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Abstract
Research in cognitive science typically places a boundary between the participant and the stimuli
they are asked to process. While this separation affords experimental control, it can also severely
limit the generalizability of the conclusions that are drawn. Here we review new evidence that
some conclusions that have been drawn about social attention do not extend beyond the
laboratory. They fundamentally misrepresent how social attention operates in natural social
contexts. Critically, these difficulties have led to renewed interest in the dual function of gaze when in authentic social situations the eyes both collect information from the environment (an
encoding function) and communicate one's mental states to others (a signalling function)– which
traditional social attention paradigms arguably have failed to capture. We review this recent
work and discuss the utility of adopting more naturalistic methods in cognitive science.
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Introduction
The ‘fourth wall’ in theatre is the illusory barrier that exists between actors and the
audience. It allows the audience to believe that the stage is a world apart from theirs, and allows
the actors to overlook the fact that others are observing them. In the mid-19th century, dramatists
experimented with ‘breaking the fourth wall’, having actors acknowledge and speak to the
audience members. The jarring effects are still used today in television shows such as “The
Office” and “House of Cards”.
Experiments in social attention, just like the theatre, employ a similarly convenient,
illusory barrier between participants and the stimuli they are presented. For example, participants
are not expected to interact with the faces presented to them, or worry about what the stimuli
might think of them. Yet these experiments are routinely thought to serve as effective
representations of real life situations where people interact with others who can see, respond to
and form opinions of them. In this review we present experimental evidence that when the fourth
wall of cognitive science is broken - when the stimuli can look back at the participant - common
results can be turned on their head and this can lead to fundamental new insights and directions
for research.

INSERT FIGURE 1 HERE

Social Attention Research: People Attend Differently to Real People than Images of People
Much of our life is spent thinking about other people -- both during our waking hours and
when we dream. Research on human attention seems to support this strong interest in people.
There are numerous studies indicating that when individuals are presented with photos or videos
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containing people, there is a profound tendency to look at people rather than other objects
(Fletcher-Watson, Findlay, Leekam, & Benson, 2008; Yarbus, 1967). This focus on people -and especially their eyes (e.g., see Birmingham & Kingstone, 2009; Frischen, Bayliss, & Tipper,
2007 for recent reviews) appears to include a deep interest in what others might be interested in.
The prevailing explanation for these findings is that people's eyes provide an unusually rich
source of information, revealing their mental and emotional state as well as exposing where and
to what their attention is committed to in their environment (e.g., Baron-Cohen, Wheelwright, &
Jolliffe, 1997; Emery, 2000). Indeed, this tendency to attend to the face and eyes of other
people, and to follow where their gaze is directed, appears to be partially automatic and
subserved by brain regions that are preferentially tuned for stimuli that look like eyes (Batki,
Baron-Cohen, Wheelwright, Connellan, & Ahluwalia, 2000; Friesen & Kingstone, 1998;
Frischen et al., 2007; Langton, Watt, & Bruce, 2000; Laidlaw, Risko & Kingstone, 2011; Levy,
Foulsham, & Kingstone, 2012).
Against this background of laboratory research, it was remarkable to discover that when
an image of a person is replaced with a real person, a profoundly different pattern of looking
behaviour emerges. Two studies are particularly instructive on this point. Laidlaw, Foulsham,
Kuhn, and Kingstone (2011) demonstrated that when people were in a room with a stranger
sitting in a chair across from them, they were disinclined to look at that person. Indeed, they
were more likely to look at the chair if it was empty than if it contained a person. However,
when a video of that stranger sitting in a chair was presented on a computer screen participants
were biased to look at the person's image, consistent with previous laboratory studies. Gallup,
Chong, and Couzin (2012a) extended the Laidlaw study, demonstrating that individuals were
also disinclined to look at where other real people were looking. Gallup et al. (2012a) placed an

Dual Function of Gaze 5
object in a busy hallway and monitored individuals’ gaze behavior with respect to that object.
