


Readers Praise the 
Math You Can Play Series

These games are great for using and practicing maths skills in a context 
in which there is some real motivation to do so. I love how they pro-
vide opportunities to explore a wide variety of approaches, including 
number bonds and logical thinking.

The games use very simple materials, mostly cards and dice, and the 
few boards that are needed are provided. Each game also has tips on 
how to customise or extend it—maybe for players of different abili-
ties, or non-competitive options. My children are always pleased, even 
excited, when I suggest one of these games. Sometimes they even ask 
to play them unprompted!

—Miranda Jubb, Amazon reviewer

I have played several of these games with my son, and each one was 
met with delight on his part and the sharing of delightful conversation 
about numbers and thinking between us.

I love what Gaskins has to say about working with your children 
as opposed to simply assigning them work to do. This sums up the 
philosophy that I try to keep forefront in our home, and it’s the thing 
that makes these books such a valuable addition to our library of edu-
cational resources.

—Amy, Hope Is the Word blog

Wonderful games for elementary students. The author includes a link 
for printable game boards, ensuring that I don’t spend more time mak-
ing games than playing them. Variations for each game = so many ways 
to explore numbers. You will love this book.

—Marisa, Amazon reviewer
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Math is the beautiful, 
          rich, 
       joyful, 
     playful, 
     surprising, 
    frustrating, 
   humbling, 
  and creative art 
 that speaks to something transcendental.

It is worthy of much exploration and examination 
 because it is intrinsically beautiful, 
  nothing more to say.

Why play the violin? 
 Because it is beautiful!

Why engage in math? 
 Because it, too, is beautiful!

—James Tanton
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Introduction: How to Use This Book

If a perfect teacher developed the ideal teaching strategy, what 
would it be like?

 ♦An ideal teaching strategy would have to be flexible, working 
in a variety of situations with students of all ages.

 ♦It would promote true understanding and reasoning skills, 
not mere regurgitation of facts.

 ♦It would prepare children to learn on their own.

 ♦Surely the ideal teaching strategy would be enjoyable, perhaps 
even so much fun that the students don’t realize they are 
learning.

 ♦And it would be simple enough that imperfect teachers could 
use it, too.

This is idle speculation, of course. No teaching strategy works with 
every student in every subject. But for math, at least, there is a wonder-
ful way to stimulate our children’s number skills and encourage them 
to think: we can play games.

Math games push students to develop a creatively logical approach 
to solving problems. When children play games, they build reason-

There should be no element of slavery in learning. 
Enforced exercise does no harm to the body, but enforced 
learning will not stay in the mind. So avoid compulsion, 
and let your children’s lessons take the form of play.

—Plato

Q

Q



How to Use This Book ♦ 3

ing skills that will help them throughout their lives. In the stress-free 
struggle of a game, players learn to analyze situations and draw con-
clusions. They must consider their options, change their plans in reac-
tion to the other player’s moves, and look for the less obvious solutions 
in order to outwit their opponents.

Even more important, games help children learn to enjoy the chal-
lenge of thinking hard. Children willingly practice far more arithmetic 
than they would suffer through on a workbook page. Their vocabulary 
grows as they discuss options and strategies with their fellow players. 
Because their attention is focused on their next move, they don’t notice 
how much they are learning.

And games are good medicine for math anxiety. Everyone knows 
it takes time to master the fine points of a game, so children can make 
mistakes or “get stuck” without losing face.

If your child feels discouraged or has an “I can’t do it” attitude 
toward math, try taking him off the textbooks for a while. Feed him 
a strict diet of games. It will not be long before his eyes regain their 
sparkle. Beating a parent at a math game will give any child confi-
dence. And if you’re like me, your kids will beat you more often than 
you might want to admit.

Math You Can Play

Clear off a table, find a deck of cards, and you’re ready to enjoy some 
math. Most of the games in this book take only a few minutes to play, 
so they fit into your most hectic days.

In three decades of teaching, I’ve noticed that flexibility with men-
tal calculation is one of the best predictors of success in high school 
math and beyond. So the Math You Can Play games will stretch your 
children’s ability to manipulate numbers in their heads. But unlike the 
typical “computerized flash card” games online, most of these games 
will also encourage your children to think strategically, to compare 
different options in choosing their moves.
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“Be careful! There are a lot of useless games out there,” says math 
professor and blogger John Golden. “Look for problem solving, the 
need for strategy, and math content.

