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Purpose and scope

This document sets out the EQUA Mead Learning Trust expectations for the teaching of written mathematical methods. It supports the White Rose Maths
scheme and references the Mastering Number programme, used as the foundation for planning across the Trust, and aligns with the Early Years Foundation
Stage statutory framework and the National Curriculum for mathematics at Key Stages 1 and 2.

The principles of teaching for mastery underpin our mathematics pedagogy and ensure that all pupils are supported to develop deep, secure and connected
mathematical understanding. Learning is carefully sequenced so that pupils build fluency, reason mathematically and apply their understanding to
increasingly complex problems.

Concrete-Pictorial-Abstract approach

All pupils are taught through a carefully sequenced Concrete-Pictorial-Abstract (CPA) approach. This enables pupils to develop secure conceptual
understanding before moving towards more formal written methods and abstract mathematical representations.

Concrete: pupils are introduced to a new skill, concept or method using physical objects and mathematical manipulatives. These are modelled precisely by
the teacher and handled by pupils so that they can explore the mathematical idea, discuss the structure and explain their thinking.

Pictorial: once pupils are secure with a concept using concrete resources, they progress to pictorial representations, diagrams and efficient sketches. This
stage strengthens the connection between practical experience and formal recording.

Abstract: when pupils have a secure understanding of the concept through concrete and pictorial representations, they move towards abstract symbols,
numerals and formal written methods. Pupils should continue to have access to earlier representations where these support understanding.

The CPA stages should not be treated as a fixed linear sequence. For the most effective learning, pupils should be able to move between concrete, pictorial
and abstract representations so that concepts are reinforced, misconceptions are addressed and mathematical structure is made visible.

Using this document

This document is a guide for all staff across EQUA Mead Learning Trust schools. It is deliberately set out as a progression of written mathematical skills
rather than by year group so that teachers can respond flexibly to pupils’ prior knowledge. Teachers should use professional judgement to decide when
consolidation is required and when pupils are ready to move on. The focus must remain on breadth, depth and secure understanding rather than
acceleration through content. Pupils should not be moved on to new learning before they are ready; instead, they should deepen their conceptual
understanding through carefully chosen, varied and challenging problems.



During the maths lesson
The gradual release - | do, we do, you do lesson structure is used to move pupils towards independence.

Vocabulary is explicitly introduced, modelled and rehearsed. Staff should refer to the agreed child-friendly vocabulary definitions and ensure pupils have
regular opportunities to use precise mathematical language in full sentences.

Scaffold and anchor charts are displayed and used purposefully. These may be prepared in advance or co-constructed during the “I do” stage, then referred
to throughout modelling, guided practice and independent application.

Where a written method is being taught, the anchor chart should become a focal point on the maths working wall, with clear vocabulary, representations,
worked examples and stem sentences available to support learning.

All pupils have access to a carefully selected range of manipulatives and representations. These should be used to reveal mathematical structure, not simply
as an activity or add-on.
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Addition Vocabulary

plus count on add

addition sum

more increase

botes altogether

Conceptual Vocabulary
- Addition

add equals

5+ 3 =28
A
addend ota

addend ey

Vocabulary note: staff should understand and use the term addend accurately when teaching addition. The term may be introduced to
pupils where it supports understanding of part-part-whole structure, but it should not replace secure everyday language such as part,

whole, altogether and sum.




Addition - EYFS

Stage Concrete Pictorial Abstract
Counting on to find one more. Use number tracks and number lines to Children verbally count beyond 20 in 1s. They
Children add one more person or object to a understand how to link counting on with form numbers to 10.
group to find one more. finding one more.
‘ Children fill in the blanks using their number
‘ ‘ ‘ 112 4156 ? 119 | formation:
one more
i Can you show me 1 more? )
m _____islmorethan

—t—— —t +—— | Imorethan ___is

0 I 2 3 4 6 7 9 10

One more than 6 is 7.
One more than 4 is 5. 7 is one more than 6.
Part-part-whole relationships within 10 Children draw part-part-whole models to Children begin to record number bonds using
(bonds). support them with understanding the the addition symbol.
Break apart a group and put back together different reIationships within the whole.B
to find and form number bonds. Children use o a) ° 0
a range of concrete resources (e.g., double
sided counters) to explore number bonds. Use ‘ ‘ . ‘
five and ten frames to represent key e 0 °
number bonds.
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4+0=4

