Calculation policy

Mathematics is a subject in which its learning episodes can be taught in multiple different ways, using
multiple different methods; this is the case at many schools. This can cause significant confusion and
cognitive overload for some students, especially lower attaining students. The purpose of this document
is to provide mathematics teachers, teachers of other subjects and staff who support students in
mathematics lessons with an easy-reference guide to some the methods that could be employed in the
teaching of mathematics. In mathematics we aim to ensure thorough understanding of the subject
content covered without relying on process memorisation. The methods outlined are one of the ways of
accomplishing this. This document will allow staff to synchronise their practise, to ensure students
encounter the same methods throughout their mathematical journey, regardless of their teacher. The
aim is that this will provide consistency for students in the long-term and therefore aid in improving
their outcomes.

The calculation policy is divided into four sections: addition, subtraction, multiplication and division. At
the start of each section, you will find an overview of the progression of skills. Calculations involving
decimal numbers and fractions are included. The calculation policy follows the same concrete, pictorial,
abstract approach as our main schemes of learning. Where appropriate, sentence stems and key
guestions are included alongside the key representations.



Addition

Progression of skills

Key representations

Add integers up to 10
million

Encourage children to
estimate and use inverse
operations to check answers
to calculations.
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Add decimals with up to 3
decimal places

Progress to numbers with
digits in different place
value columns.

Encourage children to check
that they have lined up the
columns correctly.

| do/do not need to make an exchange because ...
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Addition

Order of operations

Calculations in brackets
should be done first.
Multiplication and division
should be performed before

... has greater priority than ..., so the first part of the calculation | needto doiis ...

addition and subtraction. R 3+4)x2=14 Q90O O 3+4x2=11
*When no brackets are — D
shown and the operations
have the same priority, / TS \
work left to right. 3X4+2=14
Negative numbers .. plus ... is equal to ...
—3+5=2 I I I

Children add to negative
numbers and carry out
calculations which cross 0
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Add fractions

Convert fractions to the
same denominator before
adding. Progress from
fractions where one
denominator is a multiple of
the other, to any fractions
and then to mixed numbers.

Addition

The denominator has been
multiplied by ..., so the
numerator needs to be
multiplied by ...
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The lowest common
multiple of ...and ... is ...

...is made up of ... wholes

and ...
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Subtraction

Progression of skills

Key representations

Subtract integers up to 10
million

Encourage children to
estimate and use inverse
operations to check answers
to calculations.
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Subtract decimals with up
to 3 decimal places

Progress from the same
number of decimal and
whole number placesto a
different number of decimal
and whole number places.

| do/do not need to make an exchange because ...

Thth
o9
o9
®
6 £7 |13 -_ﬂ,r]":srll 5
—11l3 -|ol6|a
53 0l9/7 5




Subtraction

Order of operations ... has greater priority than ..., so the first part of the calculation | needtodo is ...
Children learn the order of
priority for operations in a 0009
calculation. Calculations in 000 '
brackets should be done 0009
first. Multiplication and osse 0009 ::::
division should be ."' PP .'
performed before addition 8-2x3=2 Q9O00@® 8§—2°=4
and subtraction.

(8—2)x3=18
Negative numbers ... minus ... is equal to ... W

-l1-4=-5| 4+—"—"F—"F"F++++1+-

Children subtract from { O -5 -4-3-2-10 1 2 3 4 5
positive and negative e a3 5 0 1 5 3 o4 The difference between—5 and —1is 4
numbers and calculate Bl U
intervals across 0 -5 -5
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Subtraction

Subtract fractions

Convert fractions to the
same denominator before
subtracting. Progress from
fractions where one
denominator is a multiple of
the other, to any fractions
and then subtracting from a
mixed number.

The denominator has been
multiplied by ..., so the
numerator needs to be
multiplied by...

2 _1_6_1_5
3 979 9§79

The lowest common
multiple of ... and ... is ...

... is made up of ... wholes
and ...
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Multiplication

Progression of skills Key representations

Multiply numbers up to 4 To multiply by a 2-digit number, first multiply by the ones, [ ] 1'-2-'92?'- |

digits by a 2-digit number then multiply by the tens and then find the total. =T T Tal¢]

+ |72 42 (1,207x6)

36210 (1,207x%30)
43452
1

Multiply by 10, 100 and To multiply by 10/100/1,000, | move all the digits ... places to the left.

