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Eyewitness memory research: Probative v.

prejudicial value

Ebbe B. Ebbesen

and v
Viadimir J. Konecni,

University of California, San Diego, Department of Psychology, La Jolla, CA 92093-0109, USA.

Abstract: Psychologists often testify in court about eyewitness memory research. A critical review of those research areas most frequently
testified about suggests that such testimony has greater prejudicial than probative value and therefore should not be allowed in court. Not
only does a generally accepted theory for eyewitness identification not exist, but the evidence in many areas is inconsistent, the procedures
and nieasures used to study various relationships are not well tied to legal procedure, and there is no evidence that the experts who testify
would be any better at detecting witness inaccuracy than uninformed jurors. Finally, the nature of what is known about human memory
is so complex that an lhonest presentation of this knowledge to a jury would only serve to confuse rather than improve their

decision-making.

Intfroduction

Since the late 1960s, several US higher court decisions (e.g.,
People v. Cardenas, 31 Cal3d 897, 184 Cal.Rptr. 165
(California State Supreme Court)1982; People v. Carr, 88
Daily Journal D. A. R. 12150 (Calif. Court of Appeal, 4th
Dist.) 1988; People v. McDonald, 37 Cal.3d 351 208 Cal. Rptr.
236 (California Supreme Court) 1984; People v. Shirley, 31
Cal3d 18 181 Cal.Rptr. 243, 641 P.2d 775 (California
Supreme Court) 1982; People v. Wright, 43 Cal.3d 399
(California Supreme Court) 1987 and 1988; State v. Chapple,
135 Ariz. 281, 660 P.2d 1208 (1983); United States v.
Amador-Galvan, 1414 F.3d 1417 (9th Cir. 1993); United States
v. Amaral, 488 F.2d 1148 (9th Cir. 1973); United States v.
Binder, 769 F.2d 595 (9th Cir. 1985); United States v. Brown,
557 F.2d 541 (6th Cir. 1977); United States v. Downing, 609
F.Supp. 784 (D.C.Pa. 1985); United States v. Fosher, 590 F.2d
381 (1st Cir. 1979); United States v. Green, 548 F.2d 1261 (6th
Cir. 1977); United States v. Langford, 802 F.2d 1176 (9th Cir.
1986); United States v. Poole, 794 F.2d 462 (9th Cir. 1986);
United States v. Rincon, 921 F.3d 28 (9th Cir. 1994); United
States v. Russell, 532 F.2d 1063 (6th Cir. 1976); United States
v. Sebetich, 776 F.2d 412 (3rd Cir. 1985); United States v.
Smith, 736 F.2d 1103 (6th Cir. 1984); United States v. Tyler,
714 F.2d 664 (6th Cir. 1983); United States v. Wade, 388 U.S.
218 (United States Supreme Court 1967)) have discussed
the admissibility of expert testimony concerning factors
affecting the reliability of eyewitness identification. In
struggling with this issue, higher courts have generally felt
that the decision to admit the testimony of ‘eyewitness
memory experts’ was within the discretion of the trial
judge but that they would consider a number of factors in
reviewing trial court decisions on appeal. The underlying
logic of these factors was recently outlined in U.S. v. Rincon
(1994). A lower court had refused to allow Dr. Kathy
Pezdek to testify about the reliability of eyewitness
identifications and the defense appealed. The U.S.
Supreme Court asked the 9th Circuit Appellate Court to
review the trial court decision in light of the Supreme

Court’s latest thinking about expert testimony and
scientific evidence, a view they had expressed in Daubert v.
Merrell Dow Pharmaceuticals, 509, U.S. 113 S.Ct. 2786, 125
L.Ed.2d 469 (1993).

