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school and college students
failing math in the US.



Pursuing Mathematics
Degrees.



Mathematics is broken,
worldwide

o PISA 2012, Brazll
o 67% of students are low achievers
o 1.9% of students are resilient



A book for teachers and parents:

The Elephant

in the Classroom

Helping Children Learn
and Love Maths
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Brain Plasticity
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A synapse fires
Synapses change the structure of the
brain, throughout life
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A 9-year old girl

Had half her brain removed

She amazed doctors and scientists - within
months she had recovered functions from t
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A 3 week training program

o Changed the structure of the
partici pantos Dbrain

National Institute of Mental Health



o0 Brain research tells us:

o Every child can achieve at high-levels
In mathematics in school, from
elementary to high school




How important are the ideas
students have about their own
potential?

Carol Dweck

Students with a growth mindset
believe that the harder they work the
smarter they get

Students with a fixed mindset believe
that you are either smart or you are
not

Girls and STEM
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7th grade students with a growth mindset
outperform those with a fixed mindset In
math

fall 7th grade  spring 7th  fall 8th grade  spring 8th
grade grade



PISA Data, 13 million 15-year

olds | |
Looking at mindset and mathematics strategies

Students who memorize are the lowest achieving studen
In the world
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Fixed Growth

Brazil has higher numbers of students who memorize and
higher numbers of students with a damaging fixed mindset
than OECD average



o0 Online Parent/Teacher Class
(MOQOC), summer 2013

How to Learn Math: An online class for
teachers, parents, administrators.

From Stanford Online's "How To Leamn Math for Teachers and Parents": Brain Plasticity g & < @

8 lessons

First online course for
which districts gave
salary credit




Growth Mindset & Math

An emphasis on speed and math facts turns students
away from math from an early age

Mistakes are when brains grow, we want students
making mistakes and feeling good about it

The math questions used in math classrooms
communicate fixed messages about math. Tasks
need to have the space inside them to learn

Taught Through a Pedagogy of Open Engagement
Included Videos of Teaching
Design Tasks

Interviews with experts i Carol Dweck, Sebastian
Thrun



From Stanford Online's "How To Leamn Math for Teachers and Parents":
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40,000 took the class (3 mill students) 1 over 1000 in Brazil
92% sai d Overyag@Gatishad O0extr emel vy
68% stayed in course

95% said they would change their teaching as a result

Over 600 videos on youtube

The course transformed teaching, 30% grade increase
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Taking the course
Mat ho 2 vyears ago
watershed in my life. My students
are now LOVING math

| am from India, since taking
Joos MOOC my whol
math has changed

This Is the best professional development
| have ever participated in as math

teacher



Strong beliefs In
education

Effective professional development has to be
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~ace-to-face
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The new ideas from brain research are powerful
enough to be learned through an on-line medium

We know what works the problem is research

knowledge is not getting into classrooms, until
now



o0 For Students

How to Learn Math: For Students

6 Interactive lessons designed to:

| mprove studentso rel al
Encourage a growth mindset

Show math as engaging, beautiful, relevant 1

Featuring undergraduate presenters, math in
dance, tennis, juggling, soccer, nature
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/9% very good/extreme

/2% have a stronger be
In math & are armed wit
strategies

80,000 are taking the
student class

y good

lef that they can do well
N powerful math

Next month course will be released in Spanish

7000 students are taking it as part of a
randomized controlled trail looking at

achievement

Many different users inc
US submarines

luding K-12 schools and



Jo Boaler, Stanford University.



