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RACISM
Treating someone
unfairly because of
their skin color
(individual racism) and
a system of rules and
practices that treat
people unfairly because
of their skin color
(institutional racism).

Racism continues to be a signiﬁcant problem in much of the world.
Understanding how racism happens in the brain may help us ﬁnd
ways to overcome it. Our brains often categorize people as similar to,
or different from, ourselves. A part of the brain called the amygdala
becomes active when we see someone who we think is different,
and this can lead to treating that person unfairly. But another part
of the brain called the prefrontal cortex is able to calm the amygdala,
and we can boost its power using a thinking strategy called cognitive
reappraisal. Even better, we may be able to prevent people from
becoming racist by teaching kids to appreciate differences, so their
amygdala does not get activated by people different from themselves.
Combined with ﬁxing unfair rules and systems around us, these brain
strategies may help us to defeat racism.
When you hear about racism in the news, or see racist things
happening in your community, you might wonder... can’t we just
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Figure 1
A cartoon illustrating
intergroup bias—Player
3 sees the red team as
his in-group and the
blue team as his
out-group, so he
shows a bias in favor of
the red team and
against the blue team.
(If we were considering
Player 17’s perspective,
the in-group and
out-group would be
reversed). Image
adapted from
macrovector; text
based on Cikara and
Van Bavel [1].

Figure 1
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In fact, this question
was recently asked
by six-year-old Kyle
from New York, who
wants to be a
neurosurgeon when
he grows up. Thanks
for inspiring this
article, Kyle!

remove the racism from the brains of those racist people?1
Unfortunately, it’s not that simple. Racism does not come from a
single part of the brain—it arises from many parts of the brain working
together and interacting with the world. The good news is, there are
scientists studying how this happens and how we might be able to
help brains become less racist, or even prevent racism from occurring
in the ﬁrst place.

IN-GROUPS AND OUT-GROUPS

INTERGROUP BIAS
The brain’s tendency to
categorize people as
similar to you
(in-group) or different
from you (out-group),
and to treat in-group
people better than
out-group people.

Brains are really good at putting things into categories. Sometimes
this is useful, like when you are a baby and you need to learn the
difference between dogs and cats, or things that are safe to eat and
things that are yucky. But it can become a problem when brains use
those same automatic systems to put people into categories too.
Brains especially like to put people into the categories of “people like
me” and “people different from me”—the scientiﬁc name for those
categories are “in-group” and “out-group.” And often, our brains tell us
to be nicer to the in-group people than the out-group people [1]. This
is called intergroup bias. For example, if you are on a sports team, you
are probably going to cheer for the people on your own team more
than the people on the other team, right? That’s because your brain has
put the people on your team in your in-group category (Figure 1).
Of course, cheering for your sports team is not a problem. But it could
become a problem if you started being mean to people on the other
team, or if you started thinking that the people on your team are better
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Figure 2
A diagram of the brain
showing the amygdala,
which becomes
activated in response to
seeing members of the
out-group, and the
prefrontal cortex,
which regulates the
amygdala.

Figure 2

than everyone else. It would be even worse if your city made up rules
saying your team could go certain places that the other team was not
allowed to, or if people started making movies and commercials that
suggested players on the other team were bad people.
And that is exactly what happens with racism. Seeing differences is
not a problem—in fact it’s great to notice all the wonderful variety
of skin tones and hair textures! Wouldn’t it be boring if we were all
the same? But it is a problem when people in power put others who
look like them in their in-groups and create rules that treat those in
other groups unfairly. For example, in many parts of the world, people
with lighter skin tones have a history of making rules that discriminate
against people with darker skin tones. Just like being mean to people
on the other sports team, but much worse, because your skin color is
something you can’t change. Your skin is something you are born with
and a beautiful part of who you are, not just something you can take
on and off like a sports jersey!