In Daubert, the U.S. Supreme Court noted that Fed.R.Evid.
702 supersedes the general acceptance standard established
in Frye v. United States, 1013, 283 F., D.C. Cir. (1923) - a
standard frequently cited by eyewitness memory
researchers (e.g., Kassin, Ellsworth and Smith, 1989;
Konecni and Ebbesen, 1979; McCloskey and Egeth, 1983;
Wells, 1993) when discussing whether experts should be
allowed to testify in court. Daubert stated that lower court
judges must “ensure that any and all scientific testimony
or evidence admitted is not only relevant, but reliable.” To
establish this, the trial judge is supposed to apply a two
part test: 1) Is the expert proposing to testify about
scientific knowledge? and 2) Will the expert testimony
assist the trier of fact to understand or determine a fact at
issue? They further established that evidence that passed
both of these tests could still be excluded, “if its probative
value is substantially outweighed by the danger of unfair
prejudice, confusion of the issues, or misleading the jury.”
{p. 2798) They defined scientific knowledge as an inference
or assertion derived from the scientific method and stated
that any testimony about such knowledge must be
supported by appropriate validation, i.e., good grounds,
based on what is known. To determine whether a theory
or technique constitutes scientific knowledge, the trial
court may consider such things as, 1) whether the theory
or technique can be or has been tested, 2) whether it has
been subjected to peer review and publication, 3) the
known or potential error rate, and 4) the particular degree
of acceptance within the scientific community. The court
added that these four factors were not meant to be an
exhaustive check list.
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In Rincon, the court concluded that the trial court had not
abused its discretion in excluding Dr. Pezdek’s testimony,
despite its belief that Dr. Pezdek’s testimony clearly
passed the relevancy test. The main reasons given were
that the defense had not presented sufficient evidence to
convince the court that the research on which Dr. Pezdek’s
testimony would be based was related to a scientific
subject (only one article, by Kassin, Ellsworth, and Smith,
1989, consisting of the results of a survey of eyewitness
expert opinion about the generally high reliability of many
eyewitness memory results was presented to support Dr.
Pezdek’s proposed testimony), and that they were also not
convinced that such testimony would be more helpful to
the jury than a set of cautionary instructions read by the
judge prior to jury deliberation. Finally, the Rincon court
was very careful to leave the door open about whether
such testimony might be allowed in the future were the
defense to present a better set of supporting research
studies.

Prior to Rincon, many courts also expressed concern about
whether eyewitness experts should be allowed to testify in
court (Loftus and Schneider, 1987), however, the issues
that concerned them were somewhat different from those
outlined in Rincon. For example, United States v. Amaral
(1973) was concerned about the expertise of the defense
expert. United States v. Binder (1985) worried that testimony
about witness memory might invade the province of the
jury. United States v. Fosher (1979) and United States v. Poole
(1986) wondered whether the jury might not already be
well aware of the things about which the expert might
testify. The extent to which other evidence exists to
corroborate the eyewitness’ identification was raised as an
issue in People v. McDonald (1984). The relevance of the
factors about which the expert testifies to the particular
facts of the case was of importance in United States v.
Downing (1985). Finally, United States v. Smith (1984)
questioned whether the expert testimony about the effect
of particular facts of the case on eyewitness reliability
would add to the general knowledge of the jury. Despite
these concerns, many (but by no means all) courts seemed
to have concluded that the psychological research on
which eyewitness experts base their testimony is, in fact,
sufficiently extensive and conclusive that there is some
probative value to the testimony and/or that the theory
underlying the ‘field” is generally accepted. For example,
in People v. McDonald (1984), after citing a series of texts
that described eyewitness memory research, the California
Supreme Court concluded that, “The consistency of the
results of these studies is impressive, and the courts can no
longer remain oblivious to their implications for the
administration of justice.” The United States Court of
Appeals (6th Circuit) argued as follows about the
testimony of Dr. Fulero, an expert called by the defense to
testify about eyewitness identification research: “The day
may have arrived, therefore, when Dr. Fulero’s testimony
can be said to conform to a generally accepted explanatory
theory,” (United States v. Smith, 1984). Finally, in a recent

extensive review of legal opinion Handberg (1995) argues,
“...courts should admit expert testimony on eyewitness
identification in much the same way that they allow it on
CSAAS (Child Sexual Abuse Accommodation Syndrome)
and RTA (Rape Trauma Syndrome),” and “...courts should
permit eyewitness expert testimony to correct the
misperceptions that many jurors have about the reliability
of eyewitness identifications.”

