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The present study examined how social attention is influenced by social content and the presence of
items that are available for attention. We monitored observers’ eye movements while they freely
viewed real-world social scenes containing either 1 or 3 people situated among a variety of objects.
Building from the work of Yarbus (1965/1967) we hypothesized that observers would demonstrate
a preferential bias to fixate the eyes of the people in the scene, although other items would also
receive attention. In addition, we hypothesized that fixations to the eyes would increase as the
social content (i.e., number of people) increased. Both hypotheses were supported by the data, and
we also found that the level of activity in the scene influenced attention to eyes when social
content was high. The present results provide support for the notion that the eyes are selected by
others in order to extract social information. Our study also suggests a simple and surreptitious meth-
odology for studying social attention to real-world stimuli in a range of populations, such as those with

autism spectrum disorders.

Over the last decade there has been an explosion of
research interest in what has become known as
“social attention”. This research has generally
focused on understanding how one’s attention is
affected by the presence of other individuals, epit-
omized by studies showing that infants and adults
alike will attend automatically to where someone
else is looking (Friesen & Kingstone, 1998;
Hood, Willen, & Driver, 1998; see Langton,
Watt, & Bruce, 2000, for a review). In the typical
laboratory investigation of this sort, a participant
is first shown a picture of a real or schematic face

with the eyes looking sideways toward the left or
right. Shortly thereafter a response target is pre-
sented either at the gazed-at location or at the
non-gazed-at location. One normally finds that
response time (RT) to detect a target is shorter
when the target appears at the gazed-at location
than when it appears at the non-gazed-at location.
Importantly, this effect emerges rapidly and occurs
even when gaze direction does not predict where a
target is going to appear.

Although these data fit nicely with the intuition
that attention is shifted to where people are looking
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because one cares about where other people are
attending, recent research suggests that this original
interpretation (e.g., Friesen & Kingstone, 1998;
Langton et al., 2000) may have overstated its case.
It has been shown that other biological social-com-
municative cues produce an attention effect that is
very similar (Friesen, Ristic, & Kingstone, 2004),
if not identical (Ristic, Friesen, & Kingstone,
2002; Tipples, 2002), to what is found for gaze
direction. Some of these cues, like head direction
(Langton, 2000) and pointing fingers (Watanabe,
2002), obviously pertain to people, and thus their
effects can be readily accommodated by the notion
that a range of biological social cues that indicate
where other people are attending will trigger a
shift in one’s attention (Kingstone, Smilek, Ristic,
Friesen, & Eastwood, 2003). However, it is now
clear that almost any cue with a directional com-
ponent, from arrows (Ristic & Kingstone, 2005;
Tipples, 2002) to numbers (Fischer, Castel, Dodd,
& Pratt, 2003; Ristic, Wright, & Kingstone,
2006) will produce a shift in one’s attention. These
latter cues are not directly associated with people,
suggesting that biological social-communicative
stimuli may not hold any special status when it
comes to producing shifts of attention in cueing
studies. What is critical is simply that the cues are
directional in nature.

Does it follow from this conclusion that biologi-
cal social-communicative cues, like the eyes, are
never given preferential status by the attentional
system? No. After all, there is a wealth of data in
the research literature indicating that when a
picture of a face is presented to participants, they
look preferentially (70—80% of the time) at the
eyes of that face (Henderson, Falk, Minut, Dyer,
& Mahadevan, 2000; Pelphrey et al., 2002;
Walker-Smith, Gale, & Findlay, 1977). This
would suggest that the attentional system has a pre-
ferential bias for the eyes. And yet, if we have
learned anything at all from the cueing studies
reviewed above, it is that eyes cannot be considered
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“special” unless one has compared them against
nonface stimuli.

