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e This policy contains the key pencil and paper procedures that are to be taught
throughout the school. It has been written to ensure consistency and progression

throughout the school.

e Although the main focus of this policy is on pencil and paper procedures it is
important to recognise that the ability to calculate mentally lies at the heart of

mathematics.

e Mental calculation is not at the exclusion of written recording and should be seen
as complementary to and not as separate from it. In every written method there is an

element of mental processing.

e Written recording helps children to clarify their thinking and supports and

extends the development of more fluent and sophisticated mental strategies.

e Although each method will be taught in the year group specified, children should
not be discouraged from using previously taught methods with which they are secure,

while the new concepts are becoming embedded.

e The long-term aim is for children to be able to select an efficient method of their
choice that is appropriate for a given task. They should do this by always asking

themselves:

e 'Canldo thisin my head?'

e 'Can | do thisin my head using drawings or jottings?'
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e 'Dol need to use a written method?'

e By the end of year 6 children are equipped with mental, written and calculator
methods that they understand and can use correctly. When faced with a calculation,
children are able to decide which method is most appropriate and have strategies to

check its accuracy.
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Addition and Subtraction Methods

Children need to have developed the following abilities before moving on to formal

written methods (these should be developed by the end of Key Stage 1):

e recall key number facts instantly — for example, all addition and subtraction facts

for each number to 10 then to 20, sums and differences of multiples of 10

e appreciate that the arithmetic operations of addition and subtraction are the

inverse of each other

e recognize that addition can be done in any order and use this to add mentally a

one-digit number or a multiple of 10 to a one-digit or two-digit number

e partition two-digit numbers in different ways including into multiples of ten and

one and add the tens and ones separately and then recombine
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Addition

The mental methods that lead to column addition generally involve
partitioning, e.g. adding the tens and units separately, often starting with the
tens as this is the larger part of the number. They can also include the use of
number squares for counting on.

Stage 1: The Number Line

Example 1 8+7=15

The number line helps to record the steps on the way to calculating the total.

90 +2 +4
—_ T A
48 78 80 84
OR
42 +34

48 50 84
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Stage 2: The Number Square

Children are encouraged to use a number square to add by counting on,
initially in units, then in tens and units.

Example 3 8 +7=15

EEEKEEE : . -
R < || |
mmlmmmnmmn

Example 4 48 + 36=84
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Stage 3: Partitioning

The next stage is to record mental methods using partitioning. Add the tens
and then the units to form partial sums and then add these partial sums.

Example 5

47 + 76

40 + 70 =110
/7+6=13
110+ 13 =123

which is then recorded in a shorter form below

47+76=110+13=123

Partitioned numbers are then written under one another:

Example 6

47 = 40+ 7
+7_6 0+ 6

110+13 =123
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Stage 4: Expanded method in columns

Move on to a layout showing the addition of the tens to the tens and the units
to the units separately. At this stage, ask the children to start by adding the
units first always. This is very important as it will need to be done in this order
when moving onto the compact method.

The addition of the tens in the calculation 47 + 76 is described in the words
‘forty plus seventy equals one hundred and ten’, stressing the link to the
related fact ‘four plus seven equals eleven’.

Example 7

47
+ /6

13
110
123
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Stage 5: Compact column Method

In this method, recording is reduced further. Carry digits are recorded below
the line, using the words ‘carry ten’ or ‘carry one hundred', not ‘carry one'.

Example 8

47
+_16

123
11

Later, extend to adding three two-digit numbers, two three-digit numbers
and numbers with different numbers of digits.

Example 9

366
+458

824
11

The same method can then be applied when adding decimals.
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Subtraction

Mental methods should involve counting back in single digit numbers,
leading onto counting back in multiples of 10, possibly using a number
square.

Children find subtraction difficult particularly when they are introduced to
column methods at an early stage when they are not ready for it. With
continued practice and re-inforcement, children will become very
comfortable using counting on methods on a number line.

Stage 1: Taking away (counting backwards) using line the number

This should be the first stage as children can see that the number is getting
less as they count back.

Example 1 15-7=8

Example 2 74-27 =47

3 4 —20
el e = T

47 50 54 74

The steps backwards may be recorded in any order.
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Stage 2: Counting backwards using the number square

Example 3 15-7=8

i 1+ 15 EORGRCIRCIED
EECELEEE
EEEEEEEET

71

~
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u

Example 4 74-27=47
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51 52 53
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Stage 3: Finding the Difference (counting on method)

The mental method of counting up from the smaller to the larger number
can be recorded using number lines. Children usually find it easiest to
make the first jump to the next 10.

