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INTRODUCTION

This calculation policy has been written in line with the programmes of study taken from the
revised National Curriculum for Mathematics (201&)provides guidance on appropriate
calculation methods and progression. The content is set out in yearly blocks under the following
headings: addition, subtraction, multiplication and division.

Statements taken directly from the programmes of study are listed in baldthe beginning of each
section.

A separate mental maths policy outlines mental calculation strategies, including the use of jottings,
vocabulary to be developed and the key numksets that children will need to know.

Children will use mental methods as their first port of call when appropriate, but for
calculations that they cannot do in their heads, they will need to use an efficient written
method accurately and with confideac

AIMS OF THE POLICY
9 To ensure consistency and progression in our approach to calculation

9 To ensure that children develop an efficient, reliable, formal written method of
calculation for all operations

1 To ensure that children can use these methods accurately with confidence and
understanding

HOW TO USE THIS POLICY

f 'aS GKS LRtAOe a GKS o6lFara 2F @2dzNJ L F yYAY:
guidance to allow for personalised learning

1 Always use Assessment for Learning to identify suitable next steps in calculation for groups
of children

1 If, at any time, children are making significant errors, return to the previous stage in
calculation

1 Cross reference with the mental maths polioyr fguidance on key facts, key
vocabulary and mental methods

T 'ftglea dzasS adadlrofS NBaz2dzNOSazx Y2RSfa |FyR
understanding of calculation and place value, as appropriate

1 Encourage children to make sensible choices about the methiwaly use when solving
problems

[statements in italics emphasise opportunities for inverse operations to be addressed
simultaneously]



Key Principles to Apply

T

Inverse operations should be taudiavisited explicitly alongside principal
operations, so that children instantly see the connection between tiqem
they need to see the way that the inverse reverses the effect of the original
operationcA 0 -RRd3ya Q G KS 2LISNI GA2Y

3+2=5 so 5¢2=3
3x2=6 so 6+3=2 [NB asdistinct frond +2=3]

Conceptual precision is important before childremcounter symbolic
WOI £ Odzt le.g.A 3 ¥ 2 &ans 3times 2 or 3 lots of 2

r Yequalgpa W2 - y R K Sthdrejose gakNadtidngicdrtbe
expressed in any order, as long as the two sides of the = are equal

5=3+2 isjustasvalid mathematicallyas 3+2=5

Use appropriate mathematical vocabulary from ttart, to get children
used to the words and their meaningencourage use of the right

vocabularywda 2 W2 S GAYS& o 6@ HQ A& AyO2 NN

When introducing a method, use very simple numbers (e.g. times tables
already learnedn a previous year, not the times tables from the year the
children are in)

Children should not only identify the calculation to be made to solve a
problem; they shouldreatea problem that requires a given calculation

e.g. 3+ 2 =5 Tell amaths story that fits that calculatian

Sound mental maths flexibility underpins understanding of formal methods
So it is essential to invest time and effort in learning mental strategies.

Always explore the mental strategies behind the formal approacésk
G/ Ly @e2dz GKAY]l 2F Fy20KSNJ gl & ¢S

-~

O2d



Stages in Addition

Addition - Early Stages (EYFS)

Children will engage in a wide variety of songs and rhymes, games and activities. They will
begin to relate addition teombining two groupsof objects first bycounting alland then
by counting onfrom the largest number.

At the same time, they will learn about removing objects from a group, taking one off and
counting backwards from a given number.

They will find one morand one lesthana given number.

In practical activities and through discussion they will begin to use the vocabulary
involved in addition and subtraction.

+ I I I
W 2dz KI @S FADS LI Bdgl YRYE KLIZSESEKNSES 28 BIIK:

We haveeightapples altogether. How many are there left if | #ate of them?

Addition - Yearl

w Given a number, identify one morfand one less]

w Read, write and interpret mathematical statements involving addition (+) and the
equals (=) sign

w Addand subtractone-digit and two-digit numbers within 20, including zero
w Solve missing number problemsge 10 +D: 16

b. 9y&adzaNE GKIFI{G OKAfRNBY INB O2yFARSYy(H gA0K
guidance before moving on.

Children willcontinue to practise counting on from any number ekt dzi FA GBS Ay @& 2c
YR O2dzy(i 2y F2dzNIBHQ



Initially use a number tracko count on for addition, counting on from the largest number:

00600600000

5+4=9

Wt dzii @2dzNJ FAYISNI dPV2¥a:Y0 FRINB A BR@ 0/ F @&daNIdRY
W2AYyld (G2 oo a8 @2dz2NJ FAYISNE (2 O2@SNJI dzLJ o
Then progress t@ marked number line

6+6=12

L L L Y SN Y™
0 1 2 3 4 5 © ¥ 8 4 10 11 12 13 14 15 16 17 18 18 20

Wt dzii @2dzNJ FAYIASNI 2y ydzYoSNJ AAE | yR O2dzyi 2y

6=12c6 Wt dzii &2 dz2NJ FA¥&HSEMNI @ yOmMHc QYR

8+ 7 =15t dzii &2dzNJ FAY3ISNI 2y ydzYoSNJ SA3IKiG | yR
{2 X5¢T T vy Wt dzi @2dzNJ FRY3ISNI 2y wmp FyR O2

+1
+1 +1 +1 +1 +1 +1

AN/NTANaV/aNaNeY

8 9 10 11 12 13 14 15

Ensure children are confident with using a marked number line before moving on to an
empty number line (se¥ear Zyuidance).

Continue to practise counting on from the largest number for addition with totals within 20.



Addition - Year2

w Add and subtractnumbers using concrete objects, pictorial representations, and
mentally, including:

A two-digit numberaddingand subtractingones

A two digit number addingand subtractingens
Two two-digit numbers

Three onedigit numbers(see mental maths policy)

o O O O

b. 9yadzaNBE (KIFIi OKAfRNBY INB O2yFARSYyd 6A0GK |
guidance before moving on.

