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Recognition memory for faces has traditionally been
considered good compared with memory for other types
of images (e.g., buildings, airplanes, dogs; see A. G.
Goldstein & Chance, 1970; Scapinello & Yarmey, 1970;
Yin, 1969; but see Hancock, Bruce, & Burton, 2000). In
these previous studies, however, the faces were fully at-
tended at exposure. A separate literature has suggested
that attention versus inattention at exposure can modu-
late later recognition memory, at least for fairly neutral
stimuli such as geometric shapes (e.g., Rock, Schauer, &
Halper, 1976), line drawings (Goldstein & Fink, 1981;
Rock & Gutman, 1981), or words (e.g., Gardiner &
Parkin, 1990). The possible effects of attention on face
memory have rarely been examined, though. We con-
sider some exceptions to this general rule below.

Kellogg (1980) compared recognition memory for
faces that subjects were instructed to concentrate on dur-
ing exposure with memory for faces exposed as distrac-
tors while subjects performed multiplication on heard
numbers. In the latter condition, face memory was re-
duced. However, as the display duration (about 10 sec)
permitted eye movements, the subjects might simply have
looked less at the faces when performing multiplication,

effectively reducing exposure. Kellogg, Cocklin, and
Bourne (1982) found similar effects using a multiplica-
tion task presented visually, with face exposure reduced
to 2 sec, but shifts of fixation away from the faces dur-
ing multiplication were still possible. Reinitz, Morrissey,
and Demb (1994) compared incidental memory for line-
drawn faces that were either fully attended during expo-
sure or exposed while subjects counted rapid sequences
of dots, presented alternately on the top and bottom of a
face. Face recognition was worse after the latter task, but
as the counting task involved alternation between the top
and the bottom of the face, it could have disrupted the
holistic processing associated with face encoding (see,
e.g., Tanaka & Farah, 1993; Tanaka & Sengco, 1997). In-
deed, holistic processing might also have been disrupted
by the attentional manipulation in Kellogg et al. (1982),
which involved presentation of the math problem on the
left and right sides of the face.

In both Kellogg et al.’s (1982) and Reinitz et al.’s (1994)
studies, memory for faces was compared in conditions
when faces were either fully attended or fully task-
irrelevant. Although this comparison is a useful starting
point, Lavie’s (1995, 2000, 2001) recent “perceptual
load” theory suggests that when addressing the role of
attention, a more subtle and telling comparison might be
to examine memory for stimuli that always appear as
task-irrelevant distractors, but under different conditions
of load in an unrelated task. A central point of Lavie’s
load theory is that merely instructing participants that a
stimulus is “task-irrelevant” may not always guarantee
that attentional resources can be voluntarily withheld
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Incidental recognition memory for faces previously exposed as task-irrelevant distractors was as-
sessed as a function of the attentional load of an unrelated task performed on superimposed letter
strings at exposure. In Experiment 1, subjects were told to ignore the faces and either to judge the
color of the letters (low load) or to search for an angular target letter among other angular letters (high
load). A surprise recognition memory test revealed that despite the irrelevance of all faces at exposure,
those exposed under low-load conditions were later recognized, but those exposed under high-load
conditions were not. Experiment 2 found a similar pattern when both the high- and low-load tasks re-
quired shape judgments for the letters but made differing attentional demands. Finally, Experiment 3
showed that high load in a nonface task can significantly reduce even immediate recognition of a fix-
ated face from the preceding trial. These results demonstrate that load in a nonface domain (e.g., let-
ter shape) can reduce face recognition, in accord with Lavie’s load theory. In addition to their theoret-
ical impact, these results may have practical implications for eyewitness testimony.
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from it. Processing of “task-irrelevant” stimuli may only
be prevented if the perceptual load of the task prescribed
for task-relevant stimuli is sufficiently high to exhaust
available attentional capacity. If the relevant task fails to
exhaust capacity, then in Lavie’s account, excess capac-
ity will be involuntarily allocated to the processing of ir-
relevant stimuli. Thus, irrelevant processing will only be
eliminated when the relevant task exhausts capacity for
it, as a natural consequence of all capacity being con-
sumed. Lavie’s theory therefore predicts that the percep-
tual load of a prescribed task will affect the degree of
processing that task-irrelevant distractor stimuli un-
dergo, even when the observer is equally motivated to ig-
nore the distractors in all cases.