3+1=4




Addition - KS1

Stage Concrete Pictorial Abstract
Adding groups of objects. Children use jottings to represent the Children will record their
Children will use a range of resources to add resources they are use. Children also show calculation using a 5
groups of objects together. Calculations are addition using part-whole bar models. pictorial method along 12
also represented using part-whole models. with a calculation using
numbers and symbols.
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e hdbdbd (I They may use their fingers to

00 L X o o support their mental methods. | ... c..0

. . . . 2+8:10 7+3:10
ol 3+7:10 S+2:10

L +6 =10 9+]):10

] @€ 54510  10+0+10

ee . _
Children will use a range of resources to Using a number line to count on in ones. Children will record their calculation using a
support their calculations, starting with the Start at the larger number on the number line | pictorial method along with a calculation
larger number and counting on in ones. and count on in ones or in one jump to find using numbers and symbols.

the answer. Children will show their
pr— representations from the concrete method
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Bridging 10.

Children will use a range of resources to
support their understanding of bridging 10 -
starting with the larger number and partition
the smaller number to make 10.
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bridging I

multiples of 10.

17+5=22

Using a picture or a number, children regroup
or partition the smaller number using the
part-whole model to make 10.

16 20 23

7+4=7+3+1=11

If I'm at 7, how many more do | need to make
10? How many do | have left to add to 10?

[¢] + [4]
(o] + [1] = [11]

]

17+5=22
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Stage 6: Partitioning

To begin with, children will use dienes cubes
and their knowledge of place value to add
larger numbers where regrouping is not
required.
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Tens Ones

They will then progress onto add larger
numbers where they will need to partition,
regroup, and recombine. Models include
dienes, place value counters and Numicon.
Children will also be encouraged to start to
line up the digits vertically.
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T Children will
i i represent the dienes
P4
ﬂag+ 0‘7,_., ’”ﬂgg using drawing,
combining tens and

ones to calculate the answer.
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Stage 7: Jumping forwards on a number line.

Numbers will get 27 + 30
progressively larger +10 +]0 +10
throughout the key

stage. Children will be { Y { E
able to add tens and

ones using an empty

number line.

27 37 47 §7

/| ¢

48 58 68 78 79 80 81 82 83 04
When they’re confident they’ll be able to

count in multiples of 10s and 1s:

Children will begin to use the partitioning
method. Tens and ones

25+4
will be added to form {5 \
partial sums and then L iR
these partial sums will be 20+40=60
added together to find SRR
the total. 60+12=72




Addition — LKS2

Stage Concrete Pictorial Abstract
Bridging multiples of 10. Children will use number lines to support 456 +8=456+4+4
Children will use their knowledge of number them with bridging through multiples of 10,
bonds to 10 to bridge through multiples of 10 | 100 and 1000.
over 100. They will also apply their 1,698+7=1,698+2+5
understanding to bridge multiples of 100 and
1000. Dienes and place value counters will be
used to support the children with partitioning +2 e 7,400 +700 = 7,400 + 600 + 100
and regrouping. '38 4o "2

o0

10

D @ 1

26 a6 1
+

10 ‘(1 D &

00000000
0000

10

000
@ o

138+ = 142




9/10

Stage 9: Partitioning

To begin with, children will use dienes cubes
and their knowledge of place value to add
larger numbers where regrouping is not
required.

1,222 +1,123 =

They will then progress onto regrouping using
dienes and place value counters.

am
e ———* e
[ 1] LI

Children to use the part-whole model
alongside concrete resources to help them to
work out missing values.

DI

Stage 10: Jumping forwards on a number
line.

Numbers will get
progressively larger
throughout the key
stage. Children will be : ] .
able to add hundreds, ! ! ol
tens and ones using an 27 31 471 57
empty number line and their knowledge of
partitioning.

27 + 30

=10 +]0 +]0

54Q ¥ 134 =783

3 2loo 3o u
~ Buq 4q 77a 783

v

Children to use jottings to partition numbers
in order to add them.