The number of jumps will vary. For some children, they will find it
comfortable to make only two jumps along the line. Others will need more.
Children usually find it easiest to make the first jump to the next 10.

Example 5 74 — 27=47
+40 +4
/"‘x/ T
27 30 70 74

Others will need less jumps, especially when they become confident with
the method.

+3 +44

e il —

27 30 74

For 3 digit numbers:
Example 6 326 -178=148

+2 420 +100 +20 +e

m
178 180 200 300 320 326

leading to:

+22 +126
[/'V —-'--...__‘l
178 200 326
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Stage 4: Expanded layout

Partitioning the numbers into tens and units and writing one under the other
mirrors the column method, where units are placed under units and tens
under tens. The expanded method leads children to the more compact
method (on the right hand side of the examples below) so that they
understand its structure and efficiency. Children may also use a more
traditional diagonal line when crossing out numbers.

Example 7 74 - 27=47
60 14
0+4 N+ 4
_20+7 20+ 7 _

40 +7

Expanded method for three-digit numbers

Example 8 741-367=374

130 11

600
700+40+1  TOO+#0+1
. 300+60+7  300+60+7

300+70+ 4
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Stage 5: Compact Column Subtraction

Example 9 74 - 27=47
60 14 6 14
70+ 4 T+ 4 X 4
_20+7 20+ 7 27
40 +7 4 7
Example 10 741 - 367=374
600 130 1 6 1311
700+40+1 700+ 20+ 1 744
~ 300+60+7 ~ 300+60+7 367
300+70+ 4 374
Example 11 503 - 278=225
400 90 13
400—100 3 4 9 13
500+ 0+3 400+ 90+13 500+ 0 +3 50 3
~200+70+8 200+ 70+ 8 ~200+70+8 278

200+20+ 5 200+ 20 +5 225
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Multiplication Methods

NB: Pupils in year 3 will be secure in the use of: informal jottings, arrays and repeated
addition before moving onto more formal methods.

For pupils to be confident at developing formal methods in multiplication they
should have previously developed the ability to:

e recall all multiplication facts to 10 x 10

e partition numbers into multiples of one hundred, ten and one

e work out products such as 70x5, 70x50, 700x5 or 700x50 using the related fact
7x5 and their knowledge of place value

e add two or more single-digit numbers mentally

e add multiples of 10 (such as 60+70) or of 100 (such as 600+700) using the related
addition fact 6+7 and their knowledge of place value

e add combinations of whole numbers using the column method

In addition to these, learners should be provided with opportunities to work on tasks
such as:

e calculating the value of an unknown in a number sentence

e working out how many 2s make eight or how many 5s make 35

e mentally calculating doubles or remainders

e solving problems such as ‘There are 27 cubes. Make three towers the same

height. How tall is each tower?’
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Multiplication

Early stages of multiplication will focus on groups and sets, leading onto the learning of
multiplication tables facts up to 10 x 10. Most children should have a secure knowledge of all
multiplication facts by the end of Year 4.

The next stage is to learn how to multiply a 2-digit number by a 1-digit number. To do this,
children will need to be able to partition the 2-digit number and multiply both the tens and the
units part separately. This can be done using the grid method as shown below.

Multiplying by a 1 digit number (3 stages)

Stage 1: The Grid Method (Y4 onwards)

Teen number x 1 digit number

/2 hitp: hwwres.standards. ies.gov. uk/primaryframeworkd dovmloads/S¥ Fimultiplication_grid.swf - Windows Internet Explorer

& it jvenms.stanands. des. gov.ukiprimaryframework/domioads SWFimuitpbeaton_grd.saf
Fie Edt tew Took  Heb

& Ehttp:fjvems standands.dies. gov.dkprimanyframese..

5x17=85

Primary National Strategy

L i I e T ——
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Any 2 digit number x 1 digit number

2 http:/fwww.standards. dfes,gov. uk/primaryframework/downloads/SWF/multiplication_grid.swi - Windows Intornet Explorer.

7 Xx38=266

Primary National Strategy

THStart [ Conaonpokes | [[2 el rnay Scho [ £ pkcpitmdimart (/2 Ikt Toohg | 75 ot tondrd.. [ AcRORY.

A 3digit number x 1 digit number

2 http:/fwwsw.standards. dfes.gov. uk/primaryframework/downloads/SWF/multiplication_grid.swf - Windows Internet Explorer

X 30 6

7| 700 210 42

1 | | |

7x136=952

Primary National Strategy

Tistart | & Colulationpolcies [0 Meling Primary Schoo... [ % prifwhcpd2_mlimayd... [ /= Interactive Teaching ... /2 httpifjwwn standerd... | 100 Activy,
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Stage 2: Expanded short multiplication (Y6 onwards)

The next step is to represent the method of recording in a column format, but showing the working. Draw
attention to the links with the grid method.