Counting on in ones using ampty number line ¢ A G KAY wmnnX

28+ 6=34 Children write inall the numbers themselvesn the number line

+1 +1 +1 +1 +1 +1

(BNTAN/ANTANIAN/AY

28 29 30 31 32 384

[demonstrate how taking off 6 from 34 returns you to 28 with back hops of one]

XIyR Ay (8ya

28 + 30 =58
Y e
28 38 48 58 [and inverse10,-10,-10 to return from 58 to 28]

Use in conjunction with a 100 square to show jumps of tens.

48 + 36 = 84

Wt dzii 0 KS 0 first @8,a&nd thyhdafiitiéh Nde smaller number (36 = 30 + 6) and
O2dzyu 2YY ny b on b c®Q

+10 +10 +10
;;7<Sg ;;7<§£ ;;7<S; +1 41 41 41 41 41
48 o8 68 /8 79 80 81 82 83 84

oWl 26 ¢ 2 dzZ R365 482 Pdtiiah 3¢y dzo G NI OO c¢c X JGKSY adzo NI (
Use in conjunction with a 100 square to show jumps of tens and ones.



T OKAft RNBY IINB O2yFTARSYy(lZ dzaS Y2NB SFFTFAOASY

+ 30 +2 +4
@m ____[and inverse]
48 78 80 84

Use in conjunction with a 100 square to show jumps of tens and ones/units.

Also use the partitioning method to add two twhgit numbers:

43 + 25 = 68

[\

40 3 20 5
40 + 20 = 60
3+5=38
60 + 8 = 68

1. Partition the rumbers into tens and ones/units
2. Add the tens together anchen add the ones/units together
3. Recombine to give the answer

[Children should be able to recognise thats@8tract 25 will return them to 43]

Then move on to calculations that bridge the tens:

48+ H=40+8+30+6

40 +30=70

8+6-=14
7/0+14 =84
48 + 36 = 84

This is an alternative way of recording the partitioning methptalk aboutinverse]

NB If, at any time, children are making significant errors, return to the previous stage in
calculation.



Addition - Year 3

w Add numbers with up to three digits, using formal written method of columnar
addition [and explore the inverse of each]

b. 9yadzaNBE (KIFIi OKAfRNBY IINB O2yFARSYyd 6A0GK |
guidance before moving on.

Further develop the use of thempty number linewith calculations that bridge 100:

/8 +46 =124
+40 +6
78 118 124

X | witiRaddition of a threedigit and a two-digit number:

165 + 56 = 221
+50 +6
165 215 221

Further develop theartitioning method with calculations that bridge 100:

85+37/=80+5+30+7

80 + 30= 110

5+7 = 12
110 + 12 =122
85+ 37 =122

The partitioning method can also be used with thidigit numbers.



Introduce theexpandedwritten method with the calculation presented both horizontally

and vertically (in columns).

Initially use calculations where it has not been necessary to bridge across the tens or

hundreds:
63+32=95
+
60 +3 Partition the numbers into tens
+ 30+2 and units. Add theunitstogether
90 + 5= 95 and then add theéenstogether.
Recombine to give the answer.
¢ KSy X [Can be done by adding tens first,
6 3 but do it in this order, to establish
+ working first with units, which is
32 used in formal written addition.]
5 (3+2) unis
90 (60 +30) tens
95 Add the least significant digits (units)
—_— together first and then the tens in
preparation for the formal written
method.
tKAa gAff €tSIR Ayid2 GKS F2NXIf gNAGGSY YSUOUK:
6 3
+
32 ' 48 GKS fly3dd3s 2F LXFOS Ot dS i
05 (3aqid2\)vouﬁﬁ]yals five. Write five in the units column. 60 add 30

equals 90.Write 9 (90) in the tens colum@.
NB Informal/mental methods would be moappropriate for numbers of this size, but use
two-digit numbers when introducing the columnar method.

Then introduce calculations where it is necessary to bridge, returning to an expanded
method initially:

68 + 24 =92
Partition the numbers into tens and
units. Add theunitstogether and then
60+ 8 add thetens together.
+ 20+4 Recombine to give the answer.
80 +12=92



©
e
w»
<
X

Add the least significant digits

(units) together first and then the

tens in preparation for the formal
(8+4) units written method.

(60 + 20)tens

+

@OOI—‘I\JCD
I\JOI\J#OO

If children are readyintroduce the formal written method where itisy SOSaal NB G2 W
ten from the units to the tens column:

Use the language of place value to ensure understanding:

6 8 WOAIKO FRR ¥F2dzNJ Slj dzl dolmnmand® 2 NXR 0
W WO I tNeNeéh fPom 12 in the tens columpwriting it as a 1
92 Wdzy RSNJ 0 KS ch2 2NBRI $1ldQ ' yR GKS Sy

equals 90.Write 9 (90) in the tens column. 92 is the answer.

1

The digit that has beeW O NNA SRQ &dK2dzt R 06S NBO2NRSR dzy RSN

When children are confident, extend with examples where it is necessary to bridge across
the tens and the hundreds:

76 +47 =123
Wt | NIhd nurklb2rg into tens
/0+6 + andunits. Add the tens toge#r
40 +7 and then add thaunits together.
110 +13= 123 Recombine to give the y & 4 S NJP Q
¢ KSy X
76
47 _— S
— Add the least significant digits (units)
+ 13 (7 + 6)unis together first and then the tens in
110 (70 + 40)ens preparatian for the formal written
1—23 method.

NB: It is important that children do both of these methddgetherwhen establishing the
expanded written method, so that they can see how one is a simpler representation of the
other.