The thesis of this paper is that, Rincon notwithstanding,
the courts have been misled about the validity,
consistency, and generalizability of the research in the
area, in part because of a lack of understanding by many
members of the judiciary about the nature of science,
especially social science, and in part because researchers in
eyewitness memory have been overconfident in their own
expertise. Further we argue that a generally accepted
theory of eyewitness identification that is capable of
predicting witness accuracy in a particular real world
situation does not exist. Although the science of
psychology has developed many useful and interesting
models of memory, the fact remains that no theory of
memory has been proposed that would allow researchers
to predict how accurately people will be able to identify a
defendant whom they have seen commit a crime. Accurate
and exact prediction is prevented in part because the
phenomena are complex, in part because we may be
unable to measure the appropriate variables, and in part
because the theories are not sufficiently developed (they
do not tell us how the many potentially relevant variables
combine) to allow prediction (Lykken, 1991). Thus, like
others (Egeth, 1993; Elliott, 1993; Konecni and Ebbesen,
1979, 1986; McCloskey and Egeth, 1983; Wells, 1993; Yuille,
1989) we believe that substantial evidence supports the
claim that research on eyewitness memory continues to
lack external validity or generality and, therefore, that
testimony by psychologists about factors affecting
eyewitness memory should not be allowed in court or if
allowed, should be attacked vigorously. Finally, because
the conclusions drawn by defense ‘experts’ (e.g., that
factors such as stress, racial dissimilarity, weapon focus,
confidence, selective attention, reconstructive memory,
short exposure durations, suggestion, and unconscious
transference detrimentally affect the accuracy of
eyewitness identifications and testimony) are specious
when applied to the real world and because their
testimony is often limited to a discussion of eyewitness
identification in isolation of other evidence heard by the
jury, we argue that it is highly questionable whether they
can help juries reach more accurate decisions about the
probable guilt of defendants despite the frequent opposite
claims by a number of researchers (e.g., Bothwell, Brigham
and Malpass, 1989; Cutler, Dexter and Penrod, 1989;
Cutler, Penrod and Dexter, 1989, 1990; Cutler, Penrod and
Stuve, 1988; Kassin, Ellsworth and Smith, 1989; Loftus,
1983, 1986, 1993; Maass, Brigham and West, 1985; Wells,
1984, 1993; Wells, Lindsay and Tousignant, 1980).
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On the validity of procedures used in
eyewitness memory research

It is important to make clear at the outset that a substantial
majority of the studies conducted in the ‘eyewitness’
memory area involves simulation research (Yuille, 1989).
That is, researchers create conditions (often in laboratories
at universities, but sometimes in other settings) that are
claimed by the researchers to capture the essence of the
conditions that real eyewitnesses experience. Before results
from studies that claim to deal with eyewitness memory
can be applied to real witnesses of real crimes, however,
researchers must establish that they have created the same
(or at least very similar) memory processes and
motivational states in their test subjects as are experienced
by witnesses and victims of actual crimes. Unless the
research is designed to ensure that the underlying
processes have been adequately simulated in the
laboratory settings, it is unscientific and unwise to
generalize the results to real witnesses.

The requirement that simulation research create the same
or nearly the same processes that are assumed to work in
the settings to which one hopes to generalize is a common
one in medical and other scientific areas. For example, in
medical research one often speaks of laboratory
simulations of biological systems using animal
preparations as ‘animal models’ of the processes of interest
in the human. We should demand no less careful
construction of simulation studies of eyewitness memory.
Unfortunately, memory research has not, in general, been
designed with an eye toward accurate simulation of
relevant processes. Partly this is because we do not yet
have agreed-upon theories of what the relevant processes
are and partly this may be because it is difficult to create
the relevant processes in laboratory studies (e.g., we
cannot reconstruct in a laboratory the experiences of an
actual rape victim).

Several different procedures can be used in an attempt to
test whether the conclusions drawn from particular
simulation procedures can be generalized to actual crime
situations. The weakest method for achieving generality,
one that most methodologists (e.g., Crano and Brewer,
1973) argue is entirely insufficient, is ‘face validity.” A
study is said to have a high degree of face validity if it
appears, on its surface, to have simulated adequately the
processes under study. The terms ‘forensic relevance’ and
‘legal verisimilitude’ are sometimes used in a manner
synonymous with face validity possibly suggesting that
face validity is the only correct method of assessing
generality. That is, some researchers express concern about
the "forensic relevance’ of studies because an experimental
situation does not ‘look like’ situations actual witnesses
experience. Although the forensic relevance of research in
eyewitness memory is a crucial, if not central, issue, one
must establish the generality to the legal system of results
from simulation research by conducting additional

empirical research that uses methods and procedures
different from those used in the simulations (Crano and
Brewer, 1973; Webb, et al., 1981). That is, generality and
forensic relevance is determined by empirical research and
not by the subjective judgment of (frequently biased)
observers.

