What Does It Mean
to Be Good at Math?

Mathematics seems to be unique in the attitudes it brings
out in people. Many adults dislike mathematics, and many
believe they are just not born to be “math people” Unfor-
tunately, that harmful belief seems to have been passed on
to many students. In truth, there is absolutely no evidence
to support the idea that mathematical ability is based on a
“math gene” Mathematics has many dimensions, and there
are many ways to be good at math. We now know that any-
one of average intelligence can learn mathematics if we teach
it in appropriately engaging ways. Emerging work on the
nature of intelligence and how people learn mathematics is
helping educators reexamine old assumptions and beliefs
about what it takes to be good at math and even what it
means to be smart in general.

A Growth Mindset of Intelligence

Historically, two bodies of thought have dominated
both research and public perception about intelligence. In
the groundbreaking book Mindset, Carol Dweck (2006)
describes two mindsets about intelligence—a fixed mindset
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and a growth mindset. A fixed mindset represents the point
of view that intelligence is a fixed quantity determined solely
by a person’s genes. People with a fixed mindset about intel-
ligence believe that every person is born as smart as they will
ever be. A growth mindset, on the other hand, represents the
idea that genetic makeup is only the starting point. People
with a growth mindset about intelligence believe that, while
a person may be born with certain genes, their life experi-
ences and a variety of influences from family, society, and
the media can impact how smart that person may become.
A growing body of hard scientific research supports the
idea that intelligence is, in fact, malleable, not fixed. From
brain scans of people working on difficult problems, we have
learned that the brain can grow new neural connections—
new synapses—that form the basis of a person’s intelligence.
Dweck believes that a person’s mindset affects not only how
well that person will do in school, but also how she will func-
tion in relationships, the workplace, and everyday life.

The Impact of Mindset on
Learning and Teaching

Students who have come to adopt a fixed mindset about
intelligence, even if they don’t use those words, believe they
are as smart now as theyre ever going to be. When they
encounter difficult math problems they don’t immediately
know how to solve, they're likely to think, “Well, I guess
I've hit my limit. I must not be smart enough to solve this
kind of problem” And they give up. An unwillingness to try
a hard problem is pervasive among American teenagers,
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reaching epidemic proportions by the time students leave
high school. This unwillingness to try and lack of persistence
cross all levels of academic success, affecting students who
are successful (perhaps even in an accelerated track) as well
as students who struggle to learn. Too many students have
come to believe that they either have reached or will soon
reach the limit of how smart they are. Their fixed mindset
has become entrenched as a fundamental belief.

On the other hand, students who understand that intel-
ligence is not fixed but can grow may approach a tough prob-
lem by thinking, “Wow. This seems like a really hard problem.
I may have to work on it a while. It may take some time” A
growth mindset equips students to be willing to tackle hard
problems and persevere until they arrive at a solution.

Probably at least as important as a student’s mindset is
a teacher’s mindset. If a teacher believes that students are
limited in terms of how far they can go, the teacher is likely
to set low expectations and potentially fail to adequately
challenge students. A teacher’s mindset about intelligence
affects plans for daily teaching as well as interactions with
students during class. Both teachers and students can benefit
from learning about a growth mindset and the potential to
become smarter as they tackle challenging mathematics.

Teaching About a Growth Mindset

Learning about the nature of intelligence, including the
power of a growth mindset, and learning how to share this
knowledge with students should be part of every teacher’s
professional education. Some programs, like the Academic
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Youth Development program (The Charles A. Dana Center
at the University of Texas at Austin, 2016) have shown that
we can be successful teaching students about intelligence,
learning, and even brain research as part of their instruc-
tional program.

Understanding a growth mindset can change how we
plan and implement our mathematics teaching. In the book
Mathematical Mindsets, Jo Boaler (2015) makes a beautiful
case for helping students learn about a growth mindset and
making some shifts in how we teach. She also reminds us
about the value of embracing mistakes. From what we've
learned about how intelligence can be affected by experi-
ence, we now know that not only is making mistakes normal,
it may actually represent an important component to learn-
ing and growing intelligence.

Being Smart in Math

It's a common misconception that someone who's good
at math is someone who can compute quickly and accurately.
But mathematics is a broad discipline, and there are many
ways to be smart in math. Some students are good at see-
ing relationships among numbers, quantities, or objects.
Others may be creative problem solvers, able to come up
with nonroutine ways to approach an unfamiliar problem.
Still others may be good at visually representing relation-
ships or problems or translating from one representation
to another—from a graph to a table, from an equation to
a graph, or from a word problem to a pictorial model, for
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example. All of these students—and others—should have
the opportunity to access mathematics from different
entry points and become successful math students. A
compre-hensive mathematics program not only makes
room for and nurtures all kinds of smart students, it also
creates opportu-nities for students to expand the strengths
they have to help them access other dimensions of
mathematics. And it offers such opportunities to all
students—even those who may be disenfranchised or
disengaged with mathematics, often hid-den in remedial
programs or special classes.
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