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Age differences in accuracy and choosing
in eyewitness identification and face recognition
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Studies of aging and face recognition show age-related increases in false recognitions of new faces.
Toexplore implications of this false alarm effect, we had young and senior adults perform (1) three eye
witness identification tasks, using both target present and target absent lineups, and (2) an old/new
recognition task in which a study list of faces was followed by a test including old and new faces, along
with conjunctions of old faces. Compared with the young, seniors had lower accuracy and higher
choosing rates on the lineups, and they also falsely recognized more new faces on the recognition test.
However, after screening for perceptual processing deficits, there was no age difference in false recog
nition of conjunctions, or in discriminating old faces from conjunctions. We conclude that the false
alarm effect generalizes to lineup identification, but does not extend to conjunction faces. The findings
are consistent with age-related deficits in recollection of context and relative age invariance in per
ceptual integrative processes underlying the experience of familiarity.

A well-known generalization about aging and memory
is that tests of recall show strong age-related deficits,
whereas tests of recognition often do not (see, e.g., Craik
& Jennings, 1992; Kausler, 1994). However, this gener
alization admits of exceptions, and the present research
is focused on one: recognition memory for unfamiliar
faces. Older adults perform relatively more poorly in dis
tinguishing strangers' faces viewed previously in some
context from entirely new faces not ever viewed before.
The effect is clearly relevant to contemporary theories of
memory (and false memory) in old age (Schacter, Kout
staal, & Norman, 1997), and it carries potential applied
implications regarding the treatment ofolder eyewitnesses
to crime (Bornstein, 1995). Hence, age-related deficits
in face recognition memory are important to examine.

The existence of these deficits should not be in doubt.
They have been found with a variety of methods, includ
ing free choice, forced choice, and delayed matching-to
sample testing (e.g., Crook & Larrabee, 1992; Grady et al.,
1995; Smith & Winograd, 1978), with both study-test
and continuous recognition designs (Ferris, Crook, Clark,
McCarthy, & Raye, 1980), and in both incidental and in
tentional learning tasks (Smith & Winograd, 1978). A
striking feature of such deficits is a characteristic pattern
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of hits and false alarms observable in free choice tests.
Hit rates are generally similar for young and older sub
jects, averaging .82 versus .81, respectively, across the
12 published experiments reporting this measure that are
listed in Table 1. In contrast, false alarm rates in young
adult groups are consistently lower than those in older
groups, averaging .20 versus .40, respectively, across the
12 experiments.'

Two recent findings offer clues about the nature of the
false alarm effect. First, in Bartlett and Fulton (199 I),
older but not younger adults showed positive correlations
between subjective ratings ofthe familiarity ofunknown
faces and hit and false alarm rates for the same faces in
old/new recognition tests. Second, in Bartlett, Strater, and
Fulton (199 I), older but not younger adults showed in
flated rates of false famous judgments to nonfamous faces
that they had seen 1 week prior to the test. Similarly,
older but not younger adults showed high rates of false
recent judgments to nonrecent faces that they had seen
1 week before the test. These and related findings (e.g.,
those ofDywan & Jacoby, 1990) suggested a context rec
ollection hypothesis that can be framed in terms of Man
dler's (1980) distinction between perceived familiarity
and retrieval (i.e., recollection).

Although Mandler (1980) developed his theory in the
domain of verbal memory, he illustrated it by citing the
experience of recognizing that a face is familiar without
being able to identify it. According to Mandler, this ex
perience occurs because familiarity is based solely on the
perceived integration or organization of the intra-item
sensory and perceptual elements constituting the stimu
lus, apart from the context(s) in which it has been en-
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Table 1
Hit and False Alarm Rates by Young Adults and Seniors in Face Recognition

.81 .83 .26 .38

.82 .90 .16 .34

.87 .88 .21 .43

.90 .87 .29 .58

.82 .80 .28 .40

.84 .84 .29 .46

.80 .67 .Q7 .17

.77 .78 .14 .24

.67 .65 .25 .43

.79 .80 .21 .34

.82 .81 .20 .40

Article

Smith & Winograd (1978)
Mason (1986)

Bartlett & Leslie (1986)

Bartlett, Leslie, Tubbs, & Fulton (1989)

Bartlett & Fulton (1991), Experiment 2

Fulton & Bartlett (1991 )

Backman (1991), Experiment 2
69-76 yr. senior groups

Flicker, Ferris, Crook, & Bartus (1990)

Ferris, Crook, Clark, McCarthy, & Raye (1980)

Crook & Larrabee (1992)

M

Method

Standard, friendliness- or nose-rating task at study
Study list of young and elderly faces and names

followed by recognition and forced-choice naming
Most "old" faces changed from study in pose

Experiment I : Study faces shown in 1 or 4 poses
Experiment 2: Study faces shown in 4 poses

Most "old" faces changed from study
Experiment I: OldlNew Judgments
Experiment 2: Old/Type-of-Change Judgments

"Old" faces were identical to study items or
changed in expression
"Old" faces were identical to study items or
changed in expression
Study list and test had famous faces

(only data from nonfamous faces shown)
Young adult faces. Continuous recognition,

with items repeated after 0- to 300-sec lag
Young adult faces. Continuous recognition task

with lag of.5 to 4 min plus 40-min delayed test
As in Ferris et al. (1980), but with variously aged faces

Hit Rate

Young Senior

.80 .79

.89 .88

False Alarm Rate

Young Senior

.12 .30

.14 .67

Note-Unless otherwise noted, faces were those of nonfamous males and females of various ages.

countered. In contrast, identification depends on recol
lection of context, which itself depends on elaborative
information concerning relations among stimuli and be
tween stimuli and context (see also Read, 1995).

Extending Mandler's (1980) theory, we developed the
hypothesis that older persons suffer deficits in recollec
tion of contextual information (cf. Craik & Jennings,
1992; Light, 1991), but not in the perceptual integrative
processes underlying the detection of familiarity of a
previously viewed face (cf. Jacoby, Jennings, & Hay,
1996; Rabinowitz, 1984). This pattern of a deficit in rec
ollecting context and age-invariant familiarity processes
leads older persons to rely more than younger persons on
familiarity as a basis for recognition decisions (Bartlett,
1993). The result is high rates of false alarm errors with
lures that are high in perceived familiarity. Since faces
form a highly homogenous set of stimuli with a generally
high level of interitem similarity (Diamond & Carey,
1986), even entirely new faces in a recognition test often
evoke a strong sense of perceived familiarity because
they resemble faces seen in life (e.g., on the street that
day). Hence, older persons are highly susceptible to false
alarm errors in response to new faces.

Additional support for the context recollection hypoth
esis derives from several studies of old/new recognition
with non facial materials. As is shown in Table 2, each of
these studies usedJamiliarized lures that were presented
to subjects outside the study context prior to appearing
in the recognition test. Such familiarized lures evoked
more false alarms among older subjects (M = .30) than
among young adults (M = .17) across seven relevant ex
periments. Note that control or nonJamiliarized lures

evoked fewer false alarms and showed, on the average,
smaller age differences.

