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When laboratory studies lose touch with real world context, they may generate fundamental misunder-
standings of the principles of human cognition, behaviour, and associated brain processes. This article
describes how this can occur, and proposes an aternative research approach— cognitive ethol ogy—that
enables researchers to link cognitions and behaviours as they operate in everyday life, with those studied

in controlled, lab-based investigations.

Public Significance Statement

Theories in psychology must speak to how people think and behave in real, culturally significant
situations, if they are going to have alasting impact. This paper discusses aresearch approach, called
cognitive ethology, that can help researchers achieve this goal.
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Thisarticleis based on the Hebb talk that | had hoped to deliver
at the Canadian Society for Brain, Behaviour, and Cognitive
Science meeting in the summer of 2020. Those plans were de-
railed, however, as Canada and other nations around the world
curtailed travel and large in-person meetings in response to the
coronavirus disease (COVID-19) pandemic. Hopefully, some of
the message, and fun, that | had intended to convey through the
talk can be found in the text below.

I’d belying if | said that | was an expert on the life and work of
Donald Hebb, but | have been enjoying reading about him and his
incredible research these past several months. One practice of his
that | found particularly inspirational was his determination to try
to link his basic science to real-world applications. For instance,
his work indicating that rats raised in enriched environments are
better able to learn as adults than those raised in relatively impov-
erished environments, led to the view that providing children with
enriched and stimulating environments will benefit them, and
society, asthey develop into adults (Brown, 2006). The work done
by myself, and my students and research collaborators, shares a
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similar underlying philosophy regarding the importance of placing
one's work in alarger real-world context, not only to discover if
one's theories may generalize beyond the lab, but aso because
there is so much to be found in everyday life that can inform and
stimulate one’'s lab-based investigations. Inspired by Donad
Hebb’s commitment to share and inform others, the present article
looks at some of the research that has come out the Brain, Atten-
tion, and Reality Lab (BAR Lab), and considers what constructive
suggestions might be found there for other researchers, particularly
those who are at the early stages of their careers.

Mentorship Matters

It is hard to imagine doing research for a sustained period of
time without first acquiring a solid foundation within one’s field.
For me, there were several sources of learning: @) my PhD super-
visor, Patrick Rabbitt, who served as the Director of the Age and
Cognitive Performance Research Centre at The University of
Manchester; and Elizabeth Maylor, who was a Research Associate
at the ACPRC and served as my second, unofficial mentor; b) the
work published in the top journas in my field (e.g., JEP:HPP),
which as a graduate student | read voraciously in the library; and
¢) books on human cognition, such as Donald Broadbent’s (1971)
Decision and Stress, Ulric Neisser's (1976) Cognition and Reality,
and Michael Posner’s (1978) Chronometric Explorations of Mind.
Although decades later | would come to better appreciate the
wisdom of Broadbent and Neisser, it was Posner’'s book that
provided me with both the foundation on which to understand the
research that was being conducted in the field of human cognition
and neuroscience, and a framework within which to consider the
work that | would conduct for my dissertation.
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According to Michael Posner, one way to expose the fundamen-
tal mechanisms of the mind and brain is to develop a simple model
task that can be applied broadly with any number of different
populations (e.g., infants, the aged, patients with disorders of
attention) and measures (e.g., behavioural observation, brain im-
aging). | incorporated one such model task (that bears Posner’s
name) in my PhD thesis Combining Expectancies. It was while |
was presenting some of this work in a poster at a joint Canadian—
British psychology meeting at Oxford University that | met former
Posner student Ray Klein, who invited me to join his lab at
Dahousie University as a postdoc. So green was | at the time that
| accepted Ray’s offer while not really fully understanding what a
postdoc was. It was only after Phil Bryden—a world-class profes-
sor at the University of Waterloo—took me aside for a coffee and
explained to me some of the basic facts of academia that | fully
appreciated the offer that Ray had presented to me. In the early
1990s, | flew to Halifax, Nova Scotia to take up an NSERC
postdoctoral fellowship with Ray. Ray was a constant presence in
the lab, and given his first-hand experience of Posner’s scientific
approach, | received my finishing school in the Posnerian funda-
mentals of scientific inquiry. Perhaps, though, the things from
which | benefited the most were Ray’s contagious enthusiasm for
conducting research and his tireless commitment to his students. It
was with Ray that | learned how to use eye movements in my
research, both as a focus of investigation in themselves and as a
dependent variable. For instance, we conducted research on an
unusually fast population of eye movements called “express sac-
cades,” reporting that our research suggested that— contrary to the
popular position at the time—they were not a unique population of
oculomotor responses (Kingstone & Klein, 1993b). Additionally,
we examined the relationship between eye movements and covert
attention (attention shifts that occur without any visibly overt
movement of the head or eyes; Kingstone & Klein, 1993a), work
that would in turn lead to my being given the opportunity to study
split-brain patients with Michael Gazzaniga, first a Dartmouth
College in New Hampshire and then later at the University of
Cadlifornia at Davis when Mike established the Centre for Cogni-
tive Neuroscience there. During these travels and research oppor-
tunities, the foundational training that | had gained through my
exposure to Posner’s work, complemented by Ray and Mike's
mentorship, proved invaluable.