In this study, we examined whether the perceptual load
of a nonface task can affect subsequent recognition mem-
ory for faces exposed during that nonface task, as Lavie’s
account predicts. Unlike previous studies, we always ex-
amined memory for task-irrelevant faces (now under dif-
ferent task-relevant loads), rather than comparing memory
for task-irrelevant and task-relevant faces (cf. Kellogg,
1980; Kellogg et al., 1982; Reinitz et al., 1994). Faces en-
countered during daily life will often be irrelevant to the
ongoing task at that time, yet may need to be recognized
later (as by eyewitnesses). Note that since the faces were
always task-irrelevant when exposed in our study, we did
not impose different encoding strategies for them, unlike
previous studies of attention and face memory.

EXPERIMENT 1

To manipulate load in a nonface task, we employed
letter search tasks used in previous perceptual load stud-
ies (reviewed in Lavie 2000, 2001). Each display com-
prised a letter string superimposed on a task-irrelevant
unfamiliar face. In the low-load condition, the letter task
involved simple color discrimination, typically thought
to impose low attentional load (e.g., Treisman & Gelade,
1980). The high-load task required difficult letter shape
discrimination, which should be more attentionally de-
manding (e.g., Lavie, 1995; Treisman & Gelade, 1980)
and has reduced processing of nonface distractors in pre-
vious load studies (see Lavie, 2000, 2001). Any effect of
load in the letter task on subsequent explicit recognition
of the distractor faces was assessed in a surprise recog-
nition test at the end of the experiment.

Method
Subjects and Apparatus. Twelve naive undergraduates from

University College London participated. All reported normal or
corrected-to-normal vision. Viewing distance was 60 cm.

Stimuli. As illustrated in Figure 1, each display comprised a face
with the middle of the nose at fixation and a letter string superim-
posed across this middle point. The letter string could be red or
blue, and comprised one target letter (X or N) and five nontarget let-
ters (H, K, M, W, or Z) arranged in random order (cf. Lavie, 1995;
Lavie & Cox, 1997). Each letter measured 0.4º � 0.5º of visual
angle, separated from its neighbors by 0.2º. Faces were photo-
graphic grayscale images edited to remove extraneous background.

Each face measured 4.3º–6.2º horizontally and 6.2º vertically against
a light gray background.

Seventy-two anonymous faces were used: 24 apiece for the low-
and high-load conditions and 24 serving as new faces (foils) in the
subsequent recognition test. Each set of 24 contained 12 male and
12 female faces. The particular faces used for low load, high load,
or foils were counterbalanced across subjects. Combinations of tar-
get letter identity, target letter position, string color, and face iden-
tity were also counterbalanced so that high- and low-load displays
were equivalent.

Procedure. Each trial began with a central fixation point for
500 msec, followed by the face-plus-string display for 200 msec
(i.e., too brief for saccades). The subjects made a speeded response,
pressing one key for red and another for blue letter strings (low
load) or one for target X versus target N (high load). A tone gave
feedback for errors or failures to respond within 3 sec. Alternating
blocks had the high- or low-load letter task (starting condition
counterbalanced). In the high-load condition, string color was con-
stant through a block (red or blue) to minimize any congruency ef-
fects from response associations carrying over from the low-load
task. The experiment began with two practice blocks of 12 trials for
each load condition with just the letter strings presented, followed
by 12 experimental blocks, each consisting of 48 trials in random
order. Thus, each particular face was shown 12 times in total.

The subjects were requested to focus on the letter strings and ig-
nore the irrelevant faces throughout. The surprise face recognition
test followed these blocks. The subjects were presented with an iso-
lated face on each trial, and they judged whether it had been pre-
sented before in the experiment.

Results
As can be seen from Figure 2A, mean response times

(RTs) and error rates in the letter string tasks were higher

Figure 1. Example display from Experiment 1. In the low-load
condition, subjects responded to the color of the letter string (red
vs. blue). In the high-load condition, they responded to the iden-
tity of a target letter (X vs. N) among other angular letters in
physically equivalent displays. In both conditions, subjects were
instructed to ignore the irrelevant face distractor.
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in the high-load condition (mean RT � 876 msec, 16%
errors) than in the low-load condition (mean RT �
422 msec, 2% errors), confirming that perceptual load
was effectively manipulated [t(1,11) � 13.99, p � .01
for RTs; t(1,11) � 8.90, p � .01 for errors].

