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Calculation Policy for Mathematics

This calculation policy sets out the methods used to help our pupils with calculations and has been devised
to meet requirements of the National Curriculum for the teaching and learning of mathematics. It is also
designed to give pupils a consistent and smooth progression of learning in calculations across the school,
considering Maths No Problem! - A Singaporean teaching style in Maths.

A Maths Mastery Approach

Teaching maths for mastery is a transformational approach to maths teaching which stems from high
performing Asian nations such as Singapore. When taught to master maths, children develop their
mathematical fluency without resorting to rote learning and can solve non-routine maths problems
without having to memorise procedures.

This Calculation Policy shows methods that pupils will be taught within their respective year group. It is
shown in teaching order. Children should be confident in choosing and using a strategy that they know will
get them to the correct answer as efficiently as possible; pupils are free to choose their preferred method
to solve calculations.

Concrete, Pictorial, Abstract: A key principle behind the Singapore Maths textbooks and Maths Mastery is
based on the concrete, visual and abstract approach. It is accepted as a highly effective approach to
teaching that develops a deep and sustainable understanding of maths. Pupils are first introduced to an
idea or skill by acting it out with real objects (a hands-on approach). Pupils then are moved onto the
pictorial stage, where pupils are encouraged to relate the concrete understanding to pictorial
representations. The final abstract stage is a change for pupils to represent problems by using
mathematical notion.

Whilst this calculation policy aims to show the CPA approach to the different calculations, it is not always
noted further up the year groups. However, it is expected that the CPA approach is used continuously in all
new learning and calculations even when not noted.
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Reception

Topic/Strand Representation Key ldea
L
e A key developrment underpinning the ability to add
Recention Perceptual . is subitising. Perceptual subitising is when pupils
B Subitising ® can recognise the quantity of items in groups up to
.. 5 without counting each item.
L
L
L N
L)
L
This is a mathematical structure that underpins all
. Part - Part addition situations. Mumbers can be understood in
Reception )
= Whale terms of their parts; understanding that the parts

are part of a larger collaction.
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Topic/Strand Representation Key ldea

L
I \!‘ ./a" "\ / Pupils are able to recagnise a quantity by

\ Conceptual - - — combining groups that have not needad ta be
Reception o - — — . . .
Subitising .-'/i - i H\' 7 \‘. counted. Pupils may see 5 items as 3 items and
:'. &9 . + | & :| - |:' I 2 items.
"'\‘_\_.__'___/i \-.__‘_ B v \-\_\__ __,f'
W R WA
| 1 .'l . I| — ! . . l|
| | + ',_‘ .. _,:I — ',‘.";
"'\_\_\_ _F_/’ '\\.. iy \"\-..!.-"/

|"i'i‘| :'K-i\: Pupils are able to demenstrate all possible whole
. Compaosition h!—y \‘!—% rurmber compesitions of 5, incleding recognising
Recaption of & - - --‘1': \‘s--- and showing & on a five frame and using a number
I..wi. AT T e ’ ! )
W '-\ I@ ./ Lo bond dizgrarm.
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Topic/Strand Representation Key ldea

| ! ! |

||'- . '-l + |, . . ._.I = I: _.l

\\-.___ \\.\___.-”-’ \-\. __,.-'/

7 i , o~ o o
I'. . Hl + I/.';\‘ll — \ll

i | i |
'\ﬂ- & J k\! .fr' - N -/.’ Pupils are able to recogniss & quantity by
- - .,
\ Conceptual T o T combining groups that have nat needed ta be
Reception o - — . _ a :
ubitisin ' ; ’ counted. Pupils may see 5 items as 3 items an
Subitising o e Vs \ . ™, ted. Pupils may t 3t d

:IL X | JI:- + | * = { | 2 iterns.

‘\‘_\_.__'_!/ 1"--.\___ o "\-._\____.-f

TN /e N e
f | ! | e

] + I . I - .

1 | 3 . J -_— . ._.'I

"'\,__,/f Ry Ry

|"i'i\| :'K-i"l Pupils are able to demonstrate all possible whola
. Composition k!—!f @—!{'( rnumber compesitions of 5, induding recognising
Reception h! { *, )
of & -’i-ﬁ e - I;!--_--\. and showing & on a five frame and using a number

| | | | I | SR

\ e/ .\._./J !_-j L/ bond diagram.
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Year Topic/Strand Representation Key ldea

Pupils are able to demenstrate all possible whaole
Composition rumber compesitions of 10, including recagnising

Reception of 10

and showing 10 en a ten frame and using a
rumber bond dizgram.

\ Adding 1, Pupils relate adding 1 te 1 mara than the
Reception
1 More i i starting number.

1more than 3 is 1less than & is

1more than 5 is |« 1less than 7 is |

1more than 8 is . 1less than 10 is .
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Topic/Strand Representation Key ldea

2 | Doubls |

Pupils understand doubles up ta 5 + 5. This forms
3 | Couble the basis of generalising about near doubles.

Reception Doubles 1 Pupils should alsa develop an awareness that the
- l sum af any whole number that is doubled will be an

even rnumber.

5 1 Doubls |

(’r i Pupils understand zero can be added to any
R ti Adding £ i L0
eeeption ing cera S rumber but the number will remain unchanged.
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Year 1

Topic/Strand Representation Key ldea
whole Thizs is a mathematical structure that underpins all
B addition situations. Mumbers can be understood in
Part - Part - terms of their parts; understanding that the parts
Year 1 Whole / \ are part af a larger collaction.
‘ 2 Pupils develap an understanding of the parts arnd
part part the whale within an equatian.

0o 12 3 & 5|6 7 8|8 10
0+0|0+1|0+2|0+3|0+4|0+50+6|0+7|0+8D+9 0+10
1+0 [ 1+1[142 143|144 1+5 146 1+7 |1+8 149
240 2+1|2+2 2+3 2+4 |2+5 2+6 2+7 2+8B
[3+1(3+2|3+3|5%8 |3+5|3+6|3+7|
441 4+32 | BH3 [4+4 |5+5 446 |
5+1|5+2|5+3 5+4 5+5
6+1|6+2|6+3 6+4
RS
E+1
9+1

[ B T ]
+ 4+ o+

ul
+

T+2|7+3
a+2

oo
+

Pupils develop automatic recall of number bonds

3 plus 4 equals 7. tar 10. This can ba shown using a ten frame, a

Humber Bonds 4 plus 3 equals 7.
Year 1
to 10
part part part part
3 & & 3
whole whole H ||

3 + & = 7

['=]
+

E|wnqmm#muug¢
o
+
Qoo oo oo

=
T
[=]

number bond dizgram and written as an eguation.
This understanding can be related to adding tens,
hundreds and sa on when used with a sound
understanding of place value.
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Topic/Strand Representation Key ldea

Pupils are first introduced ta a linear numiber
systern through the number track. This is a

Using a pracursor ta the number line.
Year 1 Number Track
UrRaar fhad Pupils may berafit from placing items on the
number track as they count and add, befare moving
on to use the mare abstract number line.
S+3= Pupils mave from a number track to a number line,
Start f & th starting fram zera and having marked increments
rom 5, then
Counting % count 3 more. af 1.
Year 1 on Using a - TH . b . b
e use of the numbear line s further developed
Mumber Line Y T T when caunting starts fiom 3 given aumber felvis
Mocks ™ Y when counting starts from a given number, relying
1 | ] 1 | | ] N on pupils’ ability to locate and count an from a
{I] .Il ; 3 ; ; é 4 8 given rumber.
_ Pupils use their part—-whale understanding to
1+ r ’ 5|,' 10+6=16 refamea a number into its camponent parts in order
Adding by / \ oy 1+5=16 to make 10 within an equation.
Year 1 . S
Making 10 10 ‘" ' Pupils alzo look for combinations of numbers that

maka 10 in addition examples that have 3 numbers
with a sum greater than 10.
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Topic/Strand Representation Key ldea

How many
Emma has Sam has balls in
two balls. four balls. total?

Additian Ward Pupils apply their knowledge of addition within

Year 1 the context of word problems. The problems may
Problems

invahve different situations, contexts ar strategies.
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Year 2

Topic/Strand

Representation

MATHS pdl
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Key ldea

Year 2

Year 2

Year 2

Part - Part -
Whole

Counting
on Using a
Mumber Line

Base 10 Blocks

T0 14
Bh=70+14
+10 +10
ff Wﬁl | l
“ 1 | | | T
50 a0 J0 0] Qo 100

60+ 20 =80
Wewwwewww =
10 ones =

10 tens =

\

1ten

1 hundred

This is a mathematical structure that underpins all
addition situations. Numbsrs can be understood in
terms of their parts; understanding that the parts
are part of a larger collection.

Pupils develop an understanding of the parts and
the whale within an eguatian.

The use of the number line is further developed
when counting starts from a givan number, ralying
on pupills’ ability to locate and count from a given
number, including starting from a 2-digit number.

Initially & 1-digit number is added to a 2-digit
rumber, then this progressas ta a number lina
shown with intervals of 10 when adding 2-digit
rumbers that do not have any onas.

The usa of base 10 blocks provides a
representation of the place value, primarily of
2-digit numbers.

This representation is related to the formal written
method but also encourages pupils to use their
understanding of adding the same noun to add
2-digit numbers. Far example, 20 + 30 can be
understood as 2 tens + 3 tens. The sum of these
rumbers is 50 or B tens.

An understanding of place value will support

addition as well as subtraction, multiplication and
division.



Year 2

Year 2

Topic/Strand Representation

43+8= Start by adding the ones. .
//’ T %
J"{/’ ﬁ tens ones
' / i
*

o W

Lol
J ones + 8 ones = 11 ones Ranama 10 anas a1 tan *
11 ones =1 ten and 1 one S

Formal Written
Method ten

Then add the tens.

W

w : 1

4 tens + 1 ten = 5 tens
40+ 10 =50

43 +B =581

Thara are 51 botiles of water in tatal.

1
3

Ll b2

Adding
Fractions

L and 2 make 1 whole.

MATHS pd
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Key ldea

This is a procedural method that relies on a pupil's
conceptual understanding of addition.

This bagins without ranaming and prograssas
to the renaming of 10 ones into 1 ten. Pupils
understand that at this stage, they start with the
addition of the ones before they add the tens.
This method is suppoarted with base 10 block
representation.

The formal written methad is always accompanied
by & writbern equation to ensure that the relationship
betwesan the representations is made.