In the mid1990s, | joined the University of Alberta as an
assistant professor in the Department of Psychology, where |
received extremely helpful mentorship from Vince DiLollo, Mike
Dawson, and Walter Bischof. For the first time in my life, | was
responsible for setting up a lab and supervising my own students.
| decided to build from what | knew, and so one of the first things
| did with my new team of students was modify the Posner
paradigm. Our modification was inspired by the work of Simon
Baron-Cohen, who had put forward the idea that the mind contains
a series of specialized modules that evolved to allow people to
attribute mental states to others (Baron-Cohen, 1995). One such
module, the “eye-direction detector,” was thought to play a critical
role in the development of social cognition. Our modification is
described below, but first it is important to understand the basic
components of Posner’s model paradigm.

In the standard Posner paradigm, a central computer fixation
point is flanked by two boxes, one to the left and one to the right.
The participant’s task is to press a button as quickly as possible

when a visual object appears inside either one of the boxes. This
target object is preceded by what is called an attentional cue, which
may be either a brief peripheral flash surrounding one of the two
boxes, or a central arrow pointing toward one of the boxes.
Because attended items are processed by the brain more quickly
than unattended items, target detection time can be used to deter-
mine where, and when, attention is alocated. In the Posner para-
digm, the standard finding is that target detection time is faster
when a target appears at the cued location (the box that brightens
or that is pointed at by the central arrow) than the uncued location
(the box that does not brighten or is not pointed at by the arrow).
This pattern of results indicates that attention is alocated to the
cued location and away from the uncued location.

Despite the common basic pattern of results generated by pe-
ripheral and central cues, the kinds of attentional orienting these
two types of cues engage are thought to be very different. Consider
the case of nonpredictive cues—that is, when the target appears
in the cued box 50% of the time and in the uncued box 50% of the
time. When one of the peripheral boxes is flashed briefly, people
arefaster to detect atarget in the flashed box, even though the flash
does not predict where the target will occur. Because participants
have no good reason to expect the target to appear at the cued/
flashed location versus the uncued/unflashed location, the fact that
they shift their attention to the cued location suggests that the flash
“pulls’ attention to the cued location in a manner that may be
considered exogenous (i.e.,, nonvolitional). In contrast, when a
central arrow points toward one of the two boxes, attention is not
oriented to the cued location when the arrow is spatially nonpre-
dictive (Jonides, 1981). Only when an arrow predicts where a
target will occur (e.g., 80% of the time the target appears at the
cued location) is attention oriented to the cued (likely) target
location and away from the uncued (unlikely) target location.
Thus, in response to a spatially predictive arrow cue, participants
are thought to “push” their attention volitionaly to the cued
location, which in turn leads to faster target detection at the cued
versus uncued location.

Our Baron-Cohen-inspired modification to the Posner paradigm
involved two changes. First, we replaced the central arrow cue
with a schematic face whose eyes could be directed to the left or
to the right. Second, we eliminated the predictive spatial value of
this central social cue, so that participants would have no reason to
attend volitionally to where the eyes were directed. That is, we
made the face nonpredictive—regardless of where the eyes|ooked,
the target appeared randomly in the left box 50% of the time and
in the right box 50% of the time. Based on Jonides's work with
arrow cues, our spatially nonpredictive central gaze cue should not
result in attention being shifted to the left and right.

