EYFS: Addition

Strategy Concrete Pictorial Abstract
Number Use physical apparatus/objects such as Use pictures to add two numbers together as a Number sentence to 5:
bonds to 5. | counters (five frame) or multi-link to make/ | group of.
combine two parts together to make a 3 + 2 — 5
whole. It is important to use this language. 5 -
2+3=5 O|0|0|O]O] 4+1=5
1 4 Equal symbol should be presented at
the beginning and end of the number
Use part, part whole models/bar model to show | Sentence to reinforce understanding of
number bonds to 5. equals meaning same as/balance.
1+4=5 4+1=5
BIO
Counting Use practical apparatus to make the Use a number line, starting with the largest Number sentence:
on (starting | largest number and then add on the number and counting on.
with the remaining amount through counting on. —
largeSt L | | | | | | | | | | 7 + 4 = 11
number). 3...+,_’ 0 1 2 3 & 5 6 7 8 9 10
This can also be done using fingers/putting largest | Reorder the number sentence:
PP number in head and counting on.
= & 3 +15 =
From using a part, whole model, demonstrate i54+3 = 18
et 2 - 74 that numbers can be added in any order
WP\—‘ (commutative) however it is more efficient to
. L begin with the largest number.

/ ]




EYFS: Subtraction

Strategy

Concrete

Pictorial

Abstract

Subtracting
ones.

Use physical objects to show subtraction
of ones.
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Draw total amount of objects.
Cross out number being subtracted

10 - 1

Number sentence:

Equal symbol should be presented at the
beginning and end of the number
sentence to reinforce understanding of
equals meaning same as/balance.

Number bonds
to 5.

Use physical objects/apparatus such as
counters (five frame) or multi-link to make
a whole (5) and take away a part. It is
important to use this language.

Use pictures, part, whole model and bar
model to take away from a group of 5.
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Number sentences:




Counting
backwards.

Use practical apparatus to subtract by
making the largest number in the number
sentence and counting backwards.

Bead String: Move the beads along the
string, counting backwards in ones.

s
7-2=5

Counters/Cubes/Objects: Move the
objects away, counting backwards in
ones.

Use a number line or number track to count
backwards, starting with the largest number
and counting backwards in jumps of ones.

[7-3=4

This can also be done using fingers/putting
largest number in head and counting
backwards.

Number sentence:

[ 7-3=4 |

Mental Calculation:

9-4=5

Put 9 in your head and count back 4.
What number have you landed on?




EYFS: Multiplication

Strategy

Concrete

Pictorial

Abstract

Doubling.

Use physical apparatus/objects such as counters or multi-

link to make one group/lot.

Double the amount to make two groups/lots and count

how many there are in total.

+

Draw the amount (one group/lot).

Draw two lots of the amount and count
the total.

Number Sentence:

4+4=8

Counting
in
multiples.

Use practical apparatus/objects to count on in 2's. N.B.
Counting backwards and forwards in 1's must be secure.

Count on using a number line or number
track.

/\/\/—\/—\/\/—\/—\/\/—\/—\
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Number Sequence:

2,4,6,8,10




EYFS: Division

Strategy Concrete Pictorial Abstract
Sharing Use physical apparatus/objects such as counters or multi- | Represent sharing into equal groups Number Sentence:

into equal | link share an amount into equal groups. pictorially through drawing sharing an

groups. : IR amount into equal groups. 6 = 3 - 2

4+2=2
Half of 10 = 5
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Year 1: Addition

Strategy Concrete Pictorial Abstract
Number Use counters . o | ~+~ | Use pictures to add two numbers together as a Number sentence to 5/10:
bonds to 5 | (ten frame), tij group of 5 or 10.
and 10. numicon or S — as 3 + 2 — 5
multi-link to T WT! —r— -
make 10= 1+9 2+8 3+7 4+6 —
combi/ne two /0 1 2 3 4 5 &6 7 8 9 10 5 - 4 + 1
parts together 0 e e
to make a 4 TN
whole. Tt is ) D A L 10=8+2
important to
use this language. Use part, part whole models/bar model to show 7 + 3 — 10
number bonds to 5/10.
b B e [ O 10 0 Equal symbol should be presented at
e e e e e T— @ the beginning and end of the number
6 + L4 =10 S——— 2 9 sentence to reinforce understanding of
T T equals meaning same as/balance.
Counting Use practical apparatus to make the Use a number line, starting with the largest Number sentence:
on (starting | largest number and then add on the number and counting on.
with the remaining amount through counting on. —
largeSt L | | | | | | | | | | 7 + 4 11
number). 3 ’.. +4] 0o 1 2 3 &4 5 6 7 8 9 10
This can also be done using fingers/putting largest | Reorder the number sentence:
number in head and counting on.
=] % 3+15=

5+2:7

,.‘//

COUNT|
STRIN

From using a part, whole model, demonstrate
that numbers can be added in any order
(commutative) however it is more efficient to
begin with the largest number.

15+3 =18




Regrouping | Use counters and Draw number Number sentence:
to make a ten frame to sentence starting
groups of show number with the largest -
10. sentence starting s E number: 8 + 5 =, 8+5=12
with the largest sle s
number. e s Group 10 through If I am at 8, how many more do I need
a + 6 ’- identifying number | to make 10?
Identify number bond to 10: 842=10. | I need 2 more (to make a group of 10).
bond to 10 in o] e D ’/ How many more do I add on now?
order to regroup. e - Add on remainder: | Iadd 3 more on (because 2 + 3 =5).
e + 10+3=13
Use part, whole model to demonstrate
regrouping.
{
Adding 3 Use ldentify the number bond through drawing, part, | Number Sentence:
single digits | practical whole model or bar model. Combine the —
through apparatus numbers that form the number bond and then 4+ 7 +6 )= h O+
identifying | to make add on the remainder:
number the 3 10
bonds. numbers in = 1 i
the number —
sentence.
Identify and —_—
combine o ‘
the two ? q + 1 + Z -
numbers s . . >_< —
that form , | .
the number \
N,

bond (a ten frame can be used to support
children in identifying the number bond to
10). Add on the remainder.