Notwithstanding this support, data also suggest two
viable alternatives to the context recollection hypothe
sis. One such alternative is suggested by studies using
recognition tests in which some ofthe lures are contrived
or selected to resemble study items perceptually and/or
conceptually. As is shown in Table 3, false alarm rates
for such resembling lures averaged .35 for elderly sub
jects versus .20 for young subjects across 21 experiments
using various stimuli. These findings suggest an age
related deficit in making fine mnemonic discriminations,
perhaps deriving from incomplete or partial learning of
stimuli (Smith, 1975), and/or an encoding or retrieval bias
favoring "gist" over specific detail information (Bartlett
& Leslie, 1986; Koutstaal & Schacter, 1997). Such a def
icit would likely cause problems with faces, a class of
stimuli whose interitem similarity is known to be high.

Another alternative is suggested by studies showing
age-related increases in false alarm rates in tests requir
ing memory for novel visuospatial information outside
the domain of faces. Two of these studies (Park, Puglisi,
& Sovacool, 1984; Smith, Park, Cherry, & Berkovsky,
1990) obtained a reliable, albeit small, age difference in
false alarms but not hits in recognition memory for more
and less complicated scenes. Another relevant study by
Schacter, Cooper, and Valdiserri (1992) used possible
(spatially coherent) and impossible (spatially incoher
ent) drawings of novel objects and also used a familiar
ization manipulation (see Table 2). In this study, the age
related increase in false alarm rates was as strong with
nonfamiliarized lures as it was with familiarized lures."
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We conclude that age differences in falsely recogniz
ing faces might reflect deficits in (1) making fine discrim
inations in memory, (2) processing novel visuospatial in
formation, and/or (3) recollecting context (the context
recollection hypothesis). These three accounts are not mu
tually exclusive, and our main objective in Experiment 1
was to test an interesting and practically important im
plication that is shared by all three. Experiment 2 ad
dressed a counterintuitive prediction that is unique to the
context recollection view,distinguishing it from the others.

EXPERIMENT 1
Age-Related Deficits in Lineup Identification

All three hypotheses under consideration are meant to
apply beyond the domain of standard laboratory tests of
face recognition, extending to a broad range of tasks in
which the processes that they highlight are plausibly in
volved. One such task is the lineup task used in eyewit
ness identification research. Many studies have simu
lated aspects ofthe lineup situation by presenting subjects
with a staged event (live or via video), followed by a lineup
task requiring a judgment of whether any of several al
ternative faces-all matching the same general descrip
tion-appeared, or played some specified role, in the pre
vious event. The rate of false identifications is generally
high, an effect that is known to extend beyond the labo
ratory: False identification has been found in several stud
ies to be the largest source of unjust convictions (Wells
& Seelau, 1995). Clearly, it is both practically and theo
retically important to determine whether older eyewit
nesses are even more prone to false identifications than
are young adults in the lineup task.

An age-related increase in false identifications is pre
dicted by the context recollection hypothesis, since rec
ollection of context is known to be important for lineup
identification (Read, 1994). It also is predicted by the
hypotheses of age differences in making fine discrimi
nations (lineup foils are chosen to be similar to the tar
get), as well as the hypothesis of a visuospatial memory
deficit (faces clearly qualify as visuospatial stimuli). It
was not, however, a foregone conclusion, because the few
prior studies addressed to the issue have been inconsis
tent in their findings (Adams-Price, 1992; O'Rourke, Pen
rod, Cutler, & Stuve, 1989; Scogin, Calhoon, & D'Errico,
1994; Yarmey, 1996; Yarmey & Kent, 1980; Yarmey &
Rashid, 1981, cited in Yarmey, 1984). Our aim was to ob
tain more definitive data on this important issue.

An additional issue that we addressed in this experi
ment concerns the bystander effect, which occurs when
a witness mistakenly identifies a lineup member who
originally was present at the crime scene, but who was
not the actual culprit. Read (1994) argued that the effect
might be explained as a negative effect of perceived fa
miliarity on recognition judgments, also pointing out
that the effect is ephemeral in studies with young adults.

If Read's (1994) analysis is accurate, the context recol
lection hypothesis makes an interesting prediction: The
bystander effect should be more pronounced among older
persons than among young adults. Since neither alterna
tive hypothesis under consideration can make this pre
diction, we designed one ofour three lineup tasks specif
ically to test it.

A third issue that we examined concerned the possi
bility that age-related deficits in perceptual processing
of faces might affect performance in the lineup task. A
well-known test of perceptual processing deficits is the
Benton Face Recognition Test (BFRT; see Benton, Sivan,
Hamsher, Varney, & Spreen, 1994), a face-matching test
that does not involve a memory load. Samples ofnormal
seniors perform below young adults on the BFRT, and a
substantial minority of persons 70 years and older show
significant impairment (Benton, Eslinger, & Damasio,
1981). In that the BFRT has been found to be correlated
with lineup identification and face recognition among
healthy young adults (e.g., Hosch, Bothwell, Sporer, &
Saucedo, 1990; and see Hosch, 1994), it is essential to
determine whether age-related differences in these tasks
reflect an increased incidence in old age of the percep
tual deficits measured by the BFRT. Such a moderating
effect would not be inconsistent with the context recol
lection hypothesis or others we have considered. How
ever, any such hypothesis that attributes age differences
in false alarm errors to processes beyond those ofpercep
tion must make the following prediction: There should
be age-related increases in false identifications, even when
persons with low BFRT scores are removed from the el
derly sample.

We also addressed metamemory. Self-appraisal of
memory has been studied by researchers both in cogni
tive aging and in eyewitness identification, although in
somewhat different ways. The focus among cognitive
aging researchers has been on self-appraisals ofeveryday
performance and knowledge of memory tasks and pro
cesses. The dominant concern in the eyewitness field has
been with confidence in identification (and other) deci
sions, usually measured retrospectively. We decided to
combine these two approaches, administering a self
report instrument based on the Memory Self-Efficacy
Questionnaire (Berry, West, & Dennehey, 1989), but tai
lored to probe prospective confidence along with retro
spective confidence in lineup decisions.

Method
Figure I summarizes the design and procedure, which are de

tailed in the following sections.

Subjects
The senior group (ages 60-80, M = 70) consisted o£15 individ

uals, 56% female, recruited through newspaper ads, group meet
ings, and public notices, who were paid for participation. The young
group (ages 18-30, M = 24), consistedof77 University ofTexas at
Dallas undergraduates, 56% female, who received credit toward the
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Summary of Design& Procedure

Conversation Videotape ..
Recall Questionnaire..
Personal History..
VisionTest

Crimestoppers Videotape ..
Metamemory Questionnaire..
Vocabulary Test..