What graduate student Chris Friesen and | found was altogether
very different. Participants did shift their attention to where the
eyes were directed, despite the fact that participants knew that the
eyes did not predict where a target would occur (Friesen &
Kingstone, 1998; see also Driver et al., 1999; Langton & Bruce,
1999, for similar reports). Even after receiving hundreds of trials
with this spatially nonpredictive social cue, participants continued
to shift attention to the location gazed at by the eyes of the
schematic face. Whether or not one endorses the view that the
mind contains a specialized eye-direction detector, the fact that a
spatially nonpredictive central gaze cue can initiate a shift of
attention to a peripheral location suggested to us that the human
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brain may be specialized to shift attention in response to gaze
direction, a possibility that we (e.g., Kingstone et al., 2019), and
many others, have investigated extensively during the past two
decades (for reviews see Dalmaso et a., 2020; Frischen et a.,
2007; Langton et al., 2000; Pfeiffer et al., 2013).

Question What You Have Learned

Soon after | moved to the University of British Columbia in
1999, Chris Friesen, undergraduate student (soon to be graduate
student) Jelena Ristic, and | made the rather basic decision that it
would be useful to have a control condition against which to
compare the attentional effects of spatially nonpredictive gaze
cues. Arrow cues were a natural choice for this control condition
because, like gaze cues, they are familiar and directional; but
unlike gaze cues, arrows do not shift attention when they are
spatially nonpredictive (Jonides, 1981).

Or so we thought. We were dumbfounded when we discovered
that spatially nonpredictive arrow cues do produce spatial orient-
ing that isin very many ways remarkably similar to gaze cues. In
other words, people will shift their attention to where arrows point,
even when those arrows are spatially nonpredictive and partici-
pants are explicitly informed that a target is no more likely to
appear at the cued location than at the uncued location (Ristic et
al., 2002; see dso Tipples, 2002). This finding flew in the face of
the work of Jonides (1981), whose results and conclusions had
been readily accepted and had become crystalised in the field.

More importantly, it begged the question as to what researchers
had been measuring al these years when they were using a
predictive central arrow cue to engage volitional attention (King-
stone et a., 2003). Given that a nonpredictive central arrow can
produce spatial orienting, were researchers wrong over the course
of several decades when they assumed that spatially predictive
central arrow cues isolated volitional orienting? To put it bluntly,
yes; they were wrong. Completely wrong. A series of systematic
studies by Jelena Ristic and postdoctoral fellow Bettina Olk con-
firmed that predictive central arrows do not engage and isolate
volitional orienting. Rather, predictive arrow cues produce a su-
peradditive interaction between nonvolitional and volitional atten-
tion (Olk et al., 2008; Ristic & Kingstone, 2006). In other words,
the application of the Posner task in hundreds and hundreds of
behavioural and brain imaging studies with a broad range of
different populations (animals, humans—young and old, healthy
and sick) had gotten things profoundly wrong. And in doing so, the
models of attention and the brain mechanisms thought to subserve
those processes of attention were also mistaken. It is my opinion
that the ripple effects of these errors continue to permeate the field
today (e.g., Olk et al., 2010; Olk & Kingstone, 2015; Ristic &
Kingstone, 2012; Ristic et al., 2012).

Now | appreciate that there are other model paradigms that are
not directly (or perhaps even indirectly) affected by the fact that
researchers used a model paradigm that was not measuring what
they thought it was. But it would be naive to underestimate the
impact of Posner’s work (and his paradigm in particular) on the
field in general. And for myself, who had come to understand
the field through the chronometric lens of Michael Posner’s work
and model task, it was extremely disturbing. How had I, and many
others like me, got it so wrong for all these years? And of greater