With this point in mind, it is sobering to note
that the vast majority of the face-scanning
studies have mainly presented participants with
only a face to look at. Indeed, not only are all
other kinds of background information routinely
stripped away, but faces normally are presented
in a “passport-type” format, with all body features
below the neck missing. Thus, it is possible that
people look preferentially at the eyes of an isolated
face simply because eyes are the most interesting
stimuli in a relatively impoverished display.
Therefore the special status of eyes relative to
other biological social items (e.g., body, arms,
legs) and nonsocial items is less clear-cut than
one might initially think.

Indeed, looking at the literature with this
thought in mind, one cannot help but be struck
by how little there is in the way of research data
concerning how people look at scenes when a
face is observed as it is normally perceived in the
real world—that is, among other body parts,
faces, and nonsocial items. On this score past
investigations are remarkably silent, save for one
most noteworthy exception—the seminal work
by the Russian physiologist Alfred Yarbus
(1965/1967). Yarbus recorded the eye movements
of subjects looking at pictures, continuing the
earlier work of Buswell (1935). Yarbus found
that when observers are shown the picture of a
face presented in isolation, observers tend to look
at the eyes of the face, whether it is human or
another animal (see Figure 1a). As noted above,
this preference for the eyes of an isolated face is
now a well-established finding. What has been
overlooked, however, is that Yarbus also found
that if the face is not presented in isolation, but
accompanied by its associated body parts such as
arms, torso, and legs, the preferential scanning of
the eyes tends to disappear both for humans and
for other animals (Figures 1b).!

! We overlaid the scan paths from Yarbus (1965/1967) onto their corresponding pictures. However, the scan-path image was

often not the same size as the picture image, and so an exact match was not possible. As a result, it is actually very difficult to
know where the clusters of fixations landed within Yarbus’s original images, again making it unclear whether eyes received prefer-

ential scanning in all (or any) of his pictures.
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Figure 1. Scan paths of an individual face (A), a face accompanied by the rest of the body (B), and a social scene (C). From Eye Movements
and Vision, by A. L. Yarbus, 1965 (translated by B. Haigh, 1967), New York: Plenum Press. Copyright 1965 by Springer Science and

Business Media (pp. 174, 180, and 189). Adapted with permission.

Thus Yarbus’s data suggest that there may not
be a preference for scanning the eyes when the
face of a person is presented along with its body.
Following a similar line of reasoning, the prefer-
ence for eyes might also be expected to decline if
there were other objects competing for attention,
such as those typically found within a complex
scene. The present investigation put precisely
this hypothesis to the test.

Competition from other objects may not,
however, be the entire story. We noticed that
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when Yarbus (1965/1967) showed his participants
a painting by Repin that depicted several people in
a room (see Figure 1c¢), participants now tended to
look at the faces of the people in the scene. This
suggested to us that increasing the social content
of a scene, by adding more people to it, may
increase participants’ interest in the eyes of the
characters. Unfortunately, the resolution of
Yarbus’s eye monitor did not discriminate clearly
between observers’ scanning of the eyes in the
scene from the other available facial features.
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And most critically, there is the concern that all of
the observers tested by Yarbus were well
acquainted with Repin’s picture, a concern raised
by Yarbus himself: “This evidently accounts
for the generally considerable similarity between
all the records.. . .Undoubtedly, observers familiar
both with the picture and the epoch represented
in it would examine the picture differently
from people seeing it for the first time and unfami-
liar with the epoch it represents” (Yarbus, 1965/
1967, p. 192). This concern is reinforced by
Yarbus’s subsequent demonstration that if people
are simply asked different questions about
the picture, their fixation pattern can vary dramati-
cally and systematically from the free-viewing
conditions. In other words, the fixations on the
heads and eyes in the Repin picture may have
reflected a shared knowledge of the picture
being viewed and the problem it posed for the
knowledgeable observer at the time of perception.
These considerations, coupled with the fact that
Yarbus’s observations stem from the use of a
single visual scene, leads one to the conclusion
that there is a need to examine further the
influence of social content on how attention is
allocated, with special interest paid to whether it
impacts the allocation of attention to the eyes.

