
Praise for The Elephant in the Classroom

“Help children to learn to love the subject . . . Make mathematics
more the mathematics that people need out there in the world.”

BBC Radio 4’s ‘Woman’s Hour’

“The vademecum for any parent who is haunted by their child
complaining that maths just isn’t for them . . . The Elephant in the
Classroom . . . has attracted an enthusiastic and vocal fan club
among mums, dads and professionals.” 

‘Daily Telegraph’

“Maths can be fun – if only it’s taught properly . . . Children who
are subjected to dry and narrow maths classes need to know this
and they need to be introduced to the real mathematics – the
varied and exciting subject that will help them for the rest of
their lives.” 

‘Scotsman’

“Help inspire students to love Mathematics . . . A very interesting
book which addresses some common problems found in the
maths classroom which has been well researched and provides
positive solutions and practical activities for those interested in
trying to encourage students of today to become mathematicians
of tomorrow.” 

Times Educational Supplement online
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“A very readable book that every teacher of mathematics
should, at least, delve into . . . Gives ‘food for THOUGHT’.”

‘Mathematics Teaching’

“Fascinating examination of math and math instruction . . .
Boaler makes a strong case for a math revolution that could
reduce the animus and help students discover the utility and joy
of using the language of numbers.” 

‘The Education Digest’

“The heart of the book is the author’s case for a new kind of
classroom teaching using cooperative problem solving to
encourage deep learning rather then the rote learning of
processes . . . Fascinating case studies . . . (and) practical examples
of games, puzzles, and strategies to use in the classroom or at
home.” 

‘School Librarian’

“Finally a book which explains how to make maths exciting in
school. It focuses mainly on the secondary schools but it does also
have implications for every teacher. I would recommend that
anyone who is either a maths coordinator, wants to be a maths
coordinator, or thinks that their maths coordinator is not the
greatest of forward thinkers to go out and buy this book.” 

Freeducation blog
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Preface

We are in the midst of a learning revolution. New scientific evi-
dence of the brain and mathematics learning is showing the
incredible potential of the brain to change and grow. This has
huge implications for the ways mathematics is taught and
learned. The new brain evidence is exciting and gives a message
that the UK has lacked for many years – a message that math-
ematics can be learned to high levels by any child, that there is
no such thing as a “maths gift” or brain and that the right
teaching and parenting can inspire all students to great mathe-
matical success.

In the last five years, since the original The Elephant in the
Classroom was published, I have been on an incredible journey
which has included moving from Sussex England, where I was
The Marie Curie Professor of Mathematics Education, to
Stanford University, in California where I am a Professor and co-
founder of youcubed.org. During that time I have presented
the new evidence on mathematics and mindset to the White
House, and to the BBC, as part of their series on the 8 educators
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“challenging the future of education” of which I was one. I have
also shared the ideas with over 130,000 people in online inter-
active courses (see http://www.youcubed.org/category/mooc/) .
We are in a time of great excitement as more and more people
realize the power of the new knowledge we have on the brain to
change mathematics learning experiences, creating mathemat-
ics classrooms in which students are excited to learn, eradicating
the widespread mathematics failure and dislike that has per-
vaded our country for decades.

I love books. I enjoy reading and writing them, but the
internet has helped me to achieve something that is very
important to my long-term professional mission – which is to
make mathematics an enjoyable and fulfilling subject for all
students. In the summer of 2013 I tried an experiment. A
few months earlier I had been introduced to Sebastian Thrun,
an amazing man who invented self-driving cars, led Google
teams developing Google Maps and Google Glass, and is the
CEO of Udacity. The world of free online courses, or MOOCs
(massive open online courses), is generally attributed to
Sebastian and his colleague Peter Norvig, who is the director
of research at Google. Sebastian and Peter decided to put one
of Sebastian’s Stanford computer science courses online.
160,000 people registered for the courses, and the MOOC
world began. Sebastian went on to create Udacity, an online-
course provider, and some months later asked me to help with
course design. The time I spent at Udacity was enough to
give me the knowledge I needed to design my own course. I
believed then, as I do now, that the new brain science could
change everything for teachers, parents and students and that
an online course could help to share information widely. I
designed my courses to make them engaging and interactive,
but the levels of interest in the classes surpassed my greatest
hopes. To date over 130,000 people – teachers, parents, and
students – have taken my online courses entitled ‘How to
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Learn Math’ and they are now armed with the critical infor-
mation that I will share in this book.

