas uninstructed witnesses showed the usual 
deficit. This suggests that the effect can, at least under laboratory conditions, be mitigated by 
educating those at heightened risk, such as tellers or cashiers, although the authors cautioned that 
the approach awaits validation in real encounters. For the courtroom the point is narrower but 
useful: weapon focus is a strong tendency rather than an inevitability, and its size can depend on 
what the witness was attending to and why.

Integrating Violence and Weapon Focus
In a real armed encounter the two phenomena can operate together but through different routes. 
When a witness first notices a weapon, its unusualness may capture attention so that the witness 
looks at it longer and more often than at the offender's face and clothing — degrading later memory 
for those features even if some are still recalled. If the weapon is then used and violence erupts,  
rising  arousal  may  add  the  central/peripheral  pattern,  sharpening  memory  for  the  central, 
threatening  details  while  further  dimming  peripheral  ones.  As  Heuer  and  Reisberg  (1992) 
speculated, both a weapon's unusualness and the anxiety of violence likely shape how a violent  
scene is processed, and the two can lead to different memory consequences. The upshot for a 



Memory for Violence and Weapon Focus.          Page 4 of 6 pages

witness to an armed, violent crime is that memory for the weapon and the core action may be 
relatively good while memory for the offender's appearance and the surrounding scene is relatively 
poor.

Violence, Weapon Focus, and the Law
Courts treat weapon focus as an estimator variable — a feature of the witnessing situation, beyond 
the  justice  system's  control,  that  bears  on the  reliability  of  an identification.  The traditional  
reliability factors of Neil v. Biggers (1972) and Manson v. Brathwaite (1977) already include the 
witness's  opportunity  to  view and  degree  of  attention,  both  of  which  a  visible  weapon  can 
compromise. Two influential decisions went further and engaged the science directly. In State v. 
Henderson (2011),  the New Jersey Supreme Court  listed weapon focus among the estimator 
variables that can dilute memory, noting that when an encounter is brief, a visible weapon can 
reduce the reliability of an identification and the accuracy of a description. In State v. Guilbert 
(2012), the Connecticut Supreme Court, surveying what it called a near-consensus in the scientific 
literature, identified weapon focus among the topics on which qualified experts may properly 
testify.

Whether such expert testimony is admitted in a given case is governed by the general standards 
for expert evidence — Daubert v. Merrell Dow Pharmaceuticals (1993), as extended by Kumho 
Tire  Co.  v.  Carmichael  (1999),  or  the  Frye  general-acceptance  test  still  followed  in  some 
jurisdictions  (Frye  v.  United  States,  1923).  Acceptance  of  the  weapon  focus  effect  among 
eyewitness researchers has grown over time: in a 1989 survey 57% of experts were willing to 
testify that the effect is reliable, a figure that had risen to 87% by 2001 (Kassin, Ellsworth, & 
Smith, 1989; Kassin, Tubb, Hosch, & Memon, 2001). At the same time, the modest and measure-
dependent size of the effect counsels against overstatement, and its weight in any case turns on the 
specific circumstances — the weapon's visibility, the exposure time, the retention interval, and the 
rest.

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 issue most likely to surface is the reliability of a description or identification 
given by a witness who saw a weapon or witnessed violence. The error best guarded against is 
treating such an identification as if conditions were ideal, when the research indicates that a visible 
weapon  can  modestly  impair  memory  for  the  offender's  appearance,  especially  after  brief 
exposures. At the same time, the State is well positioned to keep the effect in proportion: weapon 
focus is generally small for identification accuracy, is clearer for descriptions, and does not erase 
memory for central details — and many witnesses report only moderate fear, particularly before 
any violence occurs. Documenting the exposure time, the weapon's visibility, the witness's vantage 
point, and the delay before identification allows the State to present the evidence with its actual  
strengths  and  limits  clear,  and  to  corroborate  identification  evidence  where  the  witnessing 
conditions were unfavorable.
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Understood this way, the science supports accurate, durable proof rather than undermining it. An 
identification obtained and documented with attention to these variables, and corroborated where 
appropriate, is far more resistant to challenge than one offered as though a weapon and the stress  
of violence had no effect at all.

Special Issues for Defense
For the defense, the recurring task is to examine whether the conditions of an armed or violent 
encounter undermined the witness's memory for the offender. The issue most likely to surface is 
an identification or description made by a witness whose attention may have been drawn to a 
weapon or narrowed by fear, particularly where exposure was brief, the weapon visible, or the 
delay long. The error best guarded against is overstating the effect: the research shows weapon 
focus  is  real  but  modest,  larger  for  descriptions  than  identifications,  and  dependent  on 
circumstances, so it should be presented as one factor bearing on reliability rather than as proof 
that an identification is wrong. Examining the exposure duration, the weapon's prominence, the 
witness's reported focus, and the surrounding conditions is central to that task.

The corresponding safeguard is to ensure the trier of fact understands what the research establishes: 
that a visible weapon can draw attention away from the offender's face and clothing, that emotional 
arousal tends to sharpen central and blur peripheral memory, and that these effects bear on the 
weight of an identification without, by themselves, determining its accuracy. Where admissible, 
expert explanation of the weapon focus and central/peripheral findings can help the factfinder 
weigh the identification realistically and in proportion to what the science actually shows.
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