276 +68=200+70+6+60+8
=6+ 8+ 70+ 60 + 200
=14 + 130 + 200
= 344

459+332
400+350+9+300+30+2

X

00 8 800 = 11
791




Column addition — no exchange
The focus now moves to formal written addition. Children should be confident at placing

numbers into a place value chart before attempting to add and subtract numbers using the ; ‘: :' ; ?
written method. Base 10 and place value counters are used in a place value chart alongside the + 23 + 4 01
written method. No exchanges take place in this step, but it is a good idea to ask, “Do you have
enough ones/tens to exchange for a ten/hundred?” as this will support their learning in future T
steps.
Find the sum of 345 and 432
Tens [T ORes ]
am Hundreds Tens _
- LD e 00 0000 gooo ThH T O
- (L ] 3,2 5|6
- . + |©000(000 (00 REICEIE
Th H T -
e 00 00|00
[~ 00|00
© |00
e 000000
+ ©0 |0
@
Column addition — exchange Children can draw a ~ = Column method for L L 7 8
Children will add larger numbers where they representation of the . :.: | oo addition to be used. .
will need to exchange place value counters or | grid using larger °0 ee o 2o, <3 62
o dienes. numbers. -l °* § 20
Lo | H 7 1 5 1
@ L2




Subtraction Vocabulary

count back difference
fewer
subtract = leave
minus take away
less
decrease subtraction

¥

Conceptual Vocabulary
- Subtraction

subtract equals

5“3 )
/ \

minuend difference

subtrahend

Vocabulary note: staff should understand and use the terms minuend and subtrahend accurately when teaching subtraction. These terms
do not need to be explicitly used by pupils in KS1, but staff should refer to the structures when teaching and modelling subtraction.




Subtraction - EYFS

Stage Concrete Pictorial Abstract
Counting back to find one less. Children draw and cross out or use counters Children fill in the blanks using their number
Children remove objects to find one less. to represent objects from a problem. formation:
( 0 0 000 ¥ |
. Onelessthan ___is
Use number tracks and number lines to .
. . . ____isonelessthan
- understand how to link counting back with
finding one less.
M
71
eole|o]e® 1]2]3]4]5]e]7 8 s]w]
Subtraction within 10. Children draw and cross out or use counters Children begin to record number bonds using
Children to remove objects to show taking to represent objects from a problem. the subtraction symbol.
away. 20—000
~ | 20000 00000 BBDN

O
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Subtraction - KS1

Stage

Concrete

Pictorial

Abstract

Subtracting using objects (how many left...?)

Use a range of manipulatives and
representations (including part whole model,
cubes and bead strings) to subtract two
numbers together by moving objects away
from the group.

Use jottings to represent numbers. Children
will learn to cross out drawn objects to show
what has been taken away.

RVRO|®|®
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Children will record their
calculation using a
pictorial method along
with a calculation using
numbers and symbols.

12-5=7

(0]
) 0o ﬂ
Y They may use their fingers to ) V/{jf & o
B support their mental methods. \ 4 ¢
B o
- 5 = 2
Counting back in ones on a number line. Children will begin to draw their own number | Children will record their calculation using a
. lines. Start at the larger number on the pictorial method along with a calculation
Children to count back to subtract. Bead . . . .
. number line and count back in ones or in one | using numbers and symbols.
strings are a useful resource to support . .
} ) ] T jump to find the answer.
children with this. It is vital to model how to
count backwards by ‘putting the largest A A =
< y p g g VY 5-3=2

number in my head and counting backwards’.

13-6=13...12,11,10,9,8,7

Numbers will get progressively larger
throughout the key stage. Children will be
able to subtract tens and ones using an empty
number line.




Counting back on a number line by

Children will begin to use place value counters
and dienes cubes to show how to exchange

N partitioning.

Subtract using partitioning. Jumping back on a number line. Children will record their calculation using a

Children will use dienes cubes to subtract ) ) ] pictorial method along with a calculation

Children will show their 4 ]
larger numbers where . o using numbers and symbols: 25 -12 =13
anging | ired representations from the H O
exchanging is not required. ; . ) . .
. . concrete method using Children will begin to subtract multiples of
Children will lay out the pictures
. . : 43-21=22 tens:25-10=15
first number using the \ . . _ .
dienes cubes and then Children will also draw dienes, demonstrating
exchanging 1 ten for 10 ones and crossing out the

move the second number ) ) _ o

away to show the smaller number. Children will begin to use the partitioning method.

subtraction Take 16 away from 34 Tens and ones will be subtracted separately. Prior

' methods such as ‘making 10’ and ‘counting back’
N _—r == ey 4 may be used to help children with crossing the
S~ UL tens boundary.
) L L]
L] W

between tens and ones. They will be able to
change 1 ten and exchange it for 10 ones.

