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Math by the Beach
Be Brave: Do Math With Your Kids This Summer!

by Robert M. Berkman

!
There are many myths that surround those of us in the K - 12
mathematics education community. Have we ever divided by 0 and
lived to tell about it? Do we have special glasses that allow us to
see imaginary numbers? Can we really count to infinity?
!
As an educator in the mysterious and anxiety producing world
of mathematics, I am often approached by parents who
understand the importance of mathematics in their childrenʼs lives,
but feel ill-equipped to participate in it, either because they had
negative experiences in their early years, or fear looking foolish
because of their ineptitude.
!
The consensus among researchers is that the single best
predictor of success in mathematics has to do with patience and
persistence. There is no “math gene” that gives anyone an
advantage in math; however, there is a group of personality traits
that can be cultivated to help children succeed. One of those traits
is being able to “stick” to a problem that has a high degree of
ambiguity.
!
For example, suppose I told you that each letter in the
equation below stands for a unique digit from 0 - 9, and that filling
them in would create an equation that is true. That is, the answer
would be twice the two identical numbers in the question.

ONE
+ ONE
TW O

Well, your eyes may be glazing over by now, because
the phrase “unique digit” is not something that enters
into everyday conversation. But we all know what
digits are, and unique means “singular”, so all we
mean is that all the “Es” stands for the same digit, as
do the “Os”, “Ns”, the “Ws” and the “Ts.”
!
Now that you understand what the problem is
about, the next step is to figure out a “point of entry.”
Where do we begin? Thereʼs no clear starting point,
except maybe from the “E”, because it is on the right
side of the problem, and we all remember being
taught to do addition from right to left. Okay, so letʼs
start there.
!
What could “E” be? Could it be 0? Well, that
wouldnʼt make sense, because then it wouldnʼt be the
letter “O,” after all, 0 + 0 = 0. Wait, we all know that
two numbers that are the same always equal an even
number. A-ha! So, “O” must equal either 0, 2, 4, 6, or
8. Letʼs start with E = 1. If E = 1, then O = 2, and if O
= 2, then T = 4. Looking good: what should we try
with N? Perhaps N = 3, which makes W = 6.
Presto, we have a solution:

This summer, enjoy math on Governors Island!
If you missed the City and Country Family Math Night on May 9th, have no fear: the
Mobile Unit to Promote Mathematical Thinking (Mü-Math, for short), is now in
residence in Building 315 on Governors
Island until September 30th. Come visit
★
and try out three rooms filled with
unique hands-on, minds-on activities that
will stimulate your brain, entertain your kids,
and even tickle your funny bone.

Vist www.mu-math.com for more information.

Math @ Beach....
!
Whatʼs interesting about this problem
is not so much the solution, but the
ambiguity of that solution, for the question
is this: is there another set of digits that will
make this problem true? What if we
changed E to 2? Which numbers would we
have to change to make it work, which
ones could stay as is?
!
As soon as weʼve got this under our
hats, we move on to the next case:

!
This problem is of a higher intensity, as
the result is a 4 digit number, but the
approach is the same: letʼs begin with the
two Os and work from there. Since the
result is a 4 digit number instead of 3, we
have to make an assumption about what
the “F” could stand for. I wonʼt disclose this
clue, preferring to let you parents work it
for yourself (or you can ask your child for
some help...).
!
These examples are called
“cryptarithmetic” and there are many
problems that are entirely approachable by
the average middle schooler. My favorite is
the one that was allegedly sent by a
college student to her parents, which
secretly encoded the amount requested:
So hereʼs the question: how much money
did the student request? Better yet,
suppose the parents decided to reply with
an equation of their own; what do you
suppose it would be?

Summer Math Suggestions
Let ‘Em Handle Some Money
Give your kids an allowance. Now. Commerce makes the world go ‘round,
and working with coins and dollars is an excellent context for developing
everyday number awareness. You can get the best bang for your buck
(pardon the pun) by making it a reasonable amount ($5 per week) and
giving it to your child in change, so that he/she has to count it to make sure
it’s the right amount. Let your child determine how and when to spend it:
after all, it is his/her money.

P l ay a G a m e
In the days before the Nintendo and XBox, we had these low-tech things
called “board games.” They involved keeping track of multiple tokens that
you moved around a board (“Sorry!”) or counting up to 1,000 milestones
(“Mille Bournes”), arranging cards in ascending order (“Racko”) or building
a business empire (“Monopoly.”) It’s also handy to have a visual game like
“SET!” around. All of these teach children about mathematics through
strategizing, keeping track of quantities, and overcharging a family member
for spending the night in their hotel. Set aside one or two nights a week
after dinner to play these old classics.