Pupils use their understanding of adding the same
noun when adding fractions through a written
sentence. Fractions with the same denominator are
added using a '[] and [ ] make [ ]’ structure.
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Topic/Strand Representation Key ldea

This is a mathematical structure that underpins all

17 9+8=17 17-9=8 e, addition situations. Mumbers can be understood in
Vear 3 Part - Part - /,. \ B+9=17 17-8=9 .:- terms af their parts; understanding that the parts
ear Whale 17 is the whole. are part of a larger collaction.
9 8 & and 9 are the parts. Pupils develop an understanding of the parts and
the whale within an eguation.
The use of the number line is further developed
100 more 100 more 100 more 100 more 100 more when counting starts from a given number, relying
e T T T on pupils’ ability to locate and count fram a given
Counting « | 1 | 1 L number, including starting from a 3-digit number.
Year 3 on Using a I ! ! ! ! !
Number Line 287 387 487 587 GET 787 Initially & 1-digit number is addad ta a 3-digit

number, then this prograssas ta a number ling
287 + 500 =787
shown with intarvals of 1, then 10 and eventually

to 100.

The usa of base 10 blocks provides a

reprasentation of the place value of 3-digit

; e Jumbers
W e numbers.

Year 3 Base 10 Blocks “ Lo e

This representation is ralated ta the formal writhen
method but also encourages pupils to use their

notee understanding of adding the same noun to add
g7 3-digit numbers. Far example, 200 + 500 can be
g e understood as 2 hundreds + 5 hundreds. The sum
& 7 of these numbers is 700 ar 7 hundreds.
2B7 + 500 = 787 287 +/EOO™ Progression i made by adding ones, than tens
787 fons watched the gome in total. f \. ! 200+ s00= 700 and finally hundreds before the addition of all 3
! 87 ¢ 700 = 787 i5 undertaken.

87 {200 /

ey An understanding of place value will support
addition as well as subtraction, multiplication
and diasion.
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Topic/Strand Representation Key ldea

CILEE -3

Stazl A tha ona
% onas * 2 onae =4 ones

a et
I e 5 1
i # - ol
# This procedural method progresses fram the
ﬁ reraming of 10 anes inta 1 ten to include the
Stap? el tha tara renaming of 10 tens to 1 hundred. The procedure
Ltan = @ by = % b rermains unchanged from Year 2.
et -'“"f e Pupils understand that at this stage, they start with
Year 3 Formal Written Rt the addition of the ones, then the tens, then finally
‘ear
Method i 4 : the hundreds.
r # . .
:;,."'.’.-'-’f s This method is supported with base 10 block
ﬁ representation. The formal written method is
always accompanied by a written eguation
Stazd dctheAundrads to ensure that the relationship betweaen the
i representations is mada.
vz .
H 1
ﬁ B S
([ B
15w SEQ = 0HE
Pupils are givar the apportunity to further devalap
408 + 50 = their number sense by wsing a ‘make 100" strategy
with numbers that are 'near hundreds'.
Year 3 Adding by :'?493"'\ +50 =500+48 They use theair part-whole understanding to
Making 100 E ] rerama a given number to make 100, For example,
2 Jj 48 A98 + 80 can be renamed as 498 + 7 + 48
e Pupils add 2 ta 498 ta make 500, than add the

remairing 48



MATHS pa

NO PROBLEMI

Topic/Strand Representation Key ldea

I'had 593 points. I had 695 points. I had 498 points.
593 is about 600. 695 is about 700. 498 is about 500.
¥ v o
5 - Pupils use their number sense to recognise
1 rumbers close to a hundred and how astimation
Year 3 Estimating i ‘ .‘e@‘
1 can help accuracy in completing a precise
] ‘ calculation.
Lulu Sam Hannah
600 + 50 = 650 700 + 70 =770 500 + 50 = 550
1 5
& [
i Al Al
- Pupils use their understanding of adding the
same noun when adding fractions with the same
Year 3 Adding . " g denaminator.
Fractions ?
_ The adding of fractions uses equations and is
1 sixth and 5 sixths make 6 sixths. ) P
supportad throwgh pictarial represantation.
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Year 4

Topic/Strand

Representation

MATHS pd
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Key ldea

ik ‘ A number can be expressed asa
sum of the values of its digits.

-y

Year 4 Part = Part - 1636 = 1000 + 400 + 30+ 6 @

Whole

1000 400 30 G

L L L L
Ll

N\

Year 4 Base 10 Blocks l

00000 wwwioi
OO0O0OE 1010101010 @

l l
10 (100

10 ones =1 ten

l
uolusclolisg
@?@@

o

10 tens =1 hundred 10 hundreds =1 thousand

This is a mathematical structure that underpins all
addition situations. Mumbsers can be understood in
terms of their parts; understanding that the parts are
part of a larger collection. The bar model is used as a
representation of a problam that can be related to a
part—whole addition situation.

Pupils develap an understanding of the parts and the
whele within an equatian.

The use of base 10 blocks provides a representation
of the place value of 3-digit numbers.

This representation is related to the formal written
method but alse encourages pupils to use their
understanding of adding the same naun.

In Year 4, a transition between base 10 blocks and
place—value counters takes place.
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Topic/Strand Representation Key ldea

4506 + 3125 =

Stepl  Add the ones.
6 ones and 5 ones = 11 ones
Rename the ones.
11 ones =1 ten and I one

@ — Place—value counters are used to represent
addition situations. This transition relies on pupils

understanding the value of each counter without
10 10 i’ U being able te count its physical attributes.

60066

Place-Walue
Year 4 Pupils will have the spportunity te renarme 10

o _ counters of the same value to 1 countar with a

00 00
6 60

Counters

value 10 times greatar and vice varsa. The idea of

composing and decomposing at a rate of 10 should
be well understocd at this stage.

60
o
©

6 60
00006

10 10

00 00




Topic/Strand

Formal
Year 4 Wiritten
Method
Estimating
Year 4
ear the Sum
Year 4 Making 10 and

Making 100

Representation
4188 + 3245 =
4 1 8B B
+ 3 2 4 5
I 3 Addthe ones.
1 2 0 Addthe tens.
3 0 0 Addthe hundreds.
+ 0 0 0  Addthe thousands.
4 F 3
2 6 1
+ 2 & 4
&
Start by estimating. i
-
4188 = 4200 The answer will ‘1
3245 = 3200 be about 74500,
L4200 + 3200 = 7400 H
make 10
4072+ 8=

4072+ B=4070+10
4072 + 8= 4080

make 100
97 + 5213 =
97 + 5213 = 100 + 5210
= 5310

MATHS pdl

NO PROBLEMI

Key ldea

Pupils will have the epportunity to use a long and
shert version of this pracedural method. In the leng
representation, the sum of adding each place is
showrin its entirety befare being added to find the
final sum.

In the short represantation, the sum of each place

15 showwn as part of the total sum and as a small
rumber added ta an existing place when a ten of one
place is made.

The procedure remams unchanged fram Year 2.

Estimation is introduced as an approach to start a
caleulation. Estimation is a skill that halps develop
rumber sense. Pupils are expected to be able to
decide if an answer is reasonable. Beginning a
caleulation with estimation is developed during the
addition chapter.

A mental method that invelves renaming numbsars to
make 10 or 100 before finding the sum.

Pupils develop their number sense by recognising
rumbers closa to a ter ar close to a hundred and
renaming a number in the equation to bring a
rumber ta the nearest 10 or nearest 100 without
having ta compensate the sum.
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Topic/Strand Representation Key ldea

o Lulu used this method to find
the sum of 3067 and 9. I know adding 9is 1

less than adding 10.
3067 +10=3077 ~
j Lless A mental method that uses a similar equation in
. . 3067+ 9=3076 « - which a number in the original caleulation is shawn
Adding Using
Year 4 . to the nearest 10 or 100 before carrying out the
Compensation .
o Ravi used this method to find caleulation. This calculation 15 used ta help find the
the sum of 98 and 5262, I know adding 98 is 2 surm of the ariginal eguatian.
less than adding 100. ﬂ
100 + 5262 = 5362 ~, ? v
: 2 less -
98 + 5262 =5360 & "
- I | Pupils use their understanding of adding the
- I | sama roun when adding fractions with the same
denaminator. The adding of fractions uses equations
Yoar 4 Adding l and is supported through pictonial representation.
Fractions

—:l Pupils use their understanding of equivalence to

ensure danominatars are the same before carrying
out the addibion.

[ =
ol |
[N
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Year 5

Year Topic/Strand

Counting
on Using
Year 5 Place-Value

Counters

Counting
Year & on Using
Mumber Lines

Representation

32541+ 25000 =

SO CCQQ un @ (Gmaim ,

@m:m

10 10 £h 32541, 33541,
34541, 35541, ge
36541 "
"

0

000

000
00
:

@)
000 _ 00

Count on 24000 from 32541,

+ 1000 + 1000 + 1000 + 1000 25000
T T e e ey

o [ [ f {— 20000 4000
32541 33541 34541 35541 36541

32541 + 4000 = 365541

+ 10000 + 10000

| | 1l
| | -

36541 46541 56541

36541 + 20000 = 56 551
32541+ 25000 = 56541

MATHS pa
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Key ldea

Pupils use place—value counters to suppart counting
on in thousands to find the sum.

Pupils caunt in thousands and ten thousands, using a
nurmber ling ta show this counting an method.
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Topic/Strand Representation Key ldea

S _[e®
Formal Place-value counters are used to represent the
Year 5 Written 1 000 farmal written method.
Method 5 thousands + 7 thousands = 12 thousands ‘ )
+1 000 The procedure remains unchanged from Year 2.

12 thousands = 1 ten thousand + 2 thousands

32 000
e a

15000 + 17000 = 32000 -

11
Add =, <= and
2°6 12
Pupils use their understanding of adding the
same noun when adding fractions with the same
. . & A A | denominator. The adding of fractions uses equations
Year 5 Adding 1 1 3 and is supported through pictonal representation.
Fractions 2 3 12
Pupils use their understanding of equivalence to
ensure denominators are the same before carryin
1,43 8 203 b aackil v
sttt out the addition.



Topic/Strand

Adding

Year &
ear Decimals

Adding
Decimals

Year 5 Using the
Formal Written
Method

MATHS pd

NO PROBLEMI

Representation Key ldea

pancakes _ 0.1 is 1 tenth.
Pupils use their understanding of adding the same
sweetcorn fritters _ I nouns when adding tenths. Tenths are represanted

\ . 4 using bar models, written wards and equations.
0.2 kg .
1tenth and 2 tenths ==
01+0.2=03 moke BB tenths.
The procedure for adding decimals using a fermal

wiitten method is the same as when adding whala

El1 .80 rumbers, but attention neads ta be givan ta the

YED .70 decimal point. The decimal paint does not reprasent

ﬁ a place but separates the whole fram the fractional

part of a number. Careful alignment is neaded when
adding decimal numbers using a formal writtan
method.
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Year 6

Topic/Strand Representation Key ldea

First, carry out all the cperations in ().
Next, perform all the multiplication and division.