WHO’S WHO IN THE BRAIN
What happens inside the brain when we sort people into in-group and
out-group categories? (Figure 2). Scientists have discovered that a tiny

kids.frontiersin.org

August 2021 | Volume 09 | Article 608843 | 3

Weichselbaum and Banks

AMYGDALA
A small area of the brain
involved in processing
emotions and, among
other things,
responding to people
who are categorized as
members of
the out-group.
2

Wondering how
scientists measure
activation in the
brain? Check out
another great
Frontiers for Young
Minds article to ﬁnd
out: https://kids.
frontiersin.org/article/
10.3389/frym.2019.
00086.

PREFRONTAL
CORTEX
An area at the front of
the brain involved in
planning,
decision-making, and
self-control, including
regulating the
amygdala
out-group response.

COGNITIVE
REAPPRAISAL
A technique that can be
used to help regulate
emotions by changing
the way you think
about a situation.

Racism on the Brain

part of the brain called the amygdala becomes activated2 when we
see someone in the out-group, someone we consider different from
ourselves [2]. Some scientists think this is because we view people
in the out-group as scary, or a threat, even when they really are not
[3], while other scientists think the amygdala is just good at detecting
anything new or unfamiliar [1]. The amygdala is involved in lots of other
important things too, like processing our emotions, so we can’t just get
rid of it to solve racism!
But scientists have also found that another part of the brain seems to
have the job of calming down the amygdala, including the amygdala’s
response to out-group people [4]. That calming-down part is called
the prefrontal cortex—it is the area of your brain at the very front of
your head (if you put your hands on your forehead, your prefrontal
cortex is right underneath). When people do racist things, it may mean
that their prefrontal cortex is not doing a very good job of regulating
their amygdala. So, could we help the prefrontal cortex do its job
better?

BOOSTING THE PREFRONTAL CORTEX
In fact, there are some studies suggesting that we can help the
prefrontal cortex do its job better! Think about it this way: have
you ever felt really angry at someone and wanted to punch them,
but then you stopped yourself? Or have you ever watched a scary
movie and wanted to run away, but then you remembered you
were actually safe? Those are examples of your amygdala reacting,
and then your prefrontal cortex calming it down so you can act
the way you really want to instead of automatically following the
amygdala’s instructions.
The same thing happens when someone’s amygdala reacts to an
out-group person and their prefrontal cortex calms it down. It is like
the amygdala says, “hey, that person is different, so maybe they are a
threat!” and the prefrontal cortex says, “no, they are different but that
is okay!” (Of course, the amygdala and prefrontal cortex can’t actually
talk, but those are the kinds of signals they are sending to each other
inside your brain). Remember, just because your amygdala makes a big
deal out of something, that does not mean it is right or that you have
to listen to it!
We know that if you remind yourself of certain things while you
watch a scary movie—things like “it’s just a movie, it’s not real, I am
safe”—this helps your prefrontal cortex do its job better. Scientists
call that cognitive reappraisal, essentially just changing how you
think about a situation. We know that cognitive reappraisal works by
boosting the powers of the prefrontal cortex, so it can do a better job
of calming down the amygdala [5]. So, could we use a similar strategy
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What is race?

STEREOTYPES
An over-generalized
belief or expectation
about people who
belong to a particular
group, such as people
who share the same
skin color.

Scientists today consider race to be a social construct—a made-up label not based
on scientiﬁc facts. Differences that appear to be related to race, like who gets a better
education or who gets higher-paying jobs, are actually caused by people being treated
differently and denied opportunities based on their skin color. Having darker skin just
means that your ancestors came from a warmer place, where their skin needed to
protect them from the sun; lighter skin means your ancestors came from a colder
place, where their skin needed to let in more sunlight. The stereotypes that many
people have about different skin tones are the result of lighter-skinned people treating
darker-skinned people unfairly for so long that it is created a pattern, which our brains
notice whether we want them to or not—and this can make it harder to get rid of racist
intergroup bias, if we are not actively paying attention and working against it!

to help the prefrontal cortex work better in someone’s brain to stop
their racism?

