A Dozen Domino Games to promote numeracy

© Ronit Bird

Why use dominoes?
Dominoes are a great resource because the spots are arranged into dot patterns that are instantly recognisable and therefore
should not need counting. Unchanging and familiar dot patterns encourage children to see numbers as being made up of
component parts, and not just as a string of ones. Thinking about numbers in terms of components is the vital step that children
need to make before they can move on from using mechanical methods based on counting, and begin to develop better calculation
strategies that are based on a mathematical understanding of number relationships.
An over-reliance on counting in ones is not a trivial problem. As children grow older, they will be expected to work with multidigit numbers, so any methods that are based on counting will inevitably become more and more laborious and unreliable.
Below, you will find twelve domino games that I devised (or adapted in three cases from traditional games) to help children
develop their numeracy skills. Six focus on number components and combining small numbers; six more challenging games
require rather more advanced numerical skills, with a focus on developing good mental arithmetic calculation strategies.
N.B. Since the purpose of these games is to learn and rehearse good strategies, NO COUNTING in ones is allowed during play.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Games that focus on number components:

Games that focus on mental arithmetic:

3-in-a Line Game [Key Facts of 1–6] *

Domino Pick-Up Subtraction Race *

Key Facts Domino Solitaire *

A domino version of Shut The Box *

Key Component Domino Turnovers *

Competitive Twelves

Domino Accordion Solitaire
High Rise Domino Game

*

*

Domino Pick-Up Addition Race *

*

Differences*
Addition & Subtraction Lotto *
Crossing the Decade Boundary * *

*
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Key Components 3-in-a-Line Game [Key Facts of the numbers up to 6]

© Ronit Bird

What is this game about?

Rules

This is a game for younger players, adapted from a game that I devised
years ago and that has proved very popular. The original game
explores the doubles and near-doubles facts about the numbers 1 to 10.

Set out your six domino tiles, face up in a row, in order.

The idea of focusing on learning one ‘key’ fact about the numbers up
to 10 is that if children are entirely secure about one way of building a
number, other information about that number can be derived by
reasoning and logic, without the need to learn lists of facts by heart.
This variation of the game, for 2 players, is played at the concrete level
and targets the numbers up to 6 only. Its main focus is on the separate
(smaller) components that are combined to create one (larger) number.

Equipment needed
Each player needs a set of six jumbo-sized dominoes (or domino cards,
which can be printed off from the resources page of this website) that
show the key facts for the numbers 1 – 6, and some counters or glass
nuggets (all the same colour) that roughly match the size of the spots
on the domino tiles.

Take turns to throw the 1–3 die.
Whatever your throw, take that quantity of counters and use
them to cover the matching spot pattern in any ONE place on
your dominoes. E.g. if you throw a 3, you can cover the spots
that create the pattern of 3 on one half of the domino worth 5,
or on either half of the domino worth 6, but nowhere else.
Whenever you throw a number for which all the patterns have
already been covered, you will have to miss that turn.
The winner is the first player to cover all the spots on the faces
of three dominoes in a row, i.e. the first to build 3 consecutive
counting numbers out of counters.

[The dominoes you need are: 1–0, 1–1, 1–2, 2–2, 2–3 and 3–3.]
You will also need a die showing only the numbers 1, 2 and 3. (You can
buy these online, or adapt an ordinary 6-sided die by covering the
numbers 4, 5 and 6 with stickers for 3, 2 and 1.)
The game from which this is adapted, together with a demonstration video, can be found
in Ronit Bird’s ebook ‘Exploring Numbers Through Dot Patterns’ [Apple Books]
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Key Facts Domino Solitaire
What is this game about?
This patience game focuses on recognition of the ‘key’ facts (the doubles
and near-doubles facts) of the numbers up to 10. The main focus is on
the total: one (larger) number being built out of two (smaller) numbers.
The idea of learning one key fact about each of the numbers up to 10 is
that if children know one fact securely, any other facts about that
number can be found by reasoning and logic, rather than memorising.