10



If children are readyA y 0 N2 RdzOS G KS F2NXIf SNRGGSY YSGK2F
across the columns and bridge 100:

76+ 47 =123

'aS GKS fly3dzr3asS 2F LIl O Ol
7 6 addevenSljdzl f & Mod 2 NRGS G KNBS
oneten (10) across into the tens columdzy RS NJ i KB
add40andi KS GSy GKIFdG 6S WOl NNAS
(KS GSya O2f dz¥uidrdd(laR) atr€ss intd\EeQ
hundreds column (10QR

S [N
~IN B
w|~

¢KS RAIAGEA GKI O KI @SordeduSdér the e iININAcOrie@ colurn?2 dzf R

If children are confident, further develop with the addition of a thrdegit number and a
two -digit number:

178 + 43 =221

, 178
_43
22

11

=—

NB If, at anyime, children are making significant errors, return to the previous stage in
calculation.

11



Addition - Year 4

w Add numbers with up to 4 digits using the formal written method of columnar addition
where appropriate

NBEnsuré KI & OKAf RNBY FNB O2yFARSY( 6AGK GKS YSGK2EF
before moving on.

Continue to teach the use eimpty number lineswith three and four digit numbers, as
appropriate.

Further develop the formal written method of addition, with threkgit numbersReuvisit the
expanded method firstif necessary:

176 + 147 = 323 [Remember therefore 323147 = 176]
176
t147
13 (6+7)

+110  (7C+ 40)
20( (10C+ 100)
32:

tKAa gAff €tSIR Ayid2 GKS F2NXIf gNAGGSY YSUOUK:

176 + 147 = 323 Use the language of place value to ensure understanding:
W{S@Sy | RR &AE Sldzadta wmod
YR WOINNEQ 2yS | ONRP&da Ayl
+ 176 and the ten that we carried equals 120. Writer2the tens
14 7 O2f dzYy o6uHAn0 YR WOINNEQ W™
3 2 3 (100). 100 add 100 and the 100 that has been carried eq
— 300. Write 3 in the hundreds column (30MD).
¢KS RAIAGA (KI shoRdib&rEcorded ényler theQiheiaNide SoReRt column.

If children are confidentintroduce the addition of @-digit number and 8-digit number:

1845 + 526 = 2371 1845
+

526
2371

1 1

Continueto develop with addition of two foudigit numbers and with decimals (in the
context of money or measures).

NB If, at any time, children are making significant errors, return to the previous stage in
calculation.

12



Addition - Year 5

1 Add whole numbers with more than 4 digits, including using formal written
method (columnar addition)

b. 9y&adza2NE GKIFIGi OKAftRNBY INB O2yFTARSY(l 6A0GK
guidance before moving on.

Continue to teach the use of empiyimber lines with larger numbers (and
decimals), as appropriate.

Continue to require children to state the inverse of each example during teaching.

Continue to develop the formal written method for addition with larger numbers (and
decimal numbers) andith the addition of three or more numbers:

21848 + 1523 = 23371 Tth th h t u
N 218 48

1523

G{ 2 X @I528T 01848] 2 ? 3 Z L

Continue to use théanguage of place value to ensure understanding. Ensure that the digits _
UuKIFIrag KFgS 0SSY WOl NNASRQ INB NBO2NRSR dzy RS NJ

Use the formal written methodfor the addition of decimal numbers:

£154.75 + £233.82 = £388.57

Qy Qy
7 5
8 2
S5 7

WIN P~ =
ojw o1 ~
PlOOlW B~ <

Ensure that the decimal points line up.
Continue to use the language of plagdue to ensure understanding.

Continue to practise and apply tliermal written method throughout Y5.

NB If, at any time, children are making significant errors, return to the previous stage in
calculation.

13



Addition ¢ Year 6

No objectives have been included in the programmes of study explicitly related to written
methods for addition in Y6. However, there is an expectation that children will continue to
practise and use thormal written method for larger numbers and decimaknd use these
YSGiK2Ra 6KSy az2fgiay3a LINRofSyYas 6KSyYy I LILINEL
methods).

Our aim is that by the end of Y6, childrase mental methods (with jottingsjvhen
appropriate, but for calculations that they cannot do in theials, they use an efficient
formal written method accurately and with confidence.

Extensions:

Children can add more than two numbers together:

342 + 7.1 + 109.02 =

Increasingly sophisticated use of quick mental maths strategies with jottings

U near doubles: e.g. 16 + 17 = double 16 and + 1
U mental partitioning (+ 175 means + 100 + 70 +5)

U rounding and compensating (+ 289 means + 3(I)

Common issues:

1 children need to select the appropriate method (mental/formal written) to solve
different problems

1 children easily migslign place values: e.g. when using formal written method to
solve a calculation like

3425 + 7.1 =

14



Stages in Subtraction

It is essential to read these stages in parallel with the stages in addition, and ensure that the
concept of subtraction is learned as the inverse of additubriie addition is being taught.

Subtraction- Early Stages (EYFS)

Children will engage in a naty of counting songs and rhymes and practical activities.

In practical activities and through discussion they will begin to use the vocabulary
associated with subtraction.

They will find one less than a given numdeaving considered one more addition.

S3 NE f using Sbjetelz®@ (i N2 Oy Xi2 WK2F Wi

¢ ( 0683Ay G2 NE i & i X
i iSNJ 42YS KIF @S 0SSy GF1S8y Foleo

-l-I(/))

eéf
uQ

- >

n» R
-+
i~

pez=d ‘IR R R ]

Wel 1S G2 FLIWLXSa gted 126 Yrye NB ftSTOIKQ
Children will begin to count back from a giveimmber, having counted on as addition

Subtraction- Yearl

w Given a number, identify one less

w Read, write and interpret mathematical statements involving subtractiot) &nd the
equals (=) sign

w Subtract onedigit and two-digit numbers within 20, including zero

w Solve missing number problemsge 20- []=

NB Ensure that childreare confident with the method® dzi f A Y SR Ay (KS LINB Q.
guidance before moving on.

