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Issue 0: Embrace a Family Culture that Values Mathematics
International comparisons rank the U.S. 40th in the
world in math achievement and national achievement tests
show that only 33% of U.S. public school students entering
high school are proficient in mathematics.1 This
introductory issue of my newsletter is written to you at a
challenging time for our nation. To prevent the spread of
the Corona virus, workplaces and schools are closed and
families are spending every day at home together. Thus, I
propose to you that families use this unique opportunity to
talk with their children about mathematics. For the past ten
years, the importance of early learning has been accepted
by politicians, educators, and the public in general. As
parents and grandparents, most of us understand the value
of reading picture books to young children for setting them
on an upward path for achievement, but with mathematics,
we are less sure how to begin. As a grandmother who has
been involved in mathematics education since graduating
from college in 1970, I want to show you what world-class math proficiency looks like and
show you ways you can start in those early years to introduce a few big ideas as building
blocks for the future. Before reading further, I provide you with two tools: an imaginary pair
of math lenses and my Top-Ten List of Power-Start Math Goals for Third Graders. (Print out
this list now.)

1

This ranking is from a 2015 PISA math test. Program for International Student Assessment (PISA) is designed to
measure the kind of thinking and communication skills people need to thrive in the modern world. PISA is not
administered to all students, but only to small representative samples of 15-year-olds in more than 70 countries. The

33% proficiency rating in 8th grade comes from the 2019 National Assessment of Educational Progress (NAEP) which is used compare
achievement state by state. However, like PISA, NAEP is not administered to all students so cannot be used to monitor proficiency
rates for individual schools.
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On the PISA test, the U.S. ranks significantly behind the Asian nations of China,
Japan, and South Korea. Why is this? We know that it’s not the fault of our children. We
know both from research findings and our own experiences that our children enter the world
very smart and eager to learn. In 2018, I read a book written by an American journalist,
Lenora Chu, who moved to Shanghai with her husband and young son.2 Instead of
enrolling their son in an American-language school for expatriate families, they selected the
state-run school down the street from where they lived. An entire chapter of the book is
devoted to complex explanations of why the math education this preschooler was receiving
in Shanghai could be linked to high rates of math proficiency for Chinese high-school
students.3 But, by the end of the chapter, Chu had settled on a simple answer of why the
students in Asian countries excel:

“Mathematics skill is present in all cultures, but it will develop to a greater
extent in those cultures that value it more highly.”4
Now, you may be saying, “We don’t want to be like the Chinese!” But, that’s not at all what
I’m proposing. We are Americans, so each family and community has the freedom follow its
own cultural path. Furthermore, in our American way, nascent family cultures that arise
during the pandemic and value mathematics will be diverse – possibly even unique.
However, as we move forward the math we do both at home and at school must be fun for
both children and adults. In this family-math newsletter, I will show you how incorporating
math into everyday conversations and activities with children can be both mind-engaging
and fun.

Baby Mathematicians In 1996, a report entitled
“Years of Promise” identified the importance of
teaching and learning from ages 3 to 10 for producing
significant achievement benefits in later schooling.5
However, recent brain-imaging studies suggest the
“years of promise” may begin even earlier.
Furthermore, our own experiences convince us that
even infants process things they see and hear, as
well as understand and remember what we say to
them, long before they can share their thoughts with
us through spoken language. Therefore, it’s never
too early to engage in one-way conversations sharing
your knowledge of the world. Furthermore, studies
conducted in the Harvard University lab of Professor
2

Lenora Chu (2017) Little Soldiers: An American Boy, a Chinese school, and the Global Race to Achieve.
Little Soldiers, Chapter 11: “Let’s Do Math!” pages 248-270.
4
Little Soldiers, page 250. This answer was a theory proposed by team of researchers. Jenny Zheng Zhou and others
(2005) “Understanding Early Mathematical Competencies in American and Chinese Children.” School Psychology
International; 42:3, 259-272.
3

