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THE DYSCALCULIA RESOURCE BOOK

1 Components & Key Components
[1-10] - a game for 2 players

Teaching points

The key components of all the numbers up to 10. The words ‘key components’ here refer to
the doubles and near-doubles facts, e.g. 5 and 4 are the key components of 9.

Practice in recognising the dice patterns.
Only the numbers 1 to 5 (but not 6) are key components of the numbers up to 10.

The same small number can be one of the key components of up to three larger numbers.
For example, the number 4 is one of the key components of 7 and of 8 and of 9.

Any number can be built by combining two smaller quantities (the basis of addition).

Any number can be partitioned into two smaller components (the basis of subtraction).

Note to member of staff or parent

Make sure the child is learning to recognise the dice patterns, not counting the dice spots.

The child is not allowed to add by counting in ones, on fingers or otherwise. Anyone who is
not yet at this stage should spend more time learning through concrete materials.

Explain to the child that ‘key facts’ are so called because they are important facts that unlock a
logical route to other, related facts. A focus on key facts, e.g. learning a single fact for each num-
ber up to 10, means minimising the number of facts that have to be committed to memory.

Make sure the child understands what is meant by ‘key components’. For example, 5 and 4
are the key components of 9 because 5 + 4 is a near-doubles fact. Other components of 9
are 3 and 6, or 2 and 7, or 8 and 1, but these facts are not key facts.

Point out to the child that the colouring task is a way of highlighting the most important
combinations, i.e. the key component facts, not simply a way of scoring this game.

Once both players have had nine turns each to throw the dice and draw the dominoes, it is
the child who should undertake the scoring by finding, colouring and reading aloud the key
facts on both players’ boards.

The game should be played more than once and on more than one occasion.

Equipment needed

Two ordinary 6-sided spot dice. A second game board for an opponent. A pencil each and two
coloured pencils in two different colours.
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ADDITION AND SUBTRACTION GAMES AND PUZZLES

1. Components 8 Key Components [1-10] MName:
Date:
When t= hand it n:

Instructions

lake urns Lo throw Lwo dice ond throw oquin i| you gel o &. Copy the Lwe dol pollems Jrom
the dice anzo cny dom'no shape on your haa-d, drowing eack dice pottern seporataly on
either side of the sa~e domino. Announce (but 6o not record in digitst each wwmber as yeu
cooy it as well os the totol volue of the demine tnat is creoted, i.e. the sum of the twe dice.

Whnen zaca player's gawe soard is full, usz a coloured pencil to shads in all the dom nges

wita a deubles patters, for irstance an & that is buit of two 4s. = P

Tris is a k= ct which tb d aloud: *Tne ke ct | I
ISI1Sa gfﬂ wnicn mus e reac alou SQIJ na 9‘0 . . . .

ahouz & is dauble &° or 4 and 4 are the <ey companents af 8"

Use a cifferent colour to shade in any dominces with near-douoles facts, such as 4 ond 3, 4
and &, etr Sau these key facts nloud, ton, like this; “The key companents of 7 are 3 and 4%,

IFe winner is the ployer with the most dominoes shouw ng key component fects.

Components & Key Components [1-10] Player T

We 8

_/
N N
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THE DYSCALCULIA RESOURCE BOOK

2 Collect 5s - a game for 2 players

Teaching points

There are only two ways of building the number 5 from two components.

Inside the pattern of 5 one can see the pattern of 3 superimposed onto the pattern of 2.
Inside the pattern of 5 one can see the pattern of 1 superimposed onto the pattern of 4.
The commutativity of addition, i.e. 4 + 1 isthe same as 1 + 4, and 2 +3 =3 + 2.
Mental addition of two numbers below 5 to create a total of between 2 and 8.

Moving away from using concrete materials in order to combine these small quantities and
towards the stage of using visualisation techniques to find the answers mentally.

Note to member of staff or parent

Make sure the child is recognising the dice patterns, not counting the dice spots.
Make sure the child is not adding by counting in ones, on fingers or otherwise.

Be sure to talk about what is going on at each step, especially when either player puts two
components together to make 5.

At first, prepare two game boards to suit the size of your counters.

After playing a few times, preferably on different occasions, try the more abstract version of
the game using the two boards on the next page.

