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Washingborough Academy Calculation Policy

This document aims to exemplify the standards expected for children on their journey
through calculation in mathematics. It is vital that each child has their learning personalised
to their appropriate stage of understanding; not their age. When children conceptually
understand the learning and are able to apply the skills in a variety of contexts, they are
ready to move on to the next stage.

As part of a child’s learning in calculation, they need to be taught how to select the best
method according to the numbers. The hierarchy of thinking which should be encouraged
should be:

Can I do this
calculation mentally?

Are there any
Jottings I can use to
support my thinking?

Should I use a
written method?
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Glossary of terms

Consecutive Following in order. Consecutive numbers are adjacent in
count e.g 5,6,7 are consecutive numbers. 25, 30, 35 are
consecutive multiples of 5.

Commutativity For add_ition and multiplica_tion, the'numbers in a calculation
can be in any order and will result in the same answer.
E.g4x6=240r6x4=24.

Subtraction and Division are not commutative. However, it is
important that children understand that numbers in a
calculation can also be done in any order yet will result in a
different answer e.g. 7 —5 = 2 and 5-7 = -2.

Digit One of the symbols of the number system, most commonly
the symbols 0,1,2,3,4,5,6,7,8,9.
Factor 2 x 3 =6

Fuc’rur'/ \\Fuc’rur'

Factors are numbers we can multiply together to get another
number:

Example: 2 and 3 are factors of 6, because 2 x 3 = 6.

Inverse The ‘opposite’ calculation and the operation that reverses
the effect of another operation.

Example: Addition and subtraction are inverse operations.
Start with 7, then add 3 we get 10, now subtract 3 and we
get back to 7.

Multiple A number which is a multiple of a given multiple e.g. 24 is a
common multiple of 2,3,4,6 and 12.

Partition A way of separating numbers into subsets. For example, the
digit 42 can be partitioned into 40 + 2.

Prime number A Prime Number can be divided evenly only by 1, or itself.
It must be a whole number greater than 1.

Example: 5 can only be divided evenly by 1 or 5, so itis a
prime number. But 6 can be divided evenly by 1, 2, 3 and 6
so it is NOT a prime number (it is a composite number).

Square number A number that can be expressed as the product of two equal
numbers. Example 36 = 6 x 6 and so 36 is a square number
or “6 squared”. A square number can be represented by dots
in a square array
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Progression through
Addition




Stage 1

Key vocabulary:

add

addition

more

plus

increase

sum

total

altogether

double

equals

number line

count on

most
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Children will be able to add with numbers up to 20

Children will be able to use number lines to add, by counting on in
ones. They should then be encouraged to begin with larger numbers
and count on from these.

Children should:

Have access to a range of practical equipment to support calculation
e.g. number lines, counting apparatus, Numicon, 100 squares

Be shown numbers in a range of contexts
Read and write sentences using the + and — and = signs
Interpret number sentences including missing number problems e.g.

3+ =8

Key skills for addition at Stage 1

Read and write numbers to 100 in numerals (1-20 in words)
Count to and across 100
Recall bonds to 10 and 20, and addition facts within 20
Count on in ones from a given 2-digit number
Add two single-digit numbers by counting on
Add three single-digit numbers spotting doubles or pairs to 10
Count on in tens from any given 2-digit number
Add 10 to any given 2-digit number
Use number facts to add single-digit numbers to two-digit
numbers, e.g. use 4 + 3to

e workout24+ 3,34 +3...

e Add by putting the larger number first



Stage 2

Key vocabulary:

add
addition
more
plus
increase
sum
total
altogether
double
equals
number line
partition
count on
most
addition column

tens boundary
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¢ Recognise doubles to double 6
Children will be able to add with 2-digit numbers

They will be able to develop mental fluency with place value and
addition using 2- digit numbers before progressing onto formal
methods.

Add 2-digit numbers and tens, 2-digits and units, two 2-digit
numbers, first practically using equipment (Dienes Base 10,
Numicon, 100 squares)

25 + 47

Tens Ones
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Children will then progress onto more formal recording using
methods such as partitioning

25+ 47

I
20+5 A0+7
20+ 40 =60

>+ 7 =12

This should be modelled using practical apparatus first such as
Dienes and Numicon

28394




Stage 2

Key vocabulary:

add
addition
more
plus
increase
sum
total
altogether
double
equals
number line
partition
count on
most
addition column

tens boundary
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Key Skills for addition at Stage 2

e Locate any 2-digit number on a landmarked line and use this to
compare numbers; record comparisons < and >, e.g. 56 > 39.

