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ATTENTION

The process of
concentrating on
specific information.

The environment around us is constantly changing, so how does the
brain adapt to these new and ever-changing situations? Attention
helps us filter out distracting information and focus on specific
bits of information. For example, when you are at home doing
your homework, you might not notice background noises like a
dog barking or traffic outside. Not only are researchers interested
in how the brain pays attention, but also in how attention is
unique for different people and for different types of information,
from simple flashes of light to complex faces. In this article, we
will explain the importance of social information, how attention
prioritizes social information, and how the amount of attention
devoted to social information (known as social attention) varies
across different people.

WHAT IS SO SPECIAL ABOUT ATTENTION?

People use some form of attention all the time. By filtering out any
unimportant background information, attention helps you focus on
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Figure 1

(A) Newborns were shown
a simple face (left) and
a scrambled face
(right). Researchers
found that newborns
preferred to look at the
simple face, suggesting
faces are important
early on in our lives!

(B) Side view of the left
side of the brain. The
blue area shows the
location of the superior
temporal sulcus and
the purple area shows
the location of the
fusiform gyrus. These
two areas are active
when we look at faces
and eyes.
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different tasks like drawing a complex scene, playing video games,
or reading this article. Attention can also help direct you to especially
important information, like a siren or your name, so attention is a very
necessary skill for humans. Imagine how difficult it would be if you
wanted to focus your attention on something important but could
not, or if your attention could not alert you to important changes in
the environment. You would not be able to do your homework, learn
a new skill, or even cross a busy street!

Because attention is so important, researchers are curious about how
the brain knows what to pay attention to, especially when there
are so many things happening around us. Some research shows
that attention differs from person to person and changes depending
on what people are paying attention to. For example, while some
individuals pay more attention to social information (this is called social
attention), not everyone has the same bias for social attention, which
makes researchers interested in the root of these differences.

WHAT IS SO SPECIAL ABOUT SOCIAL INFORMATION LIKE
FACES AND EYES?

Researchers in different fields have found at least two main pieces
of evidence to suggest that we see faces, especially eyes, as special.
By special, we mean that people usually pay more attention to faces
and eyes than to other objects in the world. One piece of evidence
comes from studying babies that are only a few hours old. Researchers
showed newborns a drawing of a simple face and slowly moved it in
front of the babies to see if they followed the face [1]. To make sure
babies follow faces and not just moving objects, the researchers also
showed the babies a scrambled face. Because the scrambled face has
all the same parts as the intact face, researchers can be sure that it is
the special layout of a face that is capturing the newborns’ attention.
Interestingly, babies followed the drawing of the face (Figure 1A, left),
but not the scrambled face (Figure 1A, right), showing that faces are
important even to babies that are only a few hours old!
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Figure 2

Sequence of the cueing
task to measure social
attention. Participants
first see a small cross in
the center of the
computer screen. Then
a face appears on the
screen, looking left or
right. Finally, an object
(known as a target)
appears, either in the
location the face is
looking (known as a
cued trial) or in another
location (known as an
uncued trial).
Participants respond as
quickly as possible
when they see the
target. Faster responses
for cued trials suggest
that attention has
shifted in the direction
that the face is

looking [4].

FUNCTIONAL
MAGNETIC
RESONANCE
IMAGING (FMRI)

A brain imaging
technique that is used
to measure

brain activity.

CUEING TASK

A computer task that
presents an object, like
a face, to cue a location
in space (such as left or
right), followed by a
target that can appear
in the cued or uncued
location. The task
measures shifts

in attention.
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The second piece of evidence that faces and eyes are special comes
from studying the brains of people when they look at or pay attention
to faces and eyes. Researchers use a technique known as magnetic
resonance imaging (MRI) to see both the structure of the brain,
and activity of the brain [known as functional magnetic resonance
imaging (fMRI)], through measuring where blood flows in the brain
during events like looking at faces or paying attention to people. Blood
is responsible for bringing more oxygen to the areas of the brain that
are very active. This means that we can use fMRI to measure areas
of the brain that are active when people are looking at faces! fMRI
recordings from adults paying attention to faces and eyes show a lot of
activity in parts of the brain called the fusiform gyrus and the superior
temporal sulcus (Figure 1B) [2]. This shows that specific parts of our
brains are devoted to responding to faces and eyes, again suggesting
that these physical features are special.

HOW DO WE MEASURE ATTENTION TO FACES/EYES IN THE
LABORATORY?

One way that researchers measure attention to faces and eyes in
the laboratory is by using simple computer tasks [3]. In one of these,
called the cueing task, researchers use cues to direct the participant’s
attention. The sequence of steps (known as a trial) is shown in Figure
2 and in the corresponding movie (Video 1). In this task, first a face
appears on the screen, looking either left or right. Next, a target
(for example, an ice cream cone) appears either in the location the
face is looking at (known as a cued target) or in another location
(known as an uncued target). The participant’s job is to press a button
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VIDEO 1

A visual example of the
cueing task. In the
cueing task,
participants keep their
eyes fixated in the
middle of the screen
and respond to targets
(i.e., the ice cream) that
appear on the left or
right side of the face by
pressing a button as
quickly as possible.
Comparing how fast
participants respond for
cued and uncued trials
allows researchers to
quantify social
attention.