I took Udacity’s idea that online courses should not be talk-
ing heads and adopted their principle that professors should
not talk for more than two minutes before engaging the learn-
ers in a task. I didn’t have much time, with a full-time job
teaching at Stanford, researching, and looking after a large
team of doctoral students, but I spent every spare moment on
weekends and in the evenings creating my experimental
course. The course appeared on Stanford’s online platform in
the summer of 2013 but was not advertised in any way. The
course opened with approximately five thousand registrants
but word of mouth spread quickly, and by the time the course
finished at the end of the summer more than forty thousand
teachers and parents had enrolled, with the UK being the
country with the second largest number of people in the course
(after the US). Many MOOCs have high enrollment, but gen-
erally only a small proportion of the people who register end
up taking the courses. This was not the case with my course,
and an impressive 63 percent of people completed most of the
course. Even more rewardingly, at the end of the course 95
percent of teachers and parents said that they would change
their teaching/parenting as a result of the ideas they had
learned in the class. In the months after my class, news of the
ideas spread, hundreds of videos were posted to YouTube, my
in-box was flooded and requests for speaking engagements
increased. So many teachers and parents asked for continued
access that I launched www.youcubed.org which is now a
center at Stanford University, dedicated to getting research to
teachers and parents in accessible and useable forms. In the
summer of 2014, I published a new online course getting the
same powerful ideas straight to students, and within a few
months one hundred thousand students had taken the class or
been shown the videos by their teachers.
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I do not think that online courses are the most powerful
medium for learning—I would always rather interact with groups
of learners face to face and have them discuss ideas with each
other—but online courses allow wide-scale access to important
knowledge that urgently needs to be shared and that cannot
depend on teachers and parents finding their way to the impor-
tant research evidence. I have been frustrated over the years by
universities encouraging professors only to publish research on
learning in academic journals, which are read by other academics
and do not get to the people who need them—teachers and par-
ents. Important knowledge on ways to learn effectively is usually
locked away in journals and libraries unless researchers choose to
publish their findings in different, more accessible ways, and uni-
versities do not penalize them for doing so. This is what
motivated me to publish the first edition of The Elephant in the
Classroom and to update this edition with the latest research and
practical information on ways to help all learners of mathematics.

When I wrote the original edition of The Elephant in the
Classroom the field of mathematics education had a large body of
research on ways to teach and learn mathematics well. We knew
how to empower maths learners, but the research was not get-
ting to teachers or being used in classrooms. If you walk into
most maths classrooms in England, particularly at the secondary
school level, you would think you had been transported into the
Victorian age. For the most part teachers are still at the front of
the room lecturing on methods, students are still at desks learn-
ing to calculate by hand, and the mathematics being taught is
three-hundred-year-old mathematics that is not needed in the
modern world.1 In classrooms across the United Kingdom stu-
dents are turned away from mathematics by daily presentations
of procedures. We have the research knowledge to change this
and for classrooms to become places where all students are
inspired by mathematics. The critical knowledge that is needed
to achieve this will be shared in this book.
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Mindset and Mathematics

In 2006, a trade book appeared on bookshelves that ultimately
would have one of the biggest impacts of any research volume
ever published in education. In Mindset: The New Psychology of
Success, Stanford Professor Carol Dweck summarized key find-
ings from her research on the nature and impact of mindsets.
The book quickly became a New York Times best-seller and was
translated into more than twenty languages. Dweck has worked
with educators across the World as well as those in other indus-
tries including premier league football teams. Dweck’s decades
of research with people of various ages shows that students with
a “growth mindset”—who believe that intelligence and “smart-
ness” can be learned—go on to higher levels of achievement,
engagement, and persistence. The implications of this mindset
are profound, especially for students of mathematics.