B re a k o u t t h e Ta b l e t
Unfortunately, there are a lot of bad math apps out there which are little
more than electronic flash cards. At gottasolveit.blogspot.com you’ll find
in-depth reviews of tablet based puzzles that will develop the grey matter
in your child’s brain; there’s enough content there to entertain your child on
a 37 hour road trip across the Amazon!

Read a Book
Attached to this newsletter is a reading list of general interest books
featuring mathematical themes, including The Housekeeper and the
Professor, a novel about a mathematician and his relationship with the
woman who minds him, and her lonely son. The Man Who Counted is a
wonderful collection of mathematical adventures, and for those who like
biographies, In Code: A Mathematical Journey is the true story of Irish
teenager Sarah Flannery who masters the art of cryptography.

Go to an Exhibit
The arts are a wonderful way to experience mathematics, whether you are
looking at the beautiful geometric sculptures of Mark DiSevero on
Governors Island, or the geometry laid out by Robert Smithson, Dan Flavin
and Frank Stella at MOMA. Mathematics is out there, waiting for you to
discover, appreciate and enjoy.

Wa t c h a V i d e o ( ? )

Transplants

Obstetrics

“Parts & Labor”

Violet Hart, a teen living out in the wilds of Long Island, calls herself a
“recreational mathematician.” Her blog, www.vihart.com, features
captivating (and quite silly) short films about everything from how to do a
finger dance to the binary system, to a discourse on why she is against pi
(the transcendental number, not the dessert). Great fun for the avant garde
performer that lives within all of us.

Recommended Math Interest Books
For Lower Schoolers
!
Anno's Counting Book, Anno’s Multiplying Jar, Anno’s Magic Seeds and others
Author: Misumassa Anno
Mitsumasa Anno writes engaging books for young children that deal with some basic and other not so
basic concepts in mathematics, including counting, multiplying, and patterns. They’re beautifully
illustrated and the carefully crafted to both inform and entertain.
The Grapes of Math, Math-erpieces, Math Fables and others
Author: Greg Tang
Greg Tang’s math books on numbers and their properties are very popular among parents and young
readers alike, especially for their riddle formats done in entertaining rhymes.
One Grain Of Rice: A Mathematical Folktale
Author: Demi
This book takes the form of a folktale in which a young woman tricks a king into giving away his entire
storehouse of rice to his hungry subjects using exponential growth. The illustrations show how a single
grain of rice can be transformed into huge quantities through repeated doubling.
If You Hopped Like A Frog, How Much Is a Million?, G Is for Googol: A Math Alphabet Book
Author: David M. Schwartz
Another author who produces quality children’s books about mathematics, Schwartz explores
complex ideas like proportionality (If You Hopped Like a Frog), and magnitude (How Much Is a
Million?”) using visual imagery that explains the concepts clearly.
12 Ways to Get to 11
Author: Eve Merriam
A wonderful introduction to the concept of counting, addition and combinations, this book for 4 - 6
year olds models the idea that there are multiple ways to add numbers to make the amount.
Each Orange Had 8 Slices
Paul Giganti (Author), Donald Crews (Illustrator)
This book develops the concept of multiplication as repeated addition by using everyday experiences.
Not Recommended
Unfortunately, there are also a lot of “bad” math books on the market, including those marketed by
Kumon and anything that involves a tie-in to a food product. The Kumon books, while attractive,
present mathematics as a series of disconnected math facts, leaving children with a weak
understanding of what makes math fun and exciting. Books like “The Hershey’s Fractions Book” and
the “Skittles Riddles Math” are nothing more than thinly veiled advertisements for junk food.

For Middle Schoolers
Sideways Arithmetic From Wayside School, More Sideways Arithmetic From Wayside School
Author: Louise Sachar
These wacky books present children solving interesting math puzzles, from logic to number
combinations, in humorous and innovative ways.
The Housekeeper and the Professor
Author: Yoko Ogawa
This memorable novel tells the story of a housekeeper who comes to care for a mathematician who
has lost his long term memory. Along the way, she and her son learn about the wonders of numbers,
while seeing how mathematics is more than a subject to be studied in school: it is a way of life.
Sir Cumference and the First Round Table, Sir Cumference and the Great Knight of Angleland,
Sir Cumference and the Dragon of Pi, and others
Author: Cindy Neuschwander
These books take apart complex ideas like the relationship between a circle and it’s circumference
and casts them into fun tales from the Middle Ages. Charming illustrations and clear explanations of
the mathematics involved make them very engaging.
What's Your Angle, Pythagoras?
Author: Julie Ellis
A fictionalized account of Pythagoras’ travels to Egypt and the development of the Pythagorean
Theorem, this books integrates pictures, diagrams and stories to case the development of
mathematics in a historical context.
The Librarian Who Measured the Earth
Author: Kathryn Lasky
Another historical look at the development of mathematics, this book tells the story of Eratosthenes of
Cyrene, the chief librarian in Alexandria, Egypt, who conducted an experiment that calculated the
circumference of the earth with remarkable precision.
Puzzlegrams, More Puzzlegrams, Puzzlegrams Too!
Authors: Pentagram
Classic brainteasing puzzles encompassing logic, permutations, combinations and other topics in
mathematics. Beautifully presented and looks great on your coffee table!
Not Recommended:
Any books that promises to “cure” your child’s frustration with math in a few short lessons are highly
suspicious.

