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In two behavioral experiments involving lateralized stimulus presentation, we tested whether one of the
most commonly used measures of holistic face processing—the composite face effect—would be more
pronounced for stimuli presented to the right as compared to the left hemisphere. In experiment 1, we
investigated the composite face effect in a verbal identification task, similar to its original report (Young,
Hellawell, & Hay, 1987). Aligning top and bottom halves of composite face stimuli led to performance
decreases irrespective of hemifield, indicating holistic processing of comparable magnitude for inputs
provided separately to either hemisphere. However, when matching of the same top parts was required
in experiment 2, an alignment-dependent performance decrease was found for stimuli presented in the
left, but not right visual field. These observations suggest that the right hemisphere dominates in early
stages of holistic processing, as indexed by the composite face effect, but that later processes such as face
identification and naming are based on unified representations that are independent of input lateraliza-
tion. Moreover, the composite face effect may not rely on the exact same representation(s) when mea-
sured in matching and identification tasks.

� 2011 Elsevier Inc. All rights reserved.
1. Introduction

The well-known human right hemisphere superiority in face
processing has been inferred from studies of brain-damaged pa-
tients (e.g., Bouvier & Engel, 2006; Hécaen & Anguelergues, 1962;
Landis, Regard, Bliestle, & Kleihues, 1988; Levy, Trevarthen, & Sper-
ry, 1972; Michel, Poncet, & Signoret, 1989; Sergent & Signoret,
1992), divided visual field studies of normal observers (e.g., Hillger
& Koenig, 1991; Rizzolatti, Umiltà, & Berlucchi, 1971), neuroimag-
ing (e.g., Sergent, Ohta, & MacDonald, 1992) and electrophysiolog-
ical studies (e.g., Bentin, Allison, Puce, Perez, & McCarthy, 1996).
This right hemisphere superiority for face processing has also been
found in studies of non-human primates and other mammals (e.g.,
Peirce, Leigh, & Kendrick, 2000; Zangenehpour & Chaudhuri, 2005).
Consequently, the two hemispheres’ processing of faces is consid-
ered as being functionally distinct in that they are assumed to pro-
cess faces in a qualitatively different manner (Hellige, Jonsson, &
Michimata, 1988; Sergent, 1982). Holistic/configural processing is
thought to be preferentially executed by the right hemisphere,
while the left hemisphere is regarded as more involved in analyt-
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ical or part-based processing (Hillger & Koenig, 1991; Rossion
et al., 2000; Sergent, 1984, 1988).

In the field of face processing, holistic/configural processing
refers to the simultaneous integration of the facial features into a
unified perceptual representation (e.g., Maurer, Grand, &
Mondloch, 2002; McKone et al., 2003; Rossion, 2008; Sergent,
1984; Young et al., 1987). With respect to faces, there is evidence
that holistic processing can occur at two levels of visual categoriza-
tion (see e.g., Busigny, Joubert, Felician, Ceccaldi, & Rossion, 2010;
Rossion, Dricot, Goebel, & Busigny, 2011). The first entails face
detection. For instance, deciding whether a two-tone ‘‘Mooney’’
stimulus represents a face or not relies on the global configuration
of the stimulus, since the local elements of the stimulus are usually
not interpretable as being face-like (Mooney, 1957). There is
evidence that this type of processing is carried out relatively more
efficiently by the right hemisphere. For instance Parkin and
Williamson (1987), as well as Newcombe (1974) found that
Mooney faces were detected more quickly when presented within
the left visual field. Neuroimaging studies have also reported
exclusive or increased right lateralization during perception of
such Mooney or ‘‘Arcimboldo’’ face stimuli as compared to fully
visible face photographs (Dolan et al., 1997; Rossion et al., 2011).