When I returned to Stanford in 2010, one of the first things
I did was arrange to meet Carol Dweck. She agreed with me
that mathematics is the subject most in need of a mindset
makeover, and that mathematics teachers are the group who
could benefit the most from with knowledge of mindset. Since
that meeting we have been working together, writing, research-
ing, and collaborating with teachers.

Mathematics, more than any other subject, has the power to
crush students’ confidence. The reasons are related both to the
teaching methods that prevail in maths classrooms and the fixed
ideas about mathematics held by the majority of the UK popu-
lation and passed on to our children from birth. One of the
most damaging mathematics myths propagated in classrooms
and homes is that maths is a gift, that some people are naturally
good at maths and some are not.2,3 This idea is strangely cher-
ished in the Western world but virtually absent in Eastern
countries such as China and Japan that top the world in math-
ematics achievement.4. It used to be believed that people were
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born with certain brains that they couldn’t really change but
this idea has now been resoundingly disproved. Study after
study has shown the incredible capacity of brains to grow and
change in a really short space of time (Abiola & Dhindsa, 2011;
Maguire, Woollett, & Spiers, 2006; Woollett & Maguire, 2011).
No-one is born with a maths gift or a maths brain and no-one is
born without one. The differences that people are born with are
eclipsed by the learning opportunities they encounter through-
out life, that, combined with the right messages, can propel
children to the highest levels.

New scientific evidence showing the incredible capacity of
the brain to change, rewire, and grow in a really short time5

tells us that all students can learn mathematics to high levels
with good teaching experiences. Traditional educators believe
that some students do not have the brains to be able to work on
complex mathematics, but it is working on complex mathe-
matics that enables brain connections to develop. Students can
grasp high-level ideas, but they will not develop the brain con-
nections that allow them to do so if they are given low-level
work and negative messages about their own potential6.

As I work with schools across the US and UK encouraging
mathematics teaching that promotes growth rather than fixed
mindsets (see www.youcubed.org), a critical message I give is
that teachers need to offer mathematics as a learning subject, not
a performance subject. If you ask students to tell you what their
role is in maths classrooms most of them will say it is get
answers right. They don’t think they are in maths classrooms to
appreciate the beauty of mathematics, to explore the rich set of
connections that make up the subject, or even to learn about the
applicability of the subject. They think they are in maths class-
rooms to perform. This was brought home to me recently when
a colleague, Rachel Lambert, told me her six-year-old son in the
US had come home saying he didn’t like his “math” lessons.
When she asked him why, he said, “Math is too much answer
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time and not enough learning time.” Students realize from an
early age that maths is different from other subjects: learning
gives way to answering questions and taking tests—performing.
For many years, as I will explain in later chapters, the UK has
been in the grip of a testing and leveling culture that has con-
tributed to the performance culture that weighs students down
in classrooms, limiting the potential of millions. The recent
removal of the statutory requirement for assessment in class-
rooms to be based on national curriculum levels is a very
positive step in the right direction. Now we need to support
teachers to teach and assess students differently, which chapter
4 works towards.

For students to see mathematics as a subject of learning, they
also need tasks and questions in maths class that allow for learn-
ing. Chapter 3 will show some of these tasks and how they are
used in classrooms. Teachers need to stop giving fixed messages
to students, whether through grouping, assessing, or teaching
with short, narrow maths questions. Such questions themselves
convey messages to students – that maths is a fixed subject of
right or wrong answers. In chapters 4 and 5, I will describe the
highly productive ways that teachers can group and assess stu-
dents to transmit growth mindset messages. The students that
suffer most from fixed mindset thinking are high achieving
girls, and chapter 6 will explain more about this phenomenon
and ways we can give girls a positive and equitable future.
Chapter 7 is focused on the important role parents can play and
provides suggestions for activities and advice that can be used in
the home.