(Approximately 15minutes after crimestoppers video.)
"TP

Lineup1 (Car thief fromcrimestoppers video-photographiclineups)
~TA

(Immediately after Lineup I)

" SP
Lineup2 (Salesmanlbystander fromcrimestoppers video-photographic Uneups)

~SA

(Approximately 1 hour after conversation tape)
" Simultaneous

"TP

~ Sequential

Lineup3 (Talkerfrom conversation tape-Videotaped lineups)

" Simultaneous
~TA

~ Sequential..
Benton FaceRecognition Test..

Experiment 2

Figure 1. Summary ofsequence of events, design, and procedure. Arrows at angles point to between
groups treatment differences. Vertical arrows indicate sequence ofevents for all subjects.

fulfillment ofa course requirement. The subjects' vision was tested
using the Snellen eye chart, and those whose vision in the best eye
was less than 20150 were excluded. Although the mean educational
level ofthe older group (just under 4 years ofcollege) was somewhat
higher than that of the younger group (2 years of college), a vocab
ulary test, consisting ofthe second halfofthe vocabulary portion of
the Wechsler Adult Intelligence Scale-Revised, showed minimal age
differences: Ms = 20 versus 21 for seniors and young adults, respec
tively (SDs = 9 and 7.5 for seniors and young adults, respectively).

Materials
Videotapes. In the course ofthe experiment, two different video

tapes were used. One was a full color reenactment of an actual
crime (the "crimestoppers tape"), previously produced by a local
television station in cooperation with the Dallas Police Department.
It had been shown on the air locally once, 7 years prior to our study,
and no subject reported having seen it before. The crime depicted
was the robbery of a car from a new car dealership. Two men, who
were clearly together, entered the dealership; one was taken on a
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test drive by the salesman, while the other was seen to remain be
hind (the car was a two-seater). On the test drive, the "customer"
pulled a gun on the salesman, ordered him from the car, and drove
away. The tape lasted I min and was accompanied by a voice-over
describing the events. Although the salesman and the thief were in
view during most of the tape, the thief's companion was seen only
at the beginning.

The subjects also saw a 2.5-min color videotape depicting a young
man discussing several events in his recent experience: a trip to the
state fair, a motorcycle race, and a theatrical production (the "con
versation tape").

Written questionnaires. All subjects completed a one-page
general health and personal information questionnaire, a recall ques
tionnaire based on the conversation tape, and a lineup metamemory
questionnaire. The recall questionnaire included 3 questions about
the speaker (his age, eye color, and hair color), and 10 questions
concerning the events that he described. The metamemory ques
tionnaire included 15 specific questions about the subjects' confi
dence in their ability to identify the culprit from the crimestoppers
tape under various conditions (e.g., "I would be able to identify the
car thief in a lineup if! saw him in person"; "I would be able to iden
tify the car thief in a lineup if I saw him in a color photograph").

BFRT. The test was administered as described in Benton et al.
(1994). Weused the full version ofthe test and did not adjust scores
for age or education. The test consists of 22 trials, in each of which
a target face is displayed above six comparison faces. The task is to
find from one to three comparison faces that match the identity of
the target face. Differences in lighting and pose make the task dif
ficult on some trials.

Lineups. Since false identifications bear most directly on the
possible extension of the false alarm effect to the eyewitness para
digm, we employed both target-present and target-absent lineups.
Black-and-white head shots measuring 8 X lOin. apiece, including
photos of the "robber" and the "car salesman," were obtained from
a talent agency. They were used to construct two lineups, each con
sisting of six pictures. The first lineup (Lineup I) was for the pos
sible identification of the robber. The second (Lineup 2) was osten
sibly for the possible identification of the companion who entered
the dealership along with the thief. However, the real purpose ofthe
lineup was to investigate bystander effects. The companion was
never included in the lineup; instead, either the victim/car salesman
or a substitute was used. The subjects also saw a third lineup
(Lineup 3) for the identification of the young man in the conversa
tion tape seen at the beginning of the experiment. The lineup again
consisted of black-and-white pictures of six different individuals,
but in this case they were presented on a 2I-in. television screen, in
multiple views, rather than as photographs, to permit a comparison
of simultaneous versus sequential presentation while controlling
the viewing time for each face in each condition (see Procedure).
Each picture was about 3 X 5 in. in size, and the subjects sat about
3.5 ft. from the screen.

Design
Aside from age group, the between-groups variables all involved

aspects of lineup presentation. As is shown in Figure I, all subjects
saw three lineups, with Lineups I and 2 testing memory for the
crimestoppers tape and Lineup 3 testing memory for the conversa
tion tape. Half the subjects saw a version of Lineup I that had the
robber present (target present, or TP), and half saw the same lineup
but with a foil substituted (target absent, or TA). Similarly, half the
subjects saw a version of Lineup 2 that had the car salesman in it
(salesman present, or SP), and half saw the same lineup but with a
foil substituted (salesman absent, or SA). The ostensible target of
Lineup 2 was the robber's companion, but the companion did not ap
pear in any lineup. Each subject who saw a TP version of Lineup I
saw an SA version of Lineup 2, and vice versa. Lineup 3 also had

TP and TA versions. Half the subjects who saw each version of
Lineup 3 (TP or TA) had previously seen the TP version ofLineup 1,
and halfhad seen the TAversion of Lineup I. Lineup 3 also included
the additional variable of simultaneous versus sequential presenta
tion, which was factorially combined with the TP/TA variable.

Procedure
The subjects were tested individually. Although they were aware

that the study concerned eyewitness memory, they were given no
specifics regarding forthcoming tests. After filling out question
naires (see Figure 1), the subjects saw the conversation videotape.
They were instructed to imagine that they were sharing a waiting
room with the young man and were listening just to pass the time.
They performed the tasks listed in Figure I before viewing the crime
stoppers video, which they were told was a reenactment of a crime.
Next came Lineups I and 2. After completing Lineup 2, the subjects
took a break and continued with the other paper and pencil mea
sures. The last lineup-related task, Lineup 3, was to identify the
speaker in the conversation video. Finally,the subjects took the BFRT
and proceeded to Experiment 2 (see Figure I). Details oflineup in
structions and presentation are given in the following paragraphs.

Crimestoppers lineups. The subjects were instructed to imag
ine that the police had a suspect in custody who they thought might
be the robber. Witnessesweregoing to be shown photos to see whether
the man could be identified. However, the police could have made
a mistake, so that the culprit might not actually be in the lineup. The
instructions also stated that the hair and clothing of the suspect
might differ from the robber's hair and clothing at the time of the
crime, since the photos were taken at a different time.

The six photographs that constituted Lineup I were laid out si
multaneously on a table in front of the subject, who either indicated
a choice or marked a box marked "None ofThem" on the response
sheet provided. The subject then made a confidence rating on a 1-7
scale, with 7 being most confident and 1 being least confident. Then
the subject was told that a second lineup would be shown to deter
mine whether he or she could identify the robber's companion, who
had entered the car dealership with him. In fact, the companion was
never present, although for half of the subjects, the salesman was.
The instructions and choice procedure were the same as for the pre
vious lineup.