Much better than face validity is whether the use of a wide
array of different procedures and methods, all designed to
study the same issue, produce similar results. If a
conclusion is general, then empirical results should be
consistent with that conclusion regardless of the particular
methods and subjects used to test it. However, an even
stronger test of external validity than convergent
validation by a series of different simulation procedures is
to assess the accuracy of a conclusion in the conditions and
situations to which one hopes that conclusion will
generalize, that is, with witnesses to actual crimes.

Face validity (legal verisimilitude)

Most researchers would agree that the particular
procedures used to assess the effect of a variable or
variables on eyewitness accuracy represent only a few of
many different possibilities. Thus, most would agree that
the use of pictures of faces to study the effect of, say,
duration of exposure on accuracy is but one of several
different procedures. Others might involve showing
videotapes of simulated criminal events in which the
culprit was visible for different lengths of times. In still
others unsuspecting individuals might be asked about
their memories for different length interactions they had
with confederates in field settings. However, although the
number of studies using procedures other than
face-memory tasks is on the rise (Cutler and Penrod, 1995;
Maass, 1996), the procedures employed in the
overwhelming majority of memory studies whose results
defense experts have claimed generalize to the real world
simply do not ‘look like’ conditions eyewitnesses
frequently experience and therefore seem to have low face
validity. Being a clerk in a store who is paid with pennies
or who has a brief interaction with a patron (Brigham,
Maass, Snyder, and Spaulding, 1982), much less looking at
40 or so pictures of faces and then being asked to pick
them out of larger set of faces, simply does not "look’ the
same as a being a victim of a rape or an attempted murder
and then having to decide whether the defendant really is
the culprit. Most studies from which experts seem to draw
their conclusions in the eyewitness area appear to lack face
validity.

It might be argued that this claim is unreasonable given
that so little is currently known about the kinds of
experiences of actual eyewitnesses because, with one or
two exceptions (Moore, Ebbesen, and Konecni, 1994;
Tollerstrup, Turtle, and Yuille, 1994), no research has
attempted to establish the kinds and relative frequency of
conditions that are typically experienced by eyewitnesses.
Nevertheless, one obvious example makes the point.
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Virtually all of the studies conducted on eyewitness
memory involve witnesses, whereas it is, in fact, the
victims who supply evidence in the majority of crimes
(with the exception of murder) in which eyewitness
identification is part of the evidence against the defendant.

We do not even know the distribution in the real world of
the 'size” of most factors in which eyewitness researchers
are interested. For example, what is the distribution of
actual duration of exposures of victims and witnesses to
crimes (and how do these distributions vary with crime
type)? We know from an extensive review of the facial
memory literature by Shapiro and Penrod (1986) that in
face memory studies subjects average a little more than six
seconds of study time per face. In the only study (Moore,
Ebbesen and Konecni, 1994) that has attempted to collect
data about the average amount of time that real witnesses
and victims had to study the face of the criminal, the
median exposure duration was estimated to be somewhere
between 5 and 10 minutes (not seconds). In other words,
the few seconds of exposure used in most laboratory
studies of face memory may well be considerably shorter
than the time that the large majority of witnesses to real
crimes have to study a face. Similar conclusions might
apply to retention interval, stress level, relative time a
weapon is present, and so on.