42-25=24

42-20=22

22-5=17

Children to begin to line up place 28

value columns vertically. -1 3
15

Children to begin to line up place
value columns vertically.
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Stage 6: Partitioning

To begin with, children will use dienes cubes
and their knowledge of place value to add
larger numbers where regrouping is not
required.
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They will then progress onto add larger
numbers where they will need to partition,
regroup, and recombine. Models include
dienes, place value counters and Numicon.
Children will also be encouraged to start to
line up the digits vertically.
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Stage 7: Jumping forwards on a number line.

Numbers will get 27 + 30
progressively larger +10 +]0 +10
throughout the key

stage. Children will be { Y { E
able to add tens and

ones using an empty

number line.

27 37 47 §7

/| ¢

48 58 68 78 79 80 81 82 83 04
When they’re confident they’ll be able to

count in multiples of 10s and 1s:

Children will begin to use the partitioning
method. Tens and ones

25+4
will be added to form {5 \
partial sums and then L iR
these partial sums will be 20+40=60
added together to find SRR
the total. 60+12=72




Subtraction — LKS2

Stage

Concrete

Pictorial

Abstract

Jumping back on a number line (100s, 10s and 1s)
Children consolidate and
use place value counters

2e .
':,' . v,
"

and dienes cubes to

show how to exchange between units of number.
They will be able to change 1 ten and exchange it
for 10 ones.

They will begin to lay this out like the column
method and removing counters or cubes away to
represent taking away.

47—-32

|
COOON
S

0

H H Develop the use of empty number line with
Consolidate their calculations that bridge 100:

learning from KS1 by R 20
using an empty TNSZ
number line to 189 190 196 216
calculate larger
numbers.

Count on to find small differences:
+30 +

+2
M ST
Children will also be 1% 200 z=
able to draw representations of dienes cubes and
place value counters by crossing out the number

being taken away.

Children to further secure their
_ knowledge using the partitioning
30 5 method but will start to lay their
60 3  workout using the column
~ method approach. Tens and
ones will be subtracted separately and then these
numbers will be added together to find the total.

47-2L=2%3

o+ 7
— 20+ 4

20+3

90 8




Column subtraction — no exchange

Children subtract up to a 4-digit number from a 4-digit number with no exchanges, using
concrete resources as well as the formal written method. Even though there is no exchanging,
children should subtract from the smallest value column first. Before subtracting each column,
ask, “Do you have enough ones/tens/hundreds to subtract ? ” If not, an exchange is needed.

Work out 63 — 51

Tens

|

Th | H T [ o]
Work out 769 - 147 ®® @® OO o“

Hundreds Tens @

Q000|000 (0000
00 (000 8000
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Column subtraction — exchange

They use base 10 alongside the written calculation, but for subtraction they only need to make

the number being subtracted from. For each calculation, prompt children to think about
whether they need to make an exchange or not, and why. It is important that children
complete the formal written method alongside any concrete manipulatives to support

understanding.

Annie uses base 10 to work out 72 - 45

Tens
COOr o [ 1 |
CEETD
JEEEEE =Sy
LT
L
SO
2 7
Thousands Hundreds Tens

Hundreds Tens _
o) QO 00
@ 10 00
Q
(10T 10) 00
QD @0
QD 200
@D @0
4l%) 29
1 8 7
Th H T
0| 02 00 00
.e QO @
o 00
(®]%)
DD
@

—
=2

= =

wlw o O

(Io]} N

ThH T O
377 6
2 1 4/8

105 8

H T O
B 5
1178

1,87




Subtraction — UKS2

Stage Concrete Pictorial Abstract
Column subtraction — with larger numbers Children draw representations from concrete Column subtraction — formal method (larger
Children to continue to use place value activities using dienes cubes and place value numbers)
counters and dienes to support their counters. ) .
calculations. Children to apply prior methods Chlld.ren will 11362
to add larger numbers. continue to 32243

- - develop their
,5’6;“ 6 3= ?D' 003 understanding of
4|648 - 2|34? Thozesra‘nds Thousands | Hundreds Tens Ones column method
1000s 100s _'le_ 1s . i i |7 subtraction. 3¢1, 3 %/ L
o o9 | 09 | OO0 | OO0 . ’ S Calculations will
i (Y-~ -] 00 | 00 become larger. 32243
(-1 00 3 o) @) 3 9 11 9
00 |
'-0'3; s LS .| Th H | T 0
o o0 ) 000
2% 28 | 7 |ooo s[5 %
» Y] ogg a3 |68
gg 1 3 2|7
Column subtraction - decimals Children can draw using place value counters Children will continue to develop their
< Children to continue to use place value showing how exchanging takes place between the | ynderstanding of column method subtraction.
- counters and dienes to support their units of numbers. Children will draw their

calculations.