In sum, the present study had two main goals.
First, we wanted to determine whether, with
naive observers, in free-viewing conditions, and
with other items readily available for viewing,
there is a preference for scanning the eyes of a
single individual in a scene. Second, we wanted to
discover whether adding more people to a scene
will increase the degree that eyes are scanned.

It is worth noting that, when manipulating the
number of people within different scenes, one is
immediately faced with the problem of what the
people in the scenes should be doing. Because we
had no way of knowing how action in a scene
would impact scanning patterns (e.g., Repin’s
painting is ambiguous on this score) we controlled
and manipulated this factor by having people
photographed doing nothing (e.g., just sitting on
their own; inactive scenes), doing something (e.g.,
sitting reading a book on their own; active
scenes), or, in the case when there were multiple
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people in a scene, doing something separately
(e.g., sitting together but reading individually;
active scenes) or doing something together (e.g.,
sharing a book; inferactive scenes). These last two
conditions, in which multiple people in a room
are either acting separately or interacting, rep-
resent a subtle yet potentially important difference
in social content, and thus in keeping with the
aims of the present study we wished to examine
whether the eyes would be scanned differently in
scenes containing social action (several people
doing something separately) compared to scenes
with social inferaction (several people doing some-
thing together). Examples of these scene types are
presented in Figure 2a. Specific experimental
details are presented below.

Method

Participants

A total of 20 undergraduate students from the
University of British Columbia participated in
this experiment. All had normal or corrected-to-
normal vision and were naive to the purpose of
the experiment. Each participant received course
credit for participation in a 1-hour session.

Apparatus

Eye movements were monitored using an Eyelink II
tracking system. The online saccade detector of the
eye tracker was set to detect saccades with an ampli-
tude of at least 0.5°, using an acceleration threshold

of 9,500° /s* and a velocity threshold of 30°/s.

Stimuli

Full-colour images were taken with a digital camera
in different rooms in the Psychology building.
Image size was 36.5 x 27.5 cm corresponding to
40.1° x 30.8° at the viewing distance of 50 cm,
and image resolution was 800 x 600 pixels. A
total of 40 scenes were used in the present exper-
iment. Each scene contained either 1 or 3 persons.
In the 1-person scenes the individual was either
doing something (active) or doing nothing (inac-
tive). Similarly, in the 3-people scenes, people
either did nothing (inactive), or did something on
their own (active), or did something together
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A

Figure 2. A. Examples of the four scene types. From top to bottom: 1-person active, 1-person inactive, 3-people active, 3-people inactive.
B. Corresponding regions of interest used in analysis (eyes, head, body, foreground objects, background objects). C. Corresponding plots of
Jixations for all participants. (To view this figure in colour please see the article in the online issue.)

(interactive). All scenes were comparable in terms of ~ approximately 50 cm from the display computer
their basic layout: Each room had a table, chairs,  screen. Participants were told that they would be

objects, and background items (e.g., see Figure 2). shown several images, each one appearing for 15
s, and that they were to simply look at these images.
Procedure Before beginning the experiment, a calibration

Participants were seated in a brightly lit room and ~ procedure was conducted. Participants were
were placed in a chin rest so that they sat instructed to fixate a central black dot and to
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follow this dot as it appeared randomly at nine
different places on the screen. This calibration
was then validated, a procedure that calculates
the difference between the calibrated gaze position
and target position and corrects for this error in
future gaze position computations. After success-
ful calibration and validation, the scene trials
began.

At the beginning of each trial, a fixation point
was displayed in the centre of the computer
screen in order to correct for drift in gaze position.
Participants were instructed to fixate this point
and then press the spacebar to start a trial. One
of 40 pictures was then shown in the centre of
the screen. Each picture was chosen at random
and without replacement. The picture remained
visible until 15 s had passed, after which the
picture was replaced with the drift correction
screen. This process repeated until all pictures
had been viewed.

Results
Data handling

For each image, an outline was drawn around each
region of interest (e.g., “eyes”), and each region’s
pixel coordinates and area were recorded. We
defined the following regions in this manner:
eyes, heads (excluding eyes), body (including
arms, torso and legs), foreground objects (e.g.,
tables, chairs, objects on the table), and background
objects (e.g., walls, shelves, items on the walls).
Figure 2b illustrates these regions.