“The best games offer equal opportunity (or nearly so) to all your 
students. Games that require computational speed to be successful will 
disenfranchise instead of engage your students who need the game the 
most.”

Each book in the Math You Can Play series features twenty or more 
of my favorite math games, offering a variety of challenges for all ages. 
If you are a parent, these games provide opportunities to enjoy quality 
time with your children. If you are a classroom teacher, use the games 
as warm-ups and learning center activities or for a relaxing review day 
at the end of a term. If you are a tutor or homeschooler, make games 
a regular feature in your lesson plans to build your students’ mental 
math skills.

Know that my division of these games by grade level is inherently 
arbitrary. Children may eagerly play a game with advanced concepts 
if the fun of the challenge outweighs the work involved. Second- or 
third-grade students can enjoy some of the games in the prealgebra 
book. On the other hand, don’t worry that a game is too easy for your 
students, as long as they find it interesting. Even college students will 
enjoy a round of Farkle (in the addition book) or Wild and Crazy 
Eights (a childhood classic from the counting book). 

An easy game lets the players focus most of their attention on the 
logic of strategy.

As Peggy Kaye, author of Games for Math, writes: “Children learn 
more math and enjoy math more if they play games that are a little too 
easy rather than a little too hard.”

Games give children a meaningful context in which to think about 
and manipulate numbers, shapes, and patterns, so they help players of 
all skill levels learn together. As children play, they exchange ideas and 
insights.

“Games can allow children to operate at different levels of thinking 
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and to learn from each other,” says education researcher Jenni Way. 
“In a group of children playing a game, one child might be encoun-
tering a concept for the first time, another may be developing his/her 
understanding of the concept, a third consolidating previously learned 
concepts.”

Talk with Your Kids

The modern world is a slave to busyness. Marketers tempt well- 
intentioned parents with toys and apps that claim to build academic 
skills while they keep our children occupied. Homeschoolers dream of 
finding a curriculum that will let the kids teach themselves. And even 
the most attentive teachers may hope that game time will give them a 
chance to correct papers or catch up on lesson plans.

Be warned: although children can play these games on their own, 
they learn much more when we adults play along.

When adults play the game, we reinforce the value of mathemati-
cal play. By giving up our time, we prove that we consider this just as 
important as [insert whatever we would have been doing]. If the game 
is worthy of our attention, then it becomes more attractive to our 
children.

Also, it is only as we watch our kids’ responses and listen to their 
comments during the course of the game that we discover what they 
understand about math. Where do they get confused? What do they 
do when they are stuck? Can they use the number relationships they 
do remember to figure out something they don’t know? How easily do 
they give up?

“Language should be part of the activity,” says math teacher and 
author Claudia Zaslavsky. “Talk while you and your child are playing 
games. Ask questions that encourage your child to describe her actions 
and explain her conclusions.”

Real education, learning that sticks for a lifetime, comes through 
person-to-person interactions. Our children absorb more from the 
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give and take of simple discussion with an adult than from even the 
best workbook or teaching video.

If you’re not sure how to start a conversation about math, browse 
the stories at Christopher Danielson’s Talking Math with Your Kids 
blog.†

As homeschooler Lucinda Leo explains, “With any curriculum 
there is the temptation to leave a child to get on with the set number 
of pages while you get on with something else. My long-term goal is 
for my kids to be independent learners, but the best way for that to 
happen is for me to be by their side now, enjoying puzzles and stories, 
asking good questions and modelling creative problem-solving strat-
egies.”

And playing math games.

Mixing It Up

Games evolve as they move from one person to another. Where pos-
sible, I have credited each game’s inventor and told a bit of its history. 
But some games have been around so long they are impossible for 
me to trace. Many are variations on traditional childhood favorites. 
For example, I was playing Tens Concentration with my math club 
kids years before I read about it in Constance Kamii’s Young Children 
Reinvent Arithmetic. Similarly, an uncountable number of parents and 
teachers have played Math War with their students; a few of my varia-
tions are original, but the underlying idea is far from new.