5

“Years of Promise: A Comprehensive Learning Strategy for American Children” was a report produced in 1996 by a task force of the
Carnegie Corporation. The report identified ages 3 to 10 as important years for teaching and learning. Suggestions were then
made about how to use these years for producing significant achievement benefits in later schooling and thus improving 4th grade
scores on NAEP.
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Elizabeth Spelke reveal in infants and toddlers innate observational and reasoning abilities
which are mathematical in nature.6
• Observations & reasoning about quantity: “There
are more blueberries in my sister’s bowl than in
mine.”
• Observations & reasoning about location, size,
and shape: “The rectangular door through which
we leave the house for a walk outside is between
the small circular window and the large square
window. The rectangular door and window have 4
corners, but the circular window doesn’t have any
corners.”
• Observations & reasoning about time: “When the
short hand and long hand of the clock form a vertical straight line, it will be almost
time for me to move to my high chair in the kitchen where we will all have supper
together.”
According to Professor Herbert Ginsberg of Columbia University, what we are dealing
with are “baby mathematicians” who would be much happier if their parents and caregivers
would not only feed their tummies but feed their brains with mathematical knowledge and
thoughts. Looking at us from their bassinettes, highchairs, and play places, the bright,
anticipatory looks on their faces say, “Please talk to me about math. I want you to help me
quantify and understand all the fascinating things I see and hear around me.” 7

Born-Again Mathematicians

Now, you may be saying to yourself as you read, “I
don’t remember enough math from my own schooling to talk about it with my children.” But,
let me assure you that you know more math than you think. Let me also assure you that
what you need now is not another math course or a degree but a new mindset about
learning, particularly for mathematics. According to Stanford University psychology
professor Carol Dweck, everyone has a mindset, a core belief about how they learn. Dweck
broadly categorizes mindsets of individuals as “fixed” or “growth.” People tending toward a
growth mindset believe that smartness increases with hard work, whereas those with a fixed
mindset believe that you can learn things but you can’t change your basic level of
intelligence.8 Jo Boaler, is a professor of mathematics education at Stanford, and
frequently collaborates with Dweck, focusing on mathematical mindset. Boaler has written
extensively about the importance of abandoning the fixed-mindset belief: only a few people,
the smartest ones, are good at math. Her research suggests that the traditional focus of
school mathematics on tests and right answers leads to a fixed mindset and is probably the
main reason so many adults today fear and feel incompetent with mathematics. Dr. Boaler
goes on to say that students with a fixed mindset want to keep their math shortcomings a
secret. Thus, they gravitate toward easier problems because they fear making a mistake.

6

See New York Times article about Dr. Elizabeth Spelke’s work in her Harvard University lab, “From the Minds of Babes,”
(Natalie Angier 5/1/2012). See also G. Dehaene-Lambertz and E.S. Spelke. (2015) “The Infancy of the Human Brain.”
7
There is a great YouTube video of Dr. Ginsberg commiserating with baby mathematicians who are unhappy because
the adults in their lives are not talking to them about math. See Herbert Ginsberg “Preparing Children for School:
Literacy and Numeracy during the Early Years”
8
Psychology professor Carol Dweck and her research teams have collected and analyzed data over many years
distinguishing between people of all ages who have a fixed mindset and those who have a growth mindset.
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In contrast, someone with a growth mindset enjoys the continual rethinking of mathematical
problems and understands mistakes as a part of the learning process. 9
Something Professor Boaler writes about in 2016 her book may surprise you. Recent
brain-imaging studies reveal that making mistakes and continually rethinking a problem may
actually improve brain functioning and change the brain physically. Almost all the way
through the 20th century, scientists believed that the brains people were born with couldn’t
be changed, but study after study has now disproved this narrow view of intelligence. When
we learn new ideas, electric currents fire in our brains creating physical connections called
“synapses.” If we visit a new idea only once or in a superficial way, then the synaptic
connections will soon disappear. However, if we learn something deeply, the synaptic
activity will create lasting connections and form structural pathways.10 Dr. Boaler also
identifies growth-mindset practices – continuous rethinking and learning from mistakes – as
examples of deep learning.11
Even so, before we can nurture the development of a growth mindset in our children,
we must believe that our own math intelligence can always grow. When we talk about
math basics with our children, we, ourselves, have the opportunity to rethink the math we
already know, deepen our understandings, and make new connections with existing
knowledge. Thus, with math lenses; a growth mindset; and the Top-Ten List, we can all
become “born-again mathematicians.” Begin your journey by repeating daily this mathmindset mantra.