To determine what regions were of most inter-
est to observers we computed fixation proportions
by dividing the number of fixations for a region
by the total number of fixations over the whole
display. These data were area-normalized by
dividing the proportion score for each region by
its area (Smilek, Birmingham, Cameron,
Bischof, & Kingstone, 2006).

To determine whether observers’ interest in the
regions changed over time we computed the cumu-
lative fixation proportions for the regions in 1-s
time steps for the 15 s of display duration. These
data were area-normalized by dividing the pro-
portion score for each region by its area.
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To determine whether fixation time differed
among the regions we computed the duration pro-
portions for each region. These data were area-nor-
malized by dividing the time score for each region
by its area.

Fixation proportions

Before analysing all the data we examined whether
participants viewed the “3-people active” scenes
differently from the “3-people interactive” scenes.
These two scene types were scanned similarly
(i.e., there were no significant differences in fix-
ation proportions between comparable regions,
all s < 1), so we combined the data from these
two scene types to create a single data set of “3-
people active”. We then submitted all the fixation
proportion data to a 2 x 2 x 5 within-subjects
analysis of variance (ANOVA) with people (1
person vs. 3 people), activity (inactive vs. active)
and region (eyes, head, body, foreground, back-
ground) as factors.

Figure 3 shows these data for eyes, heads, and
other regions. Looking at this figure it is immedi-
ately evident that the eyes were fixated far more
than any other region, as reflected by a main
effect of region, F(4, 76) = 639.86, p < .001.
This strong preference for the eyes was true for
both 1-person scenes (.60 average fixation pro-
portion) and 3-person scenes (.64 average fixation
proportion). Furthermore, it is clear that while
eyes received more fixations than all other
regions, heads were also fixated quite frequently,
more so than bodies, foreground objects, and
background. In addition, there were no differences
between bodies, foreground objects, and back-
ground. These observations were confirmed with
post hoc Tukey—Kramer pairwise comparisons
(p <.05).

A significant Region x People x Activity
interaction, F(4, 76) = 14.88, p < .001, reflected,
however, that when there was activity in the scene,
there were more fixations on the eyes when 3
people were in a scene than when 1 person was
in the scene. This observation was confirmed by
a post hoc pairwise comparison (Tukey—Kramer
p <.05) of 3-people (.66 fixation proportions)

versus 1-person active scenes (.56 fixation
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Figure 3. Fixation proportion data for eyes, head, body, foreground, and background plotted as a function of people, activity, and region.

Fixations to eyes were enhanced by increasing social content (i.e., 3-people scenes vs. 1-person scenes) when the scenes contained activity

(active scenes).

proportions). In contrast, when there was no
activity in a scene, there were no more fixations
on the eyes for 3 people scenes than 1 person
scenes (Tukey—Kramer p > .05).2 Further pair-
wise comparisons (p < .05) revealed that observers
fixated the eyes more in the 3-active scenes than in
the 3-inactive scenes, whereas the opposite effect
of activity occurred for 1-person scenes (1-person
inactive > 1-person active).

Cumulative fixation proportions
We were also interested in how scanning prefer-
ences changed over time. An ANOVA was per-

formed on the cumulative fixation proportion

data with people, region, activity, and interval as
factors, the last broken into 1-s intervals (0—1s,
1-25,...14-155).

Figure 4 shows these data for eyes, heads, and
other regions. All of the effects from the fixation
proportion analysis were again significant in the
analysis of cumulative probabilities. For example,
there was a main effect of region, reflecting the
fact that again eyes were fixated by far the most,
F(4, 7200) = 12,406.46, p < .001 (post hoc com-
parisons revealed that this preference for eyes was
significant, p < .05, even at the first 1-s interval).?
Looking at Figure 4 one sees that many of the
regions were refixated over time, resulting in an

2 We were concerned that the overall interaction between people and activity and the bias it has on scanning the eye region might

be an artifact of averaging across a few specific actions. Importantly, however, across eight of the nine active scenes (ranging from

simply reading a book to threatening to punch each other) there was a larger preference for the eyes in the active 3-people scenes

than in the active 1-person scenes, with a binomial test revealing that the probability of eight or more rooms showing this magnitude

difference was p < .02.