¢ |dentify any number on the 1-100 number grid; understand that
each number is a multiple of ten and some ones- for example 54 is 50
and 4 more.

e Add two single digit numbers (8 + 7) by counting up; add two 2-
digit numbers which total less than 100 by counting on in tens and
ones, e.qg. 54+ 37as 54 + 30 + 7.

e Know securely number pairs for all the numbers up to and
including 12

e Countin steps of 2, 5, and 10 from O.

o Know different unit patterns when not crossing a ten, e.g. 4 + 3
=7,14+3=17,24+3=27

e Begin to recognise unit patterns when crossing a ten, e.g. 5 + 6

=11
e Know pairs with a total of 20 and multiples of 10 to 100
e Counton in ones and tens from any given 2-digit number
e Add two or three single-digit numbers

e Add a single-digit number to any 2-digit number using number
facts, including bridging multiples of 10. Add 10 and
small multiples of 10 to any given 2-digit number

e Add any pair of 2-digit numbers

¢ Know that adding can be done in any order (commutative)

e Solve problems with addition using concrete objects, pictorial
representations, involving numbers, quantities and measures, applying
written and mental methods




Stage 3

Key vocabulary:

add

addition

more

plus

increase

sum

total

altogether

equals

number line

partition

count on

most

addition column

tens boundary

hundreds boundary
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Children will be able to add with numbers up to 3 digits

At this stage, children will be ready to begin to use column addition to
add numbers with three digits.

How will we know when children are ready to use this method?

v' Can they confidently recall addition and subtraction facts to 20?

v Do they understand place value and can they partition numbers
e.g. 54 =5 tens, 4 ones (50 + 4)

v" Can they explain their mental jottings and record them using
informal jottings?

Stage 1
It is important when the calculation is set out that
H T U : . !
the ones (new terminology in the new curriculum
2 4 1 for units), tens and hundreds are lined up. When
+ 1 3 7 using column addition, the ones should be added
3 7 8 first, followed by the tens, then hundreds etc.

Stage one involves no carrying over from each
place value.

Stage 2- The next stage is to introduce

carrying. If the numbers added together in one
column come to more than ten, we exchange

into the next column to the left. We write the
number exchanged underneath the total line. +

Children begin be adding the ones (units), then
move to adding the tens, then hundreds etc...

slal=r T
=Ira|h n -~
T~ w0

It is important that children recognise the value
of the digits e.g. itis 50 + 60 = 110 not5+ 6 =
11. The 100 will need to be exchanged in to
the hundreds column.

Key Skills for addition at Stage 3

¢ Know pairs that total to 20
e Know pairs of multiples of 10 with a total of 100

partitioning

Add multiples and near multiples of 10 and 100
Add 1,10, 100 to 3-digit numbers

Understand place value in 3-digit numbers

358)

e Use place value and number facts to add a 1-digit or 2-digit number to
a 3-digit number (E.g. 104 + 56 is 160 since 104+50=154 and 6+4=10)

e Add pairs of friendly’ 3-digit numbers mentally, e.g. 320 + 450
e Begin to add amounts of money using partitioning.

e Solve problems with addition using number facts, place value, missing

numbers.

Add any two 2-digit numbers by counting on in 10s and 1s or by using

Perform place value additions without a struggle. (E.g. 300 + 8 + 50 =



Stage 4

Key vocabulary:

add
addition
digits
plus
increase
sum
total
altogether
equals
partition
addition column
tens boundary
hundreds boundary
thousands

inverse
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Children will be able to add numbers with up to 4 digits

Children will continue to use the formal method of addition and will
begin to apply this to other contexts such as money and measures.