concern, was it symptomatic of amuch larger problemin the field?
And if it was, how could such errors in the future be avoided?
One person to whom | voiced these concerns was Dan Smilek,
a gifted scientist who had recently arrived at UBC as a postdoc-
toral fellow. | had very many frank conversations with Dan about
the general scientific approach in the psychological sciences, my
doubts as to whether it was likely to produce results that would
generalise beyond the paradigms in which they were derived, and,
on a personal level, what it meant for my relationship to my work
and students. | had always believed that what | was doing was
contributing to the advancement of knowledge in thefield, but now
| feared that | might be part of something larger that had lost its
way (or worse, might be bullishly headed in the wrong direction).
Dan and | talked, we read, we brainstormed, and over time we
concluded that the problem extended far beyond the Posner para-
digm, and arose from the origina and successful methods of
experimental psychology. Those methods, which involved simpli-
fying the issue of investigation by making the experimental con-
text both impoverished and controlled, sought to discover causal
relationships between one factor and another. The intention was
that by minimizing the complexity of the environment and maxi-
mizing the experimental control, investigators could create theo-
ries that would be universally valid. However, by the 1970s
scientists such as Neisser and Broadbent had raised the concern
that most statements in psychology were true if, and only if,
particular laboratory conditions were met. Thus, the relationship
between factor A and factor B was predictable if, and only if,
specific conditions were established within a controlled setting; the
relationship between factors becomes unpredictable when those
controls are altered or released. To put it simply, cognitive pro-
cesses vary, and are affected by what is happening elsewhere
within the cognitive system; they therefore critically depend on the
specific situational context in which an individual is embedded.

Be True to Yoursdf

This realisation presented me with at least three options. One
was to ignore the truth and continue to do my science as | had in
the past, conducting studies in the lab with smplified paradigms
and speculating that the results will generalise to broader situa-
tions, including those that arise in everyday life. A second re-
sponse would be to acknowledge that there is a fundamental
problem with our scientific approach, and then continue to conduct
my science as | had in the past. Both these options were unaccept-
able. A third option, which Dan and | decided to pursue, was to
accept the truth and try to develop and propose a new way of doing
our science, what we cameto call cognitive ethology (Kingstone et
al., 2008; Smilek et a., 2006).

Cognitive ethology, unlike the model task approach normally
adopted in psychology, involves studying cognitive phenomenain
uncontrolled natural situations and in controlled settings. One may
begin in the natural world and then systematically determine the
cognitive and/or neural structures critical to these phenomena in
increasingly controlled experimental settings, or one may choose
to reverse the process and investigate cognitive and/or neura
structures of behavioural phenomena in controlled settings and
then systematically explore the boundary conditions within in-
creasingly uncontrolled real-world environments. Each direction
of inquiry informs the other, with this cycle of investigation
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leading to new theoretical and empirical insights within both
natural and controlled environments. This approach also serves to
safeguard investigators from staying at the level of the model task,
and deceiving themselves (and others) that their work has broader
implications and applications than it may have.

In general, my colleagues were very supportive of this new
research approach, athough they often noted in the same breath
that they were unsure as to how one might go about conducting
meaningful research in the real world. Aswas|. And even if | did
know how to conduct such work, changing the operation of my lab
was going to take quite some time, as | had students who had
ongoing research projects that did not fit easily within a cognitive
ethology approach. The commitments | had made to those students
needed to be honoured.

Nevertheless, | would be up front with al incoming students
about my desire to change the general research approach of the lab,
and | hoped that there would be some who would be willing to join
me on this journey. Seven such individuals were Tom Foulsham
and Evan Risko, both extraordinarily clever and talented postdoc-
toral scientists (now professors at the University of Essex and the
University of Waterloo, respectively); graduate students Kaitlin
Laidlaw (now Dr. Kaitlin Laidlaw), Elina Birmingham (associate
professor at SFU), and Eleni Nasiopoulos (senior design specialist,
Telus); undergraduate student David Wu (now a lawyer in Van-
couver, BC), and long-time collaborator Walter Bischof at the
University of Alberta. Their creative work demonstrated that the
cognitive ethological approach could yield new and vauable in-
sights into the processes of human cognition while bridging the
gap between real-life and controlled lab-studies. The remainder of
this article describes one such line of work in the general domain
of social cognition.