Than, calculate all the addition and subtraction. Pupils utilise the previous addition skills within

Additi
withlir:m mixed operation equations. Addition is carried aut
Year 6 Order of Caleulate after multiplication ard division. If cnly addition and
o " ) subtraction are present in an eguation, pupils wark
perations (@) (1+3)=5-7= from left to right.
By 1+(3=8)-7=
e} (1+3)=(F-5)=
1.3 1_2
1 | - - | | 2 s & 3 6 Pupils use their understanding of adding the same
2 neun when adding fractions with the same and
' — I ]| fferent denominators
Vear 6 Adding 1 - - - - different denominators.
‘ear . - | i | -
Fractions 3 7 Pupils use their understanding of equivalence to
1 1 5 ensure the rnouns and the denominators are the same
3 + 3 = B before the calculation is completad.
Pupils use their understanding of adding the
E 3.9 0 same nouns when adding decimal numbers, They
Year & Adding + F 2 50 use place—value knowledge and compasing and
Decimals F 6 4 0 decomposing at a rate of 10 when adding decimals.

The procedure remains the same as adding
whole numbers.



MATHS pdl

NO PROBLEMI

Topic/Strand Representation Key ldea

6 units
1 1
2 2
Ty e
dﬂgz-._._._._._-; dugs __:_:_: Pupils are expected to utilise previously learmed
E gddition skills within increasingly complex situations.
4 240 — 240 The procedure of addition is often at a level
Year 6 Bar Models e iy o .
. — previously learnad in isolation but the skill being
. i
cats ____.' crrs -___.' developed is identifying when to use addition within
| S a problem.
4 units

There are & + & units altogether.

10 units = 240
1 unit = 24
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Reception

Topic/Strand Representation Key Idea

L
L] N _
e A key developrment underpinning the ability to
. Perceptual subtract is subitizsing. Perceptual subitising is whean
Reception . . .
Subitising 3 pupils can recaognisea the guantity of items in graups
.. up to & without counting each item.
L
o9
L
L ] T
o9
This is a mathematical structure that underpins
, Part-Part- subtractian situations. Mumbers can ba understaod in
Reception :
‘Whaole terms of their parts; understanding that the parts are

part of a larger collection.




Topic/Strand

Conceptual
R ti vt
ecepton Subitising
Composition
R ti
eception of 5
Compaosition
Reception P

of 10

Representation

i i
|| | o
X e
% A
."i' \I l'f}F -\) fi ;\'l I}- “\
AL N el oS
I":iil}'l _'ilil;'l
Ty ey
N N
e o
T T TN ST
AN, A,
TN
H+H
' _x" N
I\ '..--"'l. \ . -"JI
e =,
‘saaee lenaaw
e esese

MATHS a1
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Key ldea

Pupils are able to recognise different quantities by
cambining within a graup withaut counting them.

Pupils can combine these guantities to find the whaole
amaount. This skill is used when subtracting smiall
amaunts.

Pupils are able to demenstrate all passible whale
rumber compositions of 5, incduding recognising and
showing 5 on a five frame and using a number bond
diagram.

Pupils are able to demenstrate all possible whale
rumber compositions of 10, including recagnising
and shawing 10 on a ten frame and using a number

bond diagram.



Reception

Reception

Reception

Topic/Strand

Subtracting 1,
1 Less

Doubles

Subtracting
Zera

Representation

1 more than 5§ is o llessthandis | |

1 more than 5 is . 1less than 7 is .
1 more than 9 is I:l 1 less than 10 is .

10—+ Half
a8 Half
-
S
- -

1

MATHS pa
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Key ldea

Pupils relate subtracting 1 to cne less than the
starting number.

By knowing doubles, pupils can find half of a guantity
that remains after half the quantity is subtractad.

Pupils understand zero can be subtracted from any
rumber but the number will remain unchanged.
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Year 1

Topic/Strand

Representation

MATHR X

Key ldea

Year 1

Year 1

Part-Part-
‘Whaole

MHumber Bonds
to 10

whole

6
G-4=2 / \
4 2

part part

2 elephants are not adults.

There are &6
elephants.

4 glephants
are adults.

1l

This is a mathematical structure that underpins
subtraction situations. Mumbers can be understead in
terms of their parts; understanding that the parts are
part of a larger collaction.

Pupils develop an understanding of the parts and the
whole within an equation.

Pupils develop automatic recall of number bands
ta 10, This can be shawn using a ten frame, a
rumber bond diagrarm and written as an equation.
This understanding can be related to subtracting
taris, hundreds and o an whan used with a sound
understanding of plate valuea.



MATHS pa

NO PROBLEMI

Topic/Strand Representation Key Idea

g, 4567
e 80,10

43210 Pupils are first introduced to a linear number system

through the number track. This is @ precursor to the
number line.

Using a
Year 1 N ?) Track
umber irac Pupils may benefit from placing items on the number
track as they count and subtract before moving on to
use the more abstract number line
Pupils move from a number track to a number line,
L | | | | | | | | | | o starting from zero and having marked increments
I | | | I | | | | | [
P of 1.
Coliting Pack o 1 2 3 4 5 6 7 8 9 10
Year 1 Using a 0 R L SO The use of the number line is further developed
Number Line §<naik when counting back starts from a given number,
relying on pupils” ability to locate and count back
from a given number.
16 _’."9-. 10—9=‘1
> g 1+6=7 Pupils use their part-whale understanding to rename
Year 1 Sébiracting / \ ' : a number into its component parts in order to
from 10 , 16-9=7 bk o PR
6 10/ subtract from 10 within an equation.

There are 7 logs left.



Year 1

Topic/Strand

Subtraction
‘Word
Problems

Representation

g &
’/}4 =9 =35
The number of people \\rh.e number of people
at the bus stop. left at the bus stop.

The number of people
whao got on the bus.

There are 5 people left at the bus stop.

MATHS pdl

NO PROBLEMI

Key ldea

Pupils develop an understanding of situations and
prablems that require subtrachan.



Subtraction Calculation Policy
Year 2 NG PROBLEMI

MATHS pa

Topic/Strand Representation Key ldea

This 15 a mathematical structure that underpins
/ \ E subtraction situations. Mumbers can be understaad in
S
r

Part-Part- terms of their parts; understanding that the parts are

Year 2 'y
ear Whole 30) L7,

part of a larger collection.

T-5=2 Pupils develap an understanding of the parts and the
37 -5=33 whole within an egquation.

37-5= Srart eounting hack fi - The use of the number line is further developed
g ba s L e whien counting back starts fram a gieen number,
relying on pupils’ ability ta locate and count back
Counting Back T frem a given number, including starting fram a
Year 2 Using a I I I I I I I I I I Fl 2-digit number.
Number Line 31 32 33 34 35 36 3IF I8 39 40 ] l Inibially a 1-digit number is subtracted fram a 2-digit
number, than this progresseas to a number lina

37-5=37 shown with intervals af 10 when subtracting 2-digit
numbers that da not have any ones.

Use m_ to help you.

o

- The use of base 10 blocks provides a representation
5ones -1 one = 4 ones ) o

G-1=4 of the place value primarily of Z-digit nurmbers.
This representation is related to the formal writtben

method but alse encourages pupils to use their

— - JF

understanding of subtracting the same noun ta
Year 2 Base 10 Blocks subtract 2-digit numbers. For example, 50 - 30 can
be understocd as 5 tens - 3 tens. The difference

. betwesn the numbers is 20 ar 2 tens,

W

"a An understanding of place value will support
5 tens — 1 ten = 4 tens Stens =50 subtractian as well as addition, multiplicatior and
50 -10 =40 divisian.



Topic/Strand

Formal
Year 2 ‘Written
Method

Subtraction
Year 2 Ward

Problems

Representation

e
yew 5 &

8 ones - 0 ones = 8 ones

B-0=8
tens ones
Vewvww
LRl 5 8
- 0

5tens - 4 tens = 1 ten

50 -40=10
58-40=18
_- Total number of §.
79
s * ™
= ] A . _J
23 7

Wumber of @ Hannah A
and Sam ate. Subtract 23 from79.  ~
T9-23=56 .

There are 56 strawberries laft.

I

MATHS pd

NO PROBLEM!

Key ldea

This is a pracedural methad that relies an a pupil's
conceptual understanding of subtraction.

Initially, this begins without renaming and progresses
to the renaming of 1 terinto 10 anes. Pupils
understand that at this stage, they start with the
subtraction of the cnes before they subtract the

ters. This mathod is supported with base 10 block
represantation.

The formal written methad is always accompanied

by & written equation to ensure that the relationship
betwean the reprasentations are mada.

Pupils develop an understanding of situations and
prablems that require subtraction.
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Year 3

Topic/Strand

Representation

MATHS pdl

NO PROBLEMI

Key ldea

Year 3

Year 3

Year 3

Part-Part=
Whaole

Counting Back
Using a
Mumber Line

Base 10 Blocks

17 §5+8=17  17-9=8 e
/ \ g+9=17  17-8=9 e
17isthe whola.

9 8

8 and 9 are the parts.

100 less 100 less 100 less 100 less 100 less 100 less
e e e e e

| ] l | | ] |
i I | | | I I

196 296 396 496 298 696 796

796 - 600 =196

.-f:ﬁ"-
Z o
Z S

796 - 600 = 196 796 -/ GOC",

There were 196 people left at the airport. / \ 00 - 600 =100
/ 96 + 100 = 196

This 15 a mathematical structure that underpins
subtraction situstions. Murnbers can be understaod in
terms af their parts; understanding that the parts are
part of a larger collaction.

Fupils develop an understanding of the parts and the
whigle within an equatian.

The use of the number line 15 further developed
whien counting back starts from a given numiber,
relying on pupils’ ability to locate and count back
from a given number, including starting from a
3-digit number.

Inibially a 1-digit number is subtracted fram a 3-digit
number, than this prograsses to a number ling shown
with intervals of 1, then 10 and then progressing to
120,

The use of basae 10 blecks provides a reprasentation
of the place value of 3-digit numbsers. This
reprasentation is related to the farmal wiitten
method but also encourages pupils o use their
understanding of subtracting the same noun to
subtract from 3-digit numbsars. For example, 700 -
400 can be understood as 7 hundreds — 4 hundreds.
The difference betwesn these numbers is 200 ar 3
hundreds. Progression is made by subtracting ones,
then tens and finally hurndrads befora the sublraction
of all 3 places is undertaken. Anunderstanding

of place valug will support subtraction as well as
addition, multiplication and division.



MATHS b

NO PROBLEMI

Topic/Strand Representation Key ldea
507
507 - 143 =
Stepl  Subtroct the ones. / | \
400 100 T
vy
HiK
a
5 a
-1
Tones - 3 ones = 4 ones
This procedural method progresses from the
Step 2 Rename 1 hundred as 10 tens. renaming of 10 ones inta 1 ten to include the
Subtract the tens. ﬁ Ll renaming of 10 tens to 1 hundrad when necessary.
://?’ The proacedure itself remams unchanged fram Year 2.
T Ll ""’/ Pupils understand that at this stage, thay start with
Year 3 Formal Written ¥ — s the subtraction of the ones, then the tens, then
Method finally the hundreds.
This method is supported with base 10 block
=& tens = 6 tans h t & representation. The formal written method is
5 & 7 always accompanied by a written eguation
to ensure that the relationship bebween the
-1 3 represantations ara made.
[é 4

Step 3 Subtract the hundreds.