35117
-
+| |3[9 % p
A 'E‘*l'::'-----..._
T - —~ /} Remind pupils of actual H\‘x\
II/ Carry numbers h .'I ( value eg, 1 ten add @ _
"‘\\H underneath v x\xh_ tens. 4
Key Skills for addition at Stage 4
° Select an appropriate method, mental, jottings, written and
explain why they have chosen that specific method
o Add any two 2-digit numbers by partitioning or counting on
o Know by heart/quickly derive number bonds to 100 (eg 32 + 68)
and to £1 ( 64p + 36p)
° Add to the next hundred, pound and whole number. (E.g. 234 +
66 =300, 3.4 + 0.6 = 4)
. Perform place value additions without a struggle. (E.g. 300 + 8 +
50 + 4000 = 4358)
° Add multiples and near multiples of 10, 100 and 1000.
o Add £1, 10p, 1p to amounts of money
o Use place value and number facts to add 1-, 2-, 3-and 4-digit

numbers where a mental calculation is appropriate’. (E.g. 4004 + 156 by
knowing that 6+4=10 and that 4004+150= 4154 so total is 4160)

. Perform inverse operations to check
. Solve 2-step problems in context
. Continue to practise a wide range of mental addition strategies

eg. Round and adjust, near doubles, numbers bonds, partitioning and

recombining

1. Fill in the missing digits.

5

+ 7 00 =1959



Stage 5

Key vocabulary:

addition
digits
increase
sum
total
altogether
equals
addition column
tens boundary
hundreds boundary
thousands
inverse
decimal place
tenths
hundredths

thousandths
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Children will be able to add numbers with more than 4 digits

This will include money, measure and decimals with different
numbers of decimal places.

In order to do this, children should understand the place value
of tenths and hundredths and use this to align numbers with
differing numbers of decimal place.

Children should be encouraged
to fill empty decimal places with
aO.

Key Skills for addition at Stage 5

o Locate 5 and 6 digit numbers on a landmarked line; use this to
compare/order numbers.

(4,456 ) (" 4,843 )

. o p /
5 — _ -
D I O = o
ST |
4,000 4,500 5,000
o Round to ten, a hundred, a thousand or ten thousand.
. Use rounding to check accuracy
° Understand a one-place decimal number as a number of
tenths and a two-place decimal number as a number of hundredths.
o Add or subtract 0.1 or 0.01 to/from any decimal number with
confidence, e.g. 5.83 + 0.01or 4.83 - 0.1
. Add and subtract mentally with confidence — where the

numbers are less than 100 or the calculation relies upon simple

addition and place value.

o Confidently add numbers with more than 4-digits using a
secure written method, including adding more than two numbers
together

o Use inverse to check calculations
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Children will be able to add several numbers of increasing
complexity

| Children will be able to use column
G addition to add in the context of
money, measures and this will
{:I' * include decimals with different
0

Stage 6

numbers of decimal places.

Key vocabulary:

Tenths, hundredths and thousandths should be correctly aligned with

addition the decimal point aligned vertically including
i i [ vertically includi
within the answer. 8 | s 05 q
digits 366 %
g At this stage, children should apply their s 30 |
knowledge of a range of mental strategies, 2 »
increase mental recall skills and they will be able to + 0, 5_5 I
select the most appropriate method to work | 2 0,5 7 c]
RN

out addition problems.

sum
total
Key Skills for addition at Stage 6
altogether ¢ Add mentally with confidence using larger numbers and
calculations of increasing complexity
equals ¢ Add several large numbers using written addition

e Add several large or decimal numbers using written addition
e Perform mental calculations, including with mixed operations
addition column and large numbers using a range of strategies
e Solve multi-step problems
e Use estimation and inverse to check the validity of an answer
tens boundary

A shop sells magazines and comics. Freya buys a magazine and a comic. She pays

thousands
£2.50. Evie buys a magazine and two comics. She pays £3.90.
inverse How much does a comic cost? How much does a magazine cost?
e e
tenths Calculate 362 + 19-8
m with a formal written column method
e e m with a mental method, explaining your reasoning.

thousandths
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Progression through
Subtraction




Stage 1

Key vocabulary:

subtract

take away

how many left

less than

minus

equal to

counting back
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Children will be able to subtract from numbers up to 20

Children will consolidate their understanding of subtraction practically
using bead strings, counters and cubes and within real life contexts.

-~ ﬁ-

They will be introduced to the language of comparison including equal
use of the vocabulary ‘less than’ and ‘more’ e.qg.

There are more blue cubes than red. There are less red than blue

They are then introduced to more formal recording methods such as
using number lines and then empty number lines.

Key Skills for subtraction at Stage 1

e Give a number, say one less than that number

¢ Count back in ones to and from 100 and from any single-digit or 2-digit
number.

e Count back in tens from any 2-digit number

e Locate any number on a 1-100 grid or a beaded line 0-100.

¢ Know number bonds to 10, also know what is left if objects are taken
from 10 e.g. 10 fingers, fold down 4, leaves 6 left.

e Solve one-step problems involving subtraction, using concrete objects
(bead strings,objects, cubes) and pictures and missing number
problems

¢ Recognise the — and = signs, and use these to read and write simple
subtractions.