Holistic processing is also involved in a finer-grained level of
categorization of faces at the individual level, e.g. when face dis-
crimination/matching, or identification of previously seen pictures
of faces is required (e.g., Hole, 1994; Sergent, 1984; Tanaka & Far-
ah, 1993; Young et al., 1987). Findings from neuroimaging (e.g.,
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Jacques & Rossion, 2009; Schiltz & Rossion, 2006) and brain-dam-
aged patients suffering from prosopagnosia (e.g., Barton, Press,
Keenan, & O’Connor, 2002; Levine & Calvanio, 1989; Riddoch, John-
ston, Bracewell, Boutsen, & Humphreys, 2008; Sergent & Villemure,
1989; see Busigny et al., 2010; Ramon, Busigny, & Rossion, 2010,
for a recent review and empirical evidence) also suggest a right
hemisphere superiority for holistic processing of individual faces.
However, there is a lack of consistent behavioral evidence from di-
vided visual field studies with healthy observers supporting this
view. For instance, while a right visual field/left hemisphere advan-
tage has been found for detection of changes between faces differ-
ing in single local features, superior performance for left visual
field/right hemisphere stimulus presentation is found when faces
differ in terms of multiple features (Hillger & Koenig, 1991; Parkin
& Williamson, 1987; Sergent & Bindra, 1981, experiment 1). Unfor-
tunately, it remains unclear which of these manipulations taps
relatively more into holistic processing. Indeed, feature-based pro-
cessing could be efficient when all facial features are diagnostic,
while holistic processing might be particularly important given
only a single diagnostic feature the location/nature of which
observers are unaware (Ramon & Rossion, 2010). Studies of hemi-
spheric lateralization which have used the inversion effect (Yin,
1969) as a measure of holistic processing have also provided incon-
sistent results. For instance, Ellis and Shepherd (1975) investigated
the efficiency with which participants matched upright/inverted
faces flashed briefly within the right or left visual field to subse-
quently presented comparison faces. Their results indicated higher
proficiency for stimuli presented in the left visual field, irrespective
of orientation. Contrariwise, using longer presentation durations
(120 and 150 ms) and bilateral stimulus presentation, Leehey, Car-
ey, Diamond, and Cahn (1978) found no negative effect of inversion
for right visual field presentation, but a pronounced inversion ef-
fect for faces presented in the left visual field.

A more direct and widely used measure of holistic processing is
the composite face effect. Initially demonstrated in a famous face
identification task (Young et al., 1987), it is more commonly used
in the context of face matching tasks (since Hole, 1994). The com-
posite face effect—the relative decline in recognizing top face parts
when they are aligned, as opposed to misaligned with bottom
parts—disappears or is strongly attenuated when stimuli are in-
verted (e.g., Hole, 1994; Rossion & Boremanse, 2008; Young
et al., 1987) and is considered the most compelling evidence that
faces are perceived holistically (Maurer et al., 2002).

In the present study, in a divided visual field paradigm we
aimed to investigate the lateralization of holistic processing using
the composite face effect. Composite face stimuli created from pic-
tures of personally familiar individuals were briefly presented
either in the left or right visual field and had to be verbally identi-
fied (experiment 1), or matched to previously presented face stim-
uli (experiment 2). This provided a promising means to probe the
laterality of holistic processing under different task constraints.
We hypothesized that holistic processing would be more pro-
nounced for stimuli presented to the right as compared to the left
hemisphere. Our aim was thus not to investigate the right hemi-
sphere advantage in face processing per se. Rather, we sought to
determine the extent to which the two hemispheres are involved
in holistic processing of individual faces, as assessed by the perfor-
mance decline associated with alignment of halves of composite
face stimuli, i.e. the composite face effect.

The use of personally familiar faces is advantageous given lim-
itations associated with the use of famous face stimuli. These do
not only concern the wide range of inter-/intra-individual variation
in degree of familiarity with famous faces, but also the potentially
iconic nature of their representations (Carbon, 2008). Although the
extent of familiarity with personally familiar faces may also vary,
such differences are assumed to be less severe than for instance
those involved when using famous faces from various fields/
periods of time. Using personally familiar faces further ensures
that robust representations have been acquired naturally, across
a number of viewing conditions, in the absence of potentially
unnatural processing strategies applied with experimental famil-
iarization of previously unfamiliar faces.