Ll

T

|
o=
[£]

4 hundreds - 1 hundred = 3 hundreds ] [ 4
507 - 143 = 364



MATHS b

NO PROBLEMI

Topic/Strand Representation Key ldea

748 - 425 =

Step1 Subtract the ones.

8 ones - 5 ones = 3 ones ‘
Pupils should understand that subtraction is the

Year 3 Inverse h t o inverse operation of addition. They are encouraged
Operation e 7 4 to check completed subtraction calculations using
L] addition.
- 4 2 5
Step 2 Subtract the tens
4 tens - 2 tens = 2 tens
h t o
Yew
7 8
- 4 5
3
Step 3 Subtrect the hundreds , ) .
P {,‘.Md,‘.“ < :hmdrc“ =3 hundreds Pupils are required to find the difference in a
z ¢ comparison problem when represented by a bar
Difference h t o /
Year 3 Usioa a / *se i B model. To find the difference, the known part is
Ba Slodel . Bl 8 subtracted from the quantity it is being compared to.
r i A N
> 3 The comparison moedel reinforces the understanding
of difference in subtraction.
748 - 425 =323
323 tomatoes are left
Check your answer
using addition.
3234 425=748
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Year 4 NO PROBLEMI

Topic/Strand Representation Key Idea

432 This is a mathematical structure that underpins
subtraction situations. Numbers can be understood
Part-Part- / | \ in terms of their parts: understanding that the parts
Year 4 Whole 400 20 12 are part of a larger collection.
-100 -10 - 9
300 10 3 Pupils develop an understanding of the parts and the

whole within an equation.

What is the difference between 432 and 1197?

@ @ 10 10 (€D €D| There arenot encugh ones.
10100

X ‘
10 Rename 1 ten as 10 ones. . Place-value counters are used to represent
-
subtraction situations. This transition from base 10
l ' blacks relies on pupils understanding the value of

each counter without being able to count its physical

Place-Value @ @ 10 10 432 attributes,
Year 4 c / | \
ounters @ @ Pupils will have the opportunity to rename 1
400 20 12 counter to 10 counters with a value 10 times
-100 -10 - 9 smaller in order to carry out a formal written

300 10 3 method. The idea of decomposing at a rate of 10
should be well understood at this stage.

o000
(. @0000e
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Year Topic/Strand Representation Key ldea

@ @@ = 1u oo Rename 1 ten é
@ @ 10 IL:!'?—-'LI o o to 10 ones. £

00 4
00 _ .

000

o
o

XXRXXRNOCCO ©Cooee

Pupils will use the farmal written method initially
without renaming, and then move to subtraction that

requires renaming.

Formal Written l

Year 4 Method

The procedure remains the same as learned in Year 3

Now there are enough but the numbers increase to include 4-digit numbers
ones to subtract. being subtracted from 4-digit numbers.

XXO
XX
&4

[
v | £ om
(X I
(=3 N
lnlan.

XRXXOOCOO 00006
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Year Topic/Strand Representation Key ldea
5348 5 3 K &
// \\ - %1 3 9
5000 300 30 18 1 2 0 9

Step1 Subtract the ones.
18 ones - 9 ones = 9 ones

Pupils are encouraged to check subtraction

Using Addition Step2 Subtract the tens. el by addina t (t btrahend
calculations by adding the parts [the subtrahen
Year 4 to Check 3 tens - 3 tens = O tens e e S DN L6 slaidon
7 and the difference) to ensure the sum is equal to the
Subtraction

Step 3 Subtract the hundreds. Fa whole [the minuend).
3 hundreds - 1 hundred = 2 hundreds

Step 4 Subtract the thousands. :{5?‘ Check.

5 thousands - 4 thousands = 1 thousand “ 1209

+ 4139

5348 - 4139 =1209 5348

3002 - 198 = 2804
3002 Mental subtraction methods include partitioning the
Year 4 Mental / \ minuend to 5|mpl?l'y' the subtraction calculation. The
Methods Ve approach shown is supported by an understanding
2802 200 ~

of number bonds to 10 and to 100.

200-198=2
3002 -198=2802+2



MATHS pa

NO PROBLEMI

Topic/Strand Representation Key ldea

Pupils use their understanding of subtracting the
samea nouns when subtracting fractions with the
same denaminator.

. The subtraction of fractions or finding the difference
Subtracting =

Vear 4 Fractions

betwesn fractions is supported through picterial
rapresentation.

Pupils use their understanding of equivalence to
ensure denominators are the same before carrying
out the subtractions.
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NO PROBLEM!

Year 5

Year Topic/Strand Representation Key Idea

Subtract 3000 from 650452,
Start at 650452, Count back in 1000s.

B How can I count
g back from 500007 You could exchange

LY . 2 for ten
FEs
650452 650452 647452
_ S Q10— @@@mo -SSP H
Counthug Beck S O SO0 0 SO0 0
Year § Using >4 Pupils use place-value counters to suppart counting
Place-Value c 1002y ‘3@@ w 10 3 @ « 10 back in thousands to find the difference.
Counters e@ @ 10 @@@@ 10 ec @@ 10
o2 10 UL 1w S O w»
e -9 e ®
& <
s i
650452 - 3000 =
Count back 30000 from 153672.
10 thousand less
Counting Back BETT ST SR e Pupils count back in thousands and ten thousands,
Year 5 Using P % % % { N using a number line to show this counting back
Number Lines 123672 133672 143672 153672 method.

153672 - 30000 = |



Year 5

Topic/Strand

Formal
Wiritten
Method

Representation

55400 - 13700 =

oS
e

ool
o

HEO

1

Rename 1 thousand as 10 hundreds.

COC 000 0D

e

=

i

D00
oclioclocfioofi00
]

Subtract ¥ hundreds from 14 hundreds.

eSS
eXx

XX
X

ookosfrockioofioo
QO XXX
R R

Subtract the thousands.

14
34 KOO
-13 700

oo

Subtract the ten thousands.
P
85 K00
-13 700
+1 700

55 A00
=13 oo
oo

MATHS b

NO PROBLEMI

Key ldea

Place—value courtars are used to represent the
farmal writken method. The procedure to subtract
using rumbers up to B-digits using the farmal
written method remains the same as when it was
first intredwcad.

FPupils begin at the least value place and work to the
left through the places to find the diffarence.

Renaming takes place when a caloulation in a place
cannat be done. Again, this pracedure is tha sama
as when this was first learmed and requires the
reraming of the minuend.

The renaming of the minuend is also represented
using & numiber bond, providing the foundation for
mental methods that require renaming.



MATHS pd

NO PROBLEMI

Topic/Strand Representation Key ldea

75 241 - 34 658 = 40 583

40 583 I checked my answer H _
+34 G5B using addition. ¥ Pu |'.'l||£t are ancauraged ta check the reasonablenass
* of their answers by inbally finding an estimated
Checking 75 241 differance.
Year 5 by Using 5541 - T4 B5E » 76000 - 5000 1 checkad When using estimation to chack, pupils initially round
Estimation - ol Ty answer to the nearest thousand before calculation.
and Addition = 40000 using estimation. ﬁ
Whan using addition to check the difference, pupils
b add the difference and the subtrahend to check it is
equal to the minuend.
_: 1= 1 = & _ 1 Pupils use their understanding of subtracting the
6 6 sama rouns when subtracting fractans with the
= g 5 10 same denaminator. The subtraction of fractions
Subtracting 6 12 or finding the difference between fractions is
Year 5 supportad through pictarial representation. Pupils

Fractions T T T 5 & il
- § 12 12 12 use their understanding of equivalence ta ensure
: : ' denaminators are the same befare carrying cut the

= subtractons.




Topic/Strand

Subtracting
Decimals

Year &

Subtracting
Decimals

Year & Using the
Formal Written
Method

Subtracting
Year & Decimals Using
Equivalence

Representation

Find the difference between 0.7 kg and 0.3 kg.

0.7 kg
v * 3
W ] A ] A
0.3 kg ?
07-03=04%
Find the difference between £3.40 and £2.50.

01 01 01 01 £F.- 40
ooouuug “F2 50
00 “@mma o

01,01 01,04 01 ’

e i o e -F2 B0

good £0 .90
4 - 06%= 34

) 1=10 tenths
1) 1=-06= 0.6 = 6 tenths
il

MATHS pa

NO PROBLEMI

Key ldea

Pupils use their understanding of subtracting the
same nouns when subtracting tenths. Tenths are
rapresented using bar models, written words and
eguations.

The same procedure for subtracting decimals using

a farmal written method is the same as when
subtracting whale numbers but attention needs to be
given ta the decimal point. The decimal point does
rot reprasent a place but separates the whale fram
the fractional part of a number. Careful alignment is
rneeded when subtracting decimal numbers using a
farmal written mathad.

Pupils use their understanding of equivalence

ta subtract a decimal fram a whale number. For
example, when calculating 4 — 0.8 we can rename 4
as 40 tenths, o the calculation becomes 40 tenths
- & tenths. Once the nouns are the same, the
subtraction can be carried out. 40 tenths - 6 tenths
34 tenths = 3.4
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Year 6 HO PROBLEMI

Topic/Strand Representation Key ldea

First, carry out all the operations in ().
Mext, perform all the multiplication and division.
Then, calculate all the addition and subtraction.

. 15-4x3=15-12 (15-4=3=11=3 Pupils utilise the previous subtraction skills within
i‘;:::ir:ldlm =3 =33 mixed operation equations. Subtraction is carried out
Year & Order of after multiplication and diasion. If onby addition and
B subtracton are present in an eguation, pupils wark
Opesations Follow the order First, do the from left to right.
@ of operations. Multiply, subtraction in the ().
- then subtract. Then multiply. 4
[ /
* i Pupils are expected to utilise previously learned
= 1 subtracton skills within increasingly complex
Year 6 Bar Madels situations. The procedure of subtraction is ofter at a

lenval praviously lmamed in isalation but the skill baing
developed is identifying when to use subtraction

| 1= F40 - £20 within a problem.
T =E£20
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NO PROBLEMI

Reception

Topic/Strand Representation Key Idea

Fupils learn to recognise groups that are equa
in quantity, inibially using like iterms and then
pragressing ta different items.

Fupils understand that equal groups can be
, represented by concrete items, diagrams and written
Reception Equal Groups H ' arEm
rumbers.
Pupils need to be secure in tha abstraction principle
of counting the quantity of itemns, regardless of the
properties ar characterstics of the iterns, in order ta
recognise equal groups in a range of situations.
oo o000
LI L L JL
... [T 1 T 1 [ Addition and egual groups are concepts that
underpin multiplication.
Reception Addition

During Reception, pupils make equal groups and usa

. equal groups when doubling numbers.