When face-to-face with an individual that looked at the object, people were actually less likely to
look at the object than if no one had looked at the object at all (see also Gallup, Hale, Sumpter,
Garnier, Kacelnik, Krebs, & Couzin, 2012b).
In sum, Laidlaw et al. (2011) and Gallup et al. (2012a, 2012b) found patterns of gaze in
natural social contexts that were the opposite of what would have been expected given
demonstrations in the laboratory that individuals have a strong, automatic tendency to look at,
and follow, the gaze of images in face-to-face situations. These discrepancies between social
attentional phenomena observed in the laboratory and in natural social contexts demonstrated
that the paradigms that yielded the former were failing to capture some critical attribute of social
attention – an idea that is currently drawing much interest (e.g., Pfeiffer, Vogeley & Schilbach,
2013; Schilbach, 2015; Schilbach, Timmermans, Reddy, Costatt, Bente, Schlicht, & Vogeley,
2013). We have recently suggested that what this research failed to capture was the dual function
of gaze (Gobel & Richardson, 2014; Jarick & Kingstone, 2015; Laidlaw, Risko, & Kingstone, in
press; Nasiopoulos, Risko, & Kingstone, in press; Richardson, & Gobel, in press; Risko, &
Kingstone, 2015).
The Dual Function of Gaze
The dual function of gaze was captured succinctly by Argyle and Cook (1976) nearly 40
years ago when they argued that “Whenever organisms use vision, the eyes become signals as
well as channels” (p. xi). In other words, the eyes both gather information (i.e., act as a channel)
and communicate information to others (i.e., act as a signal). This dual function provides a
straightforward explanation for why discrepancies arise with respect to how individuals attend to
images of people versus real people. When looking at a representation of a social stimulus,
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individuals need not worry about what their own gaze might be communicating to the image.
This luxury is absent when the “stimuli” are real people. From this perspective, the Laidlaw et al.
(2011) and Gallup et al. (2012a, 2012b) results could be interpreted as reflecting a kind of “civil
inattention” wherein individuals in an authentic social context inhibit exhibiting “staring” or
looking behavior in general that could be interpreted by strangers to communicate interest
(Goffman, 1963; Zuckerman, Miserandino, & Bernieri, 1983). There is no reason to enact this
social norm when looking at an image of a person and as a result, the ability to predict attentional
behavior in authentic social contexts where gaze simultaneously plays both roles becomes
limited.
Recent research has addressed this research limitation by manipulating a participant’s
belief about whether or not their own gaze is viewed by another person. This manipulation
captures the differences in attentional behavior between when the participant’s gaze functions as
a channel, acquiring information, or as both a channel and signal to the person being viewed. For
example, Gobel and Richardson (2014) had participants look at videos of people of different
social rank and made judgements about them. As they viewed the targets, a camera recorded
participants’ faces. There were two conditions. In the two-way condition, participants believed
that the targets would later be shown the recordings of the participants’ faces. In other words, the
participants looked at the target faces believing that the targets would later be watching them
back. In the one-way condition, the participants believed that the recordings of their own faces
would not be seen by anyone. Participants' looking behaviour was influenced by the social rank
of the targets, but this effect was reversed across the one- and two-way conditions. When looking
at targets of high social rank, they looked at the eyes more in the one-way than in the two-way
condition. The opposite trend was present when participants looked at targets of low social rank.
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One interpretation is that there are norms associated with social rank, include avoiding eye
contact with higher-ranking individuals (De Waal, 1989; Emery, 2000), which is only active
when gaze has a signalling function. In other words, when participants thought that they were
both a viewer and would be viewed.