2. Materials and methods

2.1. Participants

All participants (normal/corrected vision) were personally
familiar with the individuals depicted by the stimuli (undergradu-
ate students from the faculty of Psychology with the same major
subject of study, attending various courses together). Twenty-
two individuals (16 females; mean age: 23 ± 1; four left-handed,
three of which were female), participated in experiment 1, 16 of
which (11 females; mean age: 23 ± 1; two left-handed) partici-
pated in experiment 2 (�2.5 months later; two participants were
rejected due to insufficient performance (see analysis), resulting
in n = 14, 10 female, four male; one left-hander per gender). Hand-
edness was assessed using the Edinburgh Handedness Inventory
(Oldfield, 1971).

2.2. Stimuli

Full frontal color photographs of 26 students were processed
using Adobe Photoshop 7.0. After cropping hair/external features,
top and bottom parts were created by inserting a five pixel gap just
above the top of the nostril. Each top part was then paired with
two bottom parts of the same gender, resulting in 52 composite
faces; two misaligned versions were created for each one by
horizontally offsetting bottom parts until the tip of the nose was
located beneath the center of the left or right pupil. Offsetting to
both sides was done so that the task relevant top parts would
not differ in position across hemifields, as bottom parts were al-
ways misaligned towards the fovea so that top parts were located
in exactly the same position for mis/aligned trials. In experiment 1
we selected the composite faces created from 23 of the original 26
photographs, thereby using 46 of the total of 52 composite stimuli.
Each stimulus was presented twice per condition, resulting in 184
trials in total. At a 60 cm viewing distance, the stimuli comprised
approximately 4 � 6� of visual angle (72 pixel/in. resolution). For
experiment 2, the full set of composite faces was used to maximize
the number of trials available for analyses. Furthermore, given that
this experiment required delayed matching, the stimuli were con-
verted to grayscale. This was done to circumvent participants
engaging in color-based matching, rather than matching of the
identity of the top parts to be attended. Importantly, although
experiment 2 could have been carried out using unfamiliar face
stimuli, we used (the same) personally familiar faces as in experi-
ment 1, to ensure that potentially diverging findings could not be
attributed to changes in familiarity across experiments.

2.3. Procedure

Stimuli were presented on white background on a 17-in. PC
monitor (60 Hz refresh rate; 1280 � 1024 pixel resolution) using
E-prime 1.1. Participants were seated in a quiet, dimly lit room
(viewing distance: 60 cm) and instructed to maintain central fixa-
tion; both experiments began with four randomly chosen practice
trials (excluded from analysis).

2.3.1. Experiment 1
Participants identified top parts of briefly flashed composite

stimuli by clearly pronouncing the first name into a microphone
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mounted on a tripod in front of them. On each trial a fixation cross
was presented for 1000 ms, followed by a composite stimulus in a
given hemifield for 200 ms (a presentation duration also used in
other studies involving lateralized stimulus presentation, e.g., de
Haan & van Kollenburg, 2005). Responses were recorded up to
5000 ms after the stimulus had disappeared; trials were separated
by a 1000 ms ISI. Within each of the two blocks, stimuli appeared
equally often within each visual field, with roughly the same num-
ber of mis/aligned trials per block. Stimuli presented within the left
and right visual field were presented offset by 190 pixels left/right
of the center of the screen (i.e. the borders of the laterally pre-
sented face stimuli were located 5� of visual angle from the screen
center). Trials had been previously randomized and separated into
blocks; stimuli were presented to participants in the same random
order as the task required recording their performance on the iden-
tification task (errors included failure to respond, as well as errone-
ous identification). RTs were recorded via a SRBOX connected to
the microphone and computer.
2.3.2. Experiment 2
Participants were instructed to judge (by button press) whether

top parts of probe stimuli were different/identical to those of pre-
ceding target stimuli. On each trial a fixation cross was presented
for 1000 ms, followed by a target presented centrally for 150 ms.
After a 1200 ms blank, a probe stimulus appeared within a visual
field for 150 ms (a presentation duration used by e.g., Leehey
et al., 1978). Participants could respond up to 3500 ms after disap-
pearance of the probe; trials were separated by a 1000 ms ISI. Tar-
gets and probes were either always both aligned or misaligned; in
order to avoid visual field cueing, on misaligned trials, the bottom
Fig. 1. Examples of trials presented in experiment 2. Shown here are two instances of
directions.
parts of targets and probes were offset at random either in the
same or opposite directions (again, top parts were always pre-
sented in exactly the same location irrespective of alignment; see
Fig. 1).

