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Have you ever heard that we only use 10% of our brains? It is a
nice thought that we could tap into hidden brain power—but could
most of our brains really be doing nothing all day? No! Every bit of
your brain is busy 24 hours a day. There are lots of these so-called
neuro-myths ﬂoating around: ideas about the brain that sound true,
but are not. There is usually a good reason why a neuro-myth got
started: maybe there is an element of truth to it, or maybe people
would just like it to be true. In this article we explore three widely
believed neuro-myths about the growing brain, and explain why
it is important for you to know what is true and what is not. We
will explore whether you can change how clever you are, whether
girls and boys think differently from each other, and whether some
children are “left brained” and some are “right brained.”
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WHAT IS A NEURO-MYTH?
A myth is something that a lot of people think is true, but actually
is not (for example, that King Arthur was a real king in England) and
“neuro” tells us that we are talking about the brain. So, a neuro-myth is
a statement about the brain that is often thought to be true, but is not.
There are lots of neuro-myths, like that we only use 10% of our brains,
or that our brains are not active while we sleep. You may well have
come across these ideas yourself, and whether you realize it or not,
they could be making a difference to the way you think about your own
brain and the way you learn in school. Importantly, neuro-myths are
also things that parents and teachers might believe and that can affect
how they think about the growing mind. Neuro-myths can inﬂuence
how teachers teach and how parents, you know, parent. In this article,
we will spend a little time exploring three neuro-myths, then think
about why it matters that you know how to spot a myth when you
hear one.

MYTH #1: INTELLIGENCE IS FIXED

INTELLIGENCE
Intelligence is a word
often used to mean
how clever someone is.
For example, how well
people do on tests to
measure things like
problem solving. But
ask a group of scientists
what intelligence is and
they’ll probably all have
a different answer!

GENETICS
Something that is
passed on from parents
to their children in
DNA, so the color of
your hair is determined
by genetics, but the
length of your hair
is not.

The idea here is that how well you can do on things like school
exams or tests of intelligence depends on your genetics. Genetics
means something that runs in families—things like eye color and
height usually depend strongly on genetics. If your intelligence were
ﬁxed by genetics, then how well you do on school exams would
depend on how well your parents do on tests of intelligence, or
how well they did on school exams. It is clear where this idea
came from, because children can indeed be very similar to their
parents. Actually, we can measure how similar children and their
grown-ups are. If you take a group of twins, some identical and
some non-identical, and choose a behavior—say, juggling—you can
work out how much differences in that behavior are inﬂuenced by
genetics and how much the differences are due to the environment
in which the children were raised. This is because identical twins
share 100% of their genetic make-up, while non-identical twins only
share 50%, yet both sorts of twins share very similar environments
(they live in the same house, they have the same number of juggling
classes, etc.). If juggling ability is more similar between identical
twins than non-identical twins, this tells you that the identical twins’
greater genetic similarity is producing more juggling similarity—so this
behavior must be inﬂuenced by genetics. We call this genetic inﬂuence
“heritability”. Zero heritability means differences are totally due to
the environment, while 100% heritability means all the differences in
behavior come from differences in genes.
Using the twin technique, we can see how much genetics has to do
with one person doing better than another on a school test. It turns
out that a little over half (60–65%) of the difference between children
in how they perform at school is due to genetics (Oliver et al. [1] show
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this for science and maths). Of course, genetics is not the whole story,
far from it. After all, no one would know much about anything if they
were not taught it!
There are plenty of things that can inﬂuence how well you do in
the classroom that have nothing to do with your parents: things like
believing that your performance can change with learning, or having a
great teacher. Every teacher knows that they can make a real, positive
difference for a child. One study showed this elegantly: they found that
reading ability was more inﬂuenced by genetics in classes with better
teachers [2]. Here is why this is elegant: if you have a rubbish teacher,
this holds everyone back, no matter how good their reading genes
are. If you have a perfect teacher, the differences in reading ability are
more down to each person’s different genetic potential. Let us think
of children as plants. Plants should end up being all different heights,
like their different parent plants. However, if the little plants do not get
enough water, then it does not matter how tall their parent plants are,
they would not grow to their full potential. Only when it has enough
water (a great teacher) can a plant be as tall as its genetics allow (do
as well as it can in school). Work like the study on reading shows us
that, while there is truth to the idea that intelligence is passed on from
your parents, it is not true that it is ﬁxed. The way your intelligence is
revealed depends on you and the world around you.

MYTH #2: GIRLS AND BOYS THINK DIFFERENTLY

ANALYZE
To decide what a set of
information can
tell you.

DATA
A set of information.

1

We use “gender” to
mean biological
differences between
males and females,
rather than how
people see
themselves.

The idea here is that girls are born to be better at some classroom
activities and boys are born to be better at others. Generally, girls are
thought to excel at more creative things, like English, while boys are
thought to be better at technical things, like maths. Many scientiﬁc
studies have been published that show group differences between
males and females; for example, males are better at turning images
of objects around in their minds. Not everyone believes that males
and females are so different though. One scientist analyzed data from
a bunch of studies including around seven million people in total,
looking at gender differences across a range of activities, from talking
to throwing [3]. She found that over three quarters of the studies
showed gender1 differences to be small or almost absent. This was
true even in areas where people thought there were big differences,
like maths ability.
The other important thing is that studies of group differences look at
just that: groups. If you take a group of boys, some of them will be great
at maths, most will be ok at maths, and some will be bad at maths. The
same is true of girls. Even if, as a group, the boys do slightly better
on a particular test, that tells you nothing at all about any speciﬁc
individual (as you can see in Figure 1). The two groups will overlap
considerably. Any individual boy will probably do better than lots of
girls, and any individual girl will probably do better than lots of boys.
kids.frontiersin.org
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Figure 1
This is an example
graph showing how a
group of girls and a
group of boys did on a
pretend test. See how
even though the girls
do slightly better as a
group (the “girls” curve
is slightly to the right of
the “boys”, showing
they got slightly higher
scores), mostly the two
groups overlap.