Or consider the lineage of Forty-Niners, featured in the Math You 
Can Play addition book. First someone invented dice, and generations 
of players created a multitude of folk games, culminating in Pig. Using 
cards instead of dice and adding a Wild West theme, James Ernest 
created the Gold Digger variation and gave it away at his website. 
Teachers wanted their students to practice with bigger numbers, so 
they tried a regular deck of playing cards, and the game became Stop 

† I’ll refer to dozens of blogs, websites, and other resources throughout this book. All 
of these (and more) are listed in the appendix “Quotes and Reference Links” on page 103.
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or Dare at the Nrich website. For my version, I increased the risk level 
by turning all the face cards into bandits and adding the jokers as claim 
jumpers.

Game rules are a social convention, easy to change by agreement 
among the players. Feel free to invent your own rules, and encourage 
your children to modify the games as they play. 

For instance:

 ♦Can you make the game easier, so young children can play? 
Or harder, to challenge adults?

 ♦What would happen if you changed the number of moves? 
Or the number of cards you draw, or how many dice you 
throw?

 ♦Can you invent a story to explain the game—like James 
Ernest did with Gold Digger—or tie it to a favorite book?

 ♦If the game uses cards, can you figure out a way to play it with 
dice or dominoes? Or transfer it to a game board?

 ♦If the game uses a number chart, could you play it on a clock 
or calendar instead? Or is there a way to use money in the 
game?

 ♦Or can you change it into a whole-body action game? Per-
haps using sidewalk chalk?

As children tinker with the game, they will be prompted to think 
more deeply about the math behind it. 

Unschooling advocate Pam Sorooshian explains the connection 
between games and math this way:

Mathematicians don’t sit around doing the kind of math that you 
learned in school. What they do is “play around” with number games, 
spatial puzzles, strategy, and logic.

They don’t just play the same old games, though. They change the 
rules a little, and then they look at how the game changes.
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So, when you play games, you are doing exactly what 
mathematicians really do—if you fool with the games a bit, 
experiment, see how the play changes if you change a rule here 
and there. Oh, and when you make up games and they flop, be 
sure to examine why they flop—that is a big huge part of what 
mathematicians do, too.

Finally, although the point of these games is for children to prac-
tice mental math, please don’t treat them as worksheets in disguise. 
A game should be voluntary and fun. No matter how good it sounds 
to you, if a game doesn’t interest your kids, put it away. You can always 
try another one tomorrow.

You will know when you find the right game because your children 
will wear you out wanting to play it again and again and again.
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You can play many games on a hundred chart. The Number 
Game Printables Pack includes 0–99 charts, too.
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Gather Your Game Supplies

I have a limited amount of free time, and I don’t want to spend 
it cutting out specialized game pieces or cards. A few games require 
printable cards or game boards, but most of the games in the Math You 
Can Play series use basic items you already have, such as playing cards 
and dice.

A Deck of Math Cards

Whenever a game calls for playing cards, I use an international stan-
dard poker- or bridge-style deck (or pack; the terms are interchange-
able). There are fifty-two cards in four suits—spades (the pointy black 
shape), hearts, clubs (the clover shape), and diamonds—with thirteen 
cards per suit. The number cards range from the ace to ten, and each 
suit has three face cards called jack, queen, and king. Your deck may 
have one or two additional cards called jokers, which are not officially 
part of the deck but may be used for some games.

Math cards are simply the forty number cards (ace through ten 
in all four suits) from a standard deck. The ace counts as “one” in all 
math card games. Some game variations call for using the face cards as 
higher numbers: jack = 11, queen = 12, and king = 13. In a few games, 
we use the queens as zeros, because the Q is round enough for pretend.

We do not stop playing because we grow old. We grow old 
because we stop playing.

—Anonymous
A

A
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Other types of card decks may work as well, so feel free to exper-
iment with whatever you have on hand. For instance, Uno cards are 
numbered zero to nine, Phase 10 cards have one to twelve, and Rook 
cards go from one to fourteen. Rummikub tiles use the numbers one 
to thirteen. Most of the games in this book could be adapted to use 
any of these.

Game Boards

Many games use graph paper or a hundred chart, which you can easily 
find online. For most other games, hand-drawn boards work fine. One 
reason Tic-Tac-Toe is a perennial favorite is that children can draw the 
board whenever they want to play.

I’ve created a free PDF packet of charts and game boards called the 
Number Game Printables Pack, which you can download from my blog.† 
You may reproduce these for use within your own family, classroom, or 
homeschool group.