1,000 ... 15 10/100/1,000 times the size of ...

Some children may over- M Tth | Th H T Th H T Tth | Hth | Thth

' iplyi o0 00 00 o0 00 00

generalise that multiplying o e o le®

by a power of 10 always

results in adding zeros. 234 X 10=2,340 0234 X 10=12.34

234 x 100 = 23,400 0.234 x 100 = 23.4

234 x 1,000 = 234,000 0.234 X 1,000 = 234




Subtraction

Order of operations ... has greater priority than ..., so the first part of the calculation | need todo is ...

Calculations in brackets
should be done first.

Multiplication and division 000 0000 000 0000 o000
should be performed before (3+44)x2=14 Q000 34+4x2=11
addition and subtraction.
3+4*=19

Multiply decimals by | knowthat ... x ...= .., | need to exchange 10 ... for 1 ...
integers so | also know that ...x ... = .. o e

000 10000 ©® 3142
This is the first time children 000 10000 ©® *) | 1 13
multiply decimals by . Eon foood oo 1026
numbers other than 10, 100 O
or 1,000 H T [NGNN e T [ Ho
Encourage them to make o9 | ® o0 #9 1 & (o909
linkswithknownfactsand | ©@|0I0000 (OO0 || 9| ® ese 0! & |ees
whole number o|o|o|o‘o‘o o‘o|o‘o‘o © |[ 88 & e0e 60 o jeee
multiplication. 00| & [009/| 09 & 009

6x2=12 6x02=12 ® ®
213 X 4 =852 2.13 x4=8.52




Subtraction

Multiply fractions by When multiplying a pair of fractions, | need to multiply the numerator and multiply the
fractions denominator.
Encourage children to give .
answers in their simplest
form.
1.,1_1 2..4_38 2.3_6_2
3%5715 3%5715 3%5715°5
Find the whole If% is ..., then the whole is ... X ... If% is ..., thené is ... and the wholeis ... X ...
Children multiply to find the
whole from a given part. % of =18 g of =48 .
2 3= 48 -4 =12
r ) _ ?
18x3=54 : ' . 9x12=108
1
5 of 54 =18 4 _
7 3 —— 5 of 108 =48




Subtraction

Calculate percentages There are ... lots of ... % in 100% ... %o is made up of ... %, and ... %

Tofind ... %, I need to divide by ...
Children first learn how to 100% 100%
find 1%, 10%, 20%, 25% and 50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
50% before using multiples 5% | 25% 2% | 25%
of these amounts to find To find 30%, | can find 10% and then multiply it by 3
any percentage. 50%of ... = ..+ 2 To find 23%, | can use 10% X 2 and 1% X 3

25%of ...=..+-4 To find 99%, | can find 1%, then subtract from 100%
Calculations involving ratio | For every ..., there are ...

6

Encourage children to see For every 1 adult on a school trip, there are 6 children. £\
the multiplicative Adults | Children
relationship between ratios. 1 6
They will need to multiply adults x 3< 2 12 > %3
or divide each value by the 3 18

ratio squnvatent, e | eneren [P N

®B
Double number lines and
ratio tables help children to

see both horizontal and o 1 2 3 4 5 6
vertical multiplicative i
relationships. The ratio of adults to childrenis1:6

0 6 12 18




Division

Progression of skills

Key representations

Short division

Encourage children to
interpret remaindersin
context, for example
knowing that “4 remainder
1" could mean 4 complete
boxes with 1 left overso 5
boxes will be needed.

There are ... groups of ... hundreds/tens/ones/ in ...

| can exchange 1 ... for 10 ...

[211]3]1]

4
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Mental strategies

Include partitioning and
number line strategies
outlined in Y5 as well as
division using factors.

Division

To divide by ..., | can first divide by ... and then divide the answer by ...