* While eyes were fixated the most within the first 1-s interval, the very first fixation was made most often to the head than to any
other region, (4, 76) = 24.56, p < .001. This movement to the head would appear to be a “signature” of first acquiring the eye region.

992

THE QUARTERLY JOURNAL OF EXPERIMENTAL PSYCHOLOGY, 2008, 61 (7)



SOCIAL ATTENTION AND REAL-WORLD SCENES

0.8

c 4

S 0.6

=

o

(=%

o

[

o

c 0.4

2

©

2

L

2 02+

ke

=}

E

=]

O 0.0 1

N T S O
v J ). o . 5 . 4 o
ot At 92 ot WP 6 @1 1P o A0 AL AT AR WA
Interval
Eyes Foreground Objects
—&— 1-person Inactive —d— 1-person Inactive
—0O— 1-person Active —#— 1-person Active
—&— 3-people Inactive —e— 3-people Inactive
—0O— 3-people Active —sr— 3-people Active
Heads Background

—=&— 1-person Inactive —&— 1{.person |nactive
—— 1-person Aclive —&—  1-person Active
—@— 3-people Inactive —&A—  3-people Inactive
—— 3-people Active —A—  3-people Active

Bodies

—4&— 1-person Inactive
—o— 1-person Active
—@— 3-people Inactive
—$— 3-people Active

Figure 4. Cumulative fixation proportions for 1-person scenes and 3-peaple scenes. Data are plotted as a function of region, activity level, and
viewing interval. (To view this figure in colour please see the article in the online issue.)
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overall increase in the cumulative fixation pro-
portions and hence a main effect of interval, F(14,
7200) = 483.58, p < .0001. This increase in cumu-
lative fixation proportions over time was most pro-
nounced for eyes, reflected by a Region x Interval
interaction, F(56, 7200) = 153.55, p < .0001.

Recall that the key finding from the overall fix-
ation proportion data was that there was an
overall preference for the eyes in 1- and 3-person
scenes, with scene activity enhancing the preference
for eyes in the 3-people scenes. Our cumulative
analysis revealed that this preference for eyes in
the active 3-people scenes did not begin to emerge
until after 6 s, at which point there was a significant
difference between fixations on the eyes in 3-people
active (yellow circles) relative to 1-person active
scenes (white circles). This difference persisted
until the end of viewing. This observation was con-
firmed by a People x Activity x Interval interaction
for cumulative fixations on eyes and subsequent post
hoc pairwise comparisons (p < .05).

Duration proportions

Duration proportions are shown in Figure 5.
These data closely parallel the fixation proportion
data. For instance, it is clear that the eyes were
fixated for the longest out of all the regions, fol-
lowed by heads, bodies, background, and fore-
ground objects. This was reflected in a highly
significant main effect of region, F(4, 76) =
552.23; p < .0001. Post hoc pairwise comparisons
(p < .05) revealed significantly longer durations
for eyes than for heads, bodies, background, and
foreground objects. In addition, heads were
fixated for longer than bodies, background, and
foreground objects (p < .05). In addition to the
effect of region, there was also a People x
Activity x Region interaction, F(4, 76) = 17.42,
p<.0001. This latter, higher order interaction
indicated a similar pattern to that in the fixation
proportion analysis. That is, when there was
activity in the scene, fixation time was longer on
the eyes when 3 people were in a scene than
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Figure 5. Duration proportion data plotted as a function of people,

activity, and region. Fixation time on eyes were enhanced by increasing

social content (i.e., 3-people scenes vs. 1-person scenes) when the scenes contained activity (active scenes).
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when 1 person was in the scene. This observation
was confirmed by a post hoc pairwise comparison
(p < .05). In contrast, when there was no activity
in a scene, fixation durations were equal for 3-
people scenes and 1-person scenes, p > .05. As
in the fixation proportion analysis, further pairwise
comparisons (p < .05) revealed that observers
fixated the eyes longer in the 3-active scenes
than in the 3-inactive scenes, whereas the opposite
effect of activity occurred for 1-person scenes (1-
person inactive > 1-person active).