Stage 2

Key vocabulary:

subtract

take away

how many left

less than

minus

equal to

counting back

difference

count on

partition

tens

ones
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Children will be able to subtract with 2 digit numbers

Initially, children will explore subtraction using resources such as Dienes
and Numicon.

9 - 3 = 6

Then the children will progress onto subtracting first on a numbered
number line. Next, the children progress onto an empty number line, by
finding the difference between numbers. Children should be given
opportunities to explore when to count on and when to count back.

Subtracting by finding the difference using a number line:

«1 +1 <10 +10 +10 +«1 1

- » > + : 4 ' 4

48 49 50 60 70 80 8182

82 - 48 =34

Key Skills for subtraction at Stage 2

e Recognise that addition and subtraction are inverse operations
and understand that 10 —4 = 6 as well as 6 + 4 = 10.

¢ Count back in ones or tens to take away,
eg.27—-3=o0r54-20-=.

e Begin to count up to find a difference between two numbers with
a small gap (42 — 38). Know when to count on and when to count back.

¢ Recall and use subtraction facts to 20 fluently and derive and use
related facts to 100

e Subtract using concrete objects, pictorial representations, 100
squares, Dienes, Numicon and mentally, including 2 digit numbers and
ones, 2 digit numbers and tens and two 2- digit numbers.

e Use inverse to check calculations.



Stage 3

Key vocabulary:

subtract
take away
how many left
less than
minus
equal to
counting back
difference
count on
partition
tens
ones
exchange
digit
value

hundreds
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Children will be able to subtract with 2 and 3 digit numbers

Children should now be confident with subtracting on an empty
number line by counting on. They should understand when to count
back where appropriate, using place value or number facts. This skill

should be reinforced through mental work.

82-49=

+10 +10 +10 +3

> i i T

10+10+10+3 =33

Children will then progress onto formal column subtraction methods
using ‘friendly numbers’ .This process does not use the principle of
exchange.

m,

38 / Friendly numbers, no \‘\

|. exchange necessary. |
-12 ‘/_j_ . i

26

Key Skills for subtraction at Stage 3

¢ Understand place value in 3-digit numbers; add and subtract
1s, 10s or 100s without difficulty; use this to add and subtract
multiples of 1, 10,100 to/from 3-digit numbers.

e Mentally subtract any pair of 2 digit numbers, e.g. 75 — 58

¢ Recognise that there are two ways of completing subtractions,
either by counting up (using an Empty Number Line) or by counting
back, e.g. 54 - 3

e Subtract mentally using place value and number bonds, eg.
347-5, 347-40, 347-100)



Stage 4

Key vocabulary:

subtract

take away

less than

minus

equal to

counting back

difference

count on

partition

tens

ones

exchange

digit

value

hundreds

inverse
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Children will be able to subtract with up to 4-digit numbers

Children will now be able to subtract using formal column subtraction.
They will be able to do so with exchanging .If the number to be
subtracted is greater than the number it is to be subtracted from, then a
ten or hundred can be exchanged from the next column to the left.

Exchanging step by step method:

Begin by subtracting the units (ones).

H T L As 6 is greater than 3, it is necessary
5 | to exchange a ten from the tens
e | Hr,.&‘r"" 3 column.
- 1 < 6 One ten is taken from the tens column,
2 L] 7 leaving 5 tens (50). The six is crossed

out and a 5 written above to indicate
how many tens remain. The ten that
has been taken is moved to the units column changing the 3 to 13.

6 can now be taken from 13, leaving 7, which is written in the units
column between the total lines.

Next, 2 tens are taken from the 5 remaining tens, leaving 3 tens, which
is written in the tens column between the total lines.

Then 100 is taken from 300, leaving 200.

Key Skills for subtraction at Stage 4

¢ Mentally subtract any pair of two digit numbers.

e Subtract 3 digit numbers from 3 digit numbers using counting
on, e.g.426 — 278 by jumping along a line from 278 to 426

¢ Practise mental subtraction strategies, eg. Round and adjust
(37—9), using place value

e Use counting on in the context of money and also when
subtracting from numbers ending in zeros eg 4000-372
e Count backwards through zero, using negative numbers

72-56 =

Children + willl
be able



Stage 5

Key vocabulary:

subtract

take away

minus

difference

partition

tens

ones

exchange

digit

value

hundreds

inverse

decimal place

tenths

hundredths

thousandths
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subtract with at least 4- digit numbers

This will include computating numbers with money, measures and
decimals.Children will be able to use compact column subtraction to
subtract numbers with up to 5 digits.