To save paper, you may wish to reuse game boards. Print the game 
board on cardstock and laminate it—I love my laminator!—or slip the 
printed game board into a clear (not frosted) page protector, adding 
a few extra sheets of card stock or the back of an old notebook for 
stiffness. Then your children can mark moves with dry-erase markers 
and wipe them clean with an old, dry cloth. Some of the colored dry-
erase markers leave stains, but you can wash off stubborn marks with 
rubbing alcohol or window cleaner.

A very few games call for larger homemade boards. For example, 
Dinosaur Race (in the counting book) needs a simple track, twelve to 
twenty spaces long, and each space needs to be large enough for a cou-
ple of toy dinosaurs or other small figures. An open manila file folder 
can serve as a sturdy foundation on which to draw or paste the board, 
convenient for playing and easy to store. And if you keep a stack of 
blank manila folders freely available, your children will enjoy making 
up their own board games.

† TabletopAcademy.net/Free-Printables
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Other Bits and Pieces

Many games call for small toy figures or other items to mark the play-
ers’ position or moves. If two different types of tokens are needed, you 
may borrow the pieces from a checkers game or try using pennies and 
nickels, milk jug lids in different colors, dried pinto and navy beans, or 
inexpensive acrylic stones from the craft section of your local depart-
ment store.

When a game calls for dice, I have in mind the standard six-sided 
cubes with dots marking the numbers one through six. Most games 
only need one or two dice, but Farkle requires six. In many of the 
games, you may substitute higher-numbered dice for a greater chal-
lenge. And children enjoy using novelty dice when making up their 
own games.

A few games call for either a double-six or double-nine set of dom-
inoes. If you are buying these, I recommend getting the larger set. You 
can always set aside the higher-numbered tiles when playing with 
young children.

Ready to Play?

If you want to put together a game box to keep all your supplies in one 
place, you will need:

Glue two manila folders together to make 
an even bigger game board.
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 ♦standard playing cards (two or more decks)

 ♦pencils or pens

 ♦colored felt-tip markers or colored pencils

 ♦blank paper

 ♦at least two kinds of tokens

 ♦dice

 ♦dominoes

 ♦graph paper in assorted sizes†

 ♦a couple of hundred charts‡

Try to let children learn by playing. Explain the rules as simply as 
possible and get right into the fun. You can add details, exceptions, and 
special situations as they come up during play or before starting future 
games. At our house, we play a few practice rounds first, and I make 
sure all the rules have been explained before we keep score.

Card games have a traditional ethic that guides players in choosing 
who gets to deal, who goes first, what to do if something goes wrong 
in the deal or during play, and more. If you are unsure about questions 
of this sort, read the appendix “Game-Playing Basics” on page 95.

Many of the game listings include suggestions for house rules, which 
are optional modifications of the game. The way a game is played var-
ies from one place to another, and only a few tournament-style games 
have an official governing body to set the rules. If you’re not playing in 
an official competition, then everything is negotiable. Players should 
make sure they agree on the rules before starting to play.

† incompetech.com/graphpaper/
‡ themathworksheetsite.com/h_chart.html
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Tens and Teens

Schools spend a lot of time working with young children to get 
these facts memorized, but many children aren’t ready for that 
task yet. They’ll count on their fingers, and may be reprimanded 
for it.

What happens when a person becomes embarrassed about 
counting on their fingers? If they still want to think, they’ll hide 
it. That’s the better option. 

The worse option that way too many students choose? They 
start guessing. When math becomes too incomprehensible, or 
not living up to someone else’s expectations becomes too painful, 
many students give up on math, and then they just guess.

We count on our fingers as part of a thinking process. Perhaps 
the thing I want to figure can be memorized. But if I haven’t 
memorized it yet myself, the most efficient way to figure it will 
likely involve fingers.

—Sue VanHattum

2

2
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Number bond diagrams help children see that a number can 
be broken into parts in many different ways. Or the parts 

can be put back together to make the whole thing.

14
8 6

whole

part part

14

8 6

whole

part part
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Quick Tip: Number Bonds Build 
Understanding

A number bond is a mental picture of the relationship between a 
number and the parts that combine to make it. Number bonds can be 
shown on paper using circles or bar model diagrams. Imagine the cir-
cles as a pile of blocks or other small toys. We can pull the pile apart to 
make smaller piles that we can push back together or slide apart in dif-
ferent ways. Think of the bar diagram as all the toys lined up in a row.