BUILDING A LESS RACIST BRAIN
A few studies have tried using cognitive reappraisal and similar
strategies to reduce racism. For example, when scientists in the
United States showed White people pictures of Black people who
they already liked, or encouraged them to think about Black people
as individuals rather than as one big group, the White people showed
less amygdala activation [6]. Also, grouping people into mixed-race
teams changed their amygdala activation in an interesting way—the
amygdala reacted based on the assigned teams rather than racial
groups, suggesting it may be possible to reduce racism just by helping
White people think of Black people as part of their in-group [1].
But the downside is, these effects did not last very long [2]. After
people stop using cognitive reappraisal, they return to their old ways
of thinking. So what can we do to help brains become less racist
for good?
It seems that people who really want to become less racist are better
at using strategies like these all the time, even without realizing it [6].
So teaching people about racism, and making them feel motivated to
stop it, may help them activate their prefrontal cortex more effectively.
That includes helping people understand that the whole idea of “race”
was made up by White people who wanted power and control—there
is really no reason for it to deﬁne our in-groups and out-groups at
all! [7].

A FUTURE WITHOUT RACISM?
A few years ago, some scientists had a brilliant idea. They realized
that all these studies about racism in the brain had been done with
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Figure 3
(A) A scatterplot
showing the
relationship between
age and amygdala
response to pictures of
Black people. As kids
get older, they show
more amygdala
activation. (B) A
scatterplot showing the
relationship between
diversity of friends and
amygdala response to
pictures of Black
people. Kids and teens
with a more diverse
friend group had less
amygdala activation,
regardless of age.
Adapted from Telzer
et al. [8], reprinted
courtesy of The MIT
Press.

Figure 3

grownups, and they wondered, what if we studied the brains of
kids instead?
Guess what they discovered? Unlike grownups, the amygdala in kids’
brains does not react differently to people based on their skin color!
Kids notice skin color of course, but it seems like their brains don’t
start using skin color to assign people to the in-group or out-group
until they get older (Figure 3A) [8]. And the coolest part? Kids and
teens with more diverse groups of friends had a less reactive amygdala
regardless of their age (Figure 3B) [8]. It’s like their brains realized
that there is no reason to divide people into in-group and out-group
categories by skin color, since they already had lots of friends with
different skin colors.
This discovery tells us that racism is learned—our brains do not
automatically have to assign people to in-group and out-group
categories by skin color. We can appreciate differences instead of
using them to divide us. And that is good news, because it means that
while we all have the potential to become racist, we also have the
potential to create a future where no one is racist at all. Studies like
this can help us ﬁnd ways to surround young brains with conditions
that prevent racism rather than contribute to it, so over time we might
be able to get rid of racism altogether.
However, it is important to remember that racism does not just happen
inside the brain. Racism is also built into the many unfair rules and
systems created by biased brains, often maintained by people who do
not even realize they are contributing to the problem. Even if someone
does not mean to be racist, they might still be following unfair rules
that have racist consequences for others. So as we work toward ending
racism in the brain, we must also work toward ending racism around
us [4]. As we ﬁx these rules and systems, our brains will notice new
patterns in how people are treated, which may help to further reduce
intergroup bias—moving us closer to a fair and equitable world both
inside and outside our heads.
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YOUNG REVIEWERS
ETHAN, AGE: 11
I am fascinated by all topics in STEM, especially 3D-printing, robotics, and astronomy.
My hobbies include Legos, playing card games, learning magic tricks, and watching
the Office on Netﬂix.

MARILIA, AGE: 13
Hi! My name is Marilia. I am 13 years old, live in Germany and like ice skating and
rythmic gymnastics. I have a small dog which I love! One day I would like to travel
to Australia and see the coalas. I enjoy to be with my friends and go swimming or
watch a ﬁlm with them.
JAIDEN, AGE: 14
I have been interested in science since age 7. My favorite journal to read is
Scientiﬁc American. My academic interests include chemistry, economics, and
entrepreneurship. My hobbies include equestrian show jumping, playing board and
card games, puzzles and riddles.
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