Tom Foulsham had extensive experience conducting eye track-
ing research, and it was largely thanks to his efforts that my lab
was able to observe participants as they wore mobile eye trackers
and walked about the UBC campus. Our initial foray (Foulsham et
al., 2011) into mobile eye tracking went as follows. Upon entering
the lab participants were given five dollars and asked to wak
across the university campus to a cafe and buy themselves a treat
(e.g., apastry and/or coffee) and then return to the lab. (We were
careful to take their student ID so that they would come back, and
not simply walk away with our equipment!) The entire journey
took about 30 min. Participants wore an eye tracker that recorded
a field view of their trip (video and audio) as well as what they
looked at during the journey. Several days later, participants re-
turned to the lab again. Now, however, we monitored their eyes
while they sat and watched the field video of their own walk across
campus as well as field videos of other participants who had made
asimilar journey. This alowed us to compare where participants
looked when they were actually walking across the campus versus
where they |ooked when they were watching a video of such trips.

Based on extensive lab-based research (spearheaded in my lab
by graduate student Elina Birmingham, but demonstrated across
the years as far back as Yarbus, 1965/1967; see Birmingham &
Kingstone, 2009 for a review) indicating that people tend to look
at the faces and eyes of people shown on a computer screen, the
strong prediction was that participants would look at the people on
the campus both when they were watching a video-recording of the
trip and when they were actually making the walk across campus.
We confirmed the first prediction. In the lab, participants tended to

look at the peoplein the videos. But something very different arose
when we examined the eye movements of participants when they
were walking across campus. To be sure, there was a marked
tendency to look at peoplein real life, but thistended to be limited
to when those people were far away from the participant. As
people came nearer, the participants would look away, averting
their gaze from the approaching strangers. Note that thisis not at
all what happened when those participants viewed the videosin the
lab. When viewing the videos, participants were all too willing to
look at other people, regardless of whether they were far away or
near to the camera.

What is going on? Why would people avoid looking at strangers
who were nearby in real life but stare at them when they were on
video? Our intuition, and possibly yours as well, is that a key
difference between watching a person walk past you in areal life
versus on video is that in real life there is the potential to interact
with the person, whereas thisis not possible when the person is on
video.

To test this idea, we applied the cognitive ethology approach
and tried to recreate in the lab the phenomenon that we had just
observed in red life (Laidlaw et a., 2011). To do this, we mea-
sured participants looking behaviour as they were sitting in a
waiting room, either in the physical presence of a confederate
(posing as another participant) or when participants were in the
presence of a video recording of that same confederate now
displayed on a computer screen. Thus, while the confederate could
be directly observed in both scenarios, the potential for social
interaction existed only when the confederate was physically pres-
ent.

While wearing a mobile eye tracker, participants waited in a
room for about two minutes, under the guise that the experimenter
had stepped out to collect materials necessary for the study to
begin. In this way, participants were unaware that the 2-min
waiting period was part of the experiment. In the waiting room,
there was either a confederate sitting to the participant’s left,
quietly completing a questionnaire, or, on the participant’s right, a
video of the same confederate playing on a computer screen. The
computer station was set up to look as though a research assistant
had stepped out of the room and left the video playing. Partici-
pants' eye movements were coded for looks to the confederate
(either live or videotaped), or to a baseline object. For those in the
presence of the video, the baseline was the empty chair in which
the live confederate would have sat during the aternate condition;
for those in the room with the confederate, the baseline was the
blank computer screen that played the video for other participants.

Replicating Foulsham et al. (2011), we found that athough
participants frequently looked at the nearby videotaped confeder-
ate, they seldom turned toward or looked at the nearby live
confederate. In fact, relative to baseline, participants were biased
not to look at the physically present confederate—they were more
likely to look at the chair when it was empty than when it was
occupied. Collectively, these studies suggest that in live situations
the effect of other peopl€'s presence is the opposite of what would
be expected from laboratory experiments, where participants read-
ily look at pictures or videos of other people.