Either drawing incorporates two foundational concepts about the 
way numbers work.

A whole thing is made up of parts.

If you know both of the parts, you can add to find the whole. If you 
know the whole and one part, you subtract the part you know to 
find the other part.

Subtraction is a mirror image of addition.

To subtract means to figure out how much more you would have to 
add to the part you know in order to get the whole thing.

Math textbooks often try to communicate these concepts using 
four-fact families. A four-fact family looks like this:

6 + 8 = 14
8 + 6 = 14
14 − 6 = 8
14 − 8 = 6

The idea of the four-fact family is for students to realize that once 
they know one of the facts in the family, they know all of them. Many 
students never see the connection, however, and think of these equa-
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tions as separate little bits of abstract information, all of which have to 
be memorized. This can overload their minds and make them give up 
on math. Number bonds connect with the student’s understanding at a 
deeper, intuitive level, showing all four relationships in a single picture.

Our goal at this age is not for our children to memorize a series 
of abstract number facts like “6 + 1 = 7, 6 + 2 = 8, 6 + 3…” but for 
them to develop confidence in working with numbers. If we stress fact 
memorization too early, we short-circuit their learning process. Once 
children “know” an answer, they don’t bother to think about it—but it 
is in the “thinking about it” stage that they build a logical foundation 
for understanding all numbers.

Number bonds are an elementary version of the mathematical con-
cept of partitions—counting all the different ways a whole number 
can be broken into whole-number parts. For more information, check 
out James Tanton’s online lesson “Partition Numbers: An Accessible 
Overview.”
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Fifteen

Math Concepts: addition to fifteen, thinking ahead.
Players: only two.
Equipment: one deck of math cards.

How to Play

Separate the deck of math cards into the four suits—hearts, spades, 
diamonds, and clubs. Set aside the tens from each suit, and put the 
suits face down on the table in four stacks.

The dealer chooses one stack and lays the cards face up on the table. 
The cards do not have to be in numerical order. Then beginning with 
the non-dealer, take turns picking up a card. The first player to get 
three cards that add up to fifteen wins the hand and captures all the 
cards from that suit.

The losing player gets to choose whether to deal or pick first for the 
next suit. 

If neither player can find three cards that make fifteen, the hand is a 
draw. Lay down the cards and play that suit again—and this time, use 
the ten card, too. Whoever dealt the draw gets first pick on the replay.

After all four suits have been claimed, whoever collected the most 
cards wins. If the players are tied when the deck is gone, play a run-off 
round. Whoever lost the last hand can choose to deal or pick. It doesn’t 
matter which suit the dealer puts out. The player who wins this round 
is the champion.

Variation

House Rule: How will you handle mistakes? If a player has three 
winning cards but does not notice it, should the other player point it 
out? At our house, the other player may continue trying to make a set. 
Then the first player to announce having three cards that add up to 
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fifteen wins the hand.

History

Recreational math hobbyist Martin Gardner described this game and 
several related games in Mathematical Carnival. If you can’t find that 
book, pick up any of the books based on Gardner’s long-running 
Scientific American “Mathematical Games” column. You won’t be dis-
appointed.

The players have taken all the cards. Did either of 
them get fifteen? Or is this hand a draw?

8

8

4

4

9
9

A
A

7
7

2
2 5

5

3

3

6

6
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Thirty-One

Math Concepts: addition to thirty-one, thinking ahead.
Players: best for two.
Equipment: one deck of math cards.

How to Play

Lay out the ace to six of each suit in a row, face up and not overlap-
ping, one suit above another. You will have one column of four aces, a 
column of four twos, and so on—six columns in all.

The first player flips a card upside down and says its number value. 
Players alternate, each time turning down one card, mentally adding 
its value to the running total, and saying the new sum out loud. The 

5
5

3
3

A
A

2
2

4
4

6
6
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Ready to start a game of Thirty-One.
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player who exactly reaches thirty-one, or who forces the next player to 
go over that sum, wins the game.

Variation

For a shorter game, use only the ace to four of each suit. Play to a target 
sum of twenty-two.