Children willcontinue to practise counting back from a given number.

Initially use a number track to count badkr subtraction:

jiieie,q,éic,iic,c!d)

9¢5=4

Wt dzi @2dzNJ FAYIASNI 2y V dZNB: ;hiersg of plSidger/or24dnbint 6 I O
forward 5.]

15



Then progress to a marked number line:

12-6=6

I I IO I . ", . . " . TR I N AN N N B
0 1 2 3 4 5 B 7 8 9 {0 11 12 13 14 15 16 17 18 18 20

Wt dzii @2dzNJ FAYISNI 2y ydzYoSNJ 6St @S FyR O2dz/i

14¢5=9

9 10 11 12 13 14
Wt dzi €2dzNJ FAYIASNI 2y ydzYoSNI mn | yR O2dzyld ol O

NB Ensure children are confident with usinghnarked number linebefore moving on to an
empty number line (see year two guidance).

Continue to practise counting back for subtraction with numbers within 20.

Counting on to find a small difference:

Introduce complementary addition to find differences (only usesimalldifferences). The
dzaS 2F Y2RSfa Aa SEUNBYSfe AYLERZNIUIFIYU KSNB U

Count upfrom the smallest number to the largest fimd the difference using resources,
e.g. cubes, beads, number tracks/lines:

11¢9=2

(XX )
00000000000

Thedifference betweennine and eleven is two.

NB If, at any time, children are making significant errors, return to the previous stage in
calculation.

16



Subtraction- Year2

w Subtract numbers using concrete objects, pictorial representations, and mentally,
including:

1 A two digit number and ones
1 A two digit number and tens
1 Two two-digit numbers

NB Ensure that children are confident with the meth@ddzii f A Y SR Ay (KS LINBJ.
guidance before moving on.

Counting back using ampty number lineg A G KAy m n[and rethgynbe2ing ® &oxnt
on the same number again, to show that addition is the inverse of subtraction]

34-6 =28

XIyR Ay G8yay

58-30 =28

28 38 48 58

Use in conjunction with a 100 square to show jumps of tens.
Subtraction, using partitioning, on an empty number line:

76C 45 =31 meanssubtract 4 tens, then subtract 5 units

@@@@@mﬂ@

31 32 33 34 35 36

Explore doing this in a different order: subtract the units first, then the tens.

Use in conjunction with a 100 square to show jumps of tens and ones.

17



If children are confident, use more efficient jumps:

76¢45 =31
- 40
5

o~ £ N

31 36 76

76¢40¢5=31

Use in conjunction with a 100 square to show jumps of tens and ones.

Counting on to find a small difference

Introduce complementanaddition to find differences (only use for small differences). The
dzaS 2F Y2RSfa Aa SEUNBYSté AYLRZNIIYyU KSNBE
guidance).

Count up from the smallest number to the largest to find the differenstart within0-20,
then apply the same principle to higher numbers

12-8=14
+1 +1 +1 +1
8 9 10 11 12
We¢KS RAFFSNBYOS 0SGo6SSY y YR MH A3
32-28=4
+1 +1 +1 +1
28 29 30 31 32

We¢KS RAFFSNBYOS 0SG6SSY Hy YR oH A

18



If children are confident, further develop this method:

76¢58 =18
+2 +10 +6
58 60 70 76

We¢KS RAFFSNBYOS 40 Myad®SY py | YR

Further develop subtraction with numbers that bridge 100, using a 200 grid to
support.

NB If, at any time, children are making significant errors, return to the previous stage in
calculation.

19
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Qbtraction - Year3

w Subtract numbers with up to three digits, using formal written method of
columnar subtraction

b. 9yadzaNBE (KIFIi OKAfRNBY INB O2yFARSYyd 6A0GK |
guidance before moving on.

Further develop the usef the empty number line with calculations that bridge 100:

126 45 = 81
-5 -10 -10 -10 -10
8l 86 96 106 116 126

Use a 200 grid to support counting back in tens and bridging 100

Then use more efficient jumps:
-40

-5

18 YA

81 86 126

Extend with larger numbers by counting baaking multipartitioned numbers

216¢ 27 =189

m@m

189 190

20



Xand bycounting on to find the differencgsmall difference):

231¢198= 33

+2 +30 +1
198 200 230 231

We¢KS RAFFSNBYOS 06SG6SSYy Moy YR HowM

Introduce the expanded written methodwith the calculation presented both horizontally
and vertically (in columns). Use tvdigit numbers when introducing this method, initially:

78¢ 23 =55 Wt F NOAGA2Y YydzZYoSNER Ayid2
and then subtract the tens.
70 = 8 Recombine to givethé y & 6 S NI» Q
2 0 ad 3 NB In this example decomposition (exchange) is not

50 = 5 - 55 required.

F'aS GKS 62NR Wl YRQ> NI GKS Nfoaveidcgnfusionb aA3dys A
This will lead intdhe formal written method:

Use the language of place value to ensure understanding

t u
7 8 WOAIKG 3doGNI Ol GKNBS: 3808
2 3

5 5

NB A number line would be an appropriate method for this calculation but useligio
numbers to illustrate the formal written method initially.

Introducethe expanded written methodwhere exchange/decomposition is required

713¢27 =46
7 Qi 3 becomes 6 0 a0 1 3 | |
- 73 ispartitioned into 60 and 13, so
2 0 e 7 2 0 an 7 that we can subtract the 7 in 27

4 (Q and 6 =4 6 from a larger number of units.