240 +-60=240+10+6

240 — | + 10 >—|r

— +5>—r

480 +-24=480+-4+6

9,120 + 15=9,120 + 5+ 3

9,120

80— +4 >— —|+6 >— T 1]

Long division Method 1 Method 2
The long division method is ARG Tat s G ol1lolo
introduced for the first time. 12[4 312 5[z 7 2 12[a 372 13[1 22 6
Two alternative methods 131610} | {12x30) 300 (15 20) Bail [1]3To[ ]!
7|2 7|2 7.2 12 6
are shown. 72 (12 x 6) 6 0 (15 x 4) 7|2 117
0 12 0 9

Order of operations
Calculations in brackets
should be done first, then
powers. Multiplication and
division should be
performed before addition
and subtraction.

(6+4)+2=5

00 00
0
6+4+-2=8




Division

Divide by 10, 100 and 1,000
Encourage children to

To divide by ..., | move the digits ... places to the right.

H T Tth | Hth | Thth
notice that dividing by 100 eoole (o0
" h P T .
st € 5ame @5 dWIdl,ng b? | +1.000 312 +10=31.2 906 + 10 =190.6
10 twice, and that dividing —— = _
by 1,000 is the same as ool® oo gii N 1%%:532312 906 + 1[1{1 =_9.[lﬁgtjﬁ
dividing by 10 three times. ® S LU= 306 + 1,000 = 0.
Divide decimals by integers | | knowthat ...+~ ...= .., I need to exchange 1 ... for 10 ...
so | also know that ...+ ... =
This is the first time children
divide decimals by numbers | O @ © 0000 (@001 Lo01oo
other than 10, 100 or 1,000 | O OO © 0000 000D
0000 0000 @LcoTooJeod
39+3=13 39+3=13 0.39+3=0.13
Decimal and fraction The fraction ... is equivalent to the decimal ...
equivalents - -
i § 0s 05
T N 025 | oz | 025 | o5
3 1 t i T 02 | o2 02 | 02 0.2
w6 | % |7 | % | % | % [ | & ][] [01]o1]01]arfoa]or]ar]er][01]o
1_ 2 _ 3 _
5 =0.2 5 =04 5 =0.6




Division

Divide a fraction by an ... ones divided by 2 is ... ones | | am dividing by ..., so | can ... is equivalent to ...
integer so ... sevenths divided by 2 is | split each partinto ... equal 50 .. F .= LE
.. sevenths. parts.
This is the first time children
divide fractions by an 4.,-1 -] 1.,.1 ! 2 4
integer. 7 7 3°°76 ' 3 6
4 2 2 4 1
==2 == TT4=—-—T4=—=
7 7 S0374=574=5%
Fraction of an amount To find % | divide by .. If % is equal to ..., then% are | 1fHis equalto ..., then the
Children divide and multiply T ildUCe L e
to find fractions of an 1
amount. Bar models canstill | = of36 =36+ 2 T :
be used to support 2 I B e -
understanding where 1 : ’ —
needed ’ 1 0f36=36+12 7 1 “ 4
' 12 EDFE,?[}D =3 0f 2,700 x 7 3 of =48




Division

Calculate percentages There are ... lots of ... % in 100% ... % is made up of ... %, and ... %

Tofind ... %, | need to divide by ...
Children first learn how to 100% 100%
find 1%, 10%, 20%, 25% and 50% 50% 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10% | 10%
50% before using multiples 5% | 25% 25% | 25%
of these amounts to find To find 30%, | can find 10% and then multiply it by 3
any percentage. 50%of .. =..+2 To find 23%, | can use 10% X 2 and 1% X 3

25%of ... =..+ 4 To find 99%, | can find 1%, then subtract from 100%

Calculations involving ratio | For every ..., there are ...
+ 6

Encourage children to see /—_—\

the multiplicative For every 6 children on a school trip, there is 1 adult. Adults | Children
relationship between ratios. 1 6

They will need to multiply adults =3 C 2 12 > 55
or divide each value by the 3 18

same number to keep the children ’\__//

ratio equivalent. =6

Double number lines and
ratio tables help children to

see both horizontal and o 1 2 3 4 5 6
vertical multiplicative P oL
relationships. The ratio of children to adults is6 : 1

0 6 12 18