What is less obvious is whether these results represent a general
principle of looking behaviour in natural situations. Clearly, one
possibility is that people always look less at others in a live
situation than conventional studies would predict. Thisis certainly
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what the data suggest. However, it is worth noting that in the
studies by Tom Foulsham and Kaitlin Laidlaw, to not engage in
socia interaction was predicted by the socia norm (e.g., when
sitting in a waiting room with a stranger, as in Laidlaw et a.,
2011). Thus, another possible overarching principleisthat it isthe
normative social context that dictates whether one looks at another
person. After all, the studies to date have involved situations where
it was simple for people to construe a negative socia outcome for
engaging with another person (e.g., an awkward exchange fol-
lowed by prolonged silence). Following this reasoning, if one
reversed the context to one where engaging in a socia interaction
may be concurrent with social norms, looks toward another person
might be enhanced.

To test between these two aternatives, David Wu examined
participants' looking behaviour in a natural situation—the sharing
of a meal—where social interaction would be in line with social
norms (i.e.,, a positive consequence of socia interaction) rather
than opposed to them (i.e., a negative consequence of social
interaction). Volunteers, who were under the impression that the
study involved taste perception, were simply asked to sit in a
cafeteria setting, eat a premade salad, and answer a questionnaire
afterward. They were either seated alone, or with another volun-
teer. Unbeknownst to them, two hidden cameras were placed in the
room, such that their eating behaviour could be recorded and their
looking behaviour measured. Thus, in this scenario the socia
consequences of potential interactions are reversed compared to
the contexts used by Tom Foulsham and Kaitlin Laidlaw. Unlike
being in awaiting room or walking across campus, the social norm
when eating is to engage in polite conversation. Indeed, one might
think there would be asocia cost for not engaging in interaction—
for instance, staring down at your food (or your phone!) the entire
meal might be considered rude. And indeed, as predicted, we
found an increased preference for participantsto look at each other
in a socia eating situation compared to when the data were
collected in a relatively nonsocial waiting room scenario (Wu et
al., 2013).

In sum, these data, when combined with the studies of Tom
Foulsham and Kaitlin Laidlaw, suggest that the social norms of
different contexts will precipitate either negative or positive con-
sequences to engaging in social interaction, and that social atten-
tion will change in turn based on those consequences.

Entertain the Larger Questions

To date | have emphasised that the key difference between being
in the presence of an actual person and a representation of a person
(e.g., a photo or video) is that in the former there is the potential
for social interaction and in the latter there is not. This distinction,
as valid as it may be, begs the larger question: Why is eye gaze
between people relevant to socia interactions?

Our answer to this question began with an evolutionary consid-
eration of the morphology of the human eye. The human eye's
morphology is unique among primates in that it possesses a white
sclera surrounding a darker iris and pupil. As a result of this high
visual contrast, and unlike nonhuman primates, it is easy to deter-
mine where a human being islooking (e.g., Anderson et al., 2011).
One provocative proposal is that the high contrast polarity of the
human eye is an evolutionary adaptation that has facilitated com-
munication between people (Kobayashi & Kohshima, 1997). That

is, unlike other primates, humans sacrificed camouflage of their
looking behaviour to facilitate the quick communication of atten-
tion. Because of the high contrast between our sclera and iris, we
can determine quickly, quietly, and with remarkable fidelity where
someone else is looking. What this means is that human eyes can
serve two distinct functions: They can be directed in the environ-
ment to acquire information, and they can be directed to signal
information in the world to others (Argyle & Cook, 1976).

It seems reasonable that this duality of gaze is critical to the
social interactions between individuals described above, and it is
why looking behaviour can change so dramatically when people
are in the presence of others compared to simply viewing images
of others. When people observe images, their eyes do not signal
information, they just take it in. People are free to look at that
which interests them without the additional consideration of what
their eye movements might be communicating to the image they
are observing. Most experiments conducted in the lab, where
participants look at images on a computer screen, would fall into
this camp. In contrast, when people are in the presence of other
people, as they are often in the real world, their eyes both acquire
and signal information; people may need to adjust their looking
behaviour to accommodate these two, sometimes competing func-
tions.