Conversation video lineup. Because we wanted to equalize the
total viewing time for each face in each presentation condition (si
multaneous and sequential), lineups were shown on video. The
same general instructions were given as in previous lineups, appro
priately modified for video presentation. The subjects in the simul
taneous condition saw a lineup consisting ofsix views ofsix faces.
First, head-on smiling shots of the lineup were displayed on the
screen in two rows of three faces, for 30 sec. Next, left %profiles
of each person appeared and were shown for 30 sec, each in the
same location as its corresponding previous front view. This was
followed by left profiles, right ~4 profiles, right profiles, and finally
another frontal shot, this time with a neutral expression. The sub
jects in the sequential condition saw the same pictures for the same
amount of time, but all six pictures of each individual were pre
sented together with one individual following another. In the si
multaneous condition, the subjects could make their choices when
ever they wished until the end of the last set of views. In the
sequential condition, the subjects were required to make ayes or no
response to each person as he was seen; their answer sheets con
tained spaces for responses to eight individuals, even though only
six faces were presented.

Results
We will first present data from the BFRT, and then

turn to analyses of accuracy and choosing on Lineups I
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Note-Both accuracy and choosing scores ranged from 0 to 2 per subject.

and 3 (i.e., the two lineups with both TP and TA condi
tions). Analyses pertaining to the bystander effect in
Lineup 2 will be presented next, followed by results from
the metamemory and person recall measures. The alpha
level for all statistical tests was set at .05.

Target Other
Replacement Foils

Prop. SD Prop. SD

TP Lineups

Target Foils

Prop. SD Prop. SD

Lineup I
Young .26 .45 .42 .50 .03 .16 .61 .50
Senior .19 .40 .63 .49 .00 .00 .81 .40
Difference .07 -.21 .03 -.20

Lineup 3
Young .68 .47 .05 .23 .00 .00 .42 .50
Senior .39 .50 .39 .50 .10 .31 .70 .47
Difference .29 -.34 -.10 -.28

pari sons revealed that the normal BFRT seniors again
differed from the young adults [H(1,N = 135) = 10.63],
although not from other seniors.

To examine performance in each lineup individually,
we performed standard ANOVAs of the data from the
young and senior groups with the low BFRT scorers ex
cluded (removing the problem of highly discrepant cell
sizes). Table 5 shows the mean rate of correct target
choices and erroneous foil choices in the TP conditions
of Lineups I and 3, along with the mean rate of erro
neous choices of (1) the foils that replaced the targets, as
well as (2) all other foils, in the TA conditions of these
lineups. The "other foils" used in the TA lineups were the
same as those used in the TP lineups (i.e., they were the
five foils common to the TP and TAlineups). Hence, when
comparing the extent oferroneous foil choices across the
TP and TA conditions, we will analyze selections ofjust
these five foils.

Table 5 suggests that correct target choices in the TP
condition (column 1) were less frequent among seniors
than among young adults, although only in Lineup 3. In
line with this conclusion, ANOVAs of correct target
choices in the TP condition supported a reliable age ef
fect in Lineup 3 [F(1,62) = 6.14, MSe = .23], although
not in Lineup 1. Much more obvious in Table 5 is that
older subjects made more erroneous foil choices, regard
less of whether the target was present (column 2) or ab
sent (column 4). Indeed, ANOVAs of choices of the five
foils common to the TP and TA conditions supported the
age main effect in both lineups [F(1,130) = 6.07, MSe =
.23, for Lineup 1; F(1,126) = 18.1, MSe = .19, for
Lineup 3]. The ANOVA of Lineup 3 also showed a reli
able main effect of the TP/TA variable [F(1,126) = 20.9,
MSe = .19], supporting the observation that distractor

Note-TP and TA lineups were identical except that the target face in
a TP lineup was replaced with an additional foil (the target replace
ment) in the corresponding TA lineup. The ns for Lineup 1 were 38 and
38 for young adults in the TP and TA conditions, respectively, and 27
and 31 for seniors in the TP and TA conditions, respectively. The cor
responding ns for Lineup 2 were 38, 38, 28, and 30.

TableS
Proportion Choices (and Standard Deviations) of
Targets and Foils in Target-Present (TP) Lineups,

and ofTarget Replacements and Other Foils in
Target-Absent (TA) Lineups, Made by Young and Senior

Subjects in Lineups 1 and 3 (Low BFRT Seniors Excluded)

TA Lineups

.92 .72 1.24 .65

.51 .57 1.60 .56

.18 .39 1.59 .71

Group

Young
Normal BFRT senior
Low BFRT senior

Table 4
Mean Total Accuracy and Total Choosing

(and Standard Deviations) on Lineups 1 and 3 for
Young Adults, Normal BFRT Seniors, and Low BFRT Seniors

Total Accuracy Total Choosing

M SD M SD

BFRT Scores Between and Within Age Groups
As expected, raw scores (unadjusted for age) on the

BFRT showed a main effect of age group [F(I,150) =
38.8, MSe = 14.3], with scores averaging 47.5 (SD =
3.23) among young adults and 43.6 (SD = 4.28) among
seniors. A subgroup of 17 seniors had raw scores below
the "normal" cutoff on the test (41 out of 54). Only one
young subject, who appeared to have misunderstood the
instructions, scored below 41; he was dropped from sub
sequent analyses, producing Ns of 76, 58, and 17 for the
young, normal BFRT senior, and low BFRT senior groups,
respectively. Mean ages in the senior BFRT categories
were 70.2 (SD = 4.72) for the normal BFRT seniors and
72.8 (SD = 4.76) for low BFRT seniors.

Accuracy and Choosing in Lineups 1 and 3
To gain a first perspective on how lineup performance

was related to age and BFRT scores, we examined (1) over
all accuracy (rates of choosing the target in TP lineups
and refraining from choosing in TA lineups), by com
bining the data from Lineups 1 and 3 (one point given for
each accurate response); and (2) overall choosing rates
on the same two lineups (one point for each choice,
whether accurate or inaccurate). Since there were two
lineups, a maximum score of two points was possible on
each measure. As is shown in Table 4, accuracy fell from
the young group to the normal senior group to the low
BFRT senior group, while the choosing rate was higher
in both groups of seniors than it was in young adults.

Because of the discrepant cell sizes and high standard
deviations, we analyzed the overall accuracy and choosing
rates with Kruskal-Wallace analysis of variance (ANOVA).
The ANOVAofthe accuracy scores showed a main effect
for group [H(2, N = 152) = 21.6], and planned compar
isons revealed that low BFRT seniors had significantly
lower accuracy than did the other seniors [H(1,N = 75) =
4.90], who in tum had lower accuracy than did the young
adults [H(1, N = 135) = 11.03]. A similar Kruskal
Wallace ANOVAofthe choosing rates also supported the
group effect [H(2, N = 152) = 12.53], and planned com-
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Table 6
Proportion Choices (and Standard Deviations) of Salesman

and Other Foils in the Salesman-Present (SP) Lineup,
and Salesman Replacement and Other Foils in the

Salesman-Absent (SA) Lineup, Made by Young and
Senior Subjects (Low BFRT Seniors Excluded)

SP Lineup SA Lineup

Salesman Other Salesman Other
Foil Foils Replacement Foils

Prop. SD Prop. SD Prop. SD Prop. SD

Young .13 .34 .21.41 .00 .00 .37 .49
Seniors .06 .25 .58 .50 .00 .00 .44 .51
Difference .07 -.37 .00 - .07

Note-The SP and SA lineups were identical except that the salesman's
face in the SP lineup was replaced with an additional standard foil (the
salesman replacement) in the SA lineup. The ns were 38 and 38 for
young adults in the SP and SA conditions, respectively, and 31 and 27
for seniors in the SP and SA conditions, respectively.

choices were less frequent when the target was present
than when it was not. However, the age main effect was
not qualified by this variable.