Participants completed two blocks differing only with respect to
the order in which a given face pair was presented (i.e. targets in
block 1 were probes in block 2; block order was randomly as-
signed). Each block contained 312 randomly presented trials,
which were separated into 12 parts of equal length with inter-
leaved pauses. Of these trials, 104 required a ‘‘different’’ response:
targets and probes were random pairs of same sex composite faces
with different tops and bottoms (52 misaligned, 26 presented per
visual field). The 208 trials requiring a ‘‘same’’ response consisted
of 104 catch trials which involved stimulus repetition
(target = probe; 52 aligned, 26 per visual field) and 104 crucial tri-
als, for which identical tops were paired with different bottoms.
The latter were the trials of interest for analyses (208 in total);
the remainder served to ensure sufficiently high performance.
2.4. Analyses

For both experiments, mean accuracy and correct RTs were
computed individually per condition (for each subject trials with
RTs > 3SDs of the average RT per condition were excluded). Addi-
tionally, further analyses were conducted on individual inverse
efficiency scores (RT/Accuracy; Townsend & Ashby, 1978). This
was done to consider potential speed-accuracy trade-offs and
circumvent the possibility of effects being precluded due to
individual differences in strategies (e.g., some participants showing
effects for only one of the two measures). Repeated measures
‘‘same’’ trials; top: aligned; bottom: misaligned, with bottoms offset in opposite



Table 1
Accuracy scores (% correct), RTs and inverse efficiency (SD) for participants across
conditions for (a) experiment 1 and (b) experiment 2. LVF: left visual field; RVF: right
visual field.

Accuracy (%) RTs (ms) Inverse efficiency

LVF RVF LVF RVF LVF RVF

a. Experiment 1
Aligned 64.2

(14.9)
66.7
(13.0)

1159
(252)

1135
(266)

1958
(813)

1804
(670)

Misaligned 65.0
(16.6)

71.0
(15.0)

1076
(252)

1059
(245)

1806
(761)

1609
(662)

b. Experiment 2
Aligned 82.3

(8.8)
85.6
(7.9)

778
(135)

770
(133)

957
(204)

912
(212)

Misaligned 85.6
(8.7)

84.8
(8.0)

755
(128)

765
(132)

896
(209)

917
(218)
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ANOVAs with 2 within-subject factors (visual field, alignment) were
conducted for all dependent measures; for both experiments
Mauchley’s test indicated no violations of sphericity. For experi-
ment 2 (delayed matching) only participants who scored P75%
for the catch condition were considered (two participants—one
male, both right-handed—were excluded); analyses were confined
to crucial, i.e. ‘‘same’’ trials involving changes of bottom parts of
consecutively presented targets/probes.

3. Results

Accuracy, RTs, and inverse efficiency scores (SDs) per condition
and experiment are provided in Table 1; Fig. 2 demonstrates in-
verse efficiency scores for both experiments.

3.1. Experiment 1

For accuracy scores, there was a main effect of visual field,
F(1,21) = 9.38, p < .01, given superior performance for stimuli pre-
sented within the right visual field, as well as a main effect of align-
ment, F(1,21) = 10.67, p < .01, due to higher accuracy for
misaligned trials. There was no significant interaction between
the two factors, F(1,21) = 2.90, p = .10. If anything, this trend was
in the opposite direction as predicted: a non-significantly larger
composite face effect for stimuli presented within the right visual
field. For RTs, only a main effect of alignment emerged,
F(1,21) = 8.41, p < .01, given longer RTs for aligned trials. Again
no significant interaction was observed, F(1,21) = .03, ns. Regarding
inverse efficiency, the results paralleled those obtained for accu-
racy, as only main effects of visual field, F(1,21) = 5.54, p = .03,
and alignment, F(1,21) = 8.72, p < .01, emerged, with no significant
interaction between the two factors, F(1,21) = .27, ns.

