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Math anxiety
The feeling of being
extremely nervous when
faced with doing basic
mathematics.

Mathematics is a necessary skill that people use throughout their lives,
such as when they travel, use money, or keep track of time. Therefore,
mathematics is an important skill to learn at school. Unfortunately, many
children and adults feel stressed and anxious when they have to do math.
People who experience feelings of stress when faced with math-related
situations may be experiencing what is called “math anxiety.” Math anxiety
affects many people and is related to poor math ability in school and later
during adulthood. Researchers have studied how math anxiety first appears,
what is happening in the brain when people experience math anxiety, and
how to best help people who are suffering with math anxiety.

Have you ever felt stressed and anxious when your math teacher asks you a
question? Or when you are doing your math homework? If so, you might have
experienced what is called math anxiety. If you have experienced math anxiety, you are not alone. Many people feel extremely nervous when faced with
a situation that requires them to do basic mathematics. Math anxiety is more
than just feeling nervous about doing math. Nervousness is a sensible reaction to a situation that is actually scary. In contrast, anxiety might not make
sense. This means that a person may feel anxious even though he or she knows
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that there is really no reason to feel anxious. Also, anxiety can cause physical
symptoms, such as a racing heart or sweating. Usually, people who have math
anxiety believe that they are bad at math and because of this, they do not like
math. These feelings lead them to avoid situations in which they have to do
math. Children with math anxiety often have poor math skills [1]. Adults with
math anxiety often have trouble with math in their careers and everyday life
[2]. Adults with math anxiety are less likely to show interest, enter, and succeed in careers relating to science, technology, engineering, and mathematics.
Because math anxiety affects many people and is related to poor math skills,
it is important to understand when and how math anxiety first appears, what
is happening in the brain when people are feeling anxious about math, and
how to best help people with math anxiety.

WHEN AND HOW DOES MATH ANXIETY FIRST
APPEAR?

FIgUre 1
Children used a scale that
looks like this to show
how nervous they would
feel about math-related
situations (for example, if
they were asked “how do
you feel when taking a big
test in your math class?”)
by pointing to a position
on the scale.
(This image is based on
the Children’s Math
Anxiety Questionnaire
found at http://
spatiallearning.org/media/
silc_pdfs/resources/
testsandinstruments/
tandi-new/Childrens_
Math_Anxiety_
Questionnaire.pdf.)

Until recently, scientists and educators thought that math anxiety first appears
when children begin to learn complicated mathematics (such as algebra). This
would mean that young children (who do not yet do complicated math) do not
experience math anxiety. However, recent research has shown that some children
as young as 6 years old say that they feel anxious about math. A team of researchers
asked 154 children in grades 1 and 2 questions like, “how do you feel when taking a big test in your math class?” [3] The children had to indicate how nervous
they felt by pointing to a position on a scale, ranging from a very nervous face
on the left to a calm face on the right. (See Figure 1 for a picture of the scale.)
After answering these questions, the children took a math test that measured
their math abilities. These researchers found that almost half of the children who
participated in the study said that they were at least somewhat nervous about
doing math [3]. Also, children with higher math anxiety got worse scores on the
math test. This research tells us that math anxiety and the relationship between
math anxiety and math ability develops when children are very young.
Researchers are also interested in how math anxiety develops. Although
research has shown that math anxiety and math abilities are related [1], no
study so far has been able to tell us which comes first. In other words, we do
not know if being bad at math causes math anxiety, or if having math anxiety
makes people bad at math.
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Researchers have two ideas about how math anxiety might develop. One
idea is that children who struggle with learning numbers when they are
very young are more likely to develop math anxiety when they start going
to school. This idea has not yet been tested in children. Another idea is
that math anxiety develops in children who experience certain kinds of
social situations that influence the child’s thoughts or feelings. This means
that the child’s emotions, opinions, or behaviors are affected by things that
other people say or do. One study that gives an example of this showed
that teachers with high math anxiety were more likely to have students
with poorer math achievement at the end of the school year [4]. This study
suggests that the way the teacher acted somehow affected the math ability
of the students. Although researchers have not yet answered the question
of what comes first, math ability or math anxiety, there have been many
important discoveries that have given us hints about when and how math
anxiety appears.

WHAT IS HAPPENING IN THE BRAIN WHEN A
PERSON IS EXPERIENCING MATH ANXIETY?

Working
memory
A part of the memory
system that is used to
remember and hold
information in your mind
so you can use it when
doing activities.