Equipment needed

Two 6-sided spot dice, altered as follows: cover the patterns of 5 and 6 with a sticker and cover
the stickers on one die with one pattern of 2 and one pattern of 3, and on the other die with
one pattern of 4 and one pattern of 1. Counters in two colours (later, coloured pencils in two
colours). Two paper game boards on which are drawn five patterns of 5, making sure the drawn
circles roughly match the size of your counters.
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ADDITION AND SUBTRACTION GAMES AND PUZZLES

2. Collect 5s hame:
Cate.

‘Wren tc hord iz in:
Instructions
Preparation: Artach stirkers tn sach nf twn é-sided spor dice, sa that the numbers 5 and &
ure covered und repluced by Lhe nuinbers 2 und 3 on cne cie, und by 4 end 7 on Lbe olher.

Rules: Tcke turns to throw hath dice togerher and annaunce the tatal. If the oral is ary
nuniber o her Lthun 5, tnatis Lhe end of your Lure. If the Lotal is 5, Luge counless of vne colour
ta mcten one die throw and caunters of the other zolour to match the ather die. Use the
counters Lo cover cne complete pattern of 5 on your board as follows: for components 4 + 1
it is the central spo: that must be in o different colour to those forming the outer square; for
components 2 + 3, the taree counters of the same colour should be arrarged along one of the
diagonals in the pattern of 5. The winner is the ficst ployer to cover all 5 of the potterns of 5.

Callect 5s Flayer 1

©..C) BN ®.
OOO OOO

O.0
O 0O

O O O O
O O O O Collect 5s Player 2

OO SR,
OOO OOO

.0
OO0

OO OO
OO OO

Play again without counters: A’ter playing the ga™e o few times with ccuntess on larger
boords, ploy iz with two colours of pencils instead on the boards obove. Use the some dize os
befove, Shade in the potterns of & every time your dice add up to 5, using differert co ours to
represant each cie tnrow just os you did when ploying wizh the counters.

The Dyscalculia Resource Book © Ronit Bird, 2017 (SAGE)
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THE DYSCALCULIA RESOURCE BOOK

3 Clear the Deck of 6s — a game
for 1 player

Teaching points

b Components of 6. There are only three ways of building the number 6 from two components.
b The connection between addition, subtraction and missing addend problems.

b Mental addition of two numbers up to a total of 10.

Note to member of staff or parent

b Make sure the child knows that adding in ones, on fingers or otherwise, is not allowed.
b As the child picks up pairs of cards during play, both numbers should be spoken aloud.

b Make sure the target number is spelled out clearly. Although the layout of the cards makes
no difference to the game, an arrangement of two rows of three may act as a reminder of
this game’s target number, which is 6.

b The game should be played more than once and on more than one occasion. Encourage the
child to keep playing until the components of 6 are easily recognised, rather than calculated.

Equipment needed

A pack of cards made up of four each of the numbers 1 to 5 inclusive. If you have no digit cards,
remove the appropriate cards from a standard pack of playing cards and treat the Aces as 1s.
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ADDITION AND SUBTRACTION GAMES AND PUZZLES

3. Clear the Deck of &s MName:
Date:

¥ithen o hand it in:
Instructions
Use a pack of cards made up of four each cf the numbers 1 to 5 inclusive. Shuffle the cords
ond lay out five of them face up. arranged as showin below. Put the remaining cards
Logelner in o pack fute down ol Lhe bollom right-hand corner of Lhe arroy.

Clear nwcy any twr rards taat add up to the target numher of 6. As ynu pick up the carcs,
norng bulh Ine numbers uloud. Fill the o emply spoces wilth new wurds [rom Lhe Lup of
the pack and continue in the same way. searcairg for pairs of campanen:s of 6.

Ihe garne is won i you monoge Lo deor all the cords in the pack.

Clear the Deck of 6s A Solitaire Game

The Dyscalculia Resource Book © Ronit Bird, 2017 (SAGE)
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THE DYSCALCULIA RESOURCE BOOK

4 3-in-a-Line Dominoes - a game
for 2 players

Teaching points

The key components of all the numbers up to 10. The words ‘key components’ refer to the
doubles and near-doubles facts, e.g. 4 and 4 are the key components of 8.

The numbers 1 to 5 (but not 6) are key components of the numbers up to 10.

The same small number can be one of the key components of up to three larger numbers,
e.g. the number 4 is one of the key components of 7 and of 8 and of 9.

The commutativity of addition, i.e. when combining two numbers it does not matter which
is taken first.

Note to member of staff or parent

Make sure the child is recognising the dice patterns, not counting the dice spots.

The child should be able to identify the total value of each domino without having to count
or add in ones. Encourage a lot of talk about component values and total values.