3.2. Experiment 2

Analyses of accuracy scores revealed no main effects (alignment:
F(1,13) = .72, ns; visual field: F(1,13) = .41, ns), but a non-significant
trend for an interaction between the two factors, F(1,13) = 4.36,
p = .057. For RTs, the results paralleled those obtained for accuracy
scores: no main effects (alignment: F(1,13) = 2.81, p = .12; visual
field: F(1,13) = .02, ns) and no significant interaction between the
two factors, F(1,13) = 2.87, p = .11. With respect to inverse effi-
ciency, there were no main effects of alignment, F(1,13) = 2.28,
p = .16, or visual field, F(1,13) = .70, ns. However, there was a signif-
icant interaction between alignment and visual field, F(1,13) = 4.70,
p < .05.1 Posthoc comparisons (adjusted for multiple comparisons)
indicate that this interaction arose given superior performance for
misaligned as compared to aligned trials for left, but not right visual
field presentation (t(1,13) = 2.44, p = .015, and t(1,13) = .23, ns).

3.3. Analyses of right-handed subjects only

To ensure that the observed effects were not driven by left-
handed subjects included in the tested sample(s), additional anal-
yses were performed on only the right-handed subjects’ IE scores.
1 Note that using the inverse efficiency (IE) scores measure has been recently
criticized (Bruyer and Brysbaert (2011), as this variable would generally increase
variance, decreasing sensitivity as compared to when using RTs or accuracy rates
alone. However, here, this is not the case: given the presence of a difference in the
predicted direction for both accuracy rates and correct RTs that just fails to reach
significance for each measure considered in isolation, the use of IE scores rather
increases sensitivity. Indeed, in the composite face paradigm, the predicted difference
may be observed for RTs for some subjects, and accuracy rates for other subjects.
Combining the two measures thus allows the full effect to be explored. Irrespectively,
as recommended by Bruyer and Brysbaert (2011), our analyses are not limited to IE
scores, and one should note that in the second experiment the difference is in the
predicted direction both for both accuracy rates and RTs.
For experiment 1 (n = 18, 5 male), the repeated measures ANOVA
yielded a main effect of alignment, F(1,17) = 5.26, p < .05, along
with a trend for a main effect of visual field, F(1,17) = 3.12,
p = .095, and no significant interaction, F(1,17) = .39, ns. For exper-
iment 2, the ANOVA (n = 12, 3 male) yielded no main effect of vi-
sual field, F(1,11) = .50, ns, a non-significant trend for an effect of
alignment (F(1,11) = 3.58, p = .085), and a trend for an interaction
between the two factors, F(1,11) = 4.30, p = .06. Percentile boot-
strap analyses were carried out to further investigate these differ-
ences (as the absence of main effects and interaction did not allow
for posthoc comparisons). We sampled subjects with replacement,
averaging the alignment-related differences in IE scores per visual
field across participants. This process was repeated 999 times,
leading to a distribution of bootstrapped estimates of the mean dif-
ference between the alignment related increases in IE per visual
field, averaged across subjects. The 95% confidence interval
(a = .05) of the difference between the two sample means (i.e.
the differences in IE due to alignment within each visual field sep-
arately) did not include zero, indicating a significant difference be-
tween the effect of alignment per visual field (CI: [9.21; 106.57]),
i.e. a significant interaction between both factors. Considering the
two sample means (effect of alignment per visual field) individu-
ally revealed that alignment was associated with a significant in-
crease in IE scores for stimuli presented in the left visual field
(CI: [16.64; 106.57]), but not those presented in the right visual
field (CI: [�47.50; 38.93]).
4. Discussion

Two experiments were conducted to investigate hemispheric
lateralization of holistic processing by determining the extent to
which the composite face effect (Young et al., 1987) varies as a
function of visual field presentation, and thus hemispheric stimu-
lation. Given previous findings of a right hemisphere dominance
in face processing, we hypothesized that the composite face effect
would be larger in magnitude for stimuli presented in the left vi-
sual field.

In keeping with the task employed in the original report of the
composite face effect (Young et al., 1987), our initial experiment
required naming top parts of composite stimuli, created from per-
sonally familiar individuals. With lateralized stimulus presentation
we observed a clear composite face effect, a finding which, to our
knowledge, has not been reported before. However, contrary to
our hypothesis, we found that this effect did not differ as a function
of visual field presentation, thereby precluding the conclusion that
it varies as a function of hemispheric input.