NB children will need to practise partitioning numbersinariety ofways. Baseten
[Dienes]materialscould be used to support this.

21



When children are confident with the expanded methattoduce the formal written
method, involving decomposition/exchange

ToO b HWHT [ n-~n _
Use the language of place value to ensure understanding.

6 13
w2 § OFyQl adzo iGN} OG aS@gSy 7
_ + 3 exchange atenforteonita U2 3IA GBS dza cn
2 7
4 6 Usebase ten materialgo support understanding.

If children are confident, extend the uséthe formal written method with numbers over
100, returning to the expanded method first, if necessary.

235¢127 =108 Use the language of place value to ensure understanding.
2 15 In this example it has only been necessary to exchange fr
2 3 5 the tens column.
127 Usebase ten materialgo support understanding.
1 0 8

NB If, at any time, children are making significant errors, return to the previous stage in
calculation.

22



Qbtraction - Year4

w Subtract numbers with up to 4 digits using the formal written method of
columnar subtractionrwhere appropriate

NBOyadzNE (GKIFd OKAfRNBY IINB O2yFARSYy(l 6AGK (K
guidance before moving on.

Continue to teach the use eimpty number lineswith three- and fourdigit numbers, as
appropriate.

Continue to develop théormal written method of subtraction byrevisiting the
expanded method firstif necessary. Continue to udaseten materialsto support
understanding.

'aS b AY LI I OS 27T nibgfRroucan Ktifrgplade @2sign it th y 3
g2NR WIHYyRQ (2 | @2AR 02y FdzaA2ys AT ySOSaal NB
258-73 =185
200+50+ 8 100+150+8
- becomes -

+ 70+ 3 + 70+3

100+ 80+5 =185

Children will need to practise partitioning in a variety of ways.

tKAa tSFRa (G2 GKS FT2NXYIf gNAGGSY YSUK2RI Ay

1 15 Use the language of place value to ensurglerstanding.

25 8 In this example it has been necessary to exchange fromr
- 7 3 the hundredscolumn.

175

Usebase ten materialg¢o support understanding.
Further develop by subtracting a threkgit number from a threeadigit number:

637¢ 252 = 385 Ensure that children are

confident in partitioning
numbers in this way.

600+30+7 500+
200+50+2 200+
300+

23



This leads to théormal written method, involving exchange:

5 13 Use the language of place value to ensure understanding.
6 3 7 _ o
- 2 5 9 Usebase ten materialgo support understandingif
necessary
3 85

When children are confident, develop with fodigit numbers and decimal numbers (in the
context of money and measures).

3625¢ 1219 = 2406

1 15
3625
12109
2 406

NBIf, at any time, children are making significant errors, return to the previous stage in
calculation.

24



Subtraction- Year5

w Subtract whole numbers with more than 4 digits, including using formal
written method (columnar subtraction)

b . OyadiNBE GKIFIG OKAfRNBY FINB O2yFARSYyld 6AGK
guidance before moving on.

Continue to teach the use @mpty number lineswith larger numbers and decimals, as
appropriate.

Continue to develop théormal written method for subtractionwith three- and fourdigit
numbers (see Y4 guidance), returning to an expanded method and hasggten materials,
if necessary.

Introduction of subtraction involving numbers with O as place holder.

503¢ 278 =225

500+ O0+3 400+90+
200+70+8 200+70+
200+20 +

=225

In this example 503 has to be partitioned into 4000+ 13 in order to carry out theubtraction
calculation.L ¥ OKAf RNByQa VYSyidlf YIGKa KI@ZS 0SSy St

This leads into the formal written method (there is potent@l error in this example):

O0We candét take 8 units away
4 9 13 exchange a ten for ten units
5 0 3 tens column to exchange.
2 7 8 We will have to exchange one of the 5 hundreds for ten tens
2 2 § before we can exchange one of those 10 tens for ten units.
That | eaves us with 9 tens i
l Y2 3KSNI g & 30Dméag AySy a X &4 YE 3HiQa SEOKIFy3S
dz&)\l’]éz t SIFgAy 3 dzéﬂ%A%Kynqj usSyaoQ y

NB It would be appropriate to discuss the use of mental calculation methods with an
example like this one, i.e. would an empty number line be a moreiefit method for these
numbers?

25



When children are confidenextend with larger numbers (and decimal nbers). Return to
an expanded method, if necessary.

12731¢ 1367 = 11364

In this example it has been necessary to exchange
from the tens and the hundreds column.

NBIf children are making significant errors, provide calculations where only one exchange is
required.

Introducesubtraction of decimalsinitially in the context of money and measures.

£166.25¢ £83.72 = £82.53

16 5 12 Ensure the decimal points line up.
166.25

83.72

82.53

Continue to practise and apply the formal written method with large numbers and decimals
throughoutYear 5

NB If, at any time, children areaking significant errors, return to the previous stage in
calculation.

Subtraction- Year6

No objectives have been included in the programmes of study explicitly related to written
methods for subtraction in Y6. However, there is an expectation that children will continue to
practice and use¢he formal written method for larger numbers and decials and use these
YSGK2R&a ¢KSYy a2t @dAy3 LINRPOfSYAaZ 6KSyYy | LILINE L.
methods).

Our aim is that by the end of Y6 childnese mental methods (with jottingsyvhen
appropriate, but for calculations that they cannot do in thieeads, they use an efficient
formal written method accurately and with confidence.
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Stages in Multiplication

Introduce the language of sharing, half, double from an early stage.
Aim for children to find as many different ways as possible to articuldiz they see.

Multiplication ¢ Early Stages (EYFS)

Children will engage in a wide variety of songs and rhymes, games and activities.

In practical activities and through discussion they will begin to solve problems involving
doubling.