Year 1: Subtraction

Strategy

Concrete

Pictorial

Abstract

Subtracting
ones.

Use physical objects to show subtraction
of ones.

" PLAY DOUGH SMASHI \

[8-2]-(B)

Draw total amount of objects.
Cross out number being subtracted

10 - 1

Number sentence:

Equal symbol should be presented at the
beginning and end of the number
sentence to reinforce understanding of
equals meaning same as/balance.

Number bonds
to5and 10.

Use counters, numicon or multi-link to
make a whole (5 or 10) and take away a
part. It is important to use this language.

10-5=5

Use pictures, part, whole model and bar
model to take away from a group of 5/10.

10 10-2=8

3 (100 10-3=7

Number sentences:

10-4=6
5=10-5




Counting Use practical apparatus to subtract by Use a number line or number track to count Number sentence:
backwards. making the largest number in the number | backwards, starting with the largest number
sentence and counting backwards. and counting backwards in jumps of ones. [ 7-3=4 ]
Bead String: Move the beads along the [ 7-3=4
string, counting backwards in ones. Mental Calculation:
| | | | | | | | | | | 13 - 4 - 9
: 0o 1 2 3 4 5 6 7 8 9 10
g ' p- Put 13 in your head and count back 4.
" ! . What number have you landed on?
i 3 y This can also be done using fingers/putting y
N 9 largest number in head and counting
7 2 — 5 backwards.
Counters/Cubes/Objects: Move the
objects away, counting backwards in
ones.
Finding the Use practical apparatus to show the Introduce bar models through drawing Number Sentence:
difference. difference between two numbers. objects using a grid.

Equipment such as multilink, which is
equal in size and can be lined up exactly,
demonstrates this concept.

S Pencils

- AU 4 4

3 Erasers

Use bar models to show finding the difference
between two numbers.

11-4=7

Number Stories:
Hannah has 8 sweets. Jack has 3 sweets.

Find the difference between the number
of sweets.

8-3=5




Year 1: Multiplication

Strategy

Concrete

Pictorial

Abstract

Doubling.

Use physical apparatus/objects such as counters
or multi-link to make one group/lot.

Double the amount to make two groups/lots and
count how many there are in total.

+

One Digit
Draw the amount (one group/lot) and then draw
two lots and count the total.

Two Digit

Use part whole
model to partition
the number and
double each
part. Recombine
to find the total.

20 + 4

Number Sentence:

4+4=8

4x2=8
2x4=8




Counting Use practical apparatus/objects to count on in Count on using a number line or number track. Number Sequence:
in 2’'s. N TN Y Y Y N N
mu|t|p|es_ ? Ji. ? ? ? ? (I, ‘Il ? ? 1]0 1‘1 1‘2 113 1{. 115 1(6 1!7 1’8
& 6 O O O O 6 6 O
€ € €& €& €& ¢ €& €
6 € € € €& € € 2I 4! 6! 8! 10
G 6 6 6 6 6
G O O 37 €
U LU
% 6 ? ?
¥/
Repeated Use practical apparatus/objects to make groups | Repeated addition a number line: Number Sentence:
Addition. for repeated addition.

e
AR
A
L 'y

5+5+5=

Numbers or pictorial representations can be used
beneath the number line to show intervals.

5+5+5+5+5+5=

+5 +5 +5 +5 +5 +5

4+4+4=12

12
12

4x3=
3x4




Use of
arrays to
show
commutati
-vity.

Create arrays using counters/cubes to show
multiplication.

Draw arrays to show multiplication.

3x4=12

4x3=12

Arrays should be created in different rotations to
demonstrate the commutative law.

Number Sentence:

4x3=

3x4

12
12




Year

1: Division

Strategy

Concrete

Pictorial

Abstract

Sharing

Use physical apparatus/objects such as counters

Represent sharing into equal groups

Number Sentence:

(into equal | or multi-link share an amount into equal groups. pictorially through drawing an amount being
groups) shared equally. Bar models can be used in 6 s 3 — 2

@ 03 this stage. ' =

p © "%  share the 9 cakes : 6 _ 2 - 3

L\ ) W__ equally between the 3 OO Half Of 10=5
©8 s ee e
) % -
Introduce halving as sharing into 2 equal groups.
? ?
Half of 10 \ J

Grouping Use physical apparatus/objects such as counters Represent grouping pictorially through Number Sentence:

or multi-link to put a given amount into equal
groups.

drawing equal groups.

Put the socks into groups of 2.

%

LN

%

LN W N

%

6+-3=2




Repeated
subtraction
(using a
number
line).

Use unifix cubes/bead strings to physically
demonstrate how many times a smaller number
goes into a larger number. Number lines can be
used alongside bead strings/ unifix cubes.

8+2=

[

EEeE EEEEENEE

0 1 2 3 4 5 6 7 8

15+3 =
-9 99999900000

Use repeated subtraction to demonstrate
how many times a smaller number goes into
a larger number.

15+3=

-3 23 <3 <3 -3

T N

| |
[ [
) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Number Sentence:
The number of times you can take 3 from 15 is 5.
15-3-3-3-3-3=0
15+3=5




Year 2: Addition

Strategy Concrete Pictorial Abstract
Number Use counters (ten frame), numicon or Use pictures to add two numbers together as a | Number Sentence:
bonds to 20. multi-link to make/ combine two parts group of 20.

together to make a whole. It is important
to use this language.

HHH

17+ 3 =20

<] (.7:/;\'
1| 3=<
1O

2+18=20

L 2 RERSRERSRERv SR
& £ 3 8¢ 8 8§

Use part, part whole models/bar model to show
number bonds to 20.

20 |

20
10

10

8+12=20
20=14+6

Equal symbol should be presented at
the beginning and end of the number
sentence to reinforce understanding of
equals meaning same as/balance.

Regrouping to | Use counters and a ten ] B
make groups frame to show number s B
of 10. sentence starting with the a9 + 6
largest number. oo
HOC =
. e BH
Identify number bond to 10 0 + 5

in order to regroup.

Draw number sentence
* starting with the largest

’ number.
»

Group 10 through
identifying number bond
to 10.