GENERAL DISCUSSION

The present study had two main goals. First, we
wanted to determine whether, with naive obser-
vers, in free-viewing conditions, and with other
items readily available for viewing, there is a pre-
ference for scanning the eyes of a single individual
in a scene. While it was well established in the lit-
erature that people look at the eyes of a face when
the face is the only item available for scanning, it
was not at all clear that this finding would hold
when a person was presented with a face along
with its body and other items in a scene. Indeed
we had noted that the seminal work of Yarbus pro-
vided evidence to suggest that scanning of the eyes
might not receive preference relative to other body
parts and/or objects if they were made available for
viewing. The results of our study were unequivocal
on this issue. People prefer to look at the eyes of
one person in a scene, even when there are other
items available (average fixation proportions .60
for eyes vs. .40 for elsewhere). Thus, the preferen-
tial bias for the eyes of a person persists in real-
world scenes containing other body parts and
objects. However, it is also clear that eyes did
not entirely dominate observers’ attention in
these scenes, as fixations did frequent (.40) other
body parts and objects in the scenes. For instance,
the region with the next highest fixation pro-
portion, and duration proportion, was the head
region, which was fixated more frequently and
for longer than the body region, foreground
objects, and background objects (but less so than
eyes). Thus, it is clear that observers showed a
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particular interest in the faces of people in the
scenes, focusing especially on their eyes.

The present study also demonstrated that the
preferential bias for eyes emerged remarkably
early. Our analysis of the cumulative fixation pro-
portions showed that after first fixating the head,
the eyes received more fixations than other
regions within the first second of viewing.
Moreover, observers were more likely to revisit
the eye region again and again while viewing a
scene, resulting in an enhanced preference for
eyes as viewing time was extended.

The second main goal of our study was to dis-
cover whether increasing the social content of a
scene, by adding more people to it, would increase
the extent that the eyes are scanned. We had noted
that the eye-scanning data of the Repin painting
(Yarbus, 1965/1967) provided indirect support
for our proposal that people will look more to
the eyes as the social content of a scene is
increased. Convergent with this proposal is the
recent finding that people look more to the eyes
as the need to extract the social information of a
scene increases, for instance, in order to infer the
attentional states of the people depicted within a
scene (Smilek et al., 2006).

The data from the present study shed new light
on this issue. First, we found that increasing the
social content of a scene does drive people to
look more, and longer, at the eyes, but only
when the people in the scene are actively doing
something. Second, our cumulative probability
data revealed that this impact of social content
and activity does not first emerge until after 6 s
of viewing time, suggesting that this interaction
reflects a rather complex level of scene analysis
by the observer. It is our speculation that when
the social content of a scene is relatively low—
that is, when there is only one person in the
scene—action draws attention away from the
eyes because eye information is not critical to
understanding the action. However, when the
social content of a scene is relatively high—that
is, when there are multiple people within a
scene—action draws attention toward the eyes
because eye information is critical to understand-
ing the social meaning of the action.
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It is clear that this speculation requires future
investigation. Nevertheless, it is noteworthy that
our data do suggest a subtle, yet powerful, way to
examine the observers’ sensitivity to changes in
social content. For instance, it would be interesting
to examine how people with autism scan scenes
with one versus many people and how their
exploration of these scenes is affected by the
action within it. Previous studies have shown
that individuals with autism are less likely to spon-
taneously orient to social stimuli (e.g., people) in
their natural environments (Dawson, Meltzoff,
Osterling, Rinaldi, & Brown, 1998; Osterling &
Dawson, 1994; Osterling, Dawson, & Munson,
2002; Swettenham et al., 1998) and demonstrate
abnormal face processing compared to typically
developing individuals (e.g., Behrmann, Thomas,
& Humphreys, 2006; Joseph & Tanaka, 2002;
Langdell, 1978). Eye movement studies have
shown that these social impairments are further
characterized by a specific avoidance of eyes
(Klin, Jones, Schultz, Volkmar, & Cohen, 2002;
Pelphrey et al., 2002). One explanation for these
findings is that individuals with autism have a
heightened negative emotional response to the
eyes of others, and that they avoid the eyes in
order to reduce this overarousal (Dalton et al.,
2005). This hypothesis would predict that individ-
uals with autism are adverse to an increase in social
content. If so, then they might tend to look away
from the eyes as people are added to a scene, and
their activity increases.