Equipment needed
One set of domino tiles (or domino cards, which can be printed off from
the resources page of this website) each showing the key component
facts, i.e. the doubles and near-doubles facts, for the numbers 1 to 10.
[Use these dominoes: 1–0, 1–1, 1–2, 2–2, 2–3, 3–3, 3–4, 4–4, 4–5 and 5–5.]

Rules
Shuffle your dominoes before putting them face down in two
rows of five, calling out the numbers 1 to 10 as you do so. Pick
up any domino at random, to start. Read the number – no
counting! – and find the correct position for it (assuming that the
numbers are arranged in order, from left to right and top to
bottom).
Slide out the domino from underneath and repeat the process of
reading the new domino and placing it in its correct position.
Continue until you cannot go on, i.e. when the space in which
you need to place a domino is empty.
E.g. in the game pictured here, if the domino face-down under
the 5 (domino 2–3) happens to be the 3 (domino 1–2), the round
is over, because there will be no new domino coming into play.
Score according to how many of the dominoes show consecutive
numbers. E.g. if the domino under the 5 is 7 and the one in the
7th position is 3, thereby ending the round, the score would be 4
because 4 tiles in a row would be face up (i.e. 5, 6, 7 and 8).

Variation for a 2-player game

A video of the domino card solitaire version of this game is on
YouTube: https://www.youtube.com/watch?v=Bx2VXqwxzkI

Follow the rules above, but take turns. E.g. Player 1 picks the
first domino, places it, then hands the domino underneath to
Player 2, and so on. The player who places a domino into an
empty space, loses the round. Players can toss a coin to see who
starts the first round, after which the player who lost the
previous round starts the next round. Play 3 or 5 rounds.

Key Component Domino Turnovers
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What is this game about?

Rules

This is a quick and easy game that focuses on the doubles and neardoubles ‘key’ facts of the numbers up to 10. The main focus is on the
total: one (larger) number being built out of two (smaller) numbers.

Turn your nine tiles face down and mix them up before
setting them out in a row. Each player takes turns to flip one
domino face up, announcing the total number of spots
(without any counting in ones!).

The idea of learning one key fact about each number from 1 to 10 is that
if children are entirely secure about one component fact, the other
possible ways of building that number from smaller component parts
can be derived by logical reasoning, without having to memorise lists of
number facts by heart.

Equipment needed
One set of dominoes for each of 2 or 3 players, from which players must
pick out the nine tiles that show the key component facts of the numbers
2 to 10, i.e. the doubles and near-doubles fact for each number.
[Each player needs: 1–1, 1–2, 2–2, 2–3, 3–3, 3–4, 4–4, 4–5 and 5–5.

No more than three of each player’s domino tiles are
allowed to be face up at the end of their turn: this means
that as soon as you turn over a fourth tile, you must turn it,
or another tile, back face down. It might help you later if
you remember the number and position of any dominoes
you have turned back down.
The winner of a round is the first player whose three visible
dominoes show any three consecutive counting numbers.
Pictured below is a winning position (the dominoes show 8,
9 and 10) at the end of one round. Play 3 or 5 rounds.

After playing the game once, players find the tiles without consulting this list].

This game, together with a demonstration video, is from Ronit Bird’s ebook
‘Exploring Numbers Through Dot Patterns’ [Apple Books]

Domino Accordion Solitaire
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What is this game about?
This game, an adaptation of a traditional card
Accordion, requires pattern matching of the
practice in reading the quantities at a glance.
carefully at the two separate patterns shown on
to match identical components.

patience game called
dot patterns, giving
Players have to look
each domino in order

Close the gap created by the discarded domino tile and continue to
add new tiles to the right, one at a time. Your aim is to be left with as
few domino tiles as possible at the end. Try to beat this record on your
next game. If you are left with only three tiles you have done very
well indeed; two tiles would be an unbeatable score.

The game also requires players to add the two dot patterns on a single
domino, and match two different ways of creating the same total value.

In the pictured example of the start of a game, you can discard the
second tile, the 4–1, as soon as you play the third domino, because
both the first and the third tile have a total of 8 spots each. On playing
the fourth tile you could then discard the 6–2, because the tiles on
either side will have the pattern of 5 in common.