Although both ANOVAs of Lineup 3 included the
lineup organization (simultaneous vs. sequential) variable,
it had no reliable effects. This departs from the usual find
ing that sequential presentation reduces inaccurate choices
without reducing accurate choices (Wells& Seelau, 1995).

Effects of Bystander Presence in Lineup
Table 6 shows performance by age group on Lineup 2,

wherein the victim/car salesman appeared in one condi
tion (SP), but not the other (SA). Choices of the victiml
salesman in the SP condition occurred only rarely, re
gardless of age group. However, choices of distractors
(excluding the salesman in the SP condition and his re
placement in the SA condition) once again were more
frequent in the senior group. An ANOVA of distractor
choices including age and SP/SA as variables supported
the age difference [F(I,130) = 7.23,MSe = .23] and also
produced a marginal age X SP/SA interaction [F(l ,130) =

3.14, MSe = .23; p < .08]: Whereas seniors made more
distractor choices in the SP condition than in the SA con
dition, the younger subjects showed the opposite trend.
We note that the seniors made reliably more choices
overall when the salesman was present than when he was
not (overall choosing rates of .64 and .44, respectively, a
significant difference by Fisher's exact test), whereas the
young adults showed no such trend (overall choosing rates
of .34 and .37, respectively). This result with seniors
might be viewed as a type of bystander effect, since the
victim's presence appeared to increase erroneous choos
ing, even though identifications of the salesman per se
occurred very rarely.

Confidence and Metamemory
Mean ratings of confidence across the three lineups

showed no reliable age difference, averaging 4.1 (SD =
1.1) for young adults and 4.0 (SD = 1.5) for seniors on

the 1-7 scale (7 = highest confidence). However, older
subjects rated themselves lower in memory self-efficacy
than did the younger adults on the prelineup question
naire; this difference was significant, though not dra
matic. There were two measures: the first was the num
ber of lineup conditions (out of IS) under which subjects
believed they could identify the culprit. The mean for se
niors was 9.7 (SD = 4. 16), and for the young, 11.7
(SD = 2.29) [F(I,132) = 13.8, MSe = 11.2]. The second
measure was the average confidence level for "yes" re
sponses on the questionnaire, excluding confidence rat
ings of less than 20% sure. Here, the mean for the seniors
was .63 (SD = .24) and for the young was .71 (SD =
.15), a difference that was also reliable [F(1, 132) =
5.71, MSe = 397.8].

To assess the relation between prospective confidence
(on the self-efficacy questionnaire) and retrospective
confidence (on the lineups), we normalized the two self
efficacy scores, averaged the z scores to get a single
prospective self-efficacy score, and then computed the
gamma correlations. Both age groups showed significant
correlations between prelineup estimates ofthe ability to
recognize the target in Lineup 1and postlineup confidence
that they had responded correctly (y = .19 and .33 for
young and elderly, respectively). The seniors showed sig
nificant correlations between their metamemory predic
tions concerning Lineup 1 and confidence on the other
two lineups as well ( y = .25 and .19 for Lineups 2 and 3,
respectively). Also, for seniors only, all three postlineup
confidence ratings were correlated (all three ys = .27).
Unfortunately, the reduced correlations in the young adult
group are difficult to interpret, because of reduced stan
dard deviations in the confidence measures in this group.

Person Recall
Finally, using the data from the recall questionnaire

that subjects completed after hearing the conversation
videotape, we counted the number of correct responses
(out of 3) to questions about the speaker's appearance.
Mean recall scores averaged .62 (SD = .73) and .83 (SD =
.65) for the seniors and young adults, respectively, which
was not a reliable difference. To assess the relationship
ofrecall memory to recall accuracy, we computed gamma
correlations between the two recall measures and identi
fication accuracy, choosing, and confidence on the lineup
in which the speaker was the target (Lineup 3), as well as
overall choosing and accuracy rates. Neither recall mea
sure correlated significantly with any lineup measure
(largest y< .12) in either age group.

Discussion

Experiment I showed that age-related deficits in face
recognition, and specifically the false alarm effect, gen
eralize to the context of eyewitness identification. The
key finding of an age-related increase in erroneous
lineup choices was found in three different lineup tasks
that differed in difficulty, delay, and presentation mode.
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Further research, perhaps incorporating more ecologi
cally valid parameters, will be needed to establish the gen
erality of the false alarm effect within the domain ofeye
witness identification. The present research, though just
a first step, serves to raise the possibility that the crimi
nal justice system may need to reform procedures to take
into account the increased probability of false identifi
cations by older adult witnesses.

Although seniors exceeded younger subjects in making
false identifications in Lineups 1 and 3, they were not
more prone to select the "bystander" (i.e., the salesman) in
Lineup 2. This outcome presents a problem for the con
text recollection hypothesis, which had predicted an in
crease in bystander selections among the older subjects.
However, hope for the hypothesis is provided by the find
ing that older subjects made generally more choices in
the SP condition than in the SA condition, whereas the
young adult subjects did not. It is possible that the pres
ence of the salesman, who had been seen earlier, inflated
seniors' sense of perceived familiarity of the lineup as a
whole. Although they seldom were fooled into choosing
the salesman (perhaps reflecting some ability to recol
lect context), their heightened sense of general familiar
ity might have increased their already significant bias to
make a lineup choice. This post hoc interpretation will be
addressed in future studies.

What about alternative accounts of increased choos
ing rates among elderly eyewitnesses? One such alterna
tive is that our seniors simply failed to understand, or did
not believe, that targets truly might be absent from our
lineups. More research may be necessary for this hypoth
esis definitely to be rejected, but we note that our lineup
instructions were designed to discourage unreflective
choosing by elaborating and repeating the point that the
police might be wrong, that the true culprit might not be
in the lineup, and that it was not necessary to make a
choice. Also, the no-choice option was prominently dis
played on the response sheets (which also included an
other reminder that the target might not be present). It
would seem to be have been difficult for seniors to miss
all these reminders.