There are a handful of recent studies that speak directly to this
point (see Risko et al., 2016, for areview). Our initial investigation
came from an extension of the origind Wu et al. (2013) eating
study. In a series of three experiments, David Wu investigated if,
and when, humans signal gaze information to other humans while
eating (Wu et a., 2014). David found that there is a genera
tendency for a person to look away from someone who is about to
biteinto their food. Critically, thislook away is driven by the eater
first signaling with their eyes that they are about to open their
mouth wide and put food into it. Specifically, David showed that
participants are significantly more likely to look down at their food
just before taking a bite when they are eating with another person
than when they are eating alone. When that signal was conveyed,
the other person would then look away from the eater. This
indicates an awareness—on the part of both the actor and the
observer—of the signaling power of gaze in a socia situation. In
short, the Wu et al. study provided clear evidence that people use
their eyes systematically to signal to others, and that when this is
read by another, that signal results in a response behaviour that
aligns with a situation’s social norm.

Note again the importance of social normsin looking behaviour,
which wasfirst raised in the previous section as a critical factor for
whether people did (Wu et al., 2013) or did not look at a stranger
(Foulsham et al., 2011; Laidlaw et a., 2011). One related and
anecdotal finding concerns the wearing of an eye tracker itself.
When we were first piloting the walking across campus study by
Tom Foulsham, several members of the lab reported that when
they were wearing the mobile eye tracker, they felt like they
needed to monitor their looking behaviour because they knew that
we were al going to examine how the mobile eye tracker had
performed, and, in doing so, we were going to see what they had
been looking at. They felt that they needed to be mindful not to
look at other people in a way that might reflect poorly on them-
selves. For example, while walking behind a person on campus,
they might avoid staring at that person’s bottom as this would
violate a socia norm (e.g., it is not appropriate to objectify
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someone by staring at their body). This suggested to us that people
might be so aware of the duality of their gaze—that it both
acquires and signals information—that the “receiver of their look-
ing behaviour” did not need to be physically present in order for it
to impact where people looked. In short, merely the suggestion of
a socia presence (i.e., a future observer) might be sufficient for
people to change their looking behaviour.

There is past work supporting the idea that implied socia
presence can impact behaviour (e.g., Aiello & Svec, 1993; Putz,
1975). For instance, images of eyes can evoke cooperative behav-
iour in people, augmenting the likelihood of individuals cleaning
up litter from cafeteria tables (Ernest-Jones et a., 2011) and even
influencing people to increase monetary contributions toward an
“honour box” system for consuming drinks (Bateson et al., 2006).
Security cameras, which imply the presence of others, also in-
crease prosocial behaviours such that individuals are more likely to
provide help to othersin a public setting when security cameras are
present versus when they are not (van Rompay et al., 2009).

Based on these data, Evan Risko entertained the idea that one’'s
awareness of eye gaze as a signal, combined with the desire to
adhere to social norms, might lead people to change their looking
behaviour when they are aware that their eyes are being monitored
(Risko & Kingstone, 2011). That is to say, merely wearing an
active eye tracker might be sufficient to imply the presence of
another individual and cause one to ater their looking behaviour.
To test thisintriguing idea, we had volunteers come to the lab and
take part in a brief (sham) experiment, where they responded to
stimuli on a computer screen while they sat alone in a room with
the door closed. (Ironically, | recall that we used a Posner cuing
task for this filler experiment.) Mounted on the wall to the partic-
ipants' right was a provocative swimsuit calendar. After complet-
ing the computer task, participants remained alone in the room for
one minute. It was participants' looking behaviour during thisfinal
minute that was of specific interest to us: Would they turn and look
at the swimsuit calendar or not?

We divided our participants into three groups. One group wore
an eye tracker that (they were told) was turned on and recording
their gaze. Another group wore an eye tracker that they were told
was turned off. A third group did not wear an eye tracker at all. A
hidden camera, concealed in the swimsuit calendar, recorded look-
ing behaviour that was later coded offline. The results revealed that
if people wore an eye tracker that they believed to be turned on,
they avoided looking at the swimsuit calendar. If, however, they
wore an eye tracker that they believed was turned off, or if were
not wearing an eye tracker at all, then they were all too willing to
turn their head and look at the calendar.