In a similar vein, Risko and Kingstone (2011) placed participants in a room with a
provocative stimulus (i.e., a swimsuit calendar) and manipulated, using a mobile eye tracker,
whether individuals thought that their gaze was being monitored. Critically, when individuals did
not think their gaze was being monitored, they almost always looked at the provocative stimulus
but when wearing an eye tracker these looks decreased significantly. The authors interpreted this
change in looking behaviour as a kind of gaze based impression management (e.g., “I am not
interested in that kind of material”). In recent work, Nasiopoulus et al. (2014) replicated this
effect and also demonstrated that (a) this gaze-based impression management disappeared over
time once participants forgot about wearing the glasses (i.e., they readily looked at the
provocative calendar) and (b) it reappeared if participants were subtly reminded about the eye
tracker (i.e., they avoided looking at the calendar). The latter results suggest that maintaining an
active representation of at least some feature of the social context might be necessary for social
norm based influences on gaze.
These examples draw attention to the need to develop a deeper understanding of the
social norms of looking, given these norms largely shape what we attend to in authentic social
contexts. While there are methodological challenges in leaving the laboratory, progress is being
made. For example, Wu, Bischof and Kingstone (2013; 2014) surreptitiously recorded
individuals’ gaze behavior as they ate with another person (sometimes a confederate) and
documented the norms of looking associated with that common social situation. For example, in
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pairs when one person looks down to signal that a bite of food is forthcoming, the other person
tends to look away. Having identified the gaze patterns present in a naturalistic interaction,
future work can now focus on the factors that modulate this particular social attentional behavior.
This strategy of first examining a phenomenon of interest in situ and following it up with more
controlled experiments (i.e., cognitive ethology; Kingstone, 2009; Kingstone, Smilek, &
Eastwood, 2008) will likely play a more important role as social attention research takes more
seriously the dual function of gaze.
Future Directions
These results clearly demonstrate that the real and implied presence of another can
substantially alter patterns of gaze in social contexts. But the basic mechanisms underlying these
effects remain to be understood. One direction is to integrate these results with current models of
visual attention. Perhaps the information search and communicative functions of gaze are unique,
top-down, contributors to the control of visual attention (e.g., Navalpakkam, & Itti, 2005; Wolfe,
2007). Another compelling question is how the dual function of gaze relates to overt attention
(i.e., a shift of attention that involves an eye/head/body movement) and covert attention (i.e., a
shift of attention that does not involve an eye/head/body movement). If the fact that our eyes
communicate information to others constrains our gaze selection, then (presumably) this
constraint would apply only to overt shifts of visual attention. This raises the interesting
possibility that overt and covert visual attention could be differentially sensitive to the actual or
implied presence of others (see Kuhn et al., 2016 for recent evidence in support of this
proposition). From a dual function perspective, a shift in covert attention could aid in the pick up
of visual information from a given location without overtly communicating that an attention shift
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to that location has occurred. This circumvention of the signalling function could represent one
of the primary reasons our covert attentional systems evolved.
Conclusion: Beyond Social Attention
There is a clear utility – we argue, a necessity - to considering the importance of
ecological validity in cognitive science research. While we have focused on social attention
research here, there is good reason to suspect similar benefits in other areas of research. For
example, research using more “naturalistic” stimuli and tasks has contributed significantly to a
greater emphasis on top-down (e.g., task sensitive) vs. bottom-up (e.g., stimulus driven)
approaches to modelling gaze (e.g., Chen & Zelinsky, 2006; Tatler, Hayhoe, Land, & Ballard,
2011; Turano, Geruschat, & Baker, 2003). In addition, like in many of the examples reviewed
above, patterns of gaze can change across live and simulated putatively non-social contexts (e.g.,
Dicks, Button, & Davids, 2010). As such, it could be beneficial to re-evaluate the confidence
that we place in principles derived solely from research that strongly tips the scales in favor of
experimental control over ecological validity and, when appropriate, consider tipping the scales
in favor of the latter. Unless cognitive scientists are prepared to break the fourth wall of
cognitive science, conclusions about social attention may never extend beyond the laboratory
cubicle.
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Figure 1. The fourth wall in cognitive science represents a barrier between participants and
stimuli that we argue limits the conclusions that can be drawn from many experimental studies,
particularly in social attention (e.g., faces on a screen, unlike real people, cannot look back at the
participant). As such, by breaking the fourth wall (e.g., by using real people as stimuli) new
insights can be gained.