Multiplication Calculation Policy

Year 1

Topic/Strand

Representation

MATHS pdl

NO PROBLEM!

Key ldea

Year 1

Year 1

Equal Groups

Repeated
Addition

There are 2 (&} in each group. How many &) are
Each group has an equal number

of €.

The balls are in equal groups.

in each group?

There are 3 egual groups.
Ench group has ¥ countars.
There are § counters altogether.

Il

Pupils learn to recognise groups that are egual
in quantity, intially using like tems and than
progressing ta different items.

Pupils understand that aqual groups can be
reprasented by concrete items, diagrams and written
numbers.

Pupils need to be secure in the abstraction principle
of eounting the quantity of items, regardless of the
properties or characteristics of the items, in arder to
recognisa equal groups in a range of situations.

Initially, multiplication is shown as the addition of
equal greups. The kay idaa of adding like nouns

still applies in multiplication. A group of 3 bananas
and 3 apples does nat result in 6 bananas or &
apples. In arder to add, the nouns must be the same,
in this case & pieces of fruit. This is also true of
multiplication: 2 groups of 2 pieces of fruit makes &
pieces of frurt.



MATHS pa
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Topic/Strand Representation Key ldea

There are 3 groups of 2 ﬁ .

2 2 2 2,46 e

Counting Pupils start to count in multiples of 2 and multiples of
i 3 1 ss to ¢ i ; X 5 an
Year 1 in 2s, 5s 3groupsof2=6 : -C then progrgss to counting in multiples of 2, 5 and
and 10s 3 twos =6 - 10 supported by discrete, countable representations.
Thereare 6 ¢ :
) @
@ ’ @ ki There are
I o) -,.";" \ lrowof5=5 3rows. N
thnnn T
o ,_
H HQ‘ "
i\ ‘ 2rowsof 5=10 3%
: " "‘ " Multiplication is represented by arrays, beginning
with making equal rows and further developing the
Year 1 Arrays f
L 6 ’,\ o ot language associated with arrays. For example: There
'I}Z‘ l 3Irowsof5= are 3 rows of 5. There are 15 altogether!
3 rows of 5
3 fives =15

There are 15 children altogether.



Year 1

Topic/Strand

Doubles

7.4
. A

double 1 =2 ones
double 1=2

3323
33222

Representation

double 2 = 2 twos
double 2 =4

Double means twice
the amount.

double 4 = 2 fours
double 4 =8

E Jaocob uses

" 8 blocks next.

MATHS pa

NO PROBLEMI

Key ldea

The diagrams used to support learning how to
double numbers, not only show equal groups of 2
being added each time, but also show the pattern
scaling up and each tower” baing twice the height of
the tower just before it.

Pupils can develop the language associated

with multiplication by describing the growing
black pattern. This also provides the basis for
understanding halving, in which the representation
scales dawn.



Multiplication Calculation Policy

Year 2

Year

Year 2

Year 2

Topic/Strand Representation

There are 5 groups
of 3 oranges.
I 4+ 3 + 3 + 3 + 3 =15

There are 15 oranges in total.

Equal Groups
5 threes =15
Sgroupsof 3=15 A * means to multiply.
S5=3=15 .i,
5 times 3 eguals 15 ]
We read 5= 3 =15 as 5 times 3 equals 15. ,l
LURULRUURT IRl
. 2 4 & i 10 12 14 16 14 20
FD:M;I‘;EI R R T R S SRR S S
in 2s,
and 10s + & + " + +

MATHS b

NO PROBLEMI

Key ldea

Pupils lzarn to recognise groups that are equal
in quantity, intially using like tems and than
pragressing ta different items.

Pupils understand that equal groups can ba
representad by concrate items, diagrams and written
nurmibers.

In Year 2, the progression to multiplication from
repeated addition isshownas 3+ 3+ 3434 3
being equal to 5 groups of 3 and 5 groups of 3 being
equal to & = 3. Pupils read 5 x 3 as 5 groups of 3.

Whan a pupil knows that the size of s groupis 2,5
er 10 and the group size remains consistent, they can
count in multiples of 2, 5 and 10 to find the product.
Counting in mulbiples is supperted by representation
on a number line.



MATHS pd

NO PROBLEMI

Topic/Strand Representation Key ldea

Counting in multiples is shown on a number ling, The

Year 2 Mumber Lina I | I | I L | l | 1. increasingly abstract nature of the number line s
I I I I I | L I I I U shiowen as intervals change fram 1ta 2.5 and 10
a 5 o 15 20 25 30 35 40 45 50
B L
+ + + $ + 4 % & + +
G=5=
S=5=125 ‘ Az pupils become more fluent and their
e understanding of their times tables increases, they
Associated . . . . . . How can this help ';=::= are expacted ta use this knowledge to calculate
Yoar 2 k out B x 57 st associated facts.
Facts us wiork ou e
. A pupil should be able to relate 10« S to 9= b,
' l krienwirig that the latter expression i 1 group of
" Gless. S0.9x 5=50-5
5=5=25
Gx5=25+5
=30
T EEE
. AxE=Ex4 Pupils kearn that the erder of the factars in an
Year 2 Commutativity s e 888 equation does not affect the product. This is
TEERENR] supportad pictonally through the usa of arrays.

4x5=20 5xd=20



MATHS pd
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Topic/Strand Representation Key ldea

Pupils relate multiplication and division and see the
connection between them whan completing fact

#a - .
i 10%x2=20 20:2=10 There iz a £ e
Year 2 Fact Families - e relationship between ‘.‘f Pupils develop an understanding that factar » factor
2=10=20 20:10=2 the multiplication and ! product and predoct + factor = factor. Once the

division facts. understanding of this is secure, pupils can ralate this
to bath multiplication and division situations.

Pupils develop an understanding that even numbers
Year 2 Odd and can be put into groups of 2 exactly but when odd
Even Mumbers rumbers are grouped in twos, there is abways
I 1 remaining.
. | | |
I I I

| | | | |
| | ! ! I
1 2 3 4 5 8 9 10
odd even odd even odd even odd even odd ewven

o ==
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Year 3

Topic/Strand

Representation

MATHS b

NO PROBLEM!

Key ldea

Year 3

Year 3

Year 3

Counting in
3s, 45 and 8s

Equal Groups

Mumber Line

F 6 & 12 15 18 21 24 7 30 33 35

oo
L 4 4 2 1 X1 2 1 2 1 2 1 J
X 1 2 X X X X 2 7 J 1 /
| | | | | | | | 1 | | | |
[ I I A R B B S B B B I
0 3 6 9 12 15 18 21 24 27 30 33 36

/-ﬂ::"- wATL TR 7 jﬂ\ L 7 X*‘..’* =8 ST 7/-’&"- sETL 7 /ﬂ\ A 7

8 16 24 32 40 48 56 B4 T2 80
1 1 | | 1 1 | 1 1 | |
| | | | I | | I | | |

o 8 s 24 32 40 48 56 64 72 80

n

When a pupil knows that the size of a group is 3,
4 and & and the group size remains consistent,
they can count in multiples of 3, 4 and 2 to find
the product. Counting in multiples is supported by
reprasantation an a number line.

Multiplication by 3, 4 and 8 is shawn initially using
equal groups. Specific language is used to support
these examples, in this case ‘4 groups of 3', and
this is immediately followed by the equation 4 x 3.
This farms the basis of using known facts to find
unknown facts.

Counting in multiples is shown on a number line.
Multiples of 3, 4 and B are used as the intervals on
a nurmber line ta support skip counting using these
multiples.



Topic/Strand

Associated
Year 3 Facts

Mumber
Year 3 Patterns
Year 3 Commutativity

a Tk
O A

E A
LR

Tee
L 3.
e

Representation

4x3=12
5x3=12+3
=15 .

oo dRy
iR R R QR R R al Gk
4R 4% R ok 4 R o
SRR R
Rl R AR R AR a4k

4R 4% o ok g
iR &R kR
& Rk e
a8 o g oF gk
4R 4 o R 4R
;@R
R o R ok 4k
4R 4 o R 4

There are 5 rows of 8 mushrooms.
S5=8=40

There are & rows of 5 mushrooms.
8=5=40

5% 8 is the same

as &x 5

There are 40 mushrooms.

MATHS b

NO PROBLEM!

Key ldea

Onece the understanding of mulbplication as the

addirng of equal groups is secure, this knowledge can

be used ta find unknown facts. For example, if a pupil

krows B = 3 as 5 groups of 3, they can understand

that & = 3 is simply 1 more group of 3,50, 8 x 3 = 15

+ 34 % 3is seen as 1 group fewer than 5 = 3:4 = 3
15-13

This structure is used in all multiplication tables.

Pupils count in multiples of 3, 4 ar B ta identify
missing multiples in a sequence. This reinfarces the
praducts found within the 3, 4 and 8 times tables.

The representation of multiplication as an array

15 used to further develop the understanding of
commutativity. Having first understood multiplication
as [ ] groups of [], pupils develop an understanding
that & = 3 can alse be read as 5 multiplied 3 times.

Pupils shauld have a firm understanding that the
order the factars are multiplied in deas not change
the praduct.



MATHS pa

NO PROBLEM!

Year Topic/Strand Representation Key Idea
12:-3=4
4x3=12 The relationship between multiplication and division
Sa 1s shown using fact families. The product is a result
Year 3 Fact Families kR o B ) 2 S
of multiplying factors and dividing the product by a
factor will equal the factor used during multiplication.
@ There are twice as many g
hens in the red hen house. ', .
| | Icansee -
‘i 6 hens.
How many hens are in the red hen house?
Bar models are used in multiplicative comparison
o roblems. Pupils use multiplicaton skills to determine
Multiplication s : P SR
Y quantities in comparison to another quantity.
Year3 Using Language such as ‘twice as many’, 'three times
y ’ such as ‘twice as many’. o
Bar Models g g )
6 as many and so on is developed in relation to

'  SE— multiplicative comparison problems.
Thereare6 | [ IE— -

hens outside.

2x6=12

There are 12 hens in the red hen house.
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NO PROBLEMI

Topic/Strand Representation Key |dea

Multiply 2 tens by &. Base 10 blocks are used to support the
understanding of mulbiplication of 2-digit numbsers.
Language and understanding is developed threugh

Year 3 Base 10 Blocks % % % % the representation of 3 = 20 as 3 = 2 tens = & tens.

o Pupils use kniswn multiplication tables to 10 together
i : ; : B= & tans Btens=80 &= with the place—value names of the digits being usad
to carry out the multiplication.
12x3 Mumber bonds are used to show numbers
10/ N 2 partitionad into tens and ones bafore being
Year 3 MHumber Bonds multiplied. The examples being used meve from a
10=3 Z=3 rumber bond relating to an equation to an aquatian
=30 =6 and the formal writtan method.