An intriguing possibility is that because eye
information may be critical to understanding the
social meaning of action when there are three
people in a scene, observers might also be likely
to make more eye movement transitions between
the eyes of the people in 3-people active scenes.*
That is, perhaps in trying to understand the
nature of the social activity occurring in 3-active
scenes, observers would have made more eye
movements between the eyes of the different
people in the scene to look for states of shared or
mutual attention. If this was true, and observers

made more eyes—eyes transitions in these scenes
than in 3-people inactive scenes, it would bolster
our conclusion that eye information is critical to
understanding the meaning of social action.
However, an analysis of eyes—eyes transition fre-
quencies revealed no such differences (p > .05).
In fact, if anything, there was a nonsignificant
trend toward fewer eyes—eyes transitions for 3-
active scenes (M = 0.17) than 3-inactive scenes
(M = 0.23). Thus, it may be the case that fixation
frequencies and fixation durations are more sensi-
tive to the effects of social content and activity that
are transition frequencies. Alternatively, it may be
that differences in transition frequencies occurred,
but that they were masked by the variation in
social activity occurring across the scenes (e.g.,
variations in mutual versus shared gaze, etc.).
Future studies will be required to investigate this
possibility further.

Collectively the data from the present study
provide support for our interpretation of Yarbus’s
original work, from which we had hypothesized
that scanning of the eyes would be sensitive to
the presentation of competing objects and vari-
ation in social context. Our study goes well
beyond this initial work, however, in systemati-
cally testing and confirming that these are import-
ant factors to consider when studying how people
scan natural scenes. Moreover our work has impli-
cations for the social-attention literature. Whereas
several studies have shown a preferential bias for
eyes within highly simplistic displays (e.g., cut-
out of a face against a blank background), to our
knowledge the present study provides the first
demonstration that this bias is expressed for
complex real-world scenes. Our study also pro-
vides intriguing evidence that as scene complexity
continues to increase—for example, by adding
action and social content to a scene—the prefer-
ence for the eyes will continue to be enhanced.

Finally, our work has implications for recent
scene-scanning studies, insofar as we drive home
the fact that the social content of a scene is critical
to where people look within a scene. To date most

4We thank an anonymous reviewer for this suggestion.

996

THE QUARTERLY JOURNAL OF EXPERIMENTAL PSYCHOLOGY, 2008, 61 (7)



studies of this nature have used scenes that do not
contain people (de Graef, 1992; Henderson &
Hollingworth, 1999; Henderson, Weeks, &
Hollingworth, 1999; Rayner & Pollatsek, 1992;
Underwood & Foulsham, 2006). Thus, an import-
ant question is whether the results from these pre-
vious studies are restricted to scenes without
people. Our present work suggests that they may
well be—that is, people prefer to look at people
(for support for this idea see the work of
Fletcher-Watson, Findlay, Leekam, & Benson,
2007). It is important to note that we are not
claiming that this preference for people—
especially the eyes of people—is absolute. It is
well established that eye movements change
according to task demands. That said, it remains
an open question how changes in task demands
will affect people’s profound tendency to look at
the eyes of others.
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