Figure 1

So, while there may be some differences between the way girls and
boys think, those differences are small, and group differences really
do not tell you anything about any individual, anyway.

MYTH #3: SOME CHILDREN ARE “LEFT-BRAINED” AND
SOME ARE “RIGHT-BRAINED”
There are really two ideas here: (1) the brain is divided into a logical,
wordy left half and a creative, emotional right half; and (2) people have
one side that is more active than the other, so they are better at either
left-brained or right-brained activities.
HEMISPHERE
One half of something
round—the brain has
two hemispheres (left
and right), so does the
earth (north and south).

SPECIALIZATION
If you specialize in
something you do that
one thing really well, so
someone might
specialize in playing the
cello. In the article we
talk about areas of the
brain specializing in
doing one thing, like
reading words or
moving your hand.

As we have seen with the other neuro-myths, there is some truth
lurking around here. Looking at the brain, one of the most striking
things is that there are two very distinct halves (called hemispheres)
that, to a large extent, are mirror images of each other (as illustrated
in Figure 2). It is also true that different areas of the brain specialize
in different jobs, like moving your hands or making you scared of
spiders. Sometimes that specialization can be seen completely (or
mostly) on one side of the brain: this is called “lateralization”. The
classic example is that language (talking and listening to others talk),
relies on the left half of the brain in most people. However, even
language is not exclusively left-brained: the right brain is important for
many aspects of language. For example, the right hemisphere is crucial
for understanding why jokes are funny once the left hemisphere has
understood the sentence [4]. The two halves of the brain almost always
work together like this.
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Figure 2
This is a drawing of the
two halves of the brain.

Figure 2

Although we do often use different sides of the brain for different
things, this does not mean that people are right-brained or
left-brained, as such. A huge study of over 1,000 individuals showed
that, overall, people do not have one half of the brain that is more
active than the other half [5]. Rather, where activity happens in the
brain depends on what you are doing. It also depends on how good
you are at doing it. For example, musicians have more brain matter
in some parts of the left brain compared with non-musicians [6]; but
these differences are seen in speciﬁc, small areas of the brain, not
generally in one hemisphere or the other. So, although tasks might
be more right-brained or left-brained, people are not.

WHY DO NEURO-MYTHS MATTER?
Neuro-myths matter because they affect people’s thoughts and
behavior: they can change how we see ourselves and how we see
each other. Let us take the example of gender again. At age 8 to 9,
there is no difference in how well girls and boys do at maths, yet
girls (and their parents) rate their maths ability to be lower than boys
[7]. This suggests that what people believe (in this case, that girls are
not as strong at maths) may have a real impact on how children see
themselves, which may in turn affect their actual performance. In one
study, when a group of college students was given a maths test, men
did better than women when they were told that the test usually shows
gender differences, but when they were told it was a gender-fair test,
women did just as well as men [8]. This is important because, by the
end of education, differences that were once small become massive:
94% of maths professors in the UK are men [9]. This is a good example
of why we should be careful about neuro-myths—what you believe
about your brain and the brains of those around you may just come
true. So, start believing you can do maths!
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YOUNG REVIEWERS
ANYA, AGE: 7
I like to be active and do many sports with a lot of enthusiasm and as well as I can.
My favorites are swimming and gymnastics. I also like to hear new stories through
books, storytelling, and movies, and I like to create my own when I play. But I also
like mathematics which is my favorite subject at school. I like singing and everything
musical, and I make my own muffins for breakfast whenever I can.
DR. H. BAVINCKSCHOOL, AGES: 8–12
We are Spectrum classes 5–6 and 7–8 of the Bavinckschool in Haarlem, the
Netherlands. This is a group of 40 kids (19 in group 5–6 and 21 in group 7–8) who
are eager to learn a bit more than the regular school program. They had a lot of fun
reviewing for FYM, and went through the articles with great focus and enthusiasm,
and made a critical evaluation. They really enjoyed contributing to science and
helping out!
LIAM, AGE: 8
I am in third grade and love stuffies and my mom. I am an artist and I love to ski.
When I grow up, I want to travel all over the world and in space.

MONICA, AGE: 6
I like to draw pictures… because I want to express what is on my mind. I enjoy going
to new cities and countries. I am extremely creative, and I love cooking. I also like to
read books and learn things by children all over the world. I like sports like swimming
and skating.
OLIVER, AGE: 10
I am in ﬁfth grade and love robotics, math, and science. I just started to learn to play
the trumpet. I cannot wait for ski season to start. When I grow up, I want to be an
astronaut and travel to Mars!
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PALOMA, AGE: 8
Hi my name is Paloma, my favorite things are school and traveling because I like
learning new things. Science is my favorite subject because it is really interesting
and I have a great teacher. I also really enjoy reading graphic novels because they
are fun! I am also really worried about pollution and water conservation and I hope
to 1 day ﬁnd solutions to these problems.
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