Xioﬁﬁ
2 8

z&qzs

Children will then begin to use subtraction with decimal values
demonstrating their understanding of alinging the decimal point.

Add a 0 into any empty decimal
space to aid understanding of
what to subtract

A e
372715
G196

Wherever possible, decimal calculations should be linked to real life
experiences, e.g. money and measures.

Key Skills for subtraction at Stage 5

e Count backwards through zero, using negative numbers

e Add or subtract 0.1 or 0.01 to/from any decimal number with
confidence,e.g. 5.83 + 0.01 or 4.83 - 0.1

¢ Children need to utilise and consider a range of subtraction
strategies such as jottings and written methods before choosing how
to calculate

e Subtract larger numbers using column subtraction or by
counting up

e Begin to subtract decimal numbers using counting up: 6.2 —
3.5

e Decide which mental methods to use and explain why



Stage 6

Key vocabulary:

subtract

take away

minus

difference

partition

tens

ones

exchange

digit

value

hundreds

inverse

decimal place

tenths

hundredths

thousandths
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Children will be able to subtract with increasingly large and more
complex numbers and decimal values

The compact column method will be used to subtract in the context of
money, measures, including decimals with different numbers of
decimal places.

VI@'s - e 9
= 316! 10810
619 [ 33[%

Children should apply their knowledge of a range of mental strategies,
mental recall skills, information and formal written methods when
selecting the most appropriate method to work out subtraction

problems. Opportunities to discuss the appropriateness of methods
needs to be planned for.

Key Skills for subtraction at Stage 6

e Subtract mentally with confidence — where the numbers are
less than 100 or the calculation relies upon simple subtraction and
place value. Examples include:

6,723 - 400, 72 - 46, 100 — 64

e Subtract large numbers using column subtraction or counting
up, e.g. 1323 - 758

e Subtract decimal numbers using counting up

e Use negative numbers in context and calculate intervals across
zero

¢ Children need to utilise and consider a range of mental
subtraction strategies, jottings and written methods before deciding
how to calculate

e Decide which methods to use and explain why
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Progression through
Multiplication




Stage 1

Key vocabulary:

counting

times

lots of

groups

multiply

array

altogether
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Children will begin to experience practical opportunities to
multiply with concreate objects, arrays and pictorial
representations

Children will begin to orally count in different multiples including twos,
fives and tens making links to
natural groupings (e.g. pairs of

&9 &9 socks, legs on animals) and the
@ %) practical resources used.
R &R
They will begin to use the language and Finding doubles
associated representations of doubling e.g.
double 2 is 4. + =
+ =

Key Skills for multiplication at Stage 1

e Countin multiples of 2, 5 and 10

e Recognise doubles to double 6

e Solve simple one-step problems involving multiplication and
division, calculating the answer using concrete objects, pictorial
representations and arrays with support of an adult.

3 times 5 is 54545 or 3 lots of 5 or 5x3

PUN-FONIPOS-FRIPVL- Vo
3 lots of 5/.\

o000 0
3)(5:15.....

% 000;3:15



Stage 2

Key vocabulary:

counting
times
lots of
groups
multiply
array
altogether
repeated addition
sets of

equal groups
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Children will be able to multiply using arrays and repeated addition
They will continue to count in multiples (specifically in 2s, 5s and 10s)

Children will be introduced to a variety of representations of repeated
addition; they will see the representations alongside each other and
begin to make connections between them.

Children will begin to explore the rules of commutativity e.g. 2 x 4= 8 and
4 x 2= 8.

oo
eeee _ o0
XY X

o0
2 x4 4%2

Key Skills for multiplication at Stage 2

e Countin steps of 2, 3 and 5 from zero and in 10s from any
number

¢ Know the 2X, 5X and 10X tables and begin to say how many 10s
are in 40 or how many 5s are in 30; recognise odd and even answers

o Write and calculate number statements using x and = signs

e Show that multiplication can be done in any order

e Solve a range of problems involving multiplication, using concrete

objects, arrays, repeated addition, Numicon, mental methods and
multiplication facts



Stage 3

Key vocabulary:

counting

times

lots of

groups

multiply

array

altogether

repeated addition

sets of

equal groups

partition

multiple

product

%
z
g
&

.« Wagy,
14,(‘
[HHHIZ
7 ]IIIIIID 5
€ \P"
S5, M,mo

o

Es

FOR S“

Washingborough Academy Calculation Policy

Children will be able to multiply 2-digit numbers by a single digit
number

Children’s knowledge of times tables should be extending beyond
those facts of 2s, 5s and 10s. They will begin to use mental and formal
written methods. In order to use a formal method, they need to have
gained knowledge of multiplication facts for 2,3,4,5,8 and the 10 times
tables.