99 90

We¢ KNBS | LILJ Sa F2NJ &3adgk yWR yEKNBII ISELI S & 2BSNIKY
Inverse: if we have all these apples, can we share them equally? You get half and | get half.

Multiplication ¢ Year 1

w Solve onestep problems involving multiplication by calculating the answer using
concrete objects, pictorial representations and arrays with the support of the teacher

w Count in multiples of twos, fives and tens (to the tfO“nuItipIe)
Children will countepeated groups of the same size in practical contexts. They will use the

vocabulary associated with multiplication in practical contexts. They will solve practical
problems that involve combining groups of 2, 5 or 10. e.g. socks, fingers and cubes.

PODDOY

W{AE LI ANBR 27
|26 Ylye &az20]

SGKSNK HE nX c¢cX y3I MANI M

We¢KNBS LlGa 2F (GSy ONrez2yad 12¢ Ylye ONlreéez2ya
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Use arrays to support early multiplication.

WCA PGS 3INERdzLJA I 0Sa® 126 YLy
1 26 YlLyeé FIO

A
ANRdzLJa 2F FTAOS FI

'.F
aao

N

g
o)

W INRdzLIA 2F p

Wp Aa KFEF 27
Wi 2g Ylyeée |Gz
Wp b p I mMnQ

Pouble5ism n Q

Continue to solvg@roblems in practical contexts and develop the language of early
multiplication, with appropriate resources, throughout Y1.




Multiplication - Year 2

w Recall and use multiplication facts for the 2, 5 and 10
multiplication tables

w Calculate mathematical statements for multiplication within the multiplication
tables and write them using the multiplication (x) and equals (=) signs

w Solve problems involving multiplication, using materials, arrays, repeated addition,
mental methods, and multiplication facts, including problems in contexts

w Show that multiplication of two numbers can be done in any order
(commutative)

NB Ensurethatéhf RNBEY I NBE O2yFTARSY(d 6A0K GKS YSUK2RZ
guidance before moving on.

Children will use a range of vocabulary to describe multiplication and use practical resources,
pictures, diagrams and the x sign to record.

Combining Group&epeated addition):

Wo 3INRdzLJA 2F mn ONl eé&z2yaq

Wl 2¢g Ylye ONleéezya |tG23SGKS
Wmn b mMan b mMa ' onQ

Wo ANRAzWD ARAYSAQISYQ

Wo E MNOTWmnEQ o I' onQ

L

Wp 3INRdzZLIA 2F o0Q MpPQ f23a 2F o0Q Wo

Wp GAYS& 0Q Wo Ydzbuidotl ¥ SR meér pMp Q o6 GKI Wps £
array of 3 groups of 5)
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Using arrays to support multiplication:

6x5=30 When arranged like this, there is less danger of confusing 6 x 5 wi
x 6. That distinction comes next.

**ﬂ’iﬁ? WYp b p b p b p b p b p T ol

We INRdzZLIA 2F pQ We GAY

Wp YdA GALXASR 08 cQ

W

W Je oot

WIRIEORW
W

If you arrange the groups of 5 into a proper array, tiotiidren can see the connection
between these two factors of 30:

J J J J J When arranged like this, you can read each group

J J J J J horizontally as a 5, so there are 6 groups of 5, etc., as
above.

J J J J J

J J J J J Encourage the children also to see the array as sixes

J J 3 3 3] arranged vertically

J J J J J

The distinction between 6 x 5 and 5 x 6 is key to good understanding of multiplicatitmey
FNB y20 WGiKS al yYS ih&kshrngedaaD o6 dzi R2 FY2dzyd G2 W

Using an empty numbédine:

6x5=30
1x5 2x5 3x5 4 x5 5x5 6x5
0 5 10 15 20 25 30

Make the link to repeated addition.

NB If, at any time, children are making significant errors, return to the previous stage in
calculation.
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Multiplication ¢ Year 3

w Recall and use multiplication facts for the 3, 4 and 8 multiplication tables
(continue to practise the 2, 5 and 10 multiplication tables)

w Write and calculate mathematical statements for multiplication using the
multiplication tables that theyknow, including for twadigit numbers times one
digit numbers,using mentaland progressing to a formal written method

NBOyadz2NBE (GKFd OKAfRNBY INB O2yFARSY(l 6AGK (K
guidance before moving on.
NB:! aS flFad &eSINRa F20dza GAYSa (GloftSa F2NI I ye

Continue to use number lines and arrays to support multiplication, as appropriate (see Y2
guidance).

4 x5=20
1 x5 2 x5 3 x5 4 x5

Y Y Y Y

0 5 10 15 20

Partitioning method for multiplication of a teen number by a esfigit number:

13 x5 =65 (Partition 13 into 10 + 3)

10 x5 50
3x5=5

50+15=65

Demonstrate the partitioning method using a number line:
13x5=65

10 x 550 3x5=15
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Grid Method [in context of teen number multiplied by a ordigit number]

This is best done on squared papera squared background on the
whiteboard so that you can actually demonstrate the relationship between
the multiplication and the actuamountit equats to¢ it shows how GRIDS
are actually symbolic representations of two or more arrays.

13 x5=65

X 10 3

5 90 1 50 + 15 =65
Wt E NIAGAZ2Y mo Ayd2 wmn 15 Addtheparyal prodattsshandt &
150 G23SGEKSNWPQ

This will lead intexpanded short multiplication

13 x5=65
10+3 NB Include an addition symbol when adding partial
X ) products.
15 @x5 Unitsx5

+
50 @ox5 Tensxs

65

Refine the recordingwithout partitioning 13)n preparation forformal short
multiplication:

(0p))
O«

t u
13
5 Use the language of place value to ensure
Xi understanding.
15 (x5 Unitsx5
+ 50 (10x5 Tensx5 Include an addition symbol when adding partial
ﬁ products.