The percentage of “yes” responses in the recognition
task was computed separately for faces originally ex-
posed under low-load (51%) versus high-load (28%)
conditions. The false-positive rate for new foil faces was
23%; see Figure 2B. A one-way analysis of variance
(ANOVA) revealed an effect of experimental condition
[F(2,22) � 10.7, p � .01]. Planned comparisons showed
that in accordance with the load hypothesis, recognition
was highest for faces exposed as irrelevant distractors
under low-load conditions in the letter string task, sig-
nificantly higher than for faces exposed under high load
[t(1,11) � 3.01, p � .01] or for new faces [t(1,11) �
4.06, p � .01]. There was no difference between responses
to faces exposed under high load versus new faces
[t(1,11) � 1.13, p � .10].

Discussion
Experiment 1 showed a clear effect of attentional load

in the relevant nonface task on incidental memory for ir-
relevant face distractors. Although face distractors from
the low-load condition were often recognized later in the
low-load condition (despite having been completely ir-
relevant to the ongoing task at exposure), such recogni-
tion was eliminated in the high-load condition. Thus,

later face recognition depended on nonface load at ex-
posure, rather than just on the (fixed) task-irrelevance of
the faces.

The second experiment sought to replicate this load
effect and to extend it to a case where the high- and low-
load tasks now both required shape judgments for the let-
ter strings. Since the face recognition task used was pri-
marily shape- rather than color-based, the differential
demands of the shape versus the color judgments on the
letter strings might in principle have produced the dif-
ferential impacts on face processing in Experiment 1.

EXPERIMENT 2

Subjects were now required to indicate whether an X
or N was present in the letter string for both low-load and
high-load tasks. Thus, both target shape discrimination
and mapping of targets to responses were strictly matched
across load conditions. In the high-load condition, the
nontarget letters in the string were angular as before. In
the low-load condition, homogenous strings of six Xs or
six Ns were presented, so that attentional search was not
required. If incidental memory for distractor faces de-
pends on the attentional demand of the letter shape task,
then a pattern similar to that in Experiment 1 should be
observed. If, instead, any shape processing interferes
with face processing, but color processing (as in Exper-
iment 1) does not, then poor memory for the faces should
now be found in both the high- and low-load conditions.
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Figure 2. (A) Mean correct RTs (msec), percentage error rates, and standard errors
in the letter string task in Experiment 1, shown as functions of load condition (low vs.
high). (B) Mean percentage of “yes” responses in the surprise recognition test in Ex-
periment 1. Memory performance is shown as a function of experimental condition:
low or high load at exposure or new faces not previously exposed (foils). In the latter
condition, the bar indicates the false-positive rate.
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Method
Subjects. Twelve new undergraduates from University College

London participated.
Stimuli and Procedure. These were like those of Experiment 1,

except that the letter strings were always blue; in the low-load con-
dition only, they comprised either six Xs or six Ns; and in both load
conditions, the task was now an X/N discrimination.

Results and Discussion
As shown in Figure 3A, mean correct RTs and per-

centage error rates in the letter string task were again
higher for high load (mean RT � 729 msec, 13% errors)
than for low load (mean RT � 460 msec, 2% errors),
confirming that perceptual load was effectively manipu-
lated [t(1,11) � 10.02, p � .01 for RTs; t(1,11) � 5.45,
p � .01 for errors]. In terms of RTs, this difference was
smaller than that found in Experiment 1 [F(1,22) � 10.15,
p � .01 in a between-experiments comparison; F � 1 for
errors], mainly because of somewhat faster RTs in the
high-load condition of Experiment 2, perhaps as subjects
became more practiced at X/N discrimination when this
was constantly required for the response mapping.

A one-way ANOVA on percentage recognition responses
revealed a significant effect of condition [F(2,22) �
28.75, p � .01]. Planned comparisons showed that, as in
Experiment 1, face recognition was higher for faces ex-
posed as distractors under low load (56% “yes” responses)
than under high load [27% “yes”; t(1,11) � 5.36, p �
.01] or for new faces [17% “yes”; t(1,11) � 5.98, p �
.01]; see Figure 3B. On this occasion, the poorer mem-

ory for faces under high load exceeded the false-positive
rate [t(1,11) � 2.62, p � .05], presumably because the
load manipulation was not quite as strong as before (see
the between-experiments comparison above of the load
effect on letter performance). Nevertheless, high load in
an unrelated letter string task again significantly reduced
explicit incidental memory for task-irrelevant faces, as
compared with memory for faces that were equally task-
irrelevant when exposed under a lower load.