Be sure to explain the rule that, whatever the throw of the dice, that pattern must be taken
as a whole, e.g. a throw of 4 cannot be split into smaller components: a throw of 4 can only
result in the player shading in one of the components of the number 7 or of the number 8
or of the number 9, and if all four of the 4s on the board are already shaded the player
misses the turn.

Make sure the number patterns created during the preparation stage are drawn as small
circles, not dots, so that they can be coloured in during play. After preparing the game board,
each column should look like a vertical arrangement of this:

g8

As there is not much space inside the domino shapes on the next page, you may prefer to
create larger game boards on paper. Simply sketch ten blank dominoes arranged in either a
vertical or a horizontal line for each player.

o
o

Equipment needed

An ordinary 6-sided spot die. Paper and pencil.
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ADDITION AND SUBTRACTION GAMES AND PUZZLES

Instructions

4. 3-In-g-Line Deminces

Marme:

Date:

When to hand it in:

Preparation: Draw small empty circles into the blank domina shapes below, to create the
heg comoonent dot pazterns for thz numbers 1 to 10, in order {ascending or descending).

Rules: Tace turas to throw o die ard tarow again if you qet a 6, Match the throw nf the die
by shuding in the emply arcles of Lhe sume pollern in cny one ploce Lnat Lhe pollern appears
on ane nalf of a dominc. The winner is the first to shade in three whole consecutive
dominoes, i.e. Lo complele all the components conlrisuling Lo Lhiee censeculive numbers

2-in-a-Line

Dominoes

Ploger 1

e el Ve W e W e WA AR

SR 0, T & VTP A T T & TN, GOV s D » Gy W

3-in-a-Line

Dominoes

FPluyer 2

g
(
(
(.
(
(
(
(
g
(

T o, R L TR W LI L W SO
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THE DYSCALCULIA RESOURCE BOOK

5 Dot Pattern Stickers Race — a game
for 2 or 3 players

Teaching points

b Dot patterns for numbers up to 10 that are based on doubles and near-doubles facts, i.e. the
key component facts.

b Matching digits to dot patterns.
b A stage in the transition from concrete materials to more abstract representations by using

stickers rather than counters and digits rather than spot dice.

Please note that before playing this game, children should already be familiar with dot patterns for
all the numbers up to 10, and should have had plenty of experience of using concrete materials to
create and explore the patterns.

Note to member of staff or parent

b Make sure the child uses only the dot patterns that are shown here. It does not matter
if the patterns are made horizontally or vertically or upside-down, nor if the three dots
from the pattern of 7 are arranged in a straight line or as a diagonal.

32X I3 e 33 2

b Ask the child to teach you the necessary dot patterns before the game starts (even if you
already know them).

b When taking stickers from the sheet, the child should engage in the minimum amount of
counting, e.g. if the die shows 8, the child can take all but two of the stickers in one row.

b When creating the dot patterns on the next page, remind the child to put the stickers close
together within each pattern so as to leave room for all the numbers from one game.

b Players each need a separate piece of paper on which to stick their number patterns.

b Encourage lots of talk about how the numbers are built out of their two key components.

Equipment needed

100 or 150 (depending on the number of players) small round self-adhesive stickers, all in the
same colour. A piece of paper for each opponent. A 6-sided die on which the digits — note digits,
not dots - for the numbers 4 to 9 appear once each (use a blank die or an ordinary die covered
with stickers on which to write the numbers).

10
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ADDITION AND SUBTRACTION GAMES AND PUZZLES

5. Dot Pattern Stickers Race Name:

Data.

When to hand it in:

Instructions

Preparation: Take self-adneslve small reund stickers and allecate 5 lines of 10 dots to eack
plauer, using scissors tc cut the nacking sheet if necessaru. Alrer o die te show all the numbers
from 4 to ? inclusive, as digits (not dot patternsl.

Rules: Players toke turns to throw the die ond taks the numoer of stickzrs to motch the
throw. Arrange the st ckers to creote tae doubles or neor-dcubles dot pattern for the number,
Pul the st ckers cluse tugetnes wthin each pu.tern so thut severol numbers con fit on Lthe puge.
At the end of the gome iz is nat necessary to wait for an exact throw of tae die.

The winner is the first ploger te use up, or run out of, all 50 dot stickers.

Dot Pattern Stickers Race Piayer 1

The Dyscalculia Resource Book © Ronit Bird, 2017 (SAGE)
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THE DYSCALCULIA RESOURCE BOOK

6 Components & Key Components
[5-10] - a game for 2 or 3 players

Teaching points

The components and the key components of the numbers 5 to 10.
The commutativity of addition, i.e. 2 + 3 is equal in value to 3 + 2.