Model the same calculation using a number line, if necessary, to ensure understanding.
(Seebottom of previous page.)
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Famal Short Multiplication

13 OyadNB GKIG GKS RAIAG W
O2ftdzyy Aa oNAUUSY Wdzy RS
X 5 column.
65 _
1 Use the language of place value (tens and units) to
ensure understanding.

Continue to develop the formal written method of multiplication throughout year three
using teen numbers multiplied by a ondigit number.

If children are confidentprogress to multiplying other twaligit numbers by a ondigit
number (see Y4 guidance).

NB If, at any time, children are making significant errors, return to the previous stage in
calculation.
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Multiplication ¢ Year 4

w Recall multiplication facts for multiplication tables up to 12 x 12

w Multiply two-digit and threedigit numbers by a onaligit number using formal
written layout

NB Ensure that children are confident with the methods outlined KS LINB @A 2dza @& S|
guidance before moving on.

Continue to usempty number lines as appropriate (see Y3 guidance).

Further develop thegrid methodfor two-digit numbers multiplied by a oreligit number.

NB Useful to use squared paper/backgrounfirgi instance, to emphasise connection
between GRID and ARRAYS (see Y3 Grid Method above)

36 x4 =144
X 30 6
(add the partial products)

Expanded short multiplication (twdigit number by a onaligit number):

36 x 4 = 144
30+6
x4
24 (6x4) |Unitsx4 NB Include an addition symbol when adding partial
¥ 120 @ox4) Tensx4 products.
144

Refine the recording (without partitioning 36) meparation for formal short multiplication:

t u
36
4 Use the language of place value to ensure
Xi understanding.
24 (6x4) Unitsx4
+ 120 (@0x4) Tensx4 Include an addition symbol wheatding partial
W products.
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This leads to short multiplication (formal method) of a t@@it number multiplied by a

one- digit number:

36 x4 =144

Formal Short Multiplication

h t u

36

9y & dzNB

column.

Use the language of place value (tens and units) to
ensure understanding.

aKI G
02t dzvy A&

GKS RAIAG W
GNARGGSY Wdzy RS

Continue to develop the formal written method short multiplicationof a 2digit number
by a digit numberthroughoutYear 4.

If children are confidentprogress to multiplyin@-digit numbers by a onaligit number,
using the same short multiplicatianethod.

If necessary, return to the grid method and/or expanded method first:

127 x3 =381
X 100 20 7
3 300 60 21

This leads to expanded short multiplication:

127x3=381
100+20+7
X 3
21
+ 60 @ox

Units x3

Tens X3

3 O O (100 x3) Hundreds B

381

300+ 60 +21 =381

(add the partial products)

NB

when adding partial products.

Include an addition symbol
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Refine the recording (without partitionint27) in preparation for formal short

multiplication:

ht u

127
X 3
ﬁ (7 x3)  Units x3
+ 6 O (20x3) Tens 3
3 O O (100 x 3) Hundreds »3

381

Use the language of place value to ensure
understanding.

products.

Include an addition symbol when adding partial

This leads to short multiplication (formal method) of a twl@it number multiplied by a

one- digit number:

127x3 =381

Formal Short Multiplication

t
2

= =
W <

w
(0]
[ERY

9y adaNB (KFG GKS RAIAG W
O2f dzYy A& 6NARGGSY Wdzy RS
column.

Use the language of place value (tens and units) to
ensure understanding.
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Multiplication ¢ Year 5

@ Multiply numbers up to 4 digits by a oner two-digit number using a formal
written method, including long multiplication for twedigit numbers

NB Ensure that children are confidehtA § K G KS YSUGK2R&a 2dzif AYSR AY
guidance before moving on.

Build on the work covered in Y4 with the formal method of short multiplicafdigit
number multiplied by d-digit number followed by 2digit number x idigit numbe).

When children are confidenintroduce 2-digit numbermultiplied by a twadigit
number. If necessary, return to the grid method and/or expanded method first.

Grid method (twedigit number multiplied by a teemumber):

23x12=276

23 x 2= Q0+3) x(10+2) =276

X 20 3 Add the partial products:
10 200 30 230
2 40 6 + 46

276

Expanded long multiplicatiorftwo-digit numbers multiplied by a teemumber):

23X P =276

htu

23
Use the language of place value to ensure
X 12 understanding.

6 (Bx2 Unitsx2

Include an addition symbol when adding partial
40 (20x2 Tensx products.
30 (x10 Unitsx10
Remind childrerthat every digit in each of the twa
20x10) T 10

200  (@0x10 Tensx numbers is multiplied by every digit in the other

276 number.
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Compactiong multiplication (the formal method):

23x P =276
h t u
23 Use the language of place value to ensure
X 12 understanding.
46 @3x2 Include an addition symbol when adding partial
+
230 @x10 products.
276

Important: this needs to be broken down, to show didity-digit multiplication, which is
what makes more difficullong multiplication work:

h t u
23 It is tempting to call the first row 3 x 2
2 followed by2 x 2, but this confuses the valu
X 1 of the digits. It is important to emphasise
4 6 (3x2followed by20x 2 that we are in the tens columaby all
+2 3 (0 @x10followed by20x10) Y$ Fya ate GKEG 4S5 O
uSyaQ E HO®

276

Extend to larger &ligit numbers

When children are confidenintroduce 2-digit numbermultiplied by a twadigit
number. If necessary, return to the grid method and/or expanded method first.