EXPERIMENT 3

The preceding experiments established that inciden-
tal recognition memory for fixated but task-irrelevant
faces can be greatly reduced by high load in an unrelated
task, at least in a delayed recognition test. Our final ex-
periment used a method adapted from studies of “in-
attentional blindness” (see Mack & Rock, 1998) to ex-
amine any effects of perceptual load in a nonface task
upon immediate recognition of the distractor face pre-
sented on the preceding final trial of the letter task. Each
subject thus now underwent recognition testing for one
face only (the face from the immediately preceding
trial). Note that repeated immediate testing was pre-
cluded, as subjects could then have known in advance of
exposure that faces would become task relevant. Ac-
cordingly, load in the letter task for those faces whose
recognition was tested now became a between-subjects
factor.
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Figure 3. (A) Mean correct RTs (msec), percentage error rates, and standard errors
in the letter string task in Experiment 2, shown as functions of load condition (low vs.
high). (B) Mean percentage of “yes” responses in the surprise recognition test in Ex-
periment 2. Memory performance is shown as a function of experimental condition:
low or high load at exposure or new faces not previously exposed (foils). In the latter
condition, the bar indicates the false-positive rate.
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If the poor recognition performance for faces exposed
under high-load conditions in Experiments 1 and 2 was
due merely to impaired retention over a long delay, the
load effect should be eliminated for immediate recogni-
tion. But if a load effect is found even with immediate
testing, this would imply that a phenomenon akin to that
often described as “inattentional blindness” (i.e., specif-
ically here a failure of immediate forced choice recogni-
tion memory) can be determined by perceptual load at
exposure, even for salient distractor stimuli such as faces,
and even when the load arises in an unrelated nonface task.

Method
Subjects. Forty-eight undergraduates from the University of

Glasgow participated.
Stimuli and Procedure. These were as before, except as follows:

The subjects completed only one low-load block and one high-load
block. Each block consisted of 24 trials showing different faces,
with the face appearing in the 24th (final) trial being determined in
advance on a subject-by-subject basis to counterbalance the critical
stimuli across subjects. Thus, over the course of the whole experi-
ment, each face appeared in the final trial under low- or high-load
conditions exactly once. The final trial of the letter task was imme-
diately followed by a surprise two-alternative forced choice (2AFC)
question, presented on the screen along with two faces, asking the
subjects to indicate which of the two faces was presented in the im-
mediately preceding trial. In each case, the concurrently presented
target and foil faces were gender matched to ensure that correct de-
cisions had to be based on face identity.

Results and Discussion
As Figure 4A shows, mean correct RTs and percent-

age error rates in the letter string task were once again

higher for high load (mean RT � 922 msec, 28% errors)
than for low load (mean RT � 514 msec, 4% errors), in-
dicating effective manipulation of load [t(1,47) � 17.92,
p � .01 for RTs; t(1,47) � 11.18, p � .01 for errors]. We
note that overall RTs and errors were somewhat higher
than in Experiments 1 and 2, presumably due to reduced
practice effects over just a single block.

Recognition memory performance in Experiment 3 is
summarized in Figure 4B. Results from the immediate
2AFC recognition test (i.e., concerning the last face pre-
sented on the immediately preceding letter-task trial)
showed that the probability of recognition memory was
substantially reduced from low to high load (recognition
rate was 67% in low load and 42% in high load). A one-
tailed chi-square test confirmed that this reduction was
significant [χ2(1) � 2.71, p � .05]. Given the salience of
the distractor faces and the immediacy of the 2AFC test,
this result may seem surprising, especially since the load
was imposed in a nonface domain (i.e., letters). Nonethe-
less, load in the nonface task determined the level of im-
mediate recognition for a distractor face, which was rel-
atively good under low load but significantly reduced for
high load, even on an immediate test.