For Upper Schoolers
The Man Who Counted: A Collection of Mathematical Adventures
Author: Malba Tahan
This story uses the format of “1001 Arabian Nights” to challenge and entertain the reader with
provocative mathematics puzzles, including the solution of how one can split 17 camels among 3
brothers equally. A classic of it’s kind, this was first published in 1948, and has won fame around the
world.
The Number Devil: A Mathematical Adventure
Author: Hans Magnus Enzensberger
Young Robert's dreams have taken a decided turn for the weird. Instead of falling down holes and
such, he's visiting a bizarre magical land of number tricks with the number devil as his host. Starting at
one and adding zero and all the rest of the numbers, Robert and the number devil use giant furry
calculators, piles of coconuts, and endlessly scrolling paper to introduce basic concepts of numeracy,
from interesting number sequences to exponents to matrices.
Aha! Insight, Aha! Gotcha: Paradoxes to Puzzle and Delight, and many, many others.... !
Author: Martin Gardner
The late Martin Gardner, who never went beyond high school mathematics, invented the term
“recreational mathematics,” and over his more than 5 decade long career entertained and informed
audiences young and old about the pleasures of playing in mathematics. Every one of his books is
worth owning, as they present intriguing puzzles ranging from logic to geometry to number theory.
Mathematical Puzzles of Sam Loyd, and many, many others
Author: Sam Loyd
Sam Loyd was one of America’s greatest puzzle designers, and also a trickster and shameless selfpromoter, who delighted amateur and professional mathematicians during the turn of the century. His
books have recently been re-issued; his leaps of logic an be quite addictive.
In Code: A Mathematical Journey
Author: Sarah Flannery
"I have no doubt that I am not a genius," writes Sarah Flannery, the 16-year-old Irish girl who won first
place in the 1999 European Union Contest for Young Scientists. Nonetheless, her project about public
key cryptography, the method used to transmit secure data over the Internet, created a media
sensation.. She is breathlessly excited to get a phone call from a mathematician whose papers she
has read, frustrated by the difficult math in research journals, flattered by media attention, and
genuinely intrigued by the mathematics of encryption, which she valiantly explains. This book is both
informative and inspirational.
Not Recommended:
Anything that involves the word “prep” in the title.

For Curious Adults
What's Math Got to Do with It?: Helping Children Learn to Love Their Least Favorite Subject-and Why It's Important for America
Author: Jo Boaler
Researcher Jo Boaler shares her experiences working in the United States bringing the power and
beauty of math to children. She emotionally recounts her years in the trenches of the "math wars,"
while supporting her argument for math instruction that is both relevant and challenging through her
own research. An essential read for all those who want to know about where mathematics education
should be going.
The Man of Numbers: Fibonacci's Arithmetic Revolution
Author: Keith Devlin
Stanford mathematician and NPR commentator Keith Devlin is a wonderful writer of popular but
serious books about mathematics. In his latest book, he traces the life and influence of Leonardo de
Pisa, a.k.a. Fibonacci, one of the greatest mathematicians of the middle ages.
Zero: The Biography of a Dangerous Idea
Author: Charles Seife
The Babylonians invented it, the Greeks banned it, the Hindus worshiped it, and the Church used it to
fend off heretics. Now it threatens the foundations of modern physics. For centuries the power of zero
savored of the demonic; once harnessed, it became the most important tool in mathematics. For zero,
infinity's twin, is not like other numbers. It is both nothing and everything. Flannery flat out states it is
her favorite book about mathematics, for it shows how cultures advance or regress depending on how
they embrace the mystery that is 0.
The Mathematical Tourist : New and Updated Snapshots of Modern Mathematics
Author: Ivars Peterson
I've always loved Peterson's works about mathematics: while I can't say I always understand every
chapter and verse, he gives a very good idea of what modern mathematics is about. In this updated
edition, Peterson takes us through the the story of the solution to Fermat's Last Theorem, a problem
that can be understood by a 5th grader, but took over 300 years to solve.
Chance: A Guide to Gambling, Love, the Stock Market, and Just About Everything Else
Author: Amir Aczel
What can you say about a book on mathematics that includes a strategy to help you find the perfect
lover? Indeed, Aczel does just that, while at the same time enhancing our understanding of how our
lives are guided by seemingly random occurances. The ideas are powerful (and fun!), and the numbers
are kept mercifully manageable.