A similar problem exists on the measurement side.
Measures of subject memory may not provide the accuracy
information that is most appropriate to the legal system.
For example, in studies involving recall of witnessed
events (e.g., Clifford and Scott, 1978; Yuille and Cutshall,
1986), researchers typically report percent correct of the
total number of possible ‘facts’ witnessed, where the
researchers defined what was and was not a fact.
However, the legal system rarely knows what the total
number of facts are that witnesses might recall in any
given situation and, in any case, are more concerned with
knowing whether any of the facts that witnesses report are
in error. In other words, the rate of false relative to
accurate reports is of interest to the legal system rather than
the rate of accurate reports of facts to the total possible
facts that could have been remembered. This distinction is
an important one because it is quite possible that many
variables will cause witnesses to recall fewer total facts,
but have no effect on the relative accuracy of the facts that
are reported. In addition, because researchers do not
analyze fact memory on a fact-by-fact basis, but simply
count up the total number of facts recalled, they rarely
present results about the rate at which witnesses recall
certain types of facts compared to other types. For
example, it is not known whether recall of hair color is
generally better or worse than recall of the color of a
culprit’s shirt (although Yuille and Cutshall, 1986, have
suggested that eyewitnesses’ color memory is not as good
as their memory for events). In the legal system, however,
such issues may be central to determining the guilt of the
defendant. Guilt will often depend not on how much a

witness recalls, but on the accuracy of the witness’s
memory of one or two specific highly probative facts, e.g.,
a license plate number, which one of several different
people fired a gun, and so on. Thus, even the way we
measure eyewitness accuracy may lack legal
verisimilitude.

The question of the 'forensic relevance’ of the research that
has been conducted in the psychology and law area has
been of considerable concern to a number of researchers.
For example, the Devlin (1976) Report in England, Ebbesen
and Konecni (1980), Egeth (1993), Konecni and Ebbesen
(1979, 1982, 1986), Loh (1984), Lloyd-Bostock and Clifford
(1983), Lindsay and Wells (1983), McCloskey, Egeth, and
McKenna (1986), Malpass and Devine (1981), Pachella
(1986), Wells (1993), Yuille (1989) and Yuille and Cutshall
(1986), to name a few, have all made note of the fact that
many of the procedures used by researchers in the area of
eyewitness memory appear to lack relevance (on their
surface) to the legal questions for which the authors
typically claim relevance. For example, as Yuille and
Cutshall (1986) suggest,
It is readily apparent, for example, that the use of slide
sequences and filmed events in eyewitness research
does not qualify as a 'forensically relevant paradigm’
and may be of limited value for generalizing to
witnessing situations in the real world.
Yuille and Cutshall went on to report that a computer
search of psychology journals for studies dealing with
eyewitness testimony found 41 articles published between
1974 and 1982 and fully 92% of those used college students
as subjects, exclusively. Although the situation may have
improved since the publication of their search, it is the case
that the large majority of published studies of adult
eyewitness memory still involve college students.

On the other hand, it could be argued that to attack
eyewitness research on the grounds that it lacks face
validity is a weak attack. It is still possible that research
using very different appearing, even if seemingly
unrealistic, procedures might, nevertheless, yield
consistent results. That is, although the procedures may
look unrealistic, they may all be tapping into the same
basic memory processes that exist when actual witnesses
view a crime. With this in mind, it might be useful to turn
to the next method of determining generalizability,
namely, the consistency of the results across different
methods and procedures.

External validity, convergent validation,
and consistency of results

Clifford and Lloyd-Bostock (1983) argued that "before
communication with legal personnel [about psychological
research on eyewitness memory], any finding should be
shown to be impervious to the use of different subjects,
different research settings, different experimental
materials, and  different research  designs or
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methodologies." Despite many claims by experts to the
contrary (Kassin, Ellsworth and Smith, 1989), it is our
position that the results for many of those factors that have
been fairly extensively studied have yielded a picture that
is far from consistent. This is true even for factors with
such intuitively obvious effects as the length of the
retention interval. Furthermore, for many of the factors,
even those that are often testified about by defense
experts, some researchers agree that the results are far
from consistent (e.g., Penrod, Loftus and Winkler, 1982). If
the effects that the factors have on accuracy vary with the
type of subjects, tasks, settings, materials, and so on, then
conclusions such as, ”“X interferes with eyewitness
accuracy,” lack external validity. That is, the conclusion
cannot be applied in a general way to particular witnesses
of particular crimes because X is only a factor for some
subjects, some tasks, some settings, some materials,
and/or some measures. This section examines, in detail,
the consistency of research dealing with several of the
‘factors’ that are said to play a role in the accuracy of
eyewitness identification.