Equipment needed

Variation 1

A set of dominoes from which you have removed all the tiles with
blanks and all the doubles tiles, leaving 15 dominoes. (Make sure to
use dominoes with spots all of one colour, so that players are matching
patterns, not colours.)

Bring the doubles tiles into play so that you have a set of 21
dominoes. The rules are the same, but it will be somewhat harder to
be left with only two or three dominoes at the end.

Rules
Turn all the tiles face down and mix them up. Pick up tiles at random
and begin to arrange them in a row, face up, from left to right. As soon
as you have two alternate tiles with a common dot pattern, or two
alternate tiles with the same total value, the tile in between them can
be discarded. This action
might
create
a
new
opportunity to discard a
tile, so check that you have
done as much as you can
on each turn before taking a
Dominoes at the start of a game of Accordion Solitaire.
fresh domino from the pile.

Variation 2
For younger players, you can make the game simpler by focusing
only on pattern recognition. This means ignoring the rule about
finding and matching total values. So, in the pictured example, you
can do nothing until the fourth tile is played, whereupon the third
tile, the 6–2, can be discarded because the tiles on either side have a
pattern of 4 in common. The second tile, the 4–1, being now sandwiched between two tiles with patterns of 5, can also be discarded.
A demonstration video of this game, taken from Ronit Bird’s ebook
‘Exploring Numbers Through Dot Patterns’ [Apple Books], is posted
on YouTube: https://www.youtube.com/watch?v=Q9gkAlpxNtc

High Rise Dominoes
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What is this game about?
This game provides practice in adding small numbers, up to 5 + 5, in
order to be able to read quantities up to 10 at a glance. It is also about
mental sequencing of numbers.

Equipment needed
A standard 6–6 set of dominoes, from which these four tiles have been
removed: the 0–0, 0–1, 5–6 and 6–6.

Rules
Turn the 24 dominoes face down and mix them up well. Arrange into a
rectangle of six rows of 4 dominoes.
If you are the first player, take the four domino tiles from the nearest
row and turn them face up, to create the bases of four high-rise stacks.
Use addition (not counting!) to find the total value of each domino. If
two total numbers differ by only 1, you may remove the tile with the
lower value and put it in your winning pile. If two totals are the same,
take either domino to add to your winnings. Continue for as long as
you can.
The next player takes the next four dominoes and, without changing
the order of the tiles, puts them on top of the previous row, or in any
spaces left by tiles that were previously removed. On these subsequent
turns, when a tile is removed because it is the lower of two consecutive
numbers, or because it matches another total, any exposed tile from a
previous row now comes into play.

For example, in the photograph there are two dominoes worth
6. It would be better to remove the 3–3 as this move might
expose a useful tile underneath, i.e. one worth 2, 3, 5, 6, 7, 9 or
10, any of which would produce another win.
Unless playing with very young children, the rule should be
that if a player has to decide which of two tiles to remove, there
should be no peeking underneath first.
The winner is the player who has won most dominoes after all
the tiles have been stacked and played.

This game, together with a demonstration video, is from Ronit Bird’s
ebook ‘Maths Games: Dice & Domino’ [Apple Books].

Domino Pick-Up Addition Race
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What is this game about?
This game is designed to promote familiarity with dot patterns. It
provides practice in reading the total value of a domino, at a glance,
by mentally adding the two smaller components on each tile.

Equipment needed
A set of dominoes from which all the tiles with blanks have been
removed, leaving 21 dominoes.

Rules for Version 1
Turn all the domino tiles face down and mix well. Take turns to pick
up any domino of your choice and keep it in front of you, face up.
Players keep adding a new domino to their collection on every turn.
You are hoping to be the first player to collect dominoes with face
values representing a sequence of 4 consecutive counting numbers
(so, the player who starts the game has an advantage).
Two points go to the winner of each round. Play 5 rounds.
Scoring variation: Win two points for being the first to get 4
numbers in a row, with an extra point if you happen to get 5
numbers in a row (as illustrated), plus an extra point for every
domino in your winning sequence that has a face value of 8 or more.
The winner is the first to win 10 points.