Add on remainder.
Use part, whole model

to demonstrate \/9\: = 1O+5

regrouping. \

Number sentence:

8+5=12

If I am at 8, how many more do I need
to make 10?
I need 2 more (to make a group of 10).
How many more do I add on now?
I add 3 more on (because 2 + 3 = 5).




Adding 3 Use practical apparatus to make the 3 ldentify the number bond through drawing, Number Sentence:
digits through | numbers in the number sentence. part, whole model or bar model. Combine the .
identifying Identify and combine the two numbers numbers that form the number bond and then 4+ 7 +6 )= h O+|7
number bonds | that form the number bond (a ten frame add on the remainder:
to 10 and 20. can be used to support children in 10 ’
identifying the number bond to 10). Add =17
on the remainder. -
Q+1+2 =
, f . N
,’/ \.
20
4 7 16
Column Use the dienes apparatus to physically ]
addition makethe numbers, starting with the largest |Partition the number into tens and ones by Number sentence using column
without number (commutative law). Add ones, addition without regrouping.
regrouping then add tens, then add hundreds drawing tens and a
(two digit + working from right to left. g i T O
two digit). e
9 ones in columns. UU © 7 O
oD
Work from the right UDDB o 2 + 1 S
=R + to the left, adding 50 + 7 e & A
the ones first and
then adding tetens. Tens Dines Cobma addeion
41 + 38 = =" | G
- — s
: el I =
NB: Place value knowledge must be 5 : =B

secure in order to move onto this strategy.




Column
addition
with
regrouping
(two digit +
two digit).

Use dienes apparatus to physically make
the numbers, starting with the largest
number (commutative law). Add ones,
then add tens, then add hundreds
working from right to left.

Q +

41 + 39 =

NB: Place value knowledge must be
secure in order to move onto this strategy.

Partition the number into tens and ones drawing

tens and ones in columns.

Work from the right to the left, adding the ones first

and then adding the tens.

Number sentence using column
addition with regrouping.

+

-
)

2
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Year 2: Subtraction

Strategy Concrete

Pictorial

Abstract

Number bonds | Use counters, numicon or multi-link to
to 20. make a whole (5 or 10) and take away a
part. It is important to use this language.

HHH

20-3 =17

Use pictures, part, whole model and bar
model to take away from a group of 20.

120-8=12

O
20-15=5
@@

[ 20

Number Sentence:

20-4 =16
15=20-5

Counting Use practical apparatus to subtract by
making the largest number in the number
sentence and counting backwards.

backwards.

7—-2=

ones.

Bead String: Move the beads along the
string, counting backwards in ones.

A‘f o

Counters/Cubes/Objects: Move the
objects away, counting backwards in

Use a number line or number track to count
backwards, starting with the largest number
and counting backwards in jumps of ones.

[7-3=4

| | | | | | | | | | |
0 1 2 3 4 5 6 7 8 9 10

Use a number line or number track to count
backwards in jumps of tens and jumps of one.

47-19=
ANANANANAAA ————

47-19=28

N.B: Place value knowledge must be secure
(partitioning) in order to use this strategy.

Number sentence:

24-13 =11

24-3 =21

Put 24 in your head and count back 3.
What number have you landed on?




Finding the Use practical apparatus to show the Use bar models to show finding the difference | Number Sentence:
difference. difference between two numbers. between two numbers.
Equipment such as multilink, which is
equal in size and can be lined up exactly, 15 1 1 _— 4 — 7
demonstrates this concept. - -
_ : ° Number Stories:
_ 6 ESS Hannah has 18 sweets. Jack has 13
3 o o sweets. Find the difference between the
Lv.so is13 ygors old. Her sister is 22 years old. number of sweets.
8 5 _ 3 Find the difference in age between them.,
) - S 18-13 =5
22
Expanded — — Expanded column subtraction:
column 48 - 17 — 48 - 17 —
subtraction Make the largest number using dienes Draw the largest number. - =
gltcr;\%l;tg'ng apparatus.
X i _
(two digits - 34- 11=
two digits).

ically take away the ones.

E :

sically take away the tens.

E@

Ph

Ph

OO < oy < e
0

Cross out the ones.

Cross out the tens.

/

20+ 3
Partition the number into tens and ones.
Work from the right to the left, subtracting
the ones first and then subtracting the

tens. Recombine the ones and the tens o
find the answer.




Year 2: Multiplication

Strategy Concrete Pictorial Abstract
Counting Use practical apparatus/objects to count on in Count on using a number line or number track. Number Sequence:
in 2’s. i T T T T T T T
multiples. B EBARERARE L LR
5 G G 6B B € 6B & O
B O O H H H 6O
€5 € ¢ € € € € 2’ 4’ 6’ 8’ 10
U H 6 H O O
B 6 G G 6
O H L U
6 €«
N 5,10, ?, 20, ?
3,
Repeated Use practical apparatus/objects to make groups | Repeated addition on a number line (skip- Number Sentence:
Addition. for repeated addition. counting):

- VY-V AR Y-V,

WA WA WAL

Y ‘\' ‘3»-1_ Y {..Lf 2\ y: {..Lf )
:E\At/f. \J\ 4'.;/,_: .} /'J.,,_,{

2+2+2=6

5+5+5=

Numbers or pictorial representations can be used
beneath the number line to show intervals.

5+5+5+5+5+5=

+5 +5 +5 +5 +5 +5

4+4+4=12

4x3=
3x4

12
12




Use of
arrays to
show
commutati
vity.

Create arrays using counters/cubes to show
multiplication.

4 rows of 10 = 40 4X10=
10 columns of 4 = 40

Draw arrays to show multiplication.

3x4=12

4x3=12

Arrays should be created in different rotations to
demonstrate the commutative law.

Number Sentence:

4x3=12
3x4=12




Year

2: Division

Strategy

Concrete

Pictorial

Abstract

Sharing

Use physical apparatus/objects such as
counters or multi-link share an amount into

equal groups.

Use place value counters to share larger

quantities.
62+-2=31

Place value grids can also be used to
support sharing larger

quantities. One ten

may need to be

exchanged for ten

. 42:3=14

o
OL_

Represent the objects shared into equal parts using
a bar model.