This methad is used to mulbply a 2-digit number

Stepl  Multiply the ones. by a 1-digit numbser. Initially, the methed shows

15 P T 5 the product of the multiplication of the ones, then
6 ones x & = 24 ones .
24 2 4 " ! the product of the multiplication of the tens, before
= 4
= " anes tens anes b ones adding the praducts to find the total. This method
orma
\ pragresses to include renaming and finally moves to
Year 3 Wit i
ear Metlhe:; Step2  Multiply the tens. h t» a shortened form of the witten method. The maethod
. Jtens w4 =12 tens PG i5 finally shown as a version of the formal written

12 tens + 2 tens = 14 tens "—' method, in which tha product of the multiplication
38 4 of each place is shaown as a single praduct, with
= =
o=l any renaming added above each place in the

multiplicatian.
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Topic/Strand Representation Key ldea
Count on in sixes. When pupils know that the size of a group 56, 7
and 9 and the group size remains consistant, they
Vear 4 Counting in 1123|456 |7]18|9]10 can caunt in multiples of 6, 7 and 9 ta find the
65, 75 and 9s 11 (42 13 |14 |15 |16 | 17 |48 19 | 20 praduct
21 |22 |23 |2% |25 |26 | 27 | 28 | 20 |30 Counting in multiples is supported by represler'.lau on
on a number line using intervals of & 7 and 9.
Multiplication by 6, 7 and 9 is shown initiallky using
i equal groups. Specific language is used to support
Year 4 Eaual Groups e . e :::’;5 these examples, in this case ‘4 groups of &, and
q P this is immediately fallowed by the equation 4 x 6.
This farms the basis af using knewn facts to find
unknown facts.
8
23] [22
|E Counting in multiples is shown on a number line.
Multiplas of B, 7 and 9 are used as tha intarvals on
Year 4 Mumber Line a number line ta suppoart skip counting using thesa

multiples. & grawing patterm in multiples of 6, 7 and
9is also shown to support pupils’ understanding.
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NO PROBLEMI

Topic/Strand Representation Key ldea

' 3%10=30
o i

T:l::.pdh;gg by g Learning to mulbiply by 11 and 12 is supportad
Year 4 Usin Fx11=30+3=33 by partiboning 11 and 12 and using the 10 times
Assu?:iatl!-d tabla as the basis for initial understanding, building
m ' towards immediate recall.
Facts
10+ 10 + 10 =30 1+1+1=3
—_— Fact families are used in the introducticn of division,
represented using arrays to show tha relationship
Year 4 Fact Families betwesn factors and a product. Pupils relate 6
0:6<5 » 11 = 66 to 66 + & = 11. They understand that
GxE=10 multiplication can be used in division calculations.
E E : Pupils mitially use their understanding of ‘groups af
3 pots of 1 ruler ta understand multiplying by zero. For example, 0 = 4
Jel=3 i5 read as 'Thare are zero groups of 4',
Multiphying
Year 4 by 0 and 1 Pupils” understanding then maves to read 0 =

I empty pots 4 as zero multiplied 4 trmes. Tha language is
Ix0=0 an extension of what they have already learmed
abaut multiplication.



MATHS pa

NO PROBLEMI

Topic/Strand Representation Key ldea

Arrays are used to support the understanding of
commutativity. Pupils learn the pattermefaxb=b
% a. Regardless of the order in which the factors are

multiplied, the product remains the same.
Year 4 Commutativity

The cammutative property is further devalaped
Exdx3d= PRI through the multiplication of 3 numbers. 3 factors are
multiplied in different orders and the product remains

.. [ ] .J i [ ] ., m m the same.
(XXIIY] 0000000000




Topic/Strand

Multiplying
Yoar 4
ear Multiples of 10
Formal
Year 4 Written
Method

T B I o TR -

Representation

30 is eqgual to 3 tens.

5x3 =15
5% 3 tens =15 tens
=150

10 10 10

10 10 10

10 10 10

10 10 10

10 10 10

5= 30 =150
2]
4
2 — B=b= 32
0 — 10=4= 40
0 ——3 200=4=800
2 ——3 XA=4=8&72

MATHS b

NC PROBLEM!

Key ldea

Pupils learn ta scale a product by a factar of 10 when
rmultiplying a multiple of 10, For example, wa know 3
# 4 = 12, therefore the product of 30 = 4 iz 10 times

greater: 30 = 4 = 120,

Maming the placa value of the digit supports

this approach and pupils relate a known fact ta
rmultiplying multiples of 10, For example, we can read
0= das3tens x4 5o, Itens x d = 12 tens or 120,

We would expect pupils ta generalise and sea that
A0 = 4 =3 x4 = 10 While this isn't farmalised,
this forms tha basis of the distributive proparty of
multiplication.

Pupils use formal written methods, short and long,

to multiply a 2-digit number by a 1-digit number.
Initially the larg method is used, shawing the product
of the mulbplication of the ones, tens and hundreds,
before adding the products to find the total. Pupils
are shawn the corrasponding shart formal written
method so can make the inks betwesan the btwo
pracedures. Multiplication then meves fram a 2-digit
rumber by a 1-digit number to a 3-digit number by

a 1-digit numiber. Pupils should be aware that even
though the number af digits in one number increases,
the pracedure remains the same.
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Year 5

Year

Year 5

Topic/Strand

Multiples

o] (o] (] [o] o} (of ] [}

Lo (o] ol [} 91 (8f (o] (&)
CRCACRORC U RCRT

(o] (] [o] [o] of (of 0] (@
(o (of (o] (o) &1 (o] O] (&)
(o] (o) (o] (o) ©f (o] (o (&

o (o] o] le] of (o] (o o]
ol o] le] lo) of o] Lo} &)
o] (o] lof le} of iof lof o]
(o] o fol (o] o (o] @ [®]

Lo (o] (] [o] o} (o] (o] (8]
(e (o] (o] (o] of (o (] &

(of (o] (o] (o) of (o] (o o]
o] (o] (o] (o] of (o] @] o]
(e (o] (o] o] of (o] (o] (8}

Representation

1 row of 8 stamps.

1x8=8

2 rows of 8 stamps.
2x8=16

3 rows of 8 stamps.

3x8=24
A multiple is a number
you get when you multiply
4 rows of 8 one number by another
Stampa: number.
4x8§=32

8,16, 24, 32 and 40 @

are multiples of 8.

5 rows of 8 stamps.  The product of
5x8=40 5 and 8 is 40.

40 is a multiple of 5.
40 is also a multiple of 8.

Sam has 40 stamps altogether.

MATHS pd

NO PROBLEMI

Key Idea

Finding multiples is initially related to skip counting.
Pupils develop an understanding that counting in 2s
produces a series of multiples that are also a product
when 2 is a factor. They develop an understanding
that the product is the multiple of two numbers.



Year &

Year &

Topic/Strand

Finding Factors

Prime
Mumbers

Representation

2 rows of 12 tiles 2 and 12 are factors of 24.

2x12=24 -

F
Factors are the numbers we multiply together to make

another number. 2 and 12 are factors of 24 because 2 x 12 = 24,

This is a rectangle.

These are not rectangles.
There is only one way to arrange 17 cards.
17=1=17

17 anly has two factors, 1 and itself. 17 is o prime number.

MATHS X

NO PROBLEMI

Key ldea

Pupils have already baen warking with factors for

a significant amount of time but the term “factors’ is
intraduced in Year 5. The structure far intreducing
factors uses rectangular arrangements and identifies
the number of rows and number of iterms in each
o,

Pupils” understanding of factars is further developed
when looking at common factors. They learn that
different numbers can share some of the samea
factors. Pupils may go an to generalisa about
commen factors. For example, all integers that end in
O or 5 have 5 as a common factor.

Fellowing on from finding factars, pupils usa
rectangular arrangements to identify a pattern
presented by prime numbers. Pupils find that prime
rumbers can anly be arrangead in & single rectangular
patterr. This leads them ta see that certain numbers
only have two factors. These numbers, integers
greater than 1, are called prime numbers.



MATHS pJ

NO PROBLEMI

Topic/Strand Representation Key ldea

G=1=6 6=2x3

Once pupils have a sound understanding of
Compaosite

Mumbers

miultiples, factors and prime numbers, the term
Year & ) ) ) ;
camposite numbers’ is used to describe intagers,

graater than 1, that have more than two factors.

10=1=10

2 is the only even prime number.
All other multiples of 2 have more than two factors.
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NO PROBLEMI

Topic/Strand Representation Key |dea

Holly would need 9 square tiles
to make a larger square.

o

.

-

1rowofl 2 rows of 2 Frowsaf 3 Pupils are introduced to both square and cube
1=1= # 227 3=3=¥F rumbers by the physical representation deseribed
- = = by thair namaes. These representations lead to
Square and ) )
Year & abstraction, with pupils understanding that square
Cube Mumbers Sam would need 27 cubes rumbers are the prodoct of a number multiphed by
ﬁ to make o larger cube. itself and a cube number is the product made by
- multiplying a numbear twice by itself.
F=
1x1=1=11
Fupils build on their understanding of mulbplication
by factors of 10. They see that when a factor is made
10 times greater, the product is 10 times greater.
Multiphying 5 1000 = Fupils use their knowladge of times tables to
Year & by 10, 100 underpin multiplying by 10, 100 and 1000, 50 5 =
and 1000 5 x 1 thousand = 5 thousands 1000 iz equal to 5 = 1 thousand = 5 thousands or

5 = 1000 = 5000 5000.

This follows a pattern that has been intraducad in
pravious years.
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NO PROBLEMI

Topic/Strand Representation Key ldea

Pupils use formal written methods, short and long, to
multiply a 3-digit number by a 1-digit number; then
move an ba multiply a 4-digit number by a 1-digit

rurmiber.
Multiply 253 by 17 o Initaally the lang method is used, shawing the product
o as a result of multiphying each place. Pupils then
Formal 253 X2 pragress to the shart formal written method making
Year § Wiritten ® 17 253 a link betwesan the beo procedures.
= 7

Methed trid 1771 Mext, pupils learn to multiply a 2-digit number by a

r 2530 —_— 2-digit number, then a 3-digit number by a 2-digit
4301 rurmbier.

Lirks are made to the farmal writter procedure that
they know. Pupils work systematically through tha
procedura progressing from multiplyng by ones to
multiplying by tens and anes.



Year 5

Topic/Strand

Multiplying
Fractions

Representation

MATHS pdl

NO PROBLEMI

Key ldea

Multiplying a fraction by a whole number s
underpinned by the early idea of adding equal
groups. Pupils understand that we need to add and
multiply iterms that hawve the same noun.

We read % * 3 as 1 fifth = 3 = 3 fifths,

in the same was we would read 1 kg = 3= 3 kg
Bar models are used as pictorial support to show
the multiplication of fractions with the sama
denaminator.