Another view of our findings is that perceptual pro
cessing deficits were the cause ofseniors' high choosing
rates. We included the BFRT specifically in order to ex
plore this possibility. We found that while low BFRT
scores were predictors of low accuracy, they were not
predictors of high choosing rates. Moreover, age-related
increases in choosing rates were large and reliable even
when low scorers on the BFRT test were dropped from
the elderly sample. Although other types of perceptual
deficits besides those tapped by the BFRT might be con
founded with age and affect lineup choosing, we think
this unlikely. The BFRT closely resembles the lineup
task in the demands that it makes on perceptual processes
(one person's face must be picked out from others despite
changes in pose, expression, etc.). Hence, perceptual
deficits not tapped by the BFRT are unlikely to influence
lineup identification.

It also is important to consider the possibility that se
niors' generally poorer memories are sufficient to explain
their elevated choosing rates. Weighing against this in
terpretation, we found that poor recall of information from
the conversation video was not associated with higher
rates of false choosing, or with generally lower accuracy,
in either age group. This suggests that no general "poor
memory" factor was operative. In a subsequent study
(Searcy, Bartlett, & Memon, 1998), we found that person
recall correlated positively with erroneous choosing, par
ticularly among seniors. These findings make it even more
unlikely that generally poor memory mediates the false
alarm effect. Indeed, it would appear that good recall, if
anything, encourages, rather than discourages, false
identification.

Although we doubt that failures to comprehend instruc
tions, perceptual processing deficits, or generally poor
memory can explain the elevated false choosing rates
among our senior subjects, the context recollection hypoth
esis is not uniquely capable ofhanding the results. In our
introduction, we argued that the literature on old/new
recognition suggests two alternative views-that older
persons have problems in making fine mnemonic dis
criminations, and that they suffer a general deficit in
visuospatial memory. Either view can handle the present
observations ofage-related increases in lineup choosing
rates; indeed, it is arguable that either idea would have pre
dicted such differences. In Experiment 2, we returned to
the old/new recognition paradigm and addressed a more
distinctive and counterintuitive prediction of the context
recollection hypothesis.

EXPERIMENT 2
False Alarms for Conjunctions and New Faces

Recent research in old/new recognition (Reinitz, Lam
mers, & Cochran, 1992; Reinitz, Morrissey, & Demb,
1994) has examined false alarm rates for a type of lure
item that combines the features of two different study
items within a perceptually well-integrated stimulus. False
alarm rates for such conjunction lures have been examined
in various stimulus domains, including words, (nonsense)
pseudo-words, and more and less elaborated line draw
ings offaces (Kroll, Knight, Metcalfe, Wolf, & Tulving,
1996; Reinitz et aI., 1992; Reinitz et aI., 1994). Invariably,
such lures evoke high rates. of false alarms-reliably
higher than entirely new items orfeature lures composed
of half old and half new features.

A number ofconsiderations, including common sense,
suggest that older individuals should be particularly sus
ceptible to false recognitions ofconjunction lures. First,
since age-related deficits generally are present in more
difficult tasks, one might predict on this basis alone that
older persons would be worse than young adults in reject
ing conjunction lures. Moreover, false alarm rates for con
junctions appeared to be higher among healthy older per
sons than among young adults in the Kroll et ai. (1996)
study (see Table 3), although age differences were not
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statistically evaluated there. Finally, conjunction foils
have two characteristics that we have identified as being
associated with age-related false alarm rate differences:
They closely resemble study faces, and their rejection as
"new" would appear to require encoding and retrieval of
visuospatial information. Hence, ifthere were age-related
deficits in either fine-discrimination ability or in visuo
spatial memory, we would predict age differences with
these items.

Such considerations notwithstanding, the context rec
ollection hypothesis carries the implication that false alarm
rates for conjunctions might not show age differences
under some conditions, perhaps especially conditions of
face recognition. This implication derives from Mand
ler's (1980) conception that perceived familiarity is based
on the intra-item integration or organization ofthe sensory
and perceptual elements of a stimulus, apart from any
memory for the context(s) of its prior encounter. A con
junction clearly differs from its parent stimuli in terms of
intra-itemrelations, and, therefore, it should be distinguish
able from an old face on the basis of familiarity. If per
ceived familiarity is largely age invariant (Bartlett, 1993;
and see Dywan & Jacoby, 1990;Jacoby et aI., 1996; Rabin
owitz, 1984), false alarm rates for conjunctions might
show minimal age differences.

In applying Mandler's (1980) theory to the conjunction
effect, we would not wish to claim that old-conjunction
discrimination is based only on differences in perceived
familiarity under all conditions. More complex retrieval
processes involving context recollection might contrib
ute as well, especially in conditions that impair the en
coding ofintra-item relations (e.g., the use ofstimuli that
are not perceived as wholes). With these considerations
in mind, we attempted to facilitate the encoding of intra
item relations by (1) using photographic quality pictures
of faces as our stimuli, (2) using image graphics techniques
to construct "seamless" composite faces, and (3) present
ing each face picture two times at study. A study list in
cluding 16 faces, each presented two times, was followed
by a test containing 8 copies of study list faces (old items),
8 conjunctions, each of which included the internal fea-

tures of one study face and the external features of an
other, and 8 entirely new faces. We expected to replicate
the finding (Table 1) of an age-related increase in false
alarm rates for entirely new faces. The key question was
whether we would also observe an age-related increase
in false alarm rates for conjunctions.

Method
Subjects

Experiment 2 was conducted at the conclusion of Experiment 1,
using the same subjects. However, 2 young adults were dropped be
cause they had seen the materials before. This left 74 young adults,
58 normal BFRT elderly, and 17 low BFRT elderly.

Materials
The stimuli were black-and-white photographs ofmale faces from

a 1965 Texas A&M yearbook. The original images were digitized
and the composites created with Corel Draw software. "Noise" was
added to all of the images to regularize the skin texture across pic
tures, which facilitated the creation of realistic composites. Com
posites consisted ofthe inner features ofone face (eyes, nose mouth)
and the outer features of another (hair, ears, chin). The contiguous
edges of the two components of each composite were blended with
Corel Draw, creating faces that were superficially indistinguishable
from original yearbook photographs. Examples oftwo originals and
a composite made from them are shown in Figure 2.

Procedure
The faces were approximately 6 x 6 in. in size when projected on

the 21-in. monitor, and they were viewed from a distance 00.5 ft.
Viewing time at study and test was 5 sec per item, with a 3-sec lSI
during which the serial position ofthe next face was displayed. The
subjects were instructed that a set offaces would be shown and that
a recognition test would follow. The list itself included 16 faces,
each presented two times, along with 3 filler faces. The 35 items were
randomly sequenced, with the constraints that the fillers occupy the
first and last two serial positions, and that each of the 16 critical
faces appear once in each list half. Halfofthe critical 16 study faces
were original photographs, and half were composites constructed
from two different original photographs as described above.

Following the study list, the subjects saw a 24-item test list that
consisted of (1) 8 items from the study list, (2) 8 items that were
conjunctions of faces from the study list, and (3) 8 entirely
new items. Half of the faces in each condition were original year
book photographs, and half were composites that combined the
inner and outer features of two different yearbook photographs.