00|00|00|00 |00
00|00 |00|00 |00

20 shared into 5 equal parts. There are 4 in each part.

Use a bar model to support
understanding of the division.

0000000000000 O00O0O0OO
18

s

( l

18+2=9







Repeated Use unifix cubes/bead strings to physically Use repeated subtraction to demonstrate how Number Sentence:
subtraction | demonstrate how many times a smaller many times a smaller number goes into a larger 15 = 3 -
(using a number goes into a larger number. Number | number. . =
number lines can be used alongside bead strings/ 15 & 3 — " — rake 3 from 15 is 5
||ne). unlflx Cubes. ] —_— € numper oJ times you can tare rom 1S 9.
8=2= 15-3-3-3-3-3=0
. — 3 /_3\ -3 3 3 15+3 =5
nEEs I o e S
EEEE .-. ) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 1 2 3 4 5 6 7 8
-339-999-990-9) -V
Arrays Use physical apparatus/objects such as Draw arrays to demonstrate division. Number Sentence:

counters to create arrays.
15+3=5

Nurmber of
counters

Number in

N
Number each row

of rows

@
D

=
NN
.I.
= W
W A

GGGk
GGk
CRCRCE mo
GGGk

15+5=3

| 5 -5 =3
o o o o &
°)

C;Q,ooo
Qoo

il -2

12+-3=4
There are 3 groups of 4.
There are 4 groups of 3.







Year 3: Addition

AR

* s,

J
W i

There are 12 ones so exchange ten
ones for a ten. Cross out ten ones and
add the extra ten into the tens column.
Add as normal by adding the ones first
and then adding the tens.

calculation.

Strategy Concrete Pictorial Abstract
Expanded Without regrouping: Without regrouping: Expanded column addition:
column Use dienes apparatus to physically —
addition make numbers, starting with the largest 223 + 144 — 3 q_ _I_ (52 — 8?
with and number (commutative law). Add ones, Lk
without then add tens, then add hundreds H T Q
regrouping | working from right to left. o
(three digit + 00 11 o’ 30 ; :i pT
three digit). D U UDB o o
o0 o ol
300 + ko 4+ 7 =317 % 8
L= g Partition the number into tens and ones O _,_ q o q
by drawing tens and ones in columns. . ]
4‘| + 38 = Work from the right to the left, adding Partition the number into tens and ones. |
the ones first and then adding the tens. Work from thg right to the left, addlljg the ones first
and then adding the tens. Recombine the tens and
With_regrouping: With regrouping: the ones to find the answer.
Physically exchange ten ones for a ten
Column and ten tens for a hundred when a ten 37 + 46: Column addition:
addition or hundred boundary is met.
(compact) ] @ Work from the right to
with and — UDD DDDB.D ] 4 ? the left, beginning with
without 147 + 24 — i the ones.
regrouping c = +
(three digit + i - 0 Uﬂ”ﬂ U A WQ,'Z‘ 2 4 When exchanges take
three digit). cias | a place, they should be
. o + 2 =g 9y ] /1 recorded beneath the




Using the Use practical apparatus such as Use pictorial models including bar Use formal methods for column addition and

inverse to counters, dienes apparatus, cubes etc. | models and part, whole models to show | subtraction to demonstrate the inverse operation
check to form addition number sentences the inverse operation and the related (including checking answers and calculating
calculations. | and then the related addition sentence | number sentences. missing numbers).
using the commutative law and the —
related subtraction number sentences. 154 + 269 — 423 256 1r 679
+423 || -423
@ 679 ’ 256

4+2=6 () (w)

022 4.2-6 Il 288 6.4-2 15;2:9: o
2+4=6 6-2=4 e mm

269 + 154 = 423

Children need to understand the 268 + ? — 514

relationship between addition and
subtraction as opposite operations.

514
268 ?
268 + ? =514
? + 268 = 514

- =?
514-? = 268




Year 3: Subtraction

Strategy Concrete Pictorial Abstract
Finding the Use practical apparatus to show the Use bar models to show finding the Number Sentence:
difference. difference between two numbers. difference between two numbers. What is the difference between 121 and 547

Equipment such as multilink, which is equal
in size and can be lined up exactly,
demonstrates this concept.

[ ] O B
56 ] I
3

What is the difference between 73 and 597

73

59 14

121 - 54 =

Number Stories:

Hannah has 108 sweets. Jack has 113
sweets. Find the difference between the
number of sweets.

113 -108 =




Compact
column
subtraction
with and
without
exchanging
(three digit -
three
digit/two
digit).

Use place value equipment to explore
the effect of splitting a whole into two
parts, andunderstand the link with

taking away.

..

..

Represent the calculation on a place
valuegrid.

Use column subtraction to calculate
accurately and efficiently.

H
(] |9
1-13

o4
\JN.D]O'

o

~
=l g} |
B LNAF-11e]

NNV 2|0

1
w
HNlwn o|lH

Use place value equipment to enact the
exchange of 1 hundred for 10 tens, and

1

l

176 -38="7

| need to subtract 8 ones, so | will exchangea

ten for 10 ones.

Use column subtraction to work

accuratelyand efficiently.

[ TH]T]o

L[ (30"
|- 1|47

—w|xT
|y
R ]
~

-l

—-|w|I
&

— |
»~l=|0O

A Z

T
Sﬁ’/
4
|

N BV o)

H
(3)
|
\2)

If the subtraction is a 3-digit
number subtract a 2-digit number,
children should understand how the
recording relates to the place
value, and so how to line up the
digits correctly.




Children should also understand
how to exchange in calculations
where there is a zero in the 10s
column.




Year 3: Multiplication

Strategy Concrete Pictorial Abstract
Counting Use practical apparatus/objects to count on in Count on using a number line or number track. Number Sequence:
in 2's N S S N NN NN
multiples. EERERERABRE L L E
G € G G B 6 & B O
o H U B 6 6 O O
H G 6 6 6 6 6 2’ 4’ 6’ 8’ 10
O 6 O H O O
Y, gﬁ €7 gﬁ 57
PR Y B ¥ A
§ 6 ¢
N 5,10, ?, 20, ?
3,
Use of Create arrays using counters/cubes to show Draw arrays to show multiplication. Number Sentence:
arrays to multiplication.
show
commutati 4 X 3 — 12
vity.
3x4=12

000000000 _
e000000O0O0CEO0 4x10 =
000000000
000000000

4 rows of 10 = 40
10 columns of &4 = 40

Arrays should be created in different rotations to
demonstrate the commutative law.