Mental addition of two small numbers to create a total of 10 or less.

Note to member of staff or parent

Make sure the child is recognising the dice patterns, not counting the dice spots.

Make sure the child understands the term ‘key components’ to refer to number bonds that are
also doubles and near-doubles facts, i.e. the key component facts of the numbers 5 to 10 are:
2+3,3+3,3+4,4+4,4+5and 5+ 5.

Ask the child to teach you the key components (even if you already know them).

In preparation for the game, players choose 6 digits, choosing between the numbers 5 to 10
inclusive, to create their own game board. The choice of digits is a free choice. So, a player
might wish to write the same number in each box, or write a different number in each box,
or write some repeated numbers and omit other numbers altogether. The numbers may be
written in ascending order, descending order, or no order at all.

During the game, discuss the fact that if either dice shows a 6 it must be thrown again
because 6 is not a key component of any of the numbers up to 10.

Encourage plenty of talk about how to combine the dice totals without counting. For example,
if the dice show 2 and 4, the child can reason that the answer must be 6 from their knowledge
of the key facts of 5 (i.e. 2 + 3) or of 7 (i.e. 3 + 4), or by visualising the dice pattern of 6 and
seeing within it a pattern of 4 and a pattern of 2, or by knowing that adding 2 to any number
will be not the next number in the counting sequence but the one after that.

The game is suitable for more than 2 players.

The game should be played more than once and on more than one occasion.

Equipment needed

Two ordinary 6-sided spot dice. Two coloured pencils in two different colours.

12
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ADDITION AND SUBTRACTION GAMES AND PUZZLES

6. Compenents & Key Components [5-10] Nama.
Date:
'When to nand it in:

Instructions

Preparation: Players write a numaer inside eack of the six boxes on their own game beard
below, chaasing freely between the numbers 5 to 10 inclusive Cecide which of the twe
colours of penals will be used [or Lhe key co~penent [acls and use il .o colour in Lhe lelle's
of the words 4L e, wars@ict: here (to help remember wnich celour is wh ch}.

Rules: Players take turns to throw both dice. If you get a 6, throw the diz again. Adc tne
two dice numozrs mentally and announce the totol. If the total motches a cigit in one cf your
boxes, shade that box us ng the relevant colowred pendil, depend ng on whether you had ta
add key compgonents to vaach the total, or not. If you have no matching box, 07 one that is
alreceyy shaded, yon ran da nothing on this turn

The winner is the first pluger with any three boxes shoded in the coluur for key cumponent
facts, or the first with five out of the six boxes shaded in any colour, whicnever happens first

Components & Key Components [5-10] Ployer 1
Components & Key Components [5-10] Player 2

OO

The Dyscalculia Resource Book © Ronit Bird, 2017 (SAGE)
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THE DYSCALCULIA RESOURCE BOOK

7 Regroup - a game for 2 players

Teaching points

Exploring the possible component pairs, or number bonds, of any number up to 10.
The connection between addition, subtraction and missing addend problems.

Practice in visualisation of small amounts.

Using logic to derive a new fact that is one reasoning step away from a known fact, e.g.
reasoning that 3 + 5 must be equal to the same total as 4 + 4.

Please note that children should have had previous concrete experience of creating numbers out
of two groups of counters or nuggets in order to explore what happens when one unit is moved
from one group to the other.

Note to member of staff or parent

b Make sure the child is recognising the dice patterns, not counting the dice spots.

b When adding amounts, the child is not allowed to count in ones, on fingers or otherwise.
The whole point of this game is to develop logical reasoning in order to derive new addition
or subtraction facts from known facts.

b Make sure the child understands the term ‘triad’ to refer to three numbers arranged so that
the number at the top is equal in value to the sum of the two numbers below.

b Explain to the child that this is a guessing game and that incorrect guesses are simply bad luck.

b Provide a screen, such as a large book or box file, behind which both players can hide their
dice throws and scrap paper during play.

b The game board provides space to record five turns each but, if both players’ score is the
same after five turns, play on until one player emerges as a clear winner.

b The game should be played more than once and on more than one occasion.

Equipment needed
Scrap paper and pencil. Tokens for scoring. Three 6-sided spot dice altered so that the single spot,

i.e. the number 1, is covered by the dot pattern for 7 on one die, the pattern for 8 on another die
and the pattern for 9 on the third die. The three substituted dot patterns should look like these:

¥ You can find a short demonstration video of this game on the CW.