Figure 2. Examples of two original faces and one composite ofthe type used in Experiment 2.
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Table 7
d's; Hit Rates, and False Alarm Rates for Conjunctions (FAC) and New Items (FAN)

on the Face Recognition Test (With Standard Deviations) for Young Adults,
Normal BFRT Seniors, and Low BFRT Seniors

d'

Hit Rates

Age Group M SD

FAC

M SD

FAN

M SD

OIdlNew

M SD

Old/Conj.

M SD

1.40 .922.93 1.17.06 .11.39 .22.18.79Young
Seniors

Normal BFRT .80 .21 .40 .20 .20 .20 2.30 1.43 1.45 1.13
Low BFRT .69 .18 .53 .24 .30 .24 1.17 .63 .45 .95

Note-The large ns of76 and 58 for the young and normal BFRT seniors produce standard errors
for the hit, FAC,and FANscores of less than .03 in these two groups. The smaller n of 17 for the
low BFRT seniors puts their standard errors at less than .06.

Hence, half of the conjunctions on the recognition test were in fact
original yearbook photographs whose parts had been previously
viewed in two different composites in the study list. The remaining
conjunctions were composites of yearbook photographs whose
parts had been previously viewed in two different originals in the
study list.

Results

Table 7 shows performance on the old/new face recog
nition task by the young adults and by the older subjects
who scored normally and poorly on the BFRT. Note that
the hit rates for old faces were virtually identical in the
young and normal BFRT senior groups, and only slightly
reduced in the low BFRT senior group. Indeed, an ANOVA
of the hit rates showed no group effect (p > .10). In con
trast, the false alarm rates for conjunctions (FAC) and
entirely new faces (FAN) showed an interactive pattern
whereby (1) the normal BFRT elderly exceeded the young
in FAN but not in FAC and (2) the low BFRT elderly ex
ceeded the normal BFRT elderly in both types of false
alarm. Supporting this characterization, an ANOVA per
formed on the false alarm rates showed main effects of
both group [F(1,146) = 11.9, MSe = 444] and lure type
[F(1,146) = 110.5, MSe = 295], as well as the inter
action [F(2,146) = 4.73, MSe = 295]. Moreover, all three
effects remained when the low BFRT seniors were dropped
from the ANOVA, leaving only the young and normal
BFRT groups [Fs(I,130) = 8.47, 160.5, and 9.44, for
group, lure type, and the interaction, respectively, with
MSes = 405, 285, and 285, respectively]. A separate
ANOVAcomparing just the normal and low BFRT elderly
showed only the group and lure type main effects (Fs =

5.57 and 44.4, respectively, with MSes= 604 and 281, re
spectively), with no interaction.

The pattern of hits and false alarms suggests that the
normal BFRT seniors differed from young adults in the
relatively easy discrimination between old and entirely
new faces, but not in the more difficult discrimination
between old and conjunction faces. To evaluate this im
plication, we used the hit and false alarm rates of each sub
ject to compute two d' scores, one for old/new discrim
ination and another for old/conjunction discrimination.
As shown in Table 7, differences between young adult

subjects and normal BFRT seniors were limited to the
old/new scores. Planned comparisons revealed that the
young exceeded the normal BFRT seniors in old/new d's
[F(1,149) = 12.0,MSe = .54], but not in old/conjunction
d's (F< 1). In contrast, the low BFRT seniors fell below the
normal BFRT seniors in old/conjunction d's [F(I,149) =
4.44, MSe = .75], though not significantly in old/new
d's (F< 1).3

Discussion

Young adults and normal BFRT seniors showed virtu
ally identical hit rates, and they showed no difference in
false alarm rates for conjunctions ofold faces. However,
in agreement with previously published face recognition
studies, as well as with the findings from Experiment 1,
false alarm rates for entirely new faces showed an age
related increase. The d' analysis reinforces the data from
hits and false alarms. The usual age-related deficit in d's
was supported, but only when the index was based on data
from new items. The d's for discriminating old items
from conjunctions showed no deficit for normal BFRT
seniors in comparison with young adults. Although the
old/conjunction d's were relatively low, they were not in
sensitive, as was revealed by the difference between the
normal BFRT and low BFRT groups.

The outcome of Experiment 2 strongly supports the
context recollection hypothesis outlined in the introduc
tion. The hypothesis holds that false alarms to new faces
are increased in old age because the age-sensitive pro
cess of context recollection aids successful rejection of
such faces. False alarm rates for conjunctions are not in
creased in old age, because such items are more easily
rejected on the basis of differences in perceived famil
iarity-itse1fbased on intra-itemintegrative and relational
information-than on the basis ofmore cognitively com
plex processes involved in context recollection. Older per
sons free of serious perceptual deficits generally show
no impairments in the processing activities underlying the
experience ofperceived familiarity. This is the reason why
they showed no deficit in rejecting conjunction lures.

We would not make this argument for all types ofcon
junctions in all experimental situations. Faces are un-
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usual-ifnot actually unique-in the extent to which they
are processed as well-integrated wholes (e.g., Bartlett &
Searcy, 1993; Bruce & Humphreys, 1994; Tanaka & Farah,
1993). With stimuli less conducive to holistic process
ing, the integrative mechanisms underlying the experience
of perceived familiarity might not support discrimina
tion between old items and conjunctions. In such cases,
there might be no other basis than conscious recollection
for old/conjunction discrimination. Indeed, such reason
ing might explain the appearance of age differences in
false alarm rates for conjunctions in prior studies using
stimuli such as actions (Cohen & Faulkner, 1989) or
highly schematized face drawings (Kroll et aI., 1996),
summarized in Table 3.

Future research must address the range of stimuli and
tasks that can produce the present pattern of an age
related increase in false alarm rates for new items along
with age invariance in false alarm rates for conjunctions.
However, regardless of what such research shows, the
present findings are theoretically important in at least
two ways. First, they are important as a counterexample
to the general observation that more difficult tasks pro
duce larger age deficits, and as a new bit of evidence that
age-related increases in false alarm errors do not simply
reflect generally poorer perceptual or mnemonic pro
cessing on the part ofolder persons. Normal BFRT seniors
performed as well as young subjects on the difficult task
ofrejecting conjunction lures. These seniors were impaired
in comparison to the young only on the less difficult task
of rejecting entirely new lures. If generally poor percep
tion or memory were the causal factor producing the false
alarm effect, it would seem to follow that age differences
in false alarm rates would appear across the board or
would be even larger with difficult lures than with easier
lures. Yet only the low BFRT seniors showed a general
performance deficit; the deficit shown by the normal
BFRT seniors was much more specific.

The second way in which our findings are important
is that they violate predictions made by two otherwise
quite plausible alternative hypotheses considered in the
introduction. One of these hypotheses-consistent with
a large number offindings summarized in Table 3-holds
that older individuals suffer deficits in making fine dis
criminations between old stimuli and highly resembling
lures. The second hypothesis-supported by the finding
of false alarm effects with novel, visuospatial stimuli
holds that older individuals are generally impaired in
visuo spatial memory. Conjunctions clearly qualify as
highly resembling lures, and distinguishing such items
from old faces would appear to be a task involving visuo
spatial memory. Hence, both hypotheses should predict
the occurrence of strong age-related differences in reject
ing conjunction lures. In violating this prediction, the
present findings rule against these two hypotheses as ac
counts for age differences in face recognition. Ofcourse,
they remain as viable explanations for age differences in
other stimulus domains (see Koutstaal & Schacter, 1997).