Expanded
method of
short
multiplicati
on (two
digit by
one digit)

Use dienes apparatus to make groups.
Combine units and tens.
Add together to find the total.

4x15=
4x10=40
4x5=20
40 + 20 = 60

Use counters to represent value of digits to
multiply in a place value grid. Recombine tens
and ones.

10s | 1Is

23x3 =
20x3 =60
3x3=9
60 +9 =69

000
000
000

Draw dienes apparatus or counters to represent
place value of digits in columns.

24 x 3 =

60 +12 =72

Expanded Method of Short
Multiplication:

T U
3 O
X 2
2 5 (B5xY)
- Q 0 (30 x 5)
17 5
Multiply from the right to the left
(ones and then tens). When
exchanges take place, they

should be recorded beneath the
calculation.

Short Multiplication:

5




Year 3: Division

Strategy Concrete Pictorial Abstract
Short Place value grids can also be used to Place Value Grid: Number Sentence:
Division support sharing larger quantities. One ten 42 - 3 - 14
may need to be exchanged for ten ones. ' Without carrying:
42 = 3 - 14 Draw total amount (4 tens and 2 ones).

. - Divide into 3 equal groups. 2 1
Y3: Use Cross out counters as they are shared.
short 10s Where a ten cannot be shared equally, exchange
division to for ten ones so that it can be shared equally. A g A
divide two
digit ““’gkfﬁ“?” @e
numbers . 105 [
by one 615+-5=123 How many 4's in 8 (tens)?
digit O QO Q0O How many 4’s in 4 (ones)?
numbers. g

100s 10s 1s O OO0 QO With carrying:

Y4: Use —_—
short g g \-\\4 00000 O O ole;
division to 5 IC 00000 . 1 5
divide < 100000 Part-Whole Model:
three digit X —
numbers 96 -4=24 3 A 15
by one Make 615 with place value counters.
digit How many groups of 5 hundreds can you
numbers make with 6 hundred counters? .

Exchange 1 hundred for 10 tens.

How many groups of 5 tens can you make

with 11 counters?
Exchange 1 ten for 10 ones.

How many groups of 5 ones can you make

with 15 ones?

(80+4)+(16+4)
20 + 4

How many 3’s in 4(tens)?
Exchange the remaining ten.
How many 3’s in 15?




Year 4: Addition

Strategy Concrete Pictorial Abstract
Column Without regrouping: Without regrouping: Without regrouping/exchanging:
addition Use dienes apparatus to physically add Draw dienes apparatus and add ones first, 5162
(compact) | thousands, hundreds, tens and ones. then add tens, then add hundreds and finally
with and add thousands. +3427
without With regrouping: ) 8589
regrouping With regrouping:
/exchangi 1 19 + 103 — 222 Draw dienes apparatus and to add from the With one regroup/ With multiple
ng (four Physically exchange ten ones for a ten, right to the left, beginning with the ones as with | exchange: regroup/exchanges:
digit + four | (o1 tens for a hundred and ten hundreds | €ompact column addition. When exchanging, 5162 5864
digit). for a thousand. cross out and regroup e.g. Cross out ten ones
and add the extra ten into the tens column. +3497 +3497
8659 9361
—x 111
Work from the right to the left, beginning
with the ones. When exchanges take place,
they should be recorded beneath the
calculation.
Using the | Use practical apparatus such as Use pictorial models including bar models and | Use formal methods for column addition
inverse to | counters, dienes apparatus, cubes etc. to | part, whole models to show the inverse and subtraction to demonstrate the inverse
check form addition number sentences and operation and the related number sentences. | operation (including checking answers and
calculatio | then the related addition sentence using calculating missing numbers).
ns. the commutative law and the related 3476 — 744 — 2732

subtraction number sentences.

3476
2732 y /A
3476 - 744 = 2732 can be checked using
2732 + 144 = 3476

5162
5162 + 3497 = 8659
3497 + 5162 = 8659 +3497
8659 — 3497 = 5162 —_—
8659 — 5162 = 3497 8659

1




Changing
the order
of numbers
through
identifying
number
bonds to
check
calculatio
ns.

Practical apparatus such as counters,
dienes apparatus, cubes etc. can be
used to form addition number sentences
and physically manipulated to
demonstrate known number facts e.g. 60
+ 40 = 100 and the commutative law
(numbers can be added in any order to
get the total sum).

Use pictoral models including bar models and
part, whole models to demonstrate known
number bonds.

420 + 372 + 280 =

Q420) ( zso> K3t72)

Identify useful number bonds in order to
rewrite a number sentence and recalculate
to check answer.

420 + 372 + 280 =

Change to 420 + 280 + 372 as 420
+ 280 = 700

(because 42 + 28 = 70 (number
bond))

420 + 280 + 372 =700 + 372 = 1072




Year 4: Subtraction

Strategy Concrete Pictorial Abstract
Compact Without exchanging: Without exchanging: Without exchanging:
column Draw the largest numbers. Cross out the ones
subtraction 148 - 17 — being taken away, followed by the tens and 5789
with and Physically take R then the hundreds.
without away the ones HHHHHH - 3421
exchanging then the tens ' With exchanging: —
(uptofour | o4 then the 47 — 19 — 2368
digits). hundreds. - . .

Draw the largest numbers. With one exchange:
6 1

With exchanging:

32-7 =

Make the largest number using dienes
apparatus. Physically take away the
ones, then the tens and finally the
hundreds. If there are not enough ones,
exchange one ten for ten units. If there
are not enough tens, exchange one
hundred for ten tens.

W

If there are not enough ones, exchange one
ten for ten units. If there are not enough tens,
exchange one hundred for ten tens.

Cross out the ones being taken away followed
by the tens and the units.

i

5749
- 3471
2278

With multiple exchange:
6131
5742
- 3476
2266




Finding the
difference.