We reasoned that this unexpected lack of difference in the
magnitude of the composite face effect across visual field



Fig. 2. Inverse efficiency scores (as computed by RT over accuracy) obtained for each condition in (a) experiment 1 and (b) experiment 2 (bars represent standard errors).

2 This line of reasoning is consistent with previous findings and interpretations.
Sergent (1985) reported an advantage for face recognition (academic vs. non-
academic membership categorization), but no visual field difference during gender
categorization, which renders two alternative interpretations. On the one hand, the
task-dependent patterns of lateralization may be related to the task inherent visual
demands, with recognition requiring more elaborate processing than gender catego-
rization. On the other hand, verbal processing intrinsically engaged in while accessing
individuals’ names or semantic information required for membership categorization
may have given rise to the observed visual field advantage for this task (Sergent,
1985; Sergent et al., 1992). Naturally, the present results require further corrobora-
tion. The nature of stimuli used here inevitably limited the population from which the
samples were drawn. Future investigations would optimally involve larger popula-
tions to enable investigations of the effects of e.g. gender and handedness. Along the
same line, additional experiments (which we were unable to conduct given
participants’ limited availability) could include e.g. a name-identity matching task
involving a motor response to further investigate the nature of the right visual field
advantage found on experiment 1.
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stimulation might be attributable to the nature of the task (verbal
identification). Indeed, previous studies reporting greater holistic
processing within the right as compared to left hemisphere in-
volved tasks that were free of a verbal component (e.g., Jacques
& Rossion, 2009; Schiltz & Rossion, 2006). Moreover, irrespective
of the effect of alignment that was independent of visual field,
there was a general advantage for stimuli presented in the right
visual field. In experiment 2, using the same composite face stim-
uli and testing a sample of the participants who participated in
the initial experiment, we investigated whether visual field
dependent differences in holistic processing would arise provided
a task devoid of explicit verbal requirements was used. In the
realm of a delayed matching paradigm with laterally presented
stimuli (names of the parts to be matched were task-irrelevant)
we found a composite face effect for left, but not right visual field
probe presentation.

Thus, comparing the results of experiments 1 and 2 reveals two
major differences. In keeping with early neuropsychological find-
ings (Levy et al., 1972), in experiment 1 we found superior perfor-
mance for naming of composite faces presented in the right visual
field (which was not the case in experiment 2). Additionally, in
experiment 1 we found that the detrimental effect of alignment,
i.e. the composite face effect, did not vary as a function of visual
field presentation (Fig. 2a). In experiment 2, in the context of a
complex visual face matching task without verbal component, a
different pattern of performance was observed (Fig. 2b). Here, we
found that alignment lead to inferior performance only for probes
presented in the left visual field.

We would like to suggest that the present findings can be ac-
counted for in terms of task-dependent, differential processing.
While in delayed matching tasks, the demand is purely of a percep-
tual nature, verbal identification necessitates activation of the ro-
bust representations of individual, highly familiar identities to be
named. The finding of a composite face effect for stimuli presented
in the left but not right visual field in experiment 2 is in line with
the view that the right hemisphere plays a dominant role in the
perceptual aspects of face processing, notably in integrating indi-
vidual facial features in healthy observers (see e.g., Hillger & Koe-
nig, 1991; Schiltz & Rossion, 2006). Thus, the integrative
capacities of both hemispheres are distinguishable provided task
demands which emphasize perceptual processing. This is, how-
ever, not the case when task demands require semantic processing,
as demonstrated by the finding of a visual field independent com-
posite face effect in experiment 1. That is, hemispheric differences
in the initial representation of information may be superseded if
task demands require more than merely perceptual processing.
This was the case in experiment 1, where holistic processing was
measured in the context of a naming task. Although we attribute
the right visual field advantage for naming composite face stimuli
observed in the first experiment to the left hemisphere’s domi-
nance given verbal task demands, it remains to be determined
whether this reflects name retrieval or production,2 or reflects rep-
resentational differences between both hemispheres (i.e. image-spe-
cific as opposed to abstract for the right and left hemisphere,
respectively; e.g., Marsolek, 1995).