One of the most interesting findings from research on the
brain to emerge over recent years is something that I try to
communicate as widely as I can. We now know that when stu-
dents make a mistake in maths, their brain grows, synapses
fire, and connections are made.7 This finding tells us that we
want students to make mistakes in maths class and that students
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should not view mistakes as learning failures but as learning
achievements.8 But students everywhere feel terrible when they
make a mistake. They think it means they are not a “maths
person.” We need to change this thinking by telling students
that mistakes are productive. When I talk to teachers about
this research they often say, “But surely students have to work
through their error and see why it is a mistake for brains to
grow.” This is a reasonable assumption, but students do not
even need to know they have made a mistake for brains to grow.
What research tells us is that when a mistake is made there are
two potential brain sparks: the first one comes when we make a
mistake but are not aware of the mistake; the second comes
when we realize we have made a mistake. How can this be?
How can our brains grow when we do not even know we have
made a mistake? The best knowledge we have on this question
tells us that our brains grow when we make a mistake because
it is a time of struggle, and brains grow the most when we are
challenged and engaging with difficult, conceptual questions.
The new programmes of study being introduced in England
emphasize the importance of students working in depth, and
have the potential to encourage such work in classrooms.
Unfortunately the emphasis in the new programmes of study on
memorization and speed, is misguided and problematic, as I
will describe in later chapters. Mathematics as I explained in my
BBC interview, (www.bbc.co.uk/programmes/b04gw6rh) is a
subject of depth and connections, not memorization and speed.

Carol Dweck and I sometimes present together in workshops
for teachers and parents. One of the pieces of advice Carol gives
to parents in our workshops is that when children come home
from school and say that they have got all of their work correct
that day, parents should say, “Oh, I am sorry, then you didn’t get
the opportunity to learn today.” She is making a good point, and
we need to shift teachers and students thinking about what
they should aim for in mathematics lessons. Teachers care deeply
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about their students, and it is typical to arrange maths lessons so
that students are getting most of their work correct. This makes
students feel good, but it is not the most productive learning
environment for them. We need to change maths lessons to
make them challenging for all students, and we need to change
students’ mindsets so that they know it is productive to strug-
gle and make mistakes and that they should feel comfortable
doing so.

While I was sitting in an elementary classroom in Shanghai
recently, the head teacher leaned over to tell me that the teacher
was calling on students who had made mistakes to share with
the whole class so that they could all learn. The students seemed
pleased to be given the opportunity to share their incorrect
thinking. Instead of mathematics classroom lessons filled with
short questions that students are intended to get right or wrong,
they need to be filled with open-ended tasks that include space
for learning as well as space for struggle and growth. www.you-
cubed.org provides examples of the most productive tasks
students should work on at home and in school.

Many people think that countries such as China, who top the
world in mathematics achievement, do so by drilling students
in content, but this is far from the truth. In Shanghai, the high-
est scoring region of China, I watched numerous high school
lessons, and in no lesson did the teachers work on more than
three questions in an hour. What was staggering was the depth
to which teachers and students delved in each question, explor-
ing every aspect of the mathematics. In all of the lessons, the
students talked more than the teacher as they discussed what
they were learning. We recorded one of the lessons, and it can be
seen on youcubed. This is a model of mathematics teaching
that we need in the United Kingdom.

Currently, millions of UK students leave school without a
basic understanding of maths that they will need to function
well in their lives9. When our classrooms change—when
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 students are encouraged to believe that they can be successful in
mathematics and are taught using the high-quality teaching
methods we know work—the landscape of mathematics teach-
ing and learning in the UK will change forever. This book gives
readers—whether teachers or parents—the knowledge needed
to make the important changes required for our students and for
the future of our society. I hope you enjoy it, whether you are a
new reader or one of the many who read the original Elephant in
the Classroom and are looking to be reenergized by the new ideas
shared within this updated edition.
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