To better understand how math anxiety develops and how to help people
who suffer with it, we need to understand what is happening in brain while
a person with math anxiety is doing math. One idea is that the human brain
can only process a certain amount of information at a time. A system in
the brain that allows us to process information is called working memory.
Working memory is a part of the human memory system that allows us
to remember and think about several things at the same time. This skill is
very important for doing math. For example, if a teacher reads out a math
problem, the student must hold all numbers in his or her mind, consider
the steps needed to solve the problem, and write out the answer at the
same time. Researchers think that maybe, when people feel anxious, the
math anxiety that they feel is using up some of their working memory, so
they do not have enough working memory left to solve the math problem.
Maybe the working memory that is being used for the anxiety would have
been used for solving the math problem if those people did not feel so anxious [3]. In other words, math anxiety causes students to think and worry
about how afraid they feel of math, which occupies the working memory
resources that they would otherwise use to do the math problems. This idea
that math anxiety uses working memory has been supported by research
studies. Importantly, researchers have reported that children who have a
high level of working memory do better on math tests than children with
a low level of working memory.
Researchers have also examined how hard different parts of the brain are
working while children with either high or low math anxiety solve challenging
math problems [5]. These researchers asked a group of 7- to 9-year-old children
kids.frontiersin.org
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Magnetic
resonance
imaging (MRI)
An MRI is a machine that
uses a strong magnet to
create pictures of your
brain.

Functional
magnetic
resonance
imaging (fMRI)
A tool that measures
which brain regions are
activated while you
complete different
activities in an MRI
scanner, such as adding
and subtracting.

Brain
activation
A measure of how hard a
region of the brain is
working during a specific
task. If a brain region is
working hard, there will be
more brain activation.
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with and without math anxiety to do some math problems while they were in
a device called a magnetic resonance imaging (MRI) scanner [5]. An MRI
scanner is a machine that can be used to measure how hard each region of the
brain is working during a specific task using a tool called functional magnetic
resonance imaging (fMRI). (See Figure 2 for a picture of an MRI scanner.) This
measurement is called “brain activation.” If a brain region is working hard,
there will be more brain activation. These researchers found that a part of the
brain called the amygdala is more activated (working harder) in children with
high math anxiety than in children with low math anxiety. Also, in children
with high math anxiety, the areas of the brain that deal with working memory
and mathematical processing (called the dorsolateral prefrontal cortex and
the intraparietal sulcus) are less activated (working less hard) compared with
those brain areas in children who have low math anxiety [5]. The amygdala
is a small almond-shaped structure in the lower middle part of the brain and
it is important for experiencing and processing emotions, including fear and
anxiety. The dorsolateral prefrontal cortex is a larger part of the brain located
at the very front of the brain, and it is involved in many complicated behaviors, such as planning and decision making. The intraparietal sulcus is a brain
region near the top of the brain that is important for mathematics and paying
attention. (See Figure 3 for a picture of where these brain regions are located.)
So, overall, this study suggests that when children solve math problems, those
children with high math anxiety activate brain regions involved in anxiety,
while those children with low math anxiety activate brain regions that are
involved with solving math problems.

HOW CAN WE HELP PEOPLE WITH MATH ANXIETY?

FIgUre 2

One of the main goals of understanding what causes math anxiety and how
math anxiety affects the brain is to find ways to help people with math anxiety
and ultimately to prevent it from happening. Some researchers have created

This is a picture of an MRI
scanner.
An MRI scanner is a large
donut-shaped magnet
that often has a tunnel in
the center. The person
being studied is placed on
a comfortable table that
slides into the tunnel. The
person then stays very still
while the MRI scanner
works with a computer to
produce clear black-andwhite images of the brain.
These images can be
taken while people do
activities to show which
areas of the brain are
activated.
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FIgUre 3
This picture shows the
brain regions that are
more activated (working
harder) and the brain
regions that are less
activated (working less
hard) in individuals with
high math anxiety when
they do math problems.
FIgUrE 3

Intervention
A tool or program that is
given to people with the
goal of helping them
improve or get better at a
skill.

tools to help people with math anxiety. These tools are called interventions.
For example, researchers have made interventions based on research showing
that writing down thoughts and feelings beforehand can make people feel
less nervous when taking tests. Researchers thought that if children wrote
down their thoughts and feelings, those feelings would not occupy working
memory while the children were completing a math test. So, the researchers
did an intervention where they asked children with math anxiety to write
about their math-related worries. These researchers found that, when students
wrote about their math-related worries, their math test scores improved [6].
A different group of researchers showed that if college students with math
anxiety did some breathing exercises to calm them down before a math test,
they felt more calm and their scores on the test improved [7]. Together, these
intervention studies provide scientific evidence for ways that we can help
people with math anxiety. This research is very promising because it tells us
that people with math anxiety can be helped—they are not stuck with math
anxiety for life.

CONCLUSION
Since we know that people with math anxiety face challenges in their math
classes, careers, and everyday lives, many different researchers have worked
to learn more about math anxiety. Researchers continue to make progress in
this area. Research on math anxiety has shown that it develops early, and that
it is related to both social situations and brain processes like working memory. Also, individuals with math anxiety show more brain activation in brain
regions involved with negative emotions, and less brain activation in brain
regions involved with mathematical thinking. Researchers have also started to
test possible interventions that seem to help individuals suffering with math
anxiety. However, there is still a lot of work to be done to discover how math
anxiety first appears, what causes only some people to have it, and how we can
help people who have math anxiety. For now, whether you are experiencing
math anxiety or not, talk to your fellow students and your teachers about math
kids.frontiersin.org
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anxiety. It is important to have conversations about your emotional reactions
to math because this is the first step toward helping to reduce the potentially
harmful effects of math anxiety.
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