Children to apply  57#-225=? representations showing where they have Calculations will include decimal places and
prior methods e exchanged. require 0 to be added as a placeholder.
. i c)
deCImaI numbers' Exchange | tenth for 10 hundredths. Numbers with 3 decimal place
[ o . Tth Hth

0000 COOOO
LN (©)

Now subtract the 5 hundredths.

Tth

o
(Il 1 1J

Now subtract the 2 tenths, then t

OO0
et} ®

Tth

Hth

0
00088 |POOOZ
. @@ @

3 |

7 \ 7 94 8
-2 1 2 7 3
5 22 5 25
Numbers vath a different number of
decimal places
692 - 27 5%
g |
6818 R0
=2.7.58 b
LI 66
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Multiplication Vocabulary

repeated addition

array x product
times "
multiply JrOEps ©

lots of multiplied by

Conceptual Vocabulary
— Multiplication

multiplied by equals

5 x 3 =15
/U]
factor et product




Multiplication - EYFS

Stage Concrete Pictorial Abstract

Doubling

The children will learn that double means
‘twice as many’. They should be given
opportunities to build doubles using real
objects and mathematical equipment.
Building numbers using the pairwise patterns
on 10 frames helps the children to see the
doubles. Provide sets of dominoes and ask the
children to find the doubles. Show the
children how to play dominoes and look at the
doubles they make as they play. Children to
draw and represent doubles in a range of
contexts.
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Multiplication - KS1

Stage

Concrete

Pictorial

Abstract




Making equal groups.

It is important for children to see equal groups
that are arranged differently, so they
understand that groups can look different but
still be equal in number. They recognise and
explain how they know when there are equal
groups and when there are not. To do this,
children need to see lots of different
examples of equal groups in different

contexts.
Are the groups equal or unequal?

gEee

m,mgy.,:mpl

e e

e (1 em il sy v e e
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Add equal groups (repeated addition).

Children will count groups of the same
number of objects and add them together.
The children learn about grouping in practical
contexts and through pictorial
representations. They start by focusing on
counting equal groups of 2, 5 and 10 and
explore this within 50. Children could begin by
linking this to real life, for example animal
legs, wheels, flowers in vases etc.

wead

How many wheels altogether?

OEORORORD)

Children draw representations to show counting in
multiples and groups.

3+3+3+3+3
L J

® . ® -15
.

6+6+6=18

Children show multiplication as repeated
addition. Children to write these alongside
pictorial representations.

2 2R

242+2+2+2=10

3+3+3=9




Make arrays

This step focuses on the fact that
multiplication is commutative and children
should be encouraged to identify the two
multiplication sentences that can be seen in
an array. Concrete resources should be used

to help identify different sets of equal groups.

Discuss why an array is a useful and efficient
tool to calculate a multiplication and
encourage children to draw arrays to
represent the multiplication.

=

3x5=15

5x3=15

Children draw representations to show arrays.

...: ::

0000 o

3w1q ‘".

ik Lk
2+2%2+2

$ses> SEses 2
T T ) X2

Q000> | 8%, 22

Children use arrays to show
how to solve multiplication
calculations. Children can show
that multiplication can be done
in any order (commutative).

3x5=15 5x3
=15

Introduce x sign and record as
number sentence

7x10=70
4x5=20

Use an array to write
multiplication sentences and
reinforce repeated addition

00000
00000
00000

5+5+5=15
3+3+3+3+3=15
5x3=15
3x5=15

Multiplication — LKS2




Stage Concrete Pictorial Abstract
Multiply using arrays. Children to draw representations to show arrays. Children use arrays to show how to solve
children build and use arrays to enhance their multiplication calculations. Children can show that
knowledge of the link between repeated multiplication can be done in any order
addition and multiplication and to explore . . . . . . (commutative).
commutativity. The only examples included ;
refer to the times-table facts that children . . . . . .
should know from Year 2, but can be revisited
later in the block as children are introduced to . . . . . .
more times-table facts.