We believe that—although the faces to be matched in experi-
ment 2 were personally familiar and had been previously
presented—the results reflect hemispheric differences in percep-
tual processing and not the use of semantic cues (as pointed out
by an anonymous reviewer). One could argue that the use of unfa-
miliar faces in experiment 2 would have been preferable to avoid
or limit the potential use of semantic information. However, had
we done so and found the same pattern of results across experi-
ments as we reported here, one could have been inclined to simply
attribute the divergent findings to the presence of underlying face
representations, especially given findings that suggest that unfa-
miliar and familiar faces’ identity is processed in a qualitatively dif-
ferent fashion (e.g., Megreya & Burton, 2006; Mohr, Landgrebe, &
Schweinberger, 2002). Furthermore, the findings of experiment 2
are in line with previous observations of relatively larger right
hemisphere involvement in holistic processing in studies that used
unfamiliar face stimuli (e.g., Hillger & Koenig, 1991; Jacques &
Rossion, 2009; Leehey et al., 1978; Rossion et al., 2000; Schiltz &
Rossion, 2006; Sergent, 1984, 1988). Finally, we do not see why
semantic processing as potentially at play in experiment 2 should
have resulted in the absence of a composite effect for left visual
field presentation, when it was found when the task (and stimuli)
explicitly demanded the use of semantic information.

On a different note, the finding of a composite effect for stimuli
presented in the left but not right visual field as observed in exper-
iment 2 goes against the view that the effect measured in the com-
posite paradigm as applied here has a decisional locus, as others
have argued (Richler, Gauthier, Wenger, & Palmeri, 2008). Indeed,
hemispheric differences in the composite face effect should not
be observed if it resulted from a general decisional bias (see also
Kuefner, Jacques, Prieto, & Rossion, 2010, for evidence of early
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composite face effects in event-related potentials without any
decisional component).

In keeping with the assumption of different characteristics of
inter-hemispheric transfer depending on task requirements
(Moscovitch, 1986; Sergent, 1985), which is corroborated by stud-
ies indicating right hemisphere superiority when delayed match-
ing of face stimuli is required (e.g., Schweinberger & Sommer,
1991), we believe that the change in task type can be held respon-
sible for the changes in performance profile observed here. The
task differences between experiments 1 and 2 inevitably necessi-
tated some procedural differences. While in experiment 1 a single
stimulus was presented in a given visual field, in experiment 2 the
laterally presented probes requiring a decision were preceded by
centrally presented target stimuli, as required for the delayed
matching task employed. The lack of a general RVF advantage in
experiment 2 (as found for experiment 1) might be related to the
applied dual presentation mode. However, this factor does not ex-
plain the more theoretically important interaction between visual
field and alignment. In experiment 2 we further used a relatively
decreased exposure duration, as compared to experiment 1. If any-
thing, this should have further minimized unwanted saccades to-
wards the laterally presented probes, which given the fully
randomized design, however, cannot account for the present find-
ings. Lastly, in experiment 2 grayscaled stimuli were used. This
was done intentionally to minimize the possibility of participants
focusing exclusively on color information, especially given the high
demands posed due to the extremely short durations of the extra-
foveally presented probes. Had we anticipated the outcome of
experiment 1, which motivated the subsequent experiment, we
would have used grayscaled stimuli in the initial experiment as
well. Note also, that due to the specific population sampled here
(personally familiar individuals who were senior year university
students), unfortunately, we were unable to call back participants
or simply test additional ones. However, we do not see any theo-
retical reason to assume that the use of grayscaled, instead of color,
stimuli would have lead to the effects observed here.

Naturally, lateralized stimulation does not preclude information
transfer in the normal brain. Therefore, the final output as ob-
served behaviorally could be based on holistic processing or repre-
sentations that are bi- or contra-lateral in nature. Theoretically,
assessing the individual contribution or holistic processing
capacities of each hemisphere in isolation would only be possible
by testing split-brain and/or congenital acallosal patients, although
the extent to which heir face processing skills can be directly
compared to those of healthy individuals remains questionable.

To summarize, the present experiments add to a growing body
of evidence that suggests that holistic processing in early percep-
tual processing stages is more pronounced in the right hemisphere.
Furthermore, the extent to which holistic processing manifests
itself as being lateralized depends on the specific task demands
in a given experimental setting.
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