Use practical apparatus to show the
difference between two numbers.
Equipment such as multilink, which is
equal in size and can be lined up exactly,
demonstrates this concept.

Use bar models to show finding the difference
between two numbers.

What is the difference between 5568 and
3888?

5568

3888 1680

Number Sentence:
What is the difference between 1216
and 504?

1216 -504 =




Year 4: Multiplication

Strategy Concrete Pictorial Abstract
Use of Create arrays using counters/cubes to | Draw arrays to show multiplication. Arrays should Number Sentence:

arrays to show multiplication. be created in different rotations to demonstrate 4 X 3 —_ 12
show the commutative law.

commutati 3x4=12
vity) 4x10 =

P 000 OO
D OO0OO® OO0
XYY X B 11

) @ €

Calculating area:

Use squares to create arrays when calculating the
area of rectangles.

square units.

Calculating area:
Calculate the area of this rectangle.

4x17 =

Lcm

17cm




Expanded | Use dienes apparatus to make groups. | Draw dienes apparatus or counters to represent Expanded Method of Short Multiplication:
method of | Combine units and tens. place value of digits in columns.
short Add together to find the total. — Th H T O
multiplicati " 24x3 = & 4
on (three ! 'w ) B
digit by g o . . x 4
one digit) | = s 2 E 60+ 12=72
: .“" r—« v 4 1 2 (4 x 3)
: - sl = 6 0 (4x40)
2 0 0 0 (4x500)
4x15= S 1 7 -
4 x10=40
4x5=20 Multiply from the right to the left (ones, tens
40 + 20 = 60 and then hundreds). When exchanges
take place, they should be recorded
Use counters to represent value of beneath the calculation.
Short digits to multiply in a place value grid. Short Multiplication:
multiplicati | Recombine tens and ones.
on (three Th H T O
digit by 10s 1s
one digit). A
g ) & ) @@@ 5 4 3
© 000
000 4
2 1 7 2
23x3 = 1 1
20 x 3 = 60
3x3=9 Multiply from the right to the left (ones, tens
and then hundreds). When exchanges
60 + 9 - 69 take place, they should be recorded
beneath the calculation.




Year 4: Division

Strategy Concrete Pictorial Abstract
Short Place value grids can also be used to Place Value Grid: Number Sentence:
Division support sharing larger quantities. One ten 42 = 3 - 14
may need to be exchanged for ten ones. . Without carrying:
42 o 3 — 14 Draw total amount (4 tens and 2 ones).
. - 10s 1s Divide into 3 equal groups. 2 1
Y3: Use 0000 Cross out counters as they are shared.
short v Where a ten cannot be shared equally, exchange
division to oy for ten ones so that it can be shared equally. A 8 A
divide two
digit SBOE__»s00e% @e
numbers 10s [ =
by one 615+-5=123 How many 4's in 8 (tens)?
digit O O Qo0 How many 4's in 4 (ones)?
numbers. —
100s 10s 1s O OO0 QO With carrying:

ra: Use X0 —_ |00000 5
short - S O O O O O
division to 5 - 00000 . 1 5
divide ° 00000 Part-Whole Model:
three digit 2 A -
numbers 96 +4=24 3 4 15
by one Make 615 with place value counters.
digit How many groups of 5 hundreds can you
numbers make with 6 hundred counters?

Exchange 1 hundred for

10 tens.

How many groups of 5 tens can you make

with 11 counters?

Exchange 1 ten for 10 ones.
How many groups of 5 ones can you make

with 15 ones?

® ®

(80+4)+(16+4)

20

+ 4

How many 3’s in 4(tens)?
Exchange the remaining ten.
How many 3’s in 157?




Year 5: Addition

Strategy Concrete Pictorial Abstract
Column Without regrouping: Without regrouping: Without regrouping, one regroup/exchange
addition Use dienes apparatus to physically Draw dienes apparatus and add ones first, and multiple regrouping/exchanges:
(compact) add thousands, hundreds, tens and then add tens, then add hundreds and finally
with and ones. add thousands.
without With regrouping: 2 8
regrouping/ - With regrouping: ] 4 7
exchanging 1 19 + 103 — 222 Draw dienes apparatus and to add from the
(additionupto | sically exchange ten ones for a right to the left, beginning with the ones as 4+
and including ter?/ ten téns for aghundred and ten with compact column addition. When ] ] 6 2 4
five digit hur;dreds for a thousand exchanging, cross out and regroup e.g. Cross
numbers). ' out ten ones and add the extra ten into the 2 4 4 ? ]
tens column. ] ]
Work from the right to the left, beginning with
the ones. When exchanges take place, they
should be recorded beneath the calculation.
Using the Use practical apparatus such as Use pictorial models including bar models Use formal methods for column addition and
inverse to counters, dienes apparatus, cubes and part, whole models to show the inverse subtraction to demonstrate understanding of
check etc. to form addition number operation and the related number the inverse operation.
calculations sentences and then the related sentences. E.g.
and identify addition sentence using the 53,476 -? = 20,744 o
missing commutative law and the related 24,356 =2+ 12'423 35I718 +7= 481675
numbers. subtraction number sentences. 4 ; 4 3 5 7 1 8

LLla

53 476

32732 20 744

JENEEN

75,351 — 40,428 =

The difference between 34,623 and 75,351
is 40,728. Use the inverse to check this
statement.




Practise
adding and
subtracting
decimals,
including a
mix of whole
numbers and
decimals,
decimals with
different
numbers of
decimal
places, and
complements
of 1 (for
example,
0.83 + 0.17
=1).

Use practical apparatus such as
counters, dienes apparatus, cubes
to represent adding and
subtracting decimals.

=8 T e | !

000 (=% 1990 |  *°* 233 &°
00 o6 © ‘ ae :oo @
O S : .‘-i

Use pictorial models including bar models
and part, whole models to show the inverse
operation and the related number
sentences.

Use formal methods for column addition and
subtraction to demonstrate understanding of

the inverse operation.