Hr Hr G ~Ir
) 0/0000@
SO W N°
(o)

Complete the sentences to describe the cranges:

Thereare ___ lotsof 9 .........
There are ___ nines. :::::::::
X = 000000000

Children to also draw on their knowledge of
known times tables to calculate unknown
times tables facts.

0 00 .I. oe[e@

5x 8= o0ee

6x8 < (x 8= 4.5 coee 5x
T @[0[®]
altogether D ®




Multiply using partitioning (no exchange).

At this stage, none of the multiplication
calculations require exchanges. Children apply
their understanding of partitioning to
represent and solve calculations using the
expanded method. This is explored through a
progression of representations from base 10
to place value counters and part-whole
models, alongside number sentences.

Tens Ones Tens Ones
Eaaaaaaaaa] 00 )
Rameananma) ue Q0O @
esaannanus] 00 o
[Eamamazans) e QO @

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

32x4

=__ _tensx4+___onesx4




Multiply using partitioning (exchange).
Children continue to explore multiplying 2-
digit numbers by 1-digit numbers, now
looking at calculations that involve an
exchange. This involves partitioning the 2-digit
number into tens and ones, multiplying
separately, then adding the partial products
together. Children use the same
representations as in the previous steps to
provide familiarity and focus their attention
on the new aspect of making an exchange.
Use of the expanded method allows children
to gain a deep understanding of the structure
of the calculation.

ammm | "9 16000 (00000
grmeo | " | Q000 00000
TEET | gaas | (0000 00000

X 8
160

160 + 32 = 192
24 x 8 =192

Complete the workings.
64 x 3

x 8 =__tensx3+_onesx3

32 =+




Multiply using the expanded form.

Children progress from multiplying using informal written methods to the formal written
method. The short multiplication method is introduced for the first time, initially in an
expanded form and then in the formal short single-line form. Children first do calculations
where there are no exchanges, then move on to one and two exchanges. Place value counters
in place value charts are used to illustrate the structure of the short multiplication by
presenting the concrete model alongside the formal written method. Concrete manipulatives
alongside abstract calculations are particularly useful to support children’s understanding of
exchanges.

000 |0000
000 |0000

10

oo co|re = O

(4 x 2 =28)
(30 x 2 = 60)

Short multiplication.

They continue to use the short multiplication method, but now with more columns. Children
need to be secure with the previous step before moving on to this one. Place value counters in
place value charts are again used to model the structure of the formal method, allowing
children to gain a greater understanding of the procedure, particularly where exchanges are
needed. They continue to use the counters to exchange groups of 10 ones for 1 ten and also
exchange 10 tens for 1 hundred and 10 hundreds for 1 thousand. This is mirrored by the
positioning of the exchanged digit in the formal written method.

Hundreds Tens _
Hundreds Tens _ {100 100] OOO 0000

©0 000 (00O Q00 (0000
00O 000 (00O Q00 (0000
(L) 000 |00 000 |0000

O|0|0

NI
- -
w w o

(S o
w -
5RO




Multiplication — UKS2

Stage Concrete Pictorial Abstract
Short multiplication with larger numbers.
This small step builds on this learning and extends
the formal written method for short multiplication Th H T o 113125
to multiplying 4-digit numbers by a 1-digit number. 00 00 830 4

11

Place value counters in place value charts are used

to model the structure of the formal method,

enabling children to gain a greater understanding of
the abstract procedure. Children continue to use

counters to exchange groups.

©00|00 000
00

©00|00 000
Q0

e 6 o6 o

o000 00 000
00
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Multiply using the area model.

Children use the area model to multiply a 2-
digit number by another 2-digit number.
Linking the use of the area model to children’s
prior knowledge of arrays helps children to
understand the model. They see that to find
the total product, they can break the
calculation down, find other products and
then add them together. Initially, the area
model is represented using base 10, which will
enable children to understand size, scale and
place value. Once the children have a good
understanding of place value within the area
model, they use place value counters to work
more efficiently. They then progress to using

only numbers in the model.
3

20

118 R | -

8 8§ | OIOTTD O | X

0006|000
0000|000 0
0000|900 0

=]

-4

@

Pictorial representations can be made using
their concrete manipulatives as visuals. They
can draw the counters using colours to show
different amounts or just use the circles in the
different columns to show their thinking as
shown.