This study (Risko & Kingstone, 2011) demonstrates that eye
trackers may represent an implied social presence. More impor-
tantly, however, it shows that people are so aware of the dual
function of their eyes—again, that they may both signa and
acquire information—that merely an implied socia presence is
sufficient to produce a significant change in looking behaviour,
with looks conforming to the situation’s social norm (e.g., it is not
appropriate to objectify people). Note that an interesting replica-
tion and extension of this finding by graduate student Eleni Na-
siopoulos suggests that self-monitoring one’s looking behaviour
may be an effortful process (Nasiopoulos et al., 2015). After
wearing an active eye tracker for as little as 10 min, participants
tend to revert back to their “unobserved” behaviour, as if no one

was watching them (i.e., they look at the calendar). Criticaly,
however, the subtlest reminder of the tracker will reactivate the
self-monitoring behaviour, speaking again to the sensitivity that
people have to the dual function of their eyes.

The calendar studies by Risko and Nasiopoulos involved a
single head-turn-and-look toward the calendar. More recently, we
have extended this work and demonstrated that it occurs even
when participants are only making eye movements to images
(neutral vs. sexually provocative) presented on a computer screen.
When people know their eyes are being tracked, they avoid look-
ing at sexually provocative images, when they are unaware that
their eyes are being monitored, they prefer to look at the sexualy
provocative images (Milani et al., 2019; Nasiopoulos, 2020). We
have also found that these implied presence effects extend to a
broad host of other behaviours ranging from yawning (Gallup et
al., 2016, 2019) to cheating (DiGiacomo, 2020) to online-
purchasing preferences (e.g., brand vs. generic items; Nasiopoul os,
2020). Indeed, we have even demonstrated that participants will
change what they think about when they arein an fMRI scanner if
they believe that the scanner is processing their thoughts (i.e.,
performing a functional scan) rather than taking a structural scan
of their brain (Turner et a., 2020).

Closing Remarks

| began this article noting that investigations of human cognition
are often predicated on the assumption that one can isolate cogni-
tive processes using simplified model tasks in controlled lab situ-
ations, and then generalise those findings to other situations,
including those of everyday life. My personal experience reveaed
that this assumption can be very wrong indeed, and it can generate
fundamental misunderstandings of both the principles of human
cognition and behaviour, and the brain mechanisms that subserve
them. | then presented cognitive ethology as an alternative research
approach, one that accepts that cognitive processes may change
profoundly with changes to the situation within which a person is
embedded, and is designed to systematically examine through its
application how human cognition changes across real-world and
lab-based settings. To illustrate this point, | considered the way
people look at other people, noting that the way people look at
images of other people is often not indicative of how people look
at people in the natural world. A critical difference here between
“lab and life” isthat unlike images of people in thelab, in the real
world socia attention between individuals is a two-way street,
where each person signals as well as reads gaze information, and
that the nature of this gaze signalling changes with the socia
context as defined by a situation’s normative rules. Finally, | noted
that this duality of gaze is so powerful that one need merely
believe that one's eyes are being monitored in order to alter
looking behaviour, noting that this implied presence effect is so
powerful that it can affect a host of other behaviours, including the
very thoughts that we have. It is by getting out of the lab—not
abandoning it, but simply getting out into the real world and
observing, describing, and questioning the behaviours that one
sees—that new insights can be found for investigation. As Ulric
Neisser (1982) wrote nearly 40 years ago when he encouraged
researchers to consider real world behaviour as a domain for
investigation, “We are finding out what really happensin the world
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around us, and that will be worth knowing in any imaginable
future” (p. 10).

Résumé

Lorsque les études en laboratoire perdent le contact avec le con-
texte du monde réel, elles peuvent générer des malentendus fon-
damentaux sur les principes de la cognition humaine, du comporte-
ment et des processus cérébraux connexes. Cet article décrit
comment cela peut se produire, et propose une approche de re-
cherche alternative - I’ éthologie cognitive - qui permet aux cher-
cheurs de relier les cognitions et les comportements tels qu'ils
fonctionnent dans la vie quotidienne, avec ceux étudiés dans le
cadre d’ enquétes contrélées en laboratoire.

Mots-clés : éthologie cognitive, cognition sociale, attention,
présence sociale, validité écologique.
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