GENERAL DISCUSSION

The results of our experiments provide important in
formation about the generality and processing mechanisms
of the false alarm effect in face recognition. In Experi
ment 1, we confirmed that the false alarm effect gener
alizes to the eyewitness identification paradigm. While
accurate choices in TP lineups showed inconsistent age
differences, false identification rates were consistently
higher among seniors (see Tables 4 and 5). That the false
alarm effect found in old/new recognition would extend
to the lineup tasks was predicted by a context recollec
tion hypothesis-which holds that age-related increases
in false alarm errors reflect age-related deficits in recol
lecting context-but it also was consistent with two alter
native hypotheses considered in the introduction. In Ex
periment 2, we tested the more discriminating prediction
that age-related increases in false alarm errors might not
generalize from entirely new lures to conjunction lures
that combine the features of different study faces. This
counterintuitive prediction was impressively confirmed,
favoring the context recollection hypothesis over both of
the alternatives that we had been considering. In further
support of the context recollection hypothesis, both ex
periments ruled against the possibility that the false alarm
effect in face recognition is due to a deficit in perceptual
processing offaces. Although seniors who scored poorly
on a test offace matching (the BFRT) showed performance
impairments, these differed qualitatively from those shown
by other seniors. Moreover, the false alarm effect in old/
new recognition and lineup identification remained very
much in evidence when the seniors showing evidence of
perceptual impairments were excluded from the analyses.

Although the present data favor the context recollec
tion hypothesis, this and other new research suggests that
it might require modification or elaboration. The context
recollection hypothesis as formulated here suggests that
the old rely more on familiarity than the young do. An al
ternative construal (see Bartlett, Halpern, & Dowling,
1995) holds that perceived familiarity affects recognition
regardless of age. However, attaining optimal levels of
recognition accuracy often requires that observers dis
tinguish different sources of perceived familiarity (see
also Schacter, Koutstaal, Johnson, Gross, & Angell, 1997).
Recollection ofcontextual information provides one way
to solve the source discrimination problem. But since the
older adults are impaired at context recollection, they will
tend to show impairments in recognition accuracy, and
specifically in rejecting highly familiar lures, when
(1) source discrimination is required by the task, or at
least is facilitative to performance on the task, and (2) al
ternative methods of source discrimination are either un
available or not very effective. Face recognition may in
volve both ofthese factors, since even entirely new faces
in a recognition test-or in a lineup-might evoke strong
feelings of perceived familiarity (Bartlett, 1993). More
over, the source of this perceived familiarity may be hard
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to determine in any other way than through recall ofprior
context.

Two important issues remain to be addressed. First,
the simultaneous/sequential manipulation in Experiment 1
(Lineup 3) did not confirm prior findings of a reliable
reduction in erroneous lineup choosing with sequential
presentation (Cutler & Penrod, 1995; Wells, 1984). Al
though we were surprised by this finding, we note that
the simultaneous/sequential variable was not introduced
until Lineup 3, by which time all subjects had already ex
perienced two simultaneous lineups. It is possible that
the subjects' strategies were too firmly set to be shifted
at this stage. Supporting this idea, Parker and Ryan (1993)
found that the benefits of sequential presentation were
reduced by practice. Alternatively, our unusual method
ofvideo presentation may have reduced the effectiveness
of the sequential lineup. In a subsequent study (Searcy
et aI., 1998), we have found significant reductions in
choosing by both young adults and seniors in a more
standard sequential presentation condition.

A final issue to address concerns the extent to which
our lineup study has real-world implications. Several as
pects of the eyewitness simulation scenario have been
criticized, among them the use of uninvolved bystander
witnesses and videotaped presentation ofsimulated events,
both ofwhich were characteristics ofExperiment 1. How
ever, the available evidence suggests that laboratory studies
yield relevant data. First, uninvolved bystander witnesses
are not rare. Lieppe (1995) estimates that approximately
8,000 trials a year may be based on evidence from unaf
fected bystanders. While this may be a small percentage
ofall trials, the figure is not negligible. Second, bystand
ers and victim witnesses do not differ in identification rates
(Hosch & Cooper, 1982). Finally, Yuille and colleagues
(e.g., Tollestrup, Turtle, & Yuille, 1994; Yuille & Cutshall,
1989) have conducted field and archival analyses ofreal
life cases, the results ofwhich are mostly consistent with
what laboratory studies would predict. Summarizing these
data, Lieppe (1995) states that:

Thereis practically noevidence of whatcouldbe calledre
alism effects ... on memory reports and identifications.
There is no documentation of a relationship that has been
well established in laboratoryparadigms reversing in di
rection in a more involving and realistic eyewitness set
ting. (p. 919)

In summary, an age-related increase in false alarm er
rors is a robust phenomenon in face recognition, with
implications for theory as well as for the practice of in
terrogating older eyewitnesses to crime. The context rec
ollection approach offers promise as an avenue for ex
ploring these implications. It makes the testable prediction
that age-related false alarm effects should appear in rec
ognition tasks whenever perceived familiarity is a non
optimal basis for distinguishing targets from lures and
context recollection is helpful. It also predicts that inter
ventions that improve context recall (e.g., training in such
recall; see Jacoby et al., 1996), might help to reduce the

influence of context-free familiarity information on se
niors' real-world recognition and identification decisions.
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NOTES

I. In terms of signal detection theory, the pattern of inconsistent but
generally age invariant hit rates and an age-related increase in false
alarm rates suggests both a deficit in discrimination accuracy and a low
ering (loosening) of criterion in old age. Indeed, the studies that have re
ported the relevant measures have shown reliable deficits in discrimi
nation and at least trends for criterion reductions in their senior groups.
Computing d's and C scores from the hit and false alarm rates for each
experiment listed in Table I, we found that young adults performed with
a mean d' of 1.8 and a neutral (unbiased) criterion of - .03, whereas se-

niors performed with a lower mean d' (M = 1.2), and a substantially
more liberal criterion of -.30 [t tests performed on the d's and Cs com
puted from the 12 studies supported the significance of both effects,
ts(1l) = 5.41 and 4.93, respectively].

2. This effect was especially strong with the possible (spatially co
herent) drawings that might be viewed as most similar to faces. With
these drawings, false alarm rates for the young and elderly groups av
eraged .20 and .46, respectively, with the corresponding hit rates aver
aging .68 and .75.

3. We also computed bias scores (Cs), which showed that the criterion
for old/new discrimination was lower in the two senior groups (Ms =

.00 and - .02, for the normal and low BFRT seniors, respectively) than
in the young adult group (M = .43).
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