A ST T

)

X 40 4
30 | 1,200 120
2 80 8

44 x 32 = 1200 + 80 + 120 + 8 = 1408
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Long multiplication.

children progress from the area model to
using the formal written method for
multiplication. Encourage children to
recognise the links between the area model
and the formal method, noting where the
subtotals in the formal method match the
totals of parts of the area model. This will
support children’s understanding of each step
of the calculation process.

Thousands Hundreds | Tens Ones

243
X 12
B
2430 AL 243x2

®® 30@“@ 243x10

Annie’s method

X

10

3

30

300

90

300+ 90 + 20 + 6 = 416

Tom’s method

w
o
O o] w

o~
—
a

(32x3)

(32 x 10)
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Multiplying decimals.
Children look at related multiplication facts
using concrete resources such as place value
counters, exploring relationships. They then
multiply numbers with up to 2 decimal places
by 1-digit integers using rows of place value

counters, exchanging when needed.

» Dexter uses place value counters to work out 3.42 x 3

Ol

ultiplying Dagmals By Whole #

U4 x 036=_L144

W
%

§ 0 meaning

gogs

@ 0.2lp weons.

Tth Hth
000 1oor*oo ©0 3142 i
|°°° HOOOO o] x 3 *5hadm91+\eWHOLES F\\s\wﬁmm%ﬁs Cu\'\makc
000 10000 ©0 LT e eisy i SRR
°+—' i 2x162:= ZX) +(2.x006 :}zi‘;ifyl
Aisha: 213 x4 =852 Filip: 2.13 x 4 =852
T - Tth Hth | Thth 'H. ; -OOO -:
-» | |
o Q0 © °9 o0 | ® 000 oo o Ioo I
Q@ 00| ©© o0 | © oo ®0 ! @ IOQ;QJI
0 '00l® o0 o0 :/ooo o0 :/oo

3+4 2
x 3
1 0«2 6

Tth

Hth

Thth

©9o

0066




Division Vocabulary

divide into

divide P

share equally
divided by

divisible by
share

group

Conceptual Vocabulary
- Division

divided by equals

| S St 5
SR
dividend L8 quotient

Vocabulary note: staff should understand and use the terms dividend, divisor and quotient accurately when teaching division. These terms
do not need to be explicitly used by pupils unless they support understanding of the division structure.




Division - EYFS

Stage

Concrete Pictorial Abstract

Sharing fairly

The children will probably already have some experience of sharing and will be quick to point out when items are not shared fairly. During snack
time or group activities, encourage them to check that the items are shared equally and that everyone has the

same. Provide opportunities of real-life contexts to show sharing fairly. They could share out the cards or dominoes before playing a game.
Prompt the children to notice that sometimes they can make equal groups and sometimes they have items left over.

Sorting into equal groups.
The children should also be given opportunities to recognise and make equal groups. Can they give each gingerbread man 3 buttons? Can they
give each child 5 carrot sticks during snack? Can they arrange their pebbles into groups of 2? What about groups of 3?

R R

6in 2 equal
groups




Division - KS1

Stage Concrete Pictorial Abstract
Sharing objects equally. Use pictures to share objects. Use circles Children will be able to represent a division
Divide quantities by sharing into equal groups. | rather than dots to aid counting. calculation using a pictorial method and write
Use range of objects including cubes, Share 10 irto 2 equal groups the division within a number sentence using
c_ounters, objec.ts, or place value counters to 00000 00000 the divide symbol.
aid understanding. How many 23 In107
.6, la'e $3C8 8
l u Develop division as repeated subtraction ona
number line.
(o)

L
ADAD

40+2=20

~ B89

Chlldren to also start sharing using a bar
20
.I.

| ==

1
|
model. 5 5 5




Making equal groups.

Divide quantities into equal groups. Use range
of objects including cubes, counters, objects
or place value counters to aid understanding.

Share 10 into 2 equal groups

How many 2s in 10?

Children to draw circles around objects and
pictures to show grouping.

Children will also a number line to work out
how many equal groups there are.

YO Y Y Y Y

01234586 78 910112

Children to develop an understanding that 10
+2 =5 can be 10 divided into 2 groups or 10

divided into groups of 2.
Share 10 into 2 equal groups

How many 2s in 102

883888

Develop division as repeated subtraction on a
number line.




Link multiplication and division.

Link division to multiplication by

creating an array using manipulatives and
thinking about the number sentences that can
be created.