14
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ADDITION AND SUBTRACTION GAMES AND PUZZLES

7. Regroup

Instructions
Preparatlon: Alter the 15 con three H-sided spot dicetoa 7, on 8 and a ?

Mame:

Date.

Wren tc hand it in:

Rules: Twu pluyers take urns tu throw ol three dice, hiding them from the other ployer.
Disra+d tae die showing the smallest amount and make o hidden nate an scrop papar of rhe
ctner two numbers. Mentally add the rumbars on the wo dice, and write the total at the top
cf one of the riod shapes on your game board. Next, visual'se one spot moving from one die
face te the ather, anc write the two newly visualised components at the bettom cf the triad.
E.q. if you throw twe 4s (hoving discorded the th rd die), write 8 at the top

and 3 + 5 {or 5 + 3) at the hotzom, as shown here, The secand player uses 8

this written clue to quess the two original companents. A correct guess (4 + 4 /\

in this example} wins a token for the second player; an incorrect guess (& + 2

in this example) wins a token for the first player. The winner hos most tokens, 9#:3
Regroup Flayer 1 Regroup Player 2

A

The Dyscalculia Resource Book © Ronit Bird, 2017 (SAGE)
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THE DYSCALCULIA RESOURCE BOOK

8 Twos & Threes — a game
for 2 players

Teaching points

Adding 2 and 3 to other small numbers.
The commutativity of addition, i.e. 2 + 3 is equal in value to 3 + 2.

The ‘difference’ between numbers can be expressed as addition as well as subtraction.

The connection between subtraction and missing addend problemes.

Note to member of staff or parent

b Make sure the child is using knowledge of components, or number bonds, and is not counting
in ones.

b Allow the child to discover for him/herself that only a difference of 2 or 3 will translate into
a sum of the type needed for this game.

b Encourage the child to read aloud each recorded number sentence, leaving it up to the child
to judge whether the sum makes sense, i.e. it is the child’s job (rather than yours) to check
whether the right numbers have been copied into the right boxes.

b The game should be played more than once and on more than one occasion.

Equipment needed

A pack of cards made up of four each of the numbers 4 to 10 inclusive. If you have no digit cards,
remove the appropriate cards from a standard pack of playing cards.

16
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ADDITION AND SUBTRACTION GAMES AND PUZZLES

8. Twos & Threes Nurri;
Dare-

Mhen ta hand it in:

Instructions

Shuffle a pack of cords mode up of “our each of the numbers 4 to 10 inclusive. Ployars take
turns ta pick up twe cards at o tive frem the pack and anrcunce tae differznce betwzen ths
numbers. Have another Lurn if the two cards you pick up ore Lhe same. 1] il s possible,
carnplete cne of the number sentenzes cn your soard by ccpying the tvic numbers from the
cards into the empty boxes of cne sum. Replace the cards in @ new pile. “he winner is the
firsz ployer to compleze all six sums un their board. Alternotively, once the puck has been
qnne thraugh twice {snuffle the cards ngain hefore reusingl, the winnev is tna player with the
mosk number senlences compleled.

Twos & Threes FPiaiger 1

B G

’ N 7T )
U:l+=|j) \&2-00-00 ) | D=0l

N

( N ([ ( )
(0.30) (z-00) (0-3:0)

Twos & Threes FPlayer 2

(0-z0) (m-00) (0-z.0)

(0-30) (m-00) (0-20)

The Dyscalculia Resource Book © Ronit Bird, 2017 (SAGE)
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THE DYSCALCULIA RESOURCE BOOK

9 Component Su Doku Puzzle

Teaching points

Combining small components to create numbers up to 9.
Splitting numbers into chunks, i.e. into components, or number bonds.
The connection between addition, subtraction and missing addend problems.

Logical reasoning.

Note to member of staff or parent

The child should begin by answering the questions in the Tips section. Make sure the child
thinks about each question and is not simply copying the answers from a previous puzzle.

The Tips section must be folded back so that the answers are hidden before the child starts
to solve the puzzle.

There must be no adding or subtracting by counting in ones, on fingers or otherwise.

The child may choose any way of distinguishing between possible answers and final
answers, but may like to know that a commonly used method is to write the possibilities
very lightly and very small and to rub out these digits once a conclusion has been reached
about any square.

The child should use only logic. The puzzles in this book have been carefully designed so
that the solver need never resort to guesswork or trial and error.

Equipment needed

A pencil and rubber.

[¥ You can find a demonstration video of how to solve Component Su Doku puzzles on the CW.

18
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