The question of whether results are or are not consistent is
a more complex issue than it might at first appear. To
explore systematically this question requires that we agree
with regard to a measure or measures of consistency. For
example, one might decide that the results of two
independent experiments designed to test the effects of,
say, exposure duration on accuracy should be considered
consistent if both experiments yield statistically significant
(e.g., p <.05) results. Elliott (1991, 1993) seems to have used
this definition in reaching similar conclusions to ours
about the consistency of research in several different areas,
including eyewitness memory. Alternatively, one might
follow Rosenthal’s (1991) lead and define consistency in
terms of effect size. For example, if the effect size of
duration of exposure manipulations over all studies in
which it has been examined is statistically significantly
different from zero, then this would constitute evidence
for consistency. Still another possibility is to define
consistency in terms of the nature of the functional
relationship between a given factor and accuracy (e.g., is it
a linear function or a power function). Finally, one might
demand that consistency be measured in terms of the
actual parameter values of fitted functions. For example, if
accuracy of face recognition increases linearly with
increasing duration of exposure, one might ask how
consistent the intercepts and slopes of the linear functions
are over studies.

Which of these different conceptions of consistency one
chooses depends on what one hopes to achieve after
deciding whether the results from a number of
experiments are or are not consistent. If the goal is to know
whether one factor has an effect (any directional effect) on
accuracy, then an examination of the variability in effect
sizes seems appropriate. If, on the other hand, the aim is to
estimate the odds that a given individual’s identification

after a 25 second exposure is correct, then consistency
needs to be defined in terms of the parameter values of
functions relating exposure duration and accuracy. That is,
in order to predict accuracy from information about a
witnessing situation, we need to have an understanding of
how, exactly, accuracy varies with particular features of
the situation. For example, suppose an eyewitness expert
is told that a witness saw a culprit for one minute. Assume
that the expert knows that a meta-analysis of all duration
of exposure studies found the effect size to be significant
such that longer durations produced higher accuracy than
shorter ones. What can the expert say to a jury that might
help the jury decide, more accurately, whether the
witness’s identification is correct. The expert cannot
conclude, “Well, witnesses who observe someone for one
minute are correct only 40% of the time.” Such a statement
is only possible if a precise functional relationship between
duration and accuracy has been consistently found such
that the expert can 'read off’ the expected accuracy given
the duration of exposure in the particular case. This form
of consistency is a much more stringent criterion, one that
has, to our knowledge, never been applied in the
eyewitness accuracy area. Instead, consistency is generally
measured in terms of whether different studies produce
significant effects or in a few areas whether the effect size
is significantly different from zero. What would an expert
who believes that this less stringent type of consistency
has been adequately demonstrated for duration say about
the accuracy of the one-minute witness? She could say that
people who have seen defendants for more than one
minute will be much more accurate (how much more can’t
be known) than someone who has seen a culprit for only a
minute. Alternatively, she could say that people who have
seen defendants for less than one minute will be much less
accurate than someone who has seen a culprit for an entire
minute. Clearly, both conclusions follow equally well from
this weaker type of consistency, however, the former
sounds much better for the defense while the latter sounds
much better for the prosecution.

Despite our claim that consistency has never been
adequately assessed with an eye toward the prediction of
eyewitness accuracy, we can still ask whether the research
is consistent according to weaker standards. If it is not
consistent at the weakest of levels, then courts should
understand that nothing experts can tell jurors will
improve their ability to make more accurate guilt
decisions.

Exposure duration

Witnesses can make two types of errors when identifying
faces: they can fail to identify a face that they had seen
before (a miss) and/or they can falsely identify a face they
had not seen before (a false alarm). Clearly, although
misses are of concern to the prosecution (since they might
mean that an otherwise strong case against a defendant is
not corroborated by witness identifications), false alarms




Expert Evidence, 1996, 5(1-2): 2-28

are of most concern to the defense (since they represent a
witness falsely identifying an innocent person as the
perpetrator). Unfortunately, when testifying, most defense
experts fail to note the difference between these two types
of errors and instead simply speak of ‘eyewitness
reliability” or ‘eyewitness accuracy.’