Draw an array and use lines to split the
array into groups to make multiplication

Find the inverse of multiplication and
division sentences by creating eight linking
number sentences.

8+2=4 2x4=8
o~ ' . 8+4=2 4x2=8
(Vo)

4=8+2 8=2x4

_ ‘. 2=8+4 8=4x2

I : and division sentences:
Division — LKS2
Stage Concrete Pictorial Abstract




Divide using partitioning (no exchange).
Children build on their knowledge of times-
tables and division facts, using these to
support them when dividing a 2-digit number
by a 1-digit number. This step focuses on
partitioning a number into tens and ones and
sharing into equal groups, dividing numbers
that do not involve exchanging or remainders.
Place value counters are used to support their
understanding.

Q0000000 0006@

Tens

(©]®)
Q0
(©]®)
Q0

Ones

00 e
N

Children use part-whole models to represent
the calculations and support their
understanding. It is important that children
divide the tens first and then the ones.

tens + 2 and ones + 2
tens and ones
tens + 3 and ones+3
tens and ones




Division using partitioning (exchange).

They now begin to look at calculations that
involve exchanging between the tens and the
ones. Children can use place value counters to
support their understanding and part-whole
models to show what calculations have been
done.

o |0000

O (0000 |4+2:3-14
o |0000
Hundreds Tens
@ OO0 00%00
© Q000 00000
© Q000 000
o— O

646 + 2 =300 + 20 + 3 = 323




Division — UKS2

Stage Concrete Pictorial Abstract

Short division (no exchange). The formal calculation is shown alongside

Building on informal methods used in Years 3 | familiar models, in particular part-whole 1 2

and 4, this small step introduces children to models and place value charts. In this way, 414 8

the formal written method of short division. the structure of short division becomes clear,

Place value counters are used to support the enabling children to see the relationship

children. between the model and the formal written 1/3
method. 313 9

H T
000 3]9161319

Th

00000
0o

H T
OO (000 O00|000
Q00
Q00




Short division (exchange).

Place value counters continue to be used to
represent the calculations alongside the
formal written method, so that children can
visualise how one relates to the other. In
particular, place value counters in place value
charts help children to make sense of the
steps that they are taking and how this relates

to the context of the question.

Th

1000 § 1,008

ee

T

OQ
QO
[0l

OO0
O

Students continue to use drawn diagrams
with circles to help them divide numbers into
equal groups. Remainders will be seen by not
fitting into a whole group.

Children can use jottings and dots to divide
numbers however this can become inefficient
if there are more than 2 counters being
exchanged. Children to draw on their times
table knowledge instead in this case.

Children continue to build their understanding
of short division, by dividing larger numbers
by 1 and 2-digits.

4 4 8 9 4 r2
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Short division (2-digit numbers).

Children will be encouraged to write multiples
of the divisor (number they’re dividing by)
using the partitioning method to support their
calculations.
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Long division
Children divide 3-digit numbers without
remainders, using an expanded method that
shows the multiples, before progressing to a
more formal long division method. They
divide 4-digit numbers, still without
remainders, using their knowledge of
multiplying by 10 and 100. When dividing by
composite numbers, it may be worth
comparing the long division method with the
method of division using factors covered in
the previous small step.

408 + 12

xl———'

[
30x12=360 4><12=48

https://www.youtube.com/watch?v=vwgLPLd

181k

w hlo

Multiples of 12: 12x1 =12

:g 12x2=24
60 (12 % 30) 12x3=36
712 12x4=48
= (12x0 12x5=60
0

12x6=72

0 4 8 9

15|73 /3 5
6 00 0  (15x400)

1[3/3]5
112 0/0 (15 x 80)

1/35
135 (15 x 9)

0



https://www.youtube.com/watch?v=vwgLPLd181k
https://www.youtube.com/watch?v=vwgLPLd181k

12

Division with decimals.

Children explore a range of division facts using
times-table knowledge, for example 144 + 12
=12,s501.44 + 12 =0.12. Using place value
counters, children put counters into groups,
starting with the greatest place value column.
They start with division where no exchanges
are needed before moving on to calculations
needing exchanges. They use the formal
written method for division alongside the
place value charts.

Dani Mo Kim
00 e @20 Q0
‘ 24 +2=12 ‘ | 24 +2=12 ‘ |0‘24+2=0_12‘

Students continue to use drawn diagrams
with circles to help them divide numbers into
equal groups.

1+3 3

4|5-‘3 2