56 x27=1512

5627 = (60 +6) X Q0 +7) = 1512

X 50 6 Add the partial products:
20 1000 120 |= 1120
7 350 42 = ' 392

1512

1
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Expanded long multiplicatiorf2-digit number multiplied by 2-digit number):

56x27=1512
h tu
56
X 27 Use the language of place value to ensure

_— understanding.
42 (6x7)  Units x7
350 @G0x7) Tensw Include an addition symbol when adding partial

+ products.
120 (6x20 Unitsx20

w (50x20) Tensx 20
1512
1

This leads int&Compact Long Multiplication (Formal Method)

NBLY GKAA OFasSs Al Ay@2ft @dSa RA 3 Ewhide diffésehty 3 WOl
YIGKSYFGAOAlLya LI OS GKSaS WOFINNASRQ RAIAGA
Oft2asS (G2 6KIG GKS OKAf RNRgditidn€ pNdt juR Belowrifd thes A (1 K
next columnand add to the product of the next calculation

56 x 27 = 1512
Thh t u . = = PRSI =
P Rememberingtd RR 2y U0KS WOI
56 42 in the tens column, so 5 (inthe tens) x 7 + 4
X 57 makes 39 (tens)
+ 392 (6x7then50xP) * Becausehe second row of the calculation is
4 multiplying by 10s (i.e. the 20 part of 27), childre
1120%* (6x20then50x2p should be reminded that a 0 goes in the units
. column automatically; a common mistake is to
A e A A carry out tre first part of the calculation, forgetting
1 ? 12 that we dealing wth tens.
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When children are confident with long multiplication extend with thudigit numbers
multiplied by a twedigit number, returning to the grid method first, if necessary:

124 x 26 = 3224

Th h t u

124
X 26
+ 744

1 2

2480*
3224

11

(4x6 then 20 x 6 then 100 XxF5)

(4 x20 then 20 x 20 then 100 x 20

P Rememberingtd RR 2y K
digit from 42 in the tens column, so 2 (i
the tens) x 6 + 2 makes 14

* Because the secomdw of the
calculation is multiplying by 10s (i.e. th
20 part of 27), children should be
reminded that a O goes in the units
column automatically; a common
mistake is to carry out #nfirst part of
the calculation, forgetting that we
dealing with tens.

Extend with short and long multiplication of decimal numbg@ngially in the context of
money and measures), returning to an expanded method first, if necessary (see Y6

guidance).

NB If, at any time, children are making significant errors, return to the previous stage in

calculation.
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Multiplication ¢ Year 6

w Multiply multi-digit numbers (including decimals) up to 4 digits by a twait whole

numbers
b. 9yadiNBS G(KIFIid OKAfRNBY [|NB O2yFARSY(G 6AGK
guidance before moving on.

Continue to practise and develop the formal short multiplication method and formal long
multiplication method with larger numbers and decimals throughout Y®eturn to an
expanded forms of calculation initially, if necessary (see Y5 guidance).

With newextensions, start withite grid method (decimal number multiplied by a tda@it
number):

53.2x24=12768

X 50 3 0.2 Add the partial products:
20 | 1000 60 4 = 1064 .0
+
4 200 12 0.8 | = 212 .8
1276 .8
Theformal written method of long multiplication:
Thh t u
53.2
X 24 .0 Discuss the fact that the .0 is of no mathematical

. => value, so there is no need for a separate .0 row
+ 212.8 (0.2x4,then3x4,then50 x 4) above the units. If it were (e.g.) .3, then that wou
1 be the first rowcalculated.

1064 .0 (4x20then 20 x 20 then 100 x 2C

1276.8

Children ca n extenthis by exploring multiplication of three or more muttigit numbers.

NB If, at any time, children are making significant errors, return to the previous stage in
calculation.

Our aim is that by the end of Y6 children use mental methods (with jottimigeh

appropriate, but for calculations that they cannot do in their heads, they use an efficient
formal written method accurately and with confidence.
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Stages in Division

Division¢ Early stages (EYFS)

Children will engage in a wide variety of songs dryanes, games and activities.

In practical activities and through discussion they will begin to solve problems involving
halving and sharingqually.

90 290
Share theb apples between two people.

-t F 27
ADA

:U‘-E

K&hd Half gif dheSapplesFfar M. 8 Brdmou; 3 for me. We have
I

u
0KS LILJ Sa Ayd2 G662 3INRdAzZLIA 2F o0dQ

;U(
;U( No

Division- Year 1

w Solve onestep problems involving division by calculating the answer using concrete
objects, pictorial representations and arrays with the support of the teacher

w Count in multiples of twos, fives and tens (to the If()multiple)

Children will start withpractical sharing using a variety of resources. They will
share objects into equal groups in a variety of situations. They will begin to use the
vocabulary associated with division in practical contexts.

K SAIKG | Lish. Slaw niaudy dgplesiwdl eaalS G 6 SSy G
A

(j)) (0p))
x o
o w

0 K
K @

PP DD
PP DD

w2 S KIS RAGARSR GKS LI Sa Ayidz2 Gé2 3INRJzLIA

JJ‘Z

{ KF
KA f

O£

W{ KI N5 requaligbiitiveer? y &
H LRGAaDQ

Wi 26 YlLyeé ONIeé&z2ya INB Ay S| OK
L2 4 KQ
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Childrenwill move from sharing to grouping in a practical way

Wt dziG wn ONI @&2ya Ayd2 3IANRdAzZIA 2F mMnd |26 YIye

Use arrays to support early division

O«
(0p))
Qx

Wi 2¢ Ylye FI Ff023SGKSNK |26 Ylyeé 3N

WCAGPS 3INRdzLJA 2F (962Q

Wi 2g Ylyeée 3IANRdzZA 2F pKQ
Ymn &AKjldBER & 6S06SSy H LIS2L
Aa TAOSQ

Continue to solve problems in practical contexts throughout Y1, and develop the language of
early division, with appropriate resources.
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