Professor Jo Boaler’s Math-Mindset Mantra for Born-Again Mathematicians
“The new evidence from brain research tells us that everyone,
with the right teaching and messages, can be successful in math,
and everyone can achieve at the highest levels in school.”

Learning Trajectories Becoming proficient in mathematics is a building process, as
basic knowledge and early understandings provide foundations for new knowledge and
more advanced understandings. For example, a child counts to 10 before counting to 20 or
100. Researchers in early mathematics education have formalized this building process for
mathematics into a structure of hierarchical “learning trajectories” – maps of typical
teaching-learning paths leading upward in the direction of math proficiency.”12 By guiding a
child’s thinking along a particular trajectory, an adult can support continual growth of
conceptual understanding and skill fluency. Learning trajectories provide a framework for
coherence in mathematics education. It is this coherence along the trajectories, throughout
the early learning years, which continually raises a child’s math thinking level up toward
third-grade proficiency and beyond. Research shows that teaching along these trajectories
promotes enjoyment, satisfaction, and confidence. Enjoyment is present when children, on
their own, discover next steps along a trajectory. Satisfaction takes root when they discover
9

Jo Boaler (2016) Mathematical Mindsets: Unleashing Students’ Potential through Creative Math, Inspiring Messages,
and Innovative Teaching.
10
Jo Boaler (2016) Chapter 1: “The Brain and Mathematics Learning,” pages 1-9.
11
In her book Chapter 5, “Rich Mathematical Tasks,” pages 58-91, Dr. Boaler describes activities she has done with
students which she has shown produced deep learning.

Professors Douglas Clements and his wife, Professor Julie Sarama, are leading scholars in the field of early childhood mathematics
education. They developed a learning trajectory model for early mathematics and published two books about it in 2009.

12
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that math makes sense and is useful. Confidence is boosted as they connect new ideas
with what they already know.

Ten Learning Trajectories
To give an overview of what world-class math proficiency looks like in 2020, let’s go
back to my Top-Ten List.13 By world-class math proficiency, I mean the level of math
knowledge and skills possessed by children of the same age in high-scoring nations. This
list of 10 key skills and concepts provides building blocks for future educational success.
Third graders who can use these skills and concepts to solve problems and evaluate realworld situations will find themselves on an upward trajectory leading to readiness for high
school work after completing eighth grade. Third-grade math proficiency is meaningful as
an initial goal, because third grade marks the beginning of federally mandated testing of all
students.
Now, reread the Top-Ten List noting that each third-grade expectation includes
kindergarten sub-goals, which are stated more in terms of experiences than standards –
conversations and activities which build foundations for future learning along trajectories.14
Experiences in the preschool and kindergarten years should connect with goals for the
elementary grades and also connect with previous learning from the infant/ toddler years.
Therefore, the Top-Ten List along with the kindergarten sub-goals, create ten learning
trajectories for ten key concepts which should receive sustained attention over the seven
Years of Promise – ages 3 to 10.

Closing Thoughts
In closing Issue 0, I want to leave you with the important idea that this new familymath culture we want to create should be fun. Regretfully, however, I tell you here that
many adults I have encountered in my 50-year career in mathematics who don’t think of
math as fun at all! Many have bad memories of their own school math experiences.
Furthermore, they remember learning math as memorizing rules and procedures, not as
creating solutions to engaging problems.15 Perhaps the widespread negative attitudes
about mathematics in America is the reason the U.S. is 40th in the world in math
achievement. If we are to improve our world ranking, math must be engaging and
enjoyable both in school and in the home. If those of you who become my readers will wear
math lenses and cultivate a growth mindset for mathematics, then we can all have fun and
do something powerful for our children.

13

My list summarizes expectations described in standards documents, including Principles and Standards for School
Mathematics, published in 2000 by the National Council of the Teachers of Mathematics and the Common Core State
Standards for Mathematics for which a website was launched in 2010 (http://www.corestandards.org/Math/).
Additionally, a large research base in early childhood and elementary mathematics education supports goals of this TopTen List as reasonable and achievable by the end of third grade.
14
For the kindergarten sub-goals, I have consulted the work of researchers who collaborated on a 2009 report
“Mathematics Learning in Early Childhood: Paths toward Excellence and Equity.”
15
See Marilyn Burns (1998) Math: Facing an American Phobia. Sausalito, CA: Math Solutions
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