GENERAL DISCUSSION

These experiments show that incidental memory for un-
familiar faces that were always exposed as task-irrelevant
distractors depended on the attentional load of an unre-
lated task performed at exposure. In all three experi-
ments, differential recognition rates were observed for
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Figure 4. (A) Mean correct RTs (msec), percentage error rates, and standard
errors in the letter string task in Experiment 3, shown as functions of load con-
dition (low vs. high). (B) Mean percentage of correct responses in the surprise
2AFC recognition test in Experiment 3. Memory performance is shown as a
function of load condition (low vs. high).
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faces presented during high- versus low-load letter tasks,
even though the faces were always equally irrelevant to
the prescribed task. Given that faces are often claimed to
be particularly memorable stimuli (e.g., Scapinello &
Yarmey, 1970; see introduction) and that some even claim
that faces may be processed by dedicated neural circuits
(e.g., Farah, Levinson, & Klein, 1995; Kanwisher, 2000),
it may seem remarkable that manipulating attentional
load in an unrelated nonface domain at the time of ex-
posure can so dramatically reduce recognition memory
for faces, including immediate recognition. However,
this result fully accords with the predictions of Lavie’s
(1995, 2000) load theory. It shows that attentional load
in one visual domain (here shape processing for letters)
can affect processing of stimuli in another domain (i.e.,
faces), thus confirming the generality of load effects.

The present findings also place new boundary condi-
tions on previous claims (e.g., Farah et al., 1995; Fodor,
1983) that face processing may be “modular” in the
sense of proceeding independently of attention (see also
Wojciulik, Kanwisher, & Driver, 1998) or in relying
solely on face-specific processing resources. Although
some aspects of face-processing may depend upon face-
specific mechanisms, our results show that memory for
faces, including immediate recognition, is affected by
concurrent demands for other (nonface) shape process-
ing capacity at exposure.

Our study goes beyond previous work (cf. Kellogg,
1980; Kellogg et al., 1982; Reinitz et al., 1994) in showing
that face memory does not depend solely on whether the
exposed faces are task-relevant or -irrelevant. All of the ex-
posed faces were task-irrelevant at exposure in our study,
and so were nominally “unattended” in this conventional
sense. Nevertheless, the degree of recognition for them de-
pended on the attentional load of the ongoing unrelated
task, as predicted by Lavie’s (1995, 2000, 2001) theory.

Although we have shown here that face recognition
depends on attention, faces might nevertheless be par-
ticularly able to attract attention when it is not already
committed elsewhere. Ro, Russell, and Lavie (2001) re-
cently reported within a “change-blindness” paradigm
that changing faces can be more effective at capturing
attention than other types of changing object. That result
occurred, however, in a situation in which all stimulus
types, including faces, were equally task-relevant, so at-
tention was not committed elsewhere. Given the present
results, we suggest that when a relevant nonface task im-
poses a sufficiently high load (demanding that observers
commit their attention to it), this demand may be suffi-
cient to preclude attention capture by task-irrelevant
faces, with consequences for their recognition even on
immediate test.

We tested “explicit” recognition with a direct test here,
so it remains possible that more “implicit” face recogni-
tion processes (see Burton, Young, Bruce, Johnston, &
Ellis, 1991; Young & Burton, 1999) assessed by indirect
means might be less dependent on attentional load. For
example, Lavie, Ro, and Russell (2003) recently ob-

served that on-line “response-competition” or “distrac-
tor congruency” effects from distractor faces were rela-
tively impervious to load manipulations. However, this
study involved a small set of very famous faces (e.g., Bill
Clinton), whereas here we used a large set of anonymous
faces, thus precluding direct comparison between these
studies. Jenkins, Burton, and Ellis (2002) also presented
famous faces as distractors and compared attentional ef-
fects for direct versus indirect measures of face recogni-
tion. It should be interesting in future work to implement
such a comparison for previously unknown faces, as
used here. For now, the present findings demonstrate that
explicit face recognition depends on attentional load in
a nonface task at exposure; this effect extends to imme-
diate recognition, thus suggesting that phenomena akin
to “inattentional blindness” can also depend upon load.
Future experiments could determine whether these ef-
fects for faces are qualitatively similar to those found for
nonface distractors. We make no claim that faces are
necessarily “special” here; indeed, our main point is that
nonface load can dramatically affect subsequent recog-
nition of distractor faces.

In addition to their theoretical interest, the present
findings may also have implications for the practical
issue of eyewitness reliability (see Devlin, 1976; Wells,
1993; Wells et al., 2000), in which explicit recognition of
faces is often critical. In daily life, faces will often be en-
countered while the observer is engaged in some other
attention-demanding visual task. The present results show
that even when a face is presented numerous times di-
rectly at fixation, observers may not explicitly recognize
it afterward if their attention was fully engaged by a non-
face task. Moreover, even immediate recognition of a fix-
ated face can be disrupted by the load of a nonface task.
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