CUED VS. UNCUED
TARGETS

In the cueing task, a
cue, like a face can
either look toward a
target (like the ice
cream in Figure 2), or
away from the target.
When the face looks at
the target, this is a cued
trial, and when the face
looks away from the
target, this is an
uncued trial.

SOCIAL CUEING
EFFECT

A measure of how
much faster people
respond to targets that
are cued by the
direction of the
face/eyes compared
with targets that are
uncued. A big
difference in speed is
considered a large
social cueing effect,
and a small difference
in speed is considered
a small social

cueing effect.
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as soon as they notice the target. Researchers record how long it
takes the participant to respond, which is called reaction time. To find
out if attention can be shifted by another person’s gaze, researchers
compared how fast people responded to cued and uncued targets.
The results showed that participants responded more quickly to the
cued targets (the ones in the direction of the gaze) than to the uncued
targets. This means that the participants’ attention was shifted by the
gaze cue [5, 6]. This is called the social cueing effect and it shows
that people spontaneously pay attention to social things, like faces
and eyes. Interestingly, though, research shows that the social cueing
effect is smaller for some people and bigger for others.

DOES EVERYONE PAY ATTENTION TO FACES AND EYES IN
THE SAME WAY?

The short answer is no! The same way that people have different
interests, strengths, and weaknesses, not everyone pays attention
to eyes the same way. For example, people with autism spectrum
disorders (ASD) often pay attention to social information in a different
way than other groups of people do. Two key features of ASD
are difficulties with social situations and the tendency to perform
movements or behaviors in very specific or repeated ways [7]. In real
life, people with ASD may not look at the eyes of another person as
often as someone without ASD does, they may find it difficult to start
or respond to conversations, or they may be less interested in social
situations [7]. Individuals with ASD are diagnosed by trained doctors
who will get reports from daycare providers, teachers, and parents, as
well as observe the children and ask them to do various tasks. People
with ASD are not completely different from people without ASD. In
fact, a group of researchers created a questionnaire called the autism
spectrum quotient questionnaire (AQ) that allows them to measure
the number of autism traits that people have [8]. For example, the
questionnaire asks people to rate how true statements about social
skills and communication are for them, such as ‘| enjoy meeting new
people,” and ‘| know how to tell if someone listening to me is getting
bored.” People with ASD are less likely to say these statements are true
than are people without ASD.

Researchers have asked how people with different levels of AQ traits,
or people with ASD, perform on the social cueing task. Some studies
have looked at whether the number of autism traits changes the social
cueing effect, and overall it seems that people with more autism traits
have a smaller social cueing effect, meaning that they do not prioritize
attention to social cues as much as people with fewer autism traits do.
For example, in one study, Hayward and Ristic [6] found that smaller
social cueing effects were more likely for males, people who have
more autism traits according to the AQ, and people who have smaller
networks of friends.
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Figure 3

(A) A table showing
social cueing effects
for individuals with and
without autism. (v')
Shows the presence of
a social cueing effect
and (x) shows its
absence. (B) Data
illustrating social
cueing effects for
individuals with ASD
(black bars) and
without ASD (gray
bars). The useful faces,
where targets were
looked at most of the
time, are shown by the
two left bars, while the
useless faces, where
targets were looked at
only some of the time,
are depicted by the two
right bars. These
findings suggest that
people without ASD
have a strong bias to
pay attention to faces,
while people with ASD
will pay attention to
faces only in some
situations.

AUTISM SPECTRUM
DISORDER

A group of brain
development disorders
that affect a person’s
ability to interact with
other people, and
cause movements or
behaviors to be
performed in very
specific or

repeated ways.
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However, when we look at social cueing studies with people with ASD,
research is mixed. While many researchers have found differences
in attention to faces between people with and without ASD, some
researchers have found no differences. One clever study [9] used the
social cueing task to investigate how people with and without ASD
respond to targets that are almost always looked at by a face, or only
looked at some of the time. When the faces almost always looked at
the target they were useful to pay attention to. When the faces only
looked at the targets sometimes, they were not useful to pay attention
to. The researchers found that people without ASD could not help but
pay attention to both the “useful” and “useless” faces, showing a bias
to pay attention to eyes in both situations (showing a social cueing
effect). People with ASD, however, only paid attention to the “useful”
faces, and were able to ignore the “useless” faces (Figure 3). These
data suggest that attention to faces and eyes is quite strong for people
without ASD, but for individuals with ASD, they can choose whether to
pay attention to the eyes or not. This means that people with ASD are
better able to control their attention, and only pay attention to objects
like eyes when they are believed to be useful [9].

CONCLUSION

People use social attention every day to navigate through their
lives. Researchers can measure social attention in the lab and social
attention has been found to vary from person to person. Sometimes
social attention varies by personality traits, like those measured by
the AQ. People with ASD were thought to have different priorities
when it comes to social attention, but as we saw from the research
[9], this is not always the case. It is not that people with ASD pay
attention to social information in a completely different way than
people without ASD do, but rather there are differences in how biased
we are toward paying attention to social information. These findings
help us to see how important paying attention to others can be when
we are forming and maintaining social relationships and also help us
to better understand why social situations are easier for some people
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than others. Hopefully, knowing that everyone pays attention to social
information in different ways will allow us to be more understanding
and helpful when we communicate with others.
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