£l2]9[2 |4
+ | £]16[7]5 |8
£19]6 (8|2

¥ 1




Year 5: Subtraction

Strategy Concrete Pictorial Abstract
Compact Without exchanging: Without exchanging: W|th and W|thout exchanglng
column — Draw the largest numbers. Cross out the ones being ; :
subtraction 148 17 taken away, followed by the tens and then the 3 5 ]’ )é( 2/
with and PhYSIca”y take hundreds. |
without away the ones, _ . _ | 3. 47 6
exchanging. | then the tens With exchanging:
and then the — — _ »
muncreds 47 - 19 = 312266
Draw the largest numbers.
With exchanging: :
32-7 = | APV AL
Make the largest number using If there are not enough ones, exchange one ten for -
dienes apparatus. Physically take ten units. If there are not enough tens, exchange - 2 2 4 4
away the ones, then the tens and | ©ne hundred for ten tens. ‘
finally the hundreds. If there are not Cross out the ones b_elng taken away followed by ] 9 2 2 8
enough ones, exchange one ten for the tens and the units.
ten units. If there are not enough g
tens, exchange one hundred for i
ten tens. ’
Finding the Use practical apparatus to show Use bar models to show finding the difference Number Sentence:
difference. the difference between two between two numbers. What is the difference between 102,616 and

numbers. Equipment such as
multilink, which is equal in size and
can be lined up exactly,
demonstrates this concept.

What is the difference between 25, 567 and 1,875?

25 567
1875

- —

14,5047

102,616 — 14,504 =




Year 5: Multiplication

digits to multiply in a place value grid.
Recombine tens and ones.

10s | 1Is
| 000
000
000

23x3 =
20x3 =60
3x3=9
60 + 9 =69

Strategy Concrete Pictorial Abstract
Short Use dienes apparatus to make groups. | Draw dienes apparatus or counters | Short Multiplication:
Multiplication | Combine units and tens. to represent place value of digits in
Add together to find the total. columns. Th H T O
4x15= 24 x 3 = = s =
4x10=40
4x5=20 A
: 40+20=¢0 | 60 + 12 = 72
2 1 7 2
Use counters to represent value of 1 1

Multiply from the right to the left (ones, tens and then
hundreds). When exchanges take place, they should be
recorded beneath the calculation.




Long
Multiplication

NB: CPA understanding must be in place for short multiplication in order to
progress to long multiplication.

Long Multiplication

1 1 Begin long multiplication with
the ones. Multiply 2 x 6. Write

36 the answer down correctly,
recording any exchanges
X 3 2 above the calculation in the

correct column. 6x2 =12s0
place the 2 in the ones
column and carry the ten
above the calculation.

Multiply 2 x 3 (tens). Write the

answer down correctly,
recording any exchanges above the correct column. 3
X2=6+ 1lten =7 tens.

Place a zero in the row below in the ones column as the
next step requires multiplying by 10.

Multiply 3 (tens) x 6. Write the answer down correctly
recording any exchanges above the calculation in the
correct column. 3 (tens) x 6 = 18. Place the 8 in the tens
column and carry the 1 (hundred) into the hundreds
column.

Multiply 3 (tens) by 3 (tens). Write the answer down
correctly recording any exchanges above the
calculation in the correct column. 3 (tens) x 3 (tens) = 9.
Add 9 to the 1 in the hundreds column and record in the
thousands column.

Add 1082 + 72. Record any exchanges beneath the
calculation.




Multiplying
Decimals

Explore decimal multiplications
using placevalue equipment and
in the context of measures.

3 groups of 4 tenths is 12 tenths.
4 groups of 3 tenths is 12 tenths.

& ™ & N
< ? 2< 2<

I3cm I-33cm -3 cm -3 ¢cm

4xlcm=4cm
4x0-3cm=1.2cm
4x1:3=4+1-2=5-2¢cm

Represent calculations on a
place valuegrid.

3x3=9
3x0:3=09
T (0] o Tth
.

Understand the link between
multiplyingdecimals and
repeated addition.

= 5 S = +02 +02 +02 +02

[©el0])

||||||||||

Use known facts to multiply decimals.

4x3=12
4x03=1-2
4 x0-03=0-12

20 x5=100
20x0-5=10
20x0-05=1

Find families of facts from a known
multiplication.

| know that 18 x 4 = 72. This can help me

work out;

1.8x4="7

18x0:4="7
180x0:4="7
18 x 0-:04 =7

Use a place value grid to understand theeffects of
multiplying decimals.

H i O e | Tth | Hth

2x3 6 °

0-2x3 0 U 6

0-02x3 .




Year 5: Division

Strategy Concrete Pictorial Abstract

Short 615 =~ 5= 123 Place Value Grid/Part-Whole Model Number Sentence:

Division: ' =

(LjJiiieSisohnotrct) 42 = 3 - 14 96 = 4 - 24 Without carrying:

divide m Kb B deoe 8338 oo

threeand | | @@ [O~__ |00000 el “@ | 8
ourdot | | 80 |hoo52100000 A=

by one 0000000 O |[©0C0 " ;

digit — 000 6 2 8 8
numbers. ,.~a o

Make 615 with place value counters.
How many groups of 5 hundreds can you
make with 6 hundred counters?
Exchange 1 hundred for 10 tens.

How many groups of 5 tens can you make
with 11 counters?

Exchange 1 ten for 10 ones.

How many groups of 5 ones can you make
with 15 ones?

(80+4)+(16+4)

20 + 4

= 24

With carrying:

1
8

7
=

1
9|5

How many 5’s in 5 (hundreds)?
How many 5's in 8 (tens)?
Exchange the remaining 3 tens.
How many 5's in 35?




Dividing
Decimals

Use place value equipment to
exploredivision of decimals.

8 tenths divided into 4 groups. 2 tenths in
each group.

Use a bar model to represent divisions.

| TR
I 117

4x2=8 8+4=2

S0,4x02=08 0-8+4=02

Use short division to divide
decimals with upto 2 decimal
places.