Multiplication using column method step by step

Begin by multiplying 4 x 4 (ones by ones).
Ensure that you carry over any tens.

24

Then move onto 2x4 (remind the children that it is actually x 4
20 x 4 due to the place value of the number)

Remember to add on any carry overs which you had.

Key Skills for multiplication at Stage 3

¢ Understand that multiplication is commutative, e.g. 4 x 8 is the
same as 8 x 4.

e Know the 2x, 3x, 5x and 10x times tables. All tables need to be
learned to the 12th multiple.

e Multiply any 2-digit number by 10 or a single-digit number by
100;

e Understand the effect of multiplying whole numbers by 10 and
100.

o Multiply a 1 digit number by a 2 digit number starting to use the
formal column method

e Solve multiplication problems involving missing numbers

W p 7
O "OQ0 EDIe

noque ONO
Times Tables Grid

< 3
L L Lol
BEEE >~ > +|s|c|7 s a 10 21 12|
i 2 Bl ¢ = 10 12 14 16| 28|20 22 24}
BN > o BN 2|25 18 21 24 27 30 33 30|
Bl < = |z 20|24 |28 32| 36 | 40 | 44 43‘
s 10 15 20 30 35 40| 45 | s0 | 55| 60 |
Bl ¢ 12 18 24|30 B 42 48| 54 | 60 | 66 | 72 |
| 7 14 21 28 35 42 56| 63 70 | 77 | 84 |
n 8 16 24 32 40 48 S6 72 | 80 | 82 | 96 ‘
Bl 18 27 3¢ 45 54 63 72 90 | a9 108
[BZ] 20 20 30 40|50 ¢0 70 20| 0 110|120
“’ 11 22 33|44 |55 66 77 88| 99 110 (B4 132
[BPY 12 24 36 48 60 72 84 a6 108 120 132 ERed

-



Stage 4

Key vocabulary:

times
lots of
groups
multiply

array

altogether
repeated addition
sets of
equal groups

partition
multiple
product

inverse
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Children will be able to multiply 2 and 3 digit numbers by a single
digit
Children should now be confident in rapid recall of multiplication tables up
to 12 x 12. They should also be able to:

o Approximate before they calculate and make this a regular part of
their calculating. After working out the sum, they will need to refer back to
their approximation in order to consider the reasonableness of their
answer.

e Multiply multiples of 10 and 100 by a single digit e.g
0 x 80 = 2400

First, children use their knowledge to multiply 3 x 8 = 24

Then children use their place value knowledge to add on the two zeros
providing them with the answer 2400.

Children should continue to develop their confidence using the short
multiplication method, This can then be further extended to include
multiplying a 4 digit number by a single

digit. 342 x 7 becomes
3 4 2
p” 7
2 3 9 4
2 1

Answer: 2394

Key Skills for multiplication at Stage 4

e Multiply 1 and 2 digit numbers by 10, 100 and 1000; to
understand place value in decimal numbers with one place.

¢ Know and recite 2x, 3x, 4x, 5%, 9x, 10x times tables up to 12th
multiple; include multiplying by 0 (e.g. 5x0=0,7x0=0)orby 1 (e.g.5
Xx1=5%x1="1%).
Multiply 1- digit numbers by 2-digit or friendly 3-digit numbers
Find doubles to double 100 and beyond, using partitioning
Begin to double amounts of money
Use doubling as strategy for multiplying by 2, 4, 8
Count in multiples of 6, 7, 9, 25 and 1000
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Children will be able to multiply up to 4 digits by 1 or 2 digits

Children will begin to explore long multiplication when they are ready to
progress onto multiplying by double digits.

Stage 5

Multiplication using column method (long multiplication) step by

step:
Key vocabulary: i wm T U
times
X 2 b
lots of
3 1 8 «— Ansverline1
groups
multiply 1 0 6