After picking up the 4–2 domino, this player wins the Addition Race with a run of
3, 4, 5, 6 (or 3 – 7 if playing a variation in which a longer run scores more points).

Rules for Version 2
Turn all the domino tiles face down and mix well. Both players
pick up 10 dominoes each and turn them over at the same time.
Arrange your dominoes according to face value and look for the
longest sequence of consecutive numbers. If you have two runs
of the same length, only one can count towards your score.
Score one point for each domino tile in your longest run of
consecutive numbers. Play 5 rounds.
A demonstration video of this game is posted on YouTube:
https://www.youtube.com/watch?v=uEqpQDCp8wA

Domino Pick-Up Subtraction Race
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What is this game about?
This game promotes familiarity with dot patterns, but its focus is not on
pattern recognition. In this subtraction game, players have to find the
difference between the two components that comprise a single domino.

Equipment needed
A set of dominoes from which all the tiles with blanks have been
removed, leaving 21 dominoes.

Rules for Version 1

This winning hand has three dominoes (at the left) that create differences of 1, 2, 3.

Turn all the domino tiles face down and mix well. Take turns to pick
up any domino of your choice and keep it in front of you, face up.
Players keep adding a new domino to their collection on every turn.

Rules for Version 2

Look at the ‘difference’ between the components on each side of the
same domino, i.e. subtract one from the other.
You are hoping to be the first with dominoes on which this difference
creates a sequence of three consecutive counting numbers (so, the player
who starts the game has an advantage).
Note that, even though they are in play, none of the doubles can
contribute to a winning hand. [Zero is not a counting number.]
Score two points for being the first player with dominoes that show a
sequence of three consecutive number differences. Score an extra point
for four consecutive number differences.
The winner is the first player to score a total of 10 points.

Turn all the domino tiles face down and mix well. Both players
pick up 10 tiles each and turn them over at the same time.
Find the difference between the values on either side of the midline of each domino and arrange the tiles according to the size of
these differences.
Identify the longest sequence of consecutive number differences.
If you have two runs of the same length, only one can count
towards your score. The winner of each round is the player
with the longest sequence. In the case of a draw, the player who
has picked up the most (useless) doubles dominoes, wins the
round.
Play 5 rounds.
A demonstration video of this game is posted on YouTube:
https://www.youtube.com/watch?v=uEqpQDCp8wA

A Domino Version of Shut the Box

© Ronit Bird

What is this game about?
This is a domino version of the popular old favourite ‘Shut the Box’.
It is such a useful game that I have previously adapted it to create a
paper & pencil version (called Cover the Number in The Dyscalculia
Toolkit and The Dyscalculia Resource Book). The game provides
practice for 2 or 3 players in building and splitting small numbers.
The benefit of this domino version, over the original game, is that
players have to think harder about the composition of numbers and
engage in more calculation; this is because nine of the ten numbers
in play are not ready-made but need to be created and re-created by
mentally combining components. An additional advantage is that
the domino game can be adapted to target different sets of
component facts, by choosing different dominoes to play with.

Equipment needed
Ten dominoes, one each for the numbers 1 to 10, and two ordinary
1–6 dice. Before you start, decide whether to use only those tiles that
have values built of doubles and near-doubles facts (i.e. 1–0, 1–1,
1–2, 2–2, 2–3, 3–3, 3–4, 4–4, 4–5 and 5–5, as pictured with the
green dominoes, upper photo) so as to practise key facts; or whether
to pick out dominoes showing the same numbers built out of any
other component facts (e.g. pictured with the orange dominoes,
lower photo. In the latter case, choose different domino tiles each
time you play).