8|4 -2 4

E

8|4 -2 4

0-5
8|4 -%2 %%

W

0-5 3
8|4 -%2 %







Year 6: Addition

Strategy Concrete Pictorial Abstract
Column Without regrouping: Without regrouping: Without regrouping, one regroup/exchange
addition Use dienes apparatus to physically Draw dienes apparatus and add ones first, and multiple regrouping/exchanges:
(compact) add thousands, hundreds, tens and then add tens, then add hundreds and finally
with and ones. add thousands.
without With regrouping: 2 8
regrouping/ - With regrouping: 1 4 /
exchanging 1 19 + 103 — 222 Draw dienes apparatus and to add from the
(additionupto | o\, sically exchange ten ones for a right to the left, beginning with the ones as +
and including ter?l ten ti:ns for aghundred and ten with compact column addition. When ] ] 6 2 4
five digit hun’dreds for a thousand. exchanging, cross out and regroup e.g. Cross
numbers). out ten ones and add the extra ten into the 2 4 4 ? ]
tens column. ] ]
Work from the right to the left, beginning with
the ones. When exchanges take place, they
should be recorded beneath the calculation.
Using the Use practical apparatus such as Use pictorial models including bar models Use formal methods for column addition and
inverse to counters, dienes apparatus, cubes and part, whole models to show the inverse subtraction to demonstrate understanding of
check etc. to form addition number operation and the related number the inverse operation.
calculations sentences and then the related sentences. E.g.
and identify addition sentence using the 53,476 -? = 20,744 o
missing commutative law and the related 24,356 =2+ 12'423 35I718 +7= 481675
numbers. subtraction number sentences. 4 : /

53 476

32732 20 744

JENEEN

75,351 — 40,428 =

The difference between 34,623 and 75,351
is 40,728. Use the inverse to check this
statement.




Year 6: Subtraction

Strategy Concrete Pictorial Abstract
Compact Without exchanging: Without exchanging: W|th and W|thout exchanglng
column Draw the largest numbers. Cross out the ones being ; -
subtraction 148 17 — taken away, followed by the tens and then the 3 5 ]’ /{ 2’
witE and Physically take hundreds. -
without : |
exchanging. ;\:veanyttr?: toenness With exchanging: - | 3 4 7 6
and then the — | |
hundreds. 47 - 19 - 3212 | 6 6
Draw the largest numbers.
g
With exchanging: %g%% 2
-/ = Z\" 4|72
Make the largest number using If there are not enough ones, exchange one ten for -
dienes apparatus. Physically take ten units. If there are not enough tens, exchange - 2 2 4 4
away the ones, then the tens and one hundred for ten t_ens. -
finally the hundreds. If there are not Cross out the ones b_elng taken away followed by ] 9 2 2 8
enough ones, exchange one ten for | the tens and the units.
ten units. If there are not enough
tens, exchange one hundred for 5
ten tens. '
Finding the Use practical apparatus to show Use bar models to show finding the difference Number Sentence:
difference. the difference between two between two numbers. What is the difference between 102,616 and
numbers. Equipment such as 14,5047
multilink, which is equal in size and What is the difference between 25, 567 and 1,875? —
can be lined up exactly, 102,616 - 14,504 —
demonstrates this concept. 55 567
1875 }
- —




Year 6: Multiplication

digits to multiply in a place value grid.
Recombine tens and ones.

10s | 1Is
| 000
000
000

23x3 =
20x3 =60
3x3=9
60 + 9 =69

Strategy Concrete Pictorial Abstract
Short Use dienes apparatus to make groups. | Draw dienes apparatus or counters | Short Multiplication:
Multiplication | Combine units and tens. to represent place value of digits in
Add together to find the total. columns. Th H T O
4x15= 24 x 3 = = 5 =
4x10=40
: 4x5=20 A
: 40+20=¢60 | 60 + 12 = 72
2 1 7 2
Use counters to represent value of 1 1

Multiply from the right to the left (ones, tens and then
hundreds). When exchanges take place, they should be
recorded beneath the calculation.




Long
Multiplication

NB: CPA understanding must be in place for short multiplication in order to
progress to long multiplication.

Long Multiplication

1 1 Begin long multiplication with
the ones. Multiply 2 x 6. Write

36 the answer down correctly,
recording any exchanges
X 3 2 above the calculation in the

correct column.6x2 =12so
place the 2 in the ones
column and carry the ten
above the calculation.

Multiply 2 x 3 (tens). Write the

answer down correctly,
recording any exchanges above the correct column. 3
X2=6+ 1lten =7 tens.

Place a zero in the row below in the ones column as the
next step requires multiplying by 10.

Multiply 3 (tens) x 6. Write the answer down correctly
recording any exchanges above the calculation in the
correct column. 3 (tens) x 6 = 18. Place the 8 in the tens
column and carry the 1 (hundred) into the hundreds
column.

Multiply 3 (tens) by 3 (tens). Write the answer down
correctly recording any exchanges above the
calculation in the correct column. 3 (tens) x 3 (tens) = 9.
Add 9 to the 1 in the hundreds column and record in the
thousands column.

Add 1082 + 72. Record any exchanges beneath the
calculation.




Year 6: Division

Strategy Concrete Pictorial Abstract
Short o — Place Value Grid/Part-Whole Model Number Sentence:
Division 615 [] 5 — 123
42 s 3 — 14 96 s 4 — 24 Without carrying:
m m k dﬁ@bw oo
g g ~_  |00000 08 [ A 8
00000 O |[000cO
- 0000000 O |oooo ; 6 5 g g
fBhloo oo

Make 615 with place value counters. (80+4)+(16+4)
How many groups of 5 hundreds can you . .
make with 6 hundred counters? 20 + 4 =24 | Withcarrying:
Exchange 1 hundred for 10 tens.
How many groups of 5 tens can you make
with 11 counters? 1 7
Exchange 1 ten for 10 ones.

How many groups of 5 ones can you make
with 15 ones? 5 5 8 S

How many 5’s in 5 (hundreds)?
How many 5's in 8 (tens)?
Exchange the remaining 3 tens.
How many 5's in 35?

Children will be required to express
remainders as fractions or decimals.




NB: CPA understanding must be in place for

short division in order to progress to long
division.

subtract

bring down

15)399
£l

repeat! —

399 + 15 = 26 9
or
399 + 15 = 263¢