There is little denying the manifest intuition that longer
exposure durations should lead to more reliable
identifications. However, despite broad defense claims, the
literature suggests that this conclusion may only apply to
hits versus misses (that is, the accuracy with which
previously seen faces are recognized) and not to false
alarms. In an extensive review of the literature on facial
memory, Shapiro and Penrod (1986) examined the results
of eight experiments that systematically varied the
exposure duration of faces and measured miss and false
alarm rates. Comparing the error rates for the shorter with
the longer exposure duration conditions in all eight
studies, they found that length of viewing time had a
significant effect on the rate of hits versus misses (as
expected, subjects averaged more misses in the shorter
duration conditions) but had no effect on the rate of false
alarms. Furthermore, in a meta-analysis of over 190
studies, they found that across all studies (consistent with
most people’s intuition), as the exposure time increased
from experiment to experiment, the hit rate also increased,
but, quite unexpectedly, the false alarm rate increased, as
well. Although the latter result is by no means conclusive,
it does represent an important type of inconsistency
among findings in the field, namely that some factors may
affect one accuracy measure differently than they affect
another.

From another point of view, even if both hits and false
alarms are affected by exposure duration, we currently do
not know what the functional relationship is between
exposure duration and accuracy. Although it is almost
surely the case that longer durations will show
diminishing returns, how soon those diminishing returns
take effect is unknown. How much extra accuracy can we
expect between 30 seconds and 30 minutes of exposure;
how much between one minute and two minutes? The
answer to such questions is not known at this time, but
should be of considerable interest to jurors who are being
lectured by defense experts about the terrible effects of
short exposure durations on eyewitness accuracy.
Reasonable jurors should want to know whether a witness
who may have seen the culprit for two minutes produces
identifications that are more like those obtained with 1/2
second of exposure or more like those obtained with 20
minutes of exposure. As it now stands, eyewitness experts
called by the defense simply testify that shorter durations
of exposure reduce the accuracy of witnesses’
identifications. After reading the transcripts and listening
to the testimony of many eyewitness defense experts in
over 50 cases, not one mentioned that he or she was

uncertain about the effect duration might have on the rate
of false alarms.

Retention interval

Most people would agree that memory fades with time
and most experts agree that it fades faster immediately
after exposure but then tends to level off (Kassin,
Ellsworth and Smith, 1989). Even if this verbal description
is accurate, when the results of a number of studies are
considered together, the picture that emerges is far from
consistent. Penrod, Loftus, and Winkler (1982), on pages
135 and 136, and Shepherd (1983) review most of the
major studies in this area published prior to the 1980s.
Penrod, Loftus and Winkler concluded, after citing several
inconsistent findings, that the longer the retention interval,
the worse the performance, but they also noted that,
"unless one knows a great deal about the specific
conditions under which the incident is viewed, it is
impossible to predict the precise forgetting curve.” We
would agree with the latter and extend it to include
needing to know how memory is measured, who the
subjects are, the motivations of the subjects, and so on.
Even then, we would argue that the current state of
knowledge is such that although one might be able to say
that the form of forgetting is best described as a power
function (Wixted and Ebbesen, 1991, 1996), one can not
accurately predict the exact shape of the forgetting curve
(that is, the parameter values of the power function) in any
given instance. A careful examination of eyewitness
memory studies that have included retention interval as a
factor is quite consistent with Penrod, Loftus and Winkler
and our conclusion (Cutler, Penrod and Martens, 1987a,b;
Egan, Pittner and Goldstein, 1977; Krafka and Penrod,
1985; Laughery, Fessler, Lenorovitz and Yoblick, 1974;
Shapiro and Penrod, 1986; Shepard, 1967; Shepherd, 1983;
Shepherd and Ellis, 1973; Yuille and Cutshall, 1986).