History (and a Puzzle)

Thirty-One comes from British mathematician Henry Dudeney’s 
classic book, The Canterbury Puzzles. According to Dudeney, “This is 
a game that used to be (and may be to this day, for aught I know) 
a favourite means of swindling employed by card-sharpers at race-
courses and in railway carriages.”

Dudeney challenges his readers to find a rule by which a player can 
always win: “Now, the question is, in order to win, should you turn 
down the first card, or courteously request your opponent to do so? 
And how should you conduct your play?”
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Tiguous

Math Concepts: addition, subtraction, multistep calculation.
Players: two or more.
Equipment: game board, three six-sided dice, pencil or marker(s), 
scratch paper for keeping score.

Set-Up

You can print the Tiguous game board from the Number Game Print-
ables Pack, download the Contig, Jr. game from Terry Kawas’s Math-
Wire website, or have your children make their own game board.

If students make their own board, they can arrange the numbers 
however they like:

 ♦Draw a 6 × 6 grid of squares, each big enough for a two-digit 
number.

 ♦The first player writes the number one in any square. The 
next chooses a square for the number two. Players take turns 
writing the numbers 1–18 anywhere they wish, one number 
per square.

 ♦After eighteen, the next player goes back to one, and the 
turns continue until the board is full.

How to Play

On your turn, roll all three dice. If any die falls off the table or lands at 
a slant, all three dice must be rolled again. Do not touch the dice with 
your hands after they are rolled, though you may use a pencil or marker 
to scoot them next to each other.

Add or subtract these three numbers in a two-step equation that 
equals the number in any unmarked square on the game board. Think 
of as many possible combinations as you can, in order to choose the 
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highest-scoring square. Mark your answer on the game board with a 
large X. At the same time, say out loud how you calculated the number.

You score 1 point for the square you marked, plus 1 point for each 
already-marked square that is touching (contiguous to) any side or 
corner of your number’s square. The maximum score for any turn is 
9 points. If all the numbers you can make have already been marked, 
you score a zero—but if anyone else can find a valid calculation using 
your dice, that player may challenge you, mark the square, and “steal” 
those points.

If another player thinks you made an arithmetic mistake, that per-
son may challenge your answer before the next player rolls the dice. 
If your answer was wrong, the challenger takes the points you would 
have won, and you score zero. If your calculation is correct, you get one 
bonus point for having withstood the challenge.

Play until each player has had ten turns, or five turns each for three 
or more players. Whoever has the highest total score wins the game.

Variations

The most common variation I have seen is not to score a point for the 
marked square. Just score 1 point for each contiguous square that was 
previously marked, which makes the maximum possible score per turn 

Which 
square 
would 
you 
mark?

12 11

5 10

1315 14

42 3

16

17

8 7

5 6

911 10

42 3

12

1

6 9

7 8

171 18

1614 15

18

13
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only 8 points. I strongly prefer the scoring system above, which awards 
at least 1 point for any valid calculation.

Tiguous-Tac-Toe: Two players mark numbers with X and O, and the 
first player to get three squares in a row wins. Rows may be vertical, 
horizontal, or diagonal. For a longer game, try to get four or five in a 
row.

Multiplayer Extended Game: Keep playing until almost all the 
numbers are marked. Any player who gets a zero three turns in a row 
drops out of the game. When the last player gets a third strike, the 
game is over. There is no bonus for the last player, other than the extra 
turn(s).

Tournament Rules: Two players per game board. Set a timer, giving 
each player only thirty seconds for each turn. Think fast! If you do not 
mark a square within the thirty seconds, your score is zero for that 
turn. Scores of zero may not be challenged in tournament play, but 
opponents may challenge arithmetic errors. After each player has ten 
turns, add up the players’ scores for that round. Then trade partners, get 
a new game board, and play another round. After three rounds, award 
1st, 2nd, and 3rd place ribbons to the top scorers in each age group/
grade level.

History

Tiguous is a simplified version of F. W. Broadbent’s game Contig, 
which is played on a larger board and allows the use of multiplication 
and division. I took the name from an even simpler version by Con-
stance Kamii.

For as long as I can remember, our local homeschool group has 
held a series of Contig practices every spring. Then we host a “school” 
tournament, and the top two players in each grade level proceed to a 
regional tournament against other public and private school teams.
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