Rules
Each player starts afresh with a row of 10 dominoes face up, in order.
On your turn, throw both dice and announce the total. Choose one
or more dominoes with the same value as your total dice throw and
turn it/them face down. E.g. if your dice throw adds up to 6, you
can turn over the single domino worth 6, or two dominoes (for 2 and
4, or 1 and 5) or three dominoes (for 1, 2 and 3). Keep on throwing
the dice and turning over domino tiles to match, until you get stuck.
Record how many tiles remain face up, as your penalty points.
Play now passes to the next player.
The winner has the lowest score after 3 rounds.
Scoring variation: Instead of counting the number of domino tiles
you were unable to use during your turn, add the face value of all
the unused tiles as your penalty points.

Competitive Twelves
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What is this game about?
This game is about adding small quantities as players try to build the
number 12 out of several components.
N.B. To prevent counting in ones, think about 12 being built out of
two 6s, or out of 10 + 2 and imagine dots moving from one number
pattern to another, or combining with each other, to create the
components you need.
E.g. In the case of dominoes 4–3 and 2–3, it takes some effort to calculate
one total as 7 and the other as 5, before adding 7 and 5. It would be
easier to find that the upper two patterns are 4 + 2
= 6 and that the lower patterns show 3 + 3 = 6;
therefore the total must be 12.
Or, notice that 7
(the left domino) plus 3 (3 is one of the patterns on
the other domino) is 10, plus 2 more makes 12.

Equipment needed
A standard 6–6 set of dominoes, from which the two tiles 0–0 and 6–6
have been removed.

Rules
Turn the 26 dominoes over and mix them up. Turn over any six tiles.
There are always six dominoes in play, used by both players in turn.
The player who starts the game should arrange the tiles in either
ascending or descending order of value.

Take turns to play by finding a pair of dominoes with a total
value of 12. If you are successful, move both tiles to your
winning pile. Take two new dominoes to fill the spaces, in
preparation for your opponent’s turn, rearranging the sequence
as necessary.
Players are encouraged to explain aloud exactly how they
reached 12, to show how it can be done without counting in ones.
If you cannot make 12 with two dominoes, use your turn to
replace one of the six tiles in play: if two dominoes have the
same total, you must choose one of these to be replaced; if not,
replace the domino with the lowest value.
The winner is the player who has won most domino tiles. If
there is a draw, the player whose winnings include the fewest
dominoes featuring blanks wins the game.

This game, together with a demonstration video, is from Ronit Bird’s
ebook ‘Maths Games: Dice & Domino’ [Apple Books].

Differences
What is this game about?
This game, for 2 or 3 players, is about pattern recognition, adding
small components to create numbers up to 12, and subtracting
small quantities. The focus is on subtraction as ‘difference’.

Equipment needed
A standard 6–6 set of dominoes, from which the 0–0 has been
removed.

Score by considering firstly the length of the sequence, and
secondly the value of the sequence. A sequence of 4 consecutive
numbers wins over any sequence of 3 consecutive numbers. If two
player have sequences of the same length, the winner is the player
whose numbers are larger. E.g. a sequence of 1–2–3–4 (illustrated
below) would win over any run comprised of only 3 numbers, but
could be beaten by a run of 2–3–4–5. In the event of a draw, the
total of the spots on the unused dominoes count as penalty points.

Variation (played with cards rather than dominoes)
Rules
Turn the 27 dominoes face down and mix them up well. Each
player takes 9 tiles. There are no turns: players turn over their tiles
simultaneously and begin work on their own hand straight away.

An easier version of the game – because it eliminates the need to
add components and targets only the subtraction calculation – can
be played with a set of digit cards (or a pack of ordinary playing
cards from which all the court cards, K, Q and J, have been removed).

Players must try to arrange as many of the dominoes as possible in
pairs, such that the difference between the values of the paired
dominoes contributes to a run of sequential numbers. For example,
the difference between a domino worth 6 and a domino worth 4 is
2, and it is the 2 that can form part of a run such as 1–2–3, or 1–2–3–
4, or 2–3–4, etc.
You may not use two dominoes with the same value to create a
difference of zero: the counting sequence must start at, or above, 1.
Tip: the best way to tackle this challenge is to arrange all your tiles
in order of value, then search for relatively larger differences first
(because a difference of 1, 2 or 3 is usually easier to find).