There may be good theoretical explanations for the
apparent inconsistencies in the results of studies that have
examined the effect of retention interval on eyewitness
memory. One factor may be the extent to which the
procedure for measuring memory provides the subjects
with information about 1) the likelihood that previously
seen people are present in the test stimulus set and 2) the
consequences to the subjects for making false, positive
identifications. In particular, there can be little doubt that,
in general, people’s memories for some things, including
what other people look like, fade with time. In a
recognition memory test that asks witnesses whether they
have seen a face that they saw before, one would expect
the odds of saying 'yes’ to decrease as the retention
interval increases -- because the witnesses would be
forgetting what the face looks like. However, what might
one expect when people are shown a face that they had not
seen before? Surely memory for this never seen face does
not become stronger as time goes on. But then, why would
people be more likely to positively identify a previously
unseen face the longer the retention interval? An answer to
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this question might involve the ‘pressure’ to say ‘ves’
during the recognition test. The greater the pressure, the
more likely subjects might be to pick someone they did not
recognize. When the pressure is weak, people could
simply say they cannot remember what the face looked
like or that no one looks familiar. Pressure to pick someone
can come from several sources. In laboratory tasks in
which the subjects are shown a large number of faces in a
test, the subjects might be told that they have seen half of
the test faces before and thus say 'ves’ about 50% of the
time. In other test procedures, the experimenter might
imply that one of an array of choices is a previously seen
face (even though none of the faces were actually seen
before) thereby increasing the odds that the subject will
pick someone. Finally, the greater the costs of falsely
picking a previously unseen face, the less likely people will
be to say ‘ves.’ :

The above reasoning might explain why some studies find
an increase in false alarms with greater retention intervals
and others do not. Some memory tasks put pressure on
subjects to -hold the odds of ’ves” (or positive
identification) responses fixed across all retention
intervals. For example, if the subjects know that they have
seen half of the test faces before, they might try to say "ves"
about 50% of the time regardless of the length of the
retention interval. Alternatively, when a lineup task is
used, experimenters might imply that the culprit is
present, even in target absent lineups. If this reasoning is
correct, as memory for the faces that were seen fades with
time and witnesses become more likely to say "no” they
have not seen these faces before (because they cannot
remember them), they necessarily must become more
likely to say "yes" they have seen other faces that they had
not seen in order to keep the odds of saying “yes” fixed at
some level. This analysis raises the possibility that
accuracy results will depend not only on variables such as
duration and retention interval but also on whether
witnesses are given the opportunity to say, “l can't
remember,” or even the opportunity to indicate that they
are less than completely confident (Ebbesen and Wixted,
1996).

Thus, whether one will find an increase in the rate of false
alarms as retention interval increases may depend on the
extent to which subjects believe that they have to pick
someone, even if they do not really remember having seen
that person before. The requirement noted by Clifford, et
al. (1983) that minor changes in procedures should not
have a substantial effect on the findings has not been met
even for a factor whose effects seems so intuitively
obvious, namely, the length of the retention interval.

Stress and memory

Deffenbacher (1983) reviewed some 21 studies that he
claimed examined the relationship between arousal and
the accuracy of evewitness memory. He noted that, "Ten of

them have produced results that suggest that higher
arousal levels increase eyewitness accuracy - or at least do
not decrease it ... The remaining 11 studies have produced
just the opposite result - lower accuracy of memory was
vielded by experimentally manipulated increases in
arousal or higher individually assessed arousal levels.”
The Deffenbacher review provides a thorough enough
description of the procedures and studies that we do not
have to provide further description here. Instead, we will
comment on Deffenbacher’s conclusions and on the
conclusions frequently reached by defense experts
regarding stress and memory.

Figure 1.
Inverted U-shaped function that some claim relates stress
and memory.

> Hi
Q
8
-
[$]
Q
<
o
o
£
S
Low

A frequent claim by defense experts is that high stress
causes more mistakes, not fewer. Or more strongly, they
claim that the consensus of scientific judgment is that
emotional arousal is destructive to the perception process
and hence to memory (Kassin, Ellsworth, and Smith, 1989).
Since defense experts rarely mention the details of
Deffenbacher’s review directly in their testimony, it is
difficult to know how they would deal with the fact that
half of the studies found one effect and half found another.
On the other hand, in our experience and reading, the
usual method of handling this dramatic inconsistency in
results follows a portion of Deffenbacher's own
conclusions: Namely that the relation between stress and
memory is not a simple decreasing function, but an
inverted U-shaped function (see Penrod, Loftus and
Winkler, 1982). That is, both low levels and high levels of
stress are assumed to produce poorer performance than
medium stress levels (see Figure 1, above). To draw this
conclusion, Deffenbacher argued that those studies which
found a positive relationship between stress and memory
generally used lower stress levels in all conditions and
studies finding the opposite relationships used higher
levels of stress. It was further argued, with no independent
empirical evidence, that witnesses and victims of crime
must all be experiencing very high stress levels. (If they