HTU
38

X 7
56

266

Stage 3: Compact short multiplication (Y6 onwards)

The recording is reduced further, with carry digits recorded below the line. If, after practice,
children cannot use the compact method without making errors, they should return to the
expanded format.
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Two-digit by two-digit products(3 stages)

Stage 1: The Grid Method (Y5 onwards)

A 2digit number x teen number

2 http:/fwww.standands. dfes,gov. uk/primaryframework/downloads/SWF/multiplication_grid.swf - Windows Internet Explorer

EO

20
490

50 20

35x14=490 @)

Primary National Strategy

Done
e - -
7istart | calculation polcies | ¥ Meling Primary Schoo.. | prwhepdz_mlimgy... |/ dnkeractive Teaching . /2 htipifjon.standard... | I8 Activiy

Any 2 digit number x 2 digit number

2 http:/fwww.standards. dfes. gov. uk/primaryframework/downloads/SWF/multiplication_grid.swf - Windows Internet Explorer.

56 Xx27=1512

Primary National Strategy

Don

,l start r. Cakclation policies ] rﬁ Meling Primary Schoo... ] r’grwlfv,kmdz >_mdimgy4... ] rfmtame Teaching ... ) 7(; hitpj
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Stage 2: Expanded long multiplication (Y6 onwards)

THTU
56
X 27
42
350
120
1000

1512

1

Stage 3: Compact long multiplication (Y6 onwards)
THTU
56
X 27
392
1120

1512

——
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Three-digit by two-digit products(3 stages)

Stage 1: The Grid Method

2 http:/fwww.standards. dfes.gov. uk/primaryframework/downloads/SWF/multiplication_grid.swf - Windows Internet Explorer

x 200 80 §)

20 4000 1600 120

54

9| 1800 720 54 S
8294

/A
29 x286=8294 @)

H100% ~
T e T T emeiin)

Primary National Strategy

Stage 2: Expanded long multiplication (Y6 onwards)

THTU
286
X 29
54
720
1800
120
1600
_4000

8294

Stage 3: Compact long multiplication (Y6 onwards)

THTU

286
X 29
2574
5720
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Division Methods

For pupils to be confident at developing formal methods in division they should be
able to divide successfully in their heads and be able to:

e understand and use the vocabulary of division, for example in 18+3=6, the 18 is
the dividend, the 3 is the divisor and the 6 is the quotient

e partition two-digit and three-digit numbers into multiples of 100, 10 and 1 in
different ways

¢ recall multiplication and division facts to 10x10, recognize multiples of one-digit
numbers and divide multiples of 10 or 100 by a single-digit number using their
knowledge of division facts and place value

e know how to find a remainder working mentally, for example find the remainder
when 48 is divided by 5

e understand and use multiplication and division as inverse operations

To carry out written methods division children should also be able to:

e understand division as sharing or repeated subtraction

e estimate how many times one number divides into another when thereid a
remainder, for example how many 6s there are in 47, how many 23s there are in 92
or how many 52s there are in 600

e multiply a two-digit number by a single-digit number mentally

e subtract numbers using the column method
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Division
Using written methods for division can be the most difficult for children. Early
mental approaches should involve grouping and sharing. Discussing the sharing

out of sweets is an example. When there are some left over, the term
remainder can be introduced.

Stage 1: The Number Line

Number lines are used in both addition and subtraction, so use of them in
division as well can be confusing. If using a number line for division, children
need to remember to start the line at zero.

15+3=5

Stage 2: Mental Division using partitioning
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The two digit number is not always partitioned into tens and units as shown
below.

Example: 84 =7

84
70 + 14

LT
10 + 2 =12

Stage 3: Short Division by repeated subtraction or chunking
This method, often referred to as ‘chunking’, is based on subtracting

multiples of the divisor, or ‘chunks'. Initially children subtract several chunks,

but with practice they should look for the biggest multiples of the divisor
that they can find to subtract.

m_qigvér Lﬂmjip

-_60 [0x¢ S2rk

| 36

~ 50 \0xL "._(,_g_ SO x6
16

) »—éiﬁg(()xe

— 12 2x|,

(V
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Long Division (Y6 onwards)

For long division, return to the chunking method as shown below.

25 %
ZLH 60
“80 20Xk
%CZ) s
%

Stage 5: Traditional short division (Y6 onwards)

Short division of HTU + U can be introduced as an alternative, more compact
recording method than chunking, but only when children are secure in the
other methods.

2 [
38~“1