Pupils progress to multiplying mixed numbers by
whole numbers. The approach remains the same but
uses partiioning, so pupils multiply the fraction and
whole number separately and add the products.
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Year 6 NO PROBLEM!

Topic/Strand Representation Key Idea

First, carry cut all the operations in { ).
Mext, perform all the multiplication and division.

Then, calculate all the addition and subtraction. . _
Pupils use the multiplication skills they have leamed

15-4=3=15-12 (I5-4)=3=11=3 in previous years within expressions and equations
=3 =13 that use mulbiple oparations.
Year 6 Order of
ear Operations Pupils kzarn ta multiphy within brackets first, then
, left to right in expressions and equations that use
F do th
A Follow the order ‘m'f' 1:|: = rmultiplication. The procedures ta multiply remain the
9,9 of operations. Multiply, SUBIEERENGH L same throwghout
- then subtract. Thefimultiply. 4
4
£12259= 28 =
Multinhying b 1 2 2 9
" .IF:hrmg 4 Pupils revisit the formal written methad, multiphing
Year 6 2-Digit ® 2 8 . .
up to 4-digit numbers by 2-digit numbers.
Numbers 9 & 3 2 =—31229x B= 9832
+ 2 5 0 —31229x20=24580
3 1 2 =2 1229x28= 34412



Year

Year 6

Year 6

Topic/Strand

Common
Factors

Common
Multiples

Representation

1=18=18
N N P N N
[l e
A N N R e O O e R R O
[*EalsEas EneEaleEa e Eals Exe Eue Ea) [FEaps Rt Eje Ea e B B
2rows of 9 bags 3 rows of 6 bags
2x9=18 I=6=18

12,3, 6,9and 18
are factors of 18. L

Multiplesof 4 | & [ 8 | 12 |16 |20 | 24 |28 | 32 [ 36 |40 | 44 | 48

Multiplesof 6 | 6 |12 | 18 | 24 [ 30| 36 | 42 | 48 | 54 |60 | 66 | 72

Multiplesof & | & |16 | 24 | 32 | 40 | 48 |56 |64 | 72 |80 | 88 | 96

24 ond 48 are common
multiples of 4, 6 and &,

MATHS b

NO PROBLEMI

Key ldea

Priar learning is expanded on by finding common
factors within more challenging waord problems.

Pupils are encouraged to partition larger numbers
into known multiples to determing if the given
rumber is a factor.

Pupils are introduced to camman multiples with tha
understanding that they are a multiple of 2 or more
rumbers,



MATHS pd

NO PROEBLEMI

Topic/Strand Representation Key ldea

8 is a composite numbar.
. . 5 and 3 are prime numbers.
B=5+3 I
. . . Pupils’ understanding of prime rumbers is expanded
Prime

Year 6 Coan all even Aunibers through the use of Goldbach's conjectura, that all
MHumbers 10=7+3 Ba writtan az tha sum of even numbers greater than 2 can be expressad as

two prime numbers? the sum of twa prime numbears.

EEEENE -
EEEEE G

18=11+5 .



Year &

Year 6

Topic/Strand Representation

1 1
3"3l T
=11 of juice
Multiphying
Fractions i
]
1 1 1
2! 372!
1 1, .
3 of 2 Lis 6 [
11
2 3
Multiplying .
Decimals 3 8

MATHS pd

NO PROEBLEM!

Key ldea

Pupils learn to multiphy proper fractions by
progear fractions, They read fractions to support
multiplication, sa

; ® é s read as “What is ; af ']___: ¥

Bar models are used to represent these problems
pictornally.

Pupils pregress to realise that the numerators can be
multiplied and the danaminatars can be multipliad,
but befora this procedure can be embedded, pupils
must have a deep understanding of what tha
equation maans.

Pupils use the same formal written method
procadure as they hawve previoushy.

Pupils need to pay special attention to the places

of the digits in the multiplication. It is impartant that
they da not see the deamal paint as a place but
rather as a symbaol used to separate the whole parts
from the decimal parts of a mixed nurmber.
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NO PROBLEM!

Reception

Topic/Strand Representation Key ldea

Pupils learn to racagnise greups that are equal
in quantity, initially using like tams and than
progressing to different items.

Pupils understand that equal groups can be
represanted by concrete itemns, diggrams and
witten numbers.

Pupils need to be secure in tha abstraction principle
of counting the gquantity of items regardless of

the items' propearties or charactenstics, in order to
recogrise equal groups in a range of situations.

SISO

Reception Equal Groups .
L JL L

Subtraction and equal groups are concepts that
underpin division.

During Reception, pupils make equal groups and use

Reception Subtraction
equal groups when doubling numbers. While they
are doubling numbers, thay will see that the whole

amaunt can be partiboned inte 2 equal groups.
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Year 1

Topic/Strand

Representation

MATHS pdl

NO PROBLEM!

Key ldea

Year 1

Year 1

Equal Groups

Grouping

There are 2 @ in ench group.

Each group has an equal number
of @
The balls are in equal groups.

Sam has 12 apples.

He puts the apples into groups of 4.

How many groups does he make?

Som makes groups.

Huwmmry@um

in each group?

Each group has an
equal number of

Pupils learn to recognise groups that are equal
in gquantity, intbally using like iems and then
progressing ta different items.

Pupils understand that equal groups can be
reprasented by concrete items, diagrams and written
numbers.

Pupils need to be secure in tha abstraction principle
of counting the quantity of items regardless of
the itams’ properties or charactenstics, in arder ko

' ' recognise equal groups in a range of situations.

Pupils initially use grouping for division. They put
iterns inte aqual groups to find the number of equal
groups that can be made from a set amount,

iy B

S
.,!l-

—
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NO PROBLEM!

Topic/Strand Representation Key ldea

10 medals are shared equally among 5 friends.
How many medals does each friend get?

Divide 10 medals
into 5 groups. Pupils move from division through grouping to
division through sharing. They share a set amount of
Year 1 Sharing items equally between a number of groups. The
number of groups is known and pupils find the
number of items in each group.
Each friend gets 2 medals.
Ican use a to
help me countin
S a tens and ones. Pupils start to count in multiples of 2 and multiples of
Year 1 Counting in.2s, 4 10, then progress to counting in multiples of 2, 5 and
5s and 10s - ’ & g
(=) ® @ S & @ JA 10 supported by discrete, countable representations.
10 20 30 31 32 33 34 35 36

N N e e AR ANCANCANCANCA
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Year 2

NO PROBLEMI

Topic/Strand Representation Key ldea

Year 2

Year 2

I put 2 bagels in each box.

There are 16 bagels. There are & groups of 2.

Divide 16 by 2 to find the _L'
number of groups. = ‘J "'? Pupils initially use grouping for division. Thay put

Grouping » ? “p iterns into equal groups to find the number of equal
l.
/// \ \\ '[ graups that can be made from a set amount.

There are 16 Hiowars.
Elliott cuts the Howers and puts them egually into 2 voses.

!

Pupils mave from division through grouping to
division through sharing. They share a set amount of

Sharing / \ iterns equally between a numbsar of groups.
The numier of groups is known and pupils find the

:I : nurmber of items in each group.

There are 8 flowmers in each vose

l6+2=48



MATHS pd

NO PROBLEMI

Year Topic/Strand Representation Key ldea

20 children can be put into teams of 10.

-~ A &"‘@ A,ﬁ@
'I'ﬁ"l SLET At

A 1 ATcycepede:
Plipietniy  Thgadilnis
Division by 2, 5 20+10=2 Pupils start to make the connection between division

Year 2 There are 2 groups of 10 children and multiplication. They see amounts as equal
and 10 gradps 2 h
There are 2 equal teams. groups and relate this to multiplication.

2x10=20
Thereisa Sen
MESS=R0.  20HZSI0 relationship between %"
2x10=20 20:10=2 the multiplication and i \,"
!

division facts.

This is a multiplication and division fact family.
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NO PROBLEMI

Topic/Strand Representation Key ldea

2 cubes can be put into o group of 2.
4 cubes can be put into groups of 2.
6 cubes can be put into groups of 2.

2, 4 and 6 are even numbers.

Pupils develop an understanding that even numbers

Odd and can be put into groups of 2 axactly, Mumbers that

Year 2
Ewen Mumbers

can be put into groups of 2 and have 1 remaining are
described as odd numbars.

1 cube cannot be put into o group of 2.

3 cubes cannot be put into groups of 2.

5 cubes cannet be put inte groups of 2.

7 cubes cannot be put into groups of 2.

1, 3. 5and 7 are odd numbers.
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Year 3

Year Topic/Strand Representation

Key ldea

Sam put 32 cobs of corn into 4 equal groups.

4groups .

SUUY UUOY vuoy veoy oo

Diividing by 3, Pupils are introduced to the division of numbers by 3,

Year 3 = 4 and 8 using grouping initially. They make groups of
4ands YUY UUUY DUV DU (axess B §ena® usin groupng il They make aroup
Ll v L Y r Ll i .4 and B and then mowve on to sharing a total.
32:4=8 ]"
Each group has 8 cobs of corn.
Amira and Ruby are making pizzas. 'I
They have 12 alives.
They want to put 3 or 4 olives on each pizza.
Can we make a family of multiplication and ![
division equations to help them?
Pupils extend thair understanding of division by
relating the divisian facts to multiplication facts,
Year 3 Division within creating a multiplication and division fact family.
ear Word Problems 1? 1? Word problems get increasingly more complex and
bar models are used to represent problams involving
division.
4 times 3 is 12, 50 3 times 4 is 12, so0
12 divided by 3 is 4. 12 divided by & is 5. H
B 12 divided into groups 12 shared between

of &4 is equal to 3. 4 is equal to 3.
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Year 4

Representation

Topic/Strand

MATHS pa

NO PROBLEMI

Key ldea

Year 4

Year 4

J0+6=5
6x5=30 When 30 is divided by 6,
Dividing by 6, the quotient is 5. ‘
7and 9 Each packet can hold 5 pencils. L
-, 41
|1
ﬁ |
A A A L A
Dividing by 12 12 12 12 12
11 and 12 51l = £i2=

12x5= +5=

FPupils are given division word problems and
immediataly relate the drasion used to solve

the prablam to the multiplication fact they have
previously learned. The language associated with
division is green, with pupils understanding that
when the number is divided, the outcome is called
the quotient.

Arrays and bar models are used to shaw tha
relationship between multipheation and dnasion
when learming to multiply and divide by 11 and 12,
building on the relationship already learned when
dividing by 6, 7 and 9.