At the end of the game, this player has created a 4-in-a-row sequence
of differences: 10 – 6 = 4, 9 – 6 = 3, 6 – 4 = 2 and 12 – 11 =1.
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Addition & Subtraction Domino Lotto
What is this game about?

Rules

This is a game for 2 or 3 players about adding and subtracting
small quantities to create target numbers up to 10.

Equipment needed
The 20 dominoes that remain after removing all the tiles
containing blanks and the 6–5 from a standard set of dominoes.
Two different game boards, one for each player, as shown below.
Addition & Subtraction Lotto

1

Player 1

3
4

8

9
© Ronit Bird

Addition & Subtraction Lotto

2

Put each domino you claim on top of the appropriate number on your
board. Once placed, a domino may not be moved (unless you are playing
the Variation, below). Any domino that is not claimed by either player is
discarded. The winner is the first to cover their board with five dominoes.

Player 2

5
6

7

Mix up the 20 dominoes
and arrange them face
down in a row. Tiles are
taken from this row, one at
a time, and turned face up.
Either player can claim the
domino, if they can create a
number on their board by: either adding the two components on the tile,
or finding the difference between them (i.e. subtracting one component
from the other). If both players want to claim the same domino, the person
who is planning to use it for subtraction gets precedence over the person
who is planning an addition. E.g. if Player 1 wants the 2–5 domino to
make 3 while Player 2 wants it to make 7, Player 1 gets it.

10

Variation
If a domino is not claimed to cover an unfilled space on a player’s board,
either player can take it to substitute for a tile they placed previously,
provided that (a) the new domino can create the same total or difference
(the latter taking priority over the former), and (b) the tile being replaced
can be used immediately to fill an existing space on the board.
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This game is adapted for dominoes from a similar game
previously devised by and published by Ronit Bird.

Crossing the Decade Boundary

© Ronit Bird

What is this game about?
This is a challenging game requiring good mental addition strategies,
and provides practice in keeping a running total up to 100 (or up to 50
for an easier game). I recommend using it to rehearse the bridging
strategy performed on a visualised number line. If players lose track of
the count, encourage them to double the numbers where two tiles meet,
to simplify the addition.

Equipment needed
A set of dominoes. Tokens (or tally marks on paper) for scoring.

Rules
Shuffle the domino tiles, face down. Each of the 2 or 3 players takes 7
domino tiles, keeping the faces hidden from their opponent(s). The
remaining tiles are stored in a boneyard. One domino is picked at
random from the boneyard and turned over to start the game.
The first player lays down a tile, matching the patterns that touch as in
any domino game, and announces the total number of spots on the table
(i.e. on both the dominoes that are face up). If that total is correct, and if
it takes the count to beyond the next decade boundary, the player wins a
token. Subsequent players do the same, playing a tile at either end of the
layout, announcing the total so far (i.e. for all the dominoes that are face
up) and winning a token if the total crosses a new decade boundary. A
player who brings the total to an exact multiple of 10 wins two tokens.
Any player who cannot play must take a new tile from the boneyard,
using it immediately if possible or, if not, adding it to his hand, before
going on to do the same with a second tile taken from the boneyard.

Stop when the running total reaches or passes 100 (or 50 for an
easier game). If it’s a draw, continue until one more token is won.
In the example game pictured above, the random starting tile was the 6–3.
Player 1 plays his 3–4, bringing the total to 16 and wins a token (because
the total goes from 9 to 16, thereby crossing from the single-digit numbers
to the teens). Player 2 plays her 6–2, announces the total as 24 and wins a
token (because the total goes from the teens into the 20s). Player 1 plays
4–0, announces 28 and wins nothing. Player 2 plays 2–5, announces the
total as 35 and wins a token. Player 1 plays 0–1, announces 36 and wins
nothing. Player 2 will choose to play her 1–6 domino next, in preference
to the 1–2 domino that is also in her hand.
A demonstration video of this game is on YouTube:
https://www.youtube.com/watch?v=tjZIZTf4NDw