MATHS b

NO PROBLEMI

Topic/Strand Representation Key ldea

There are 13 flowers.
l l Pupils laarn that when dividing into agqual groups,

Dividing with we can be left with a number of items less than

Vaard Remainders the group size. This is introduced as the remainder.
Inttially, the remainder 1 shown as a whale number.
13 = 3 = & with 1 left over
The quetient is 4.
The remainder is 1.
het - Division word problems are supported by the use
Word Problems tennis racket _ E54 of arrays and bar medels, reinfarcing tha idea of
Year d Iwolving equal groups. Pupils relate the reprasentations of
Division & units 5 P54 the problams to the equations given. Campanson

. division models are alsa used to detarmine amounts
1 unit ——* £54 = 6=EF£9
when two separate amounts are compared.



Year

Year 4

Topic/Strand

Dividing by 1

Representation

!
rERCr R Fe s s

l
PR I T e
12:3=4 @
l
12:2=6 &
FiS Y iy I Y 55
l
FiAY AT Y O

12+1=12 '

MATHS pa

NO PROBLEMI

Key ldea

Pupils ook far a pattarn and gereralise about
dividing by 1. They systematically work through
dividing a single amount by 4, 3, 2 and finally 1 to
maks observations about the number of groups and
the size of aach group.



Year 4

Year 4

Topic/Strand

Dividing 2-Digit
Mumbers

Dividing 3-Digit
Mumbers

JE:3=

Representation

Stepl  Divide &4 tens by 2. F‘
10 10|HOO 2
10 10 OO AR

4 tens + 2 =2 tens

40+ 2=20

Step 2 Divide 6 ones by 2. 2 3
10 10 ‘]HE") 2] 46
10 10 OO ~4a

Gones =2 =3 ones ®

§:2=3 b

46:2=23

00000000

MATHS pdl

NO PROELEMI

Key ldea

Pupils initially use place—value counters to support
the division of 2-digit numbers, then move on to

use a long formal written method. Tha lang written
method shows tha systematic division of parts of the
dividend rasulting in tha quotient.

The same procedure usad for dividing 2-digit
numbers is used for dividing 3-digit numbers. Place—
value counters are used to reprasent the problam
before moving on to usa the long formal written
method.
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MATHS pd

Topic/Strand Representation Key ldea

A multiple is a number

o you get when you multiply

j ﬂ :ﬂ I.ﬂ w I.I;I .H ﬂ & rows of 8 ana number by another Pupils use arrays to recagnisa multiplas as the total
Finding T T stamps. number. rurmiber UIICE a number is multiplied by anather .
Year & . o LxB=3D rumber. Skip counting is related to multples as itis
Multiples CRCCECED | shewn an a rumber line. Pupils also leok for patterns
8 16, 24 32 and 40 ‘ when identifying multiples on number squares.

are multiples of 8.

The same rectangular arrangement that was usad to

find multiples is usad to identify factors. The pictorial
Year & Finding Fact
esr ineing racters rapresentation leads to an understanding that factors
3 rows of B tiles I and & are factors of 24, are the numbers we multiphy to produce a product.
IxB=24
Faclors -ﬂf 10: Pupils learn that when multiple numibers share the
Find © L25 10 sama factars, we can describe those factors as
ind Common -
Year & Factors Factors of 15: common factors. Pupils will begin to generalise about
1,5515 commaon factors. For example, all whole numbers

ending in zera will have 5 as a multiple.
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Topic/Strand Representation Key ldea

Pupils use their understanding of rectangular
arrays to look for prime numbers. Theay learn that
any numbser that can only be made inte a single

Prima and rectangular array is a prime number. In describin
Year 5 Composite w&ng ! P ’ ) 9
this array, thay make the connection that prime
Mumbers
rumbers enly ever have two factors, itself and 1.

They also learn that numbers with two or more
These are not rectangles.

factars can be described as composite numbers.
There is only one way to arrange 17 cards.

17=1=17

17 only has two foctors, 1 and itself. 17 is a prime number.

Haw many groups of 1000 can we make from 35647

SO0 QOO v QOO
Gl

10 10 10 o Place—value countars and numbers bonds are
initially used to represent division problems mvalving
A 3564 dividing by 10, 100 ard 1000,
Divid 10, 9 '
Year 5 100 and ':?mu Look at the digit in the _ _
3000 564 thousands place. Pupils use their understanding of place valua ta

support the division caloulations. For example, 35
hundreds + 1 hundred = 35
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NO PROBLEM!

Topic/Strand Representation Key ldea

Pupils use place—value counters and number bend
Drividi ithouwt @@@ ol 640 diagrams ta suppart their understanding of the
Year 5 R::':'l.al;-ln?:l: . 640 lorg farmal writken methed far division. Pupils are
@@@ 10 10 | s00 40 shown how numbers can be partitioned into known
multiples befare carrying aut the division.
7 5 remainder 1
1] .J 4 &6 9
- 420 420+ 6=70 The same proacedure usad far diding without a
4 9 remainder is used for dividing with a remainder
but once pupils hawve made the maximum possible
4 B —>4B:6=8 "
rumber of equal groups, they hawve a quantity
1 remaining that is less than the equal group size.
Year 5 Dividing with 1 This 15 the remainder. Initially, the remaindar is shown
ear Remainder ; - .\ as a whale number. This progresses ta showing

also start to became aware that the representabian

_ the remainder as a fraction. This progression is
supportad pictonally with a bar model. Popils should
(-
1
&

of the remainder will be determinad by the context of
the prablem.
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15-4=3=15-12

=3
Yoar 6 Order of Pupils understand the order to calculate expressions
Operations A Follow the order and equations that have multiple operations.
e of operations. Multiply,
v then subtract.
Pupils use simple division to help them calculate
muora complex division. Initially, pupils understand
that if the dividend increases by a factor of 10 and
the divisor remains the sama, the quotient will alsa
increase by a factor of 10 So,if 45 + 15 = 3, then
Dividing by a 450 +15= 450 = 45 tens — AB0 + 15 = 30,
2-Digit Mumber -
Year & without 45 tens + 15 = 3 tens Pupils also use their understanding of factors to
Remainder 450 +15=30 ."#.'-L divide. They progress to show division using a long

farmal written method. Once the long method is
understood, pupils move on to divide using a shaort
farmal written method. While the process remains
the same, the notation changes to keep it within tha
short division structure.
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The process used when dividing by a 2-digit numiber

3 2 remainder 5 581 without a remainder stays the same when diading
18 F 5 8 AI ,,‘/- \‘\ with remainders. The process results in remaindars
S40 41 that cannot be put inta the equal group size as whala
l ,-/r \‘\ numbers. The context of the problem suggasts
Dividing by a =1 36 5 the form that the remainder will take and pupils
Yoar & 2-Digit Mumber Which division l decide an the best representation for the remainder
with Remainder * method do you prefer? 2x18 remainder depending on the context.
= Pupils also use a unitary method of divsion to
) solva more complex ward problams. Within these
:.:'M pralems, they also use brackets ta show the
-“— partitioning of numbers and haw this can be used Lo

support calculation in divisian Proiems.

Multiplesof & | & | & | 12 | 16 |20 | 24 | 28 | 32 | 36 | 40 [ 4% | 48

— Common Multiplesof 6 | & 12 | 18 | 24 | 30| 35 | 42 | 48 | 54 |60 | 66 | 72 Pupils work systernatically through problems locking

Multiples far comman multiples of given numbers.
Multiples of & | 8 | 16 | 24 | 32 |40 | 48 |56 | 64 |72 |80 88 | 95
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e e e S i S i e e s s s
O R O O R0 CRe i O IR O Cl Ol Ol e Ol R Ol Ol
1 row of 18 bags

1x18=18

_-E---

(B (el (05 (1 (e (e
--------- P S R VD, R S ‘
----_---- aiiiii’ Pupils use long division to find common factors of

Year 6 Common --------- ------ given numbers. The method used to find common
Factors --------- ------ factors progresses to arrays and using tables to

2 rows of 9 bags 3 rows of 6 bags systematically find possible common factors.
2x9=18 3x6=18

1,2,3,6,9and 18
are factors of 18. '

Elliott has 7 square tiles.

Arrays are used as they have been previously,

looking for rectangular patterns. Pupils see that

Elliott can only make 1 rectangular arrangement.
Y 9 9 numbers that can only be made into 1 rectangular

. - . .- . . arrangement are prime numbers with factors of itself

and 1.

Year 6 Prime Numbers

1rowof7

1x7=7

The factors of 7are 1 and 7.
7 is a prime number.
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3 g Pupils relate drading fractions by a whole numbser to
4 miultiplying by its reciprocal. So, dividing by 4
Dividing i5 related to multiphying by 1 W also read this
Year & Fractions by 1 4
Whale Numbers as’ i af’, The procedure of dividing fractions
3 4 I, i _ 3 by whole numbers is supported by the use of bar
& 4 4 16 medels and pictorial representation.
. Initially, place—wvalue counters are usad ta show the
2 J 8 _ 4 2 division precedure that shoukd be well known by
-8 3 Txg pupils at this stage. The long formal written methad
Dividing " 15 than wsed te dniade decimal numbers withaut
Year 6 Decimals = & raraming the dividend. The procedure far lang
without - 0.4 » 2202 division does not change. Pupils need to be rmindfu
Renaming a.0 2 of the placement of the digits and remember that
-0.0 2 — 2x001 the decimal point does not represent a place. Simply,

the decimal point separates the whale and fractional
parts aof a number.



Year 6

“fear 6

Topic/Strand

Dividing
Decimals
with Renaming

Dividing
Decimals

by a 2-Digit
Whale Mumber

Representation

5 hundredths

|

5 hundredths

|

15 hundredths

|-

3 hundredths

6.15

6 ones 1 tenth
5 onas 11 tenths
5 ones 10 tenths

l:‘ 5 +5
1one 2 tenths
6.15:5=123

465 kg =15=

5

N

=45 tenths

l:‘lS

=3 tenths

0.15
= 15 hundredths

L+1s

=1 hundredth

Jtenths + 1 hundredth = 0.3 + 0.01

465:15=031

=03

MATHS b

NO PROBLEMI

Key ldea

Initially, place—wvalue counters are usad ta show the
division procedure that should be wall krown by
pupils at this stage. The long formal written methad
15 then used to divide decimal numbers without

a remainder. The precadure for long division with
renaming does not change from what pupils have
experenced previoushy. Pupils need to be mindful of
the placement of the digits and remember that the
decimal point does not represent a place. Simply,
the decimal point separates the whale and fractional
parts of a number.

Pupils initially dreide decimal numbers by 2-digit
whole numbers where the dividend is easily

braker inta multiples of the divisor. Mumber bonds
demanstrate tha partitioning in arder ta divide using
lang and shart formal written methads of division.
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London pane [

sweet chestnut I:l 1890 trees

common ime [T ]

Pupils use a unitary methad invehang division o

Year & Ratio

ereareopursn
total. Divide 1890 by 9. pRarEE B '
x 18 3 a0 Pupils use their understanding of division to
Year 6 Algebra x determine unknown values with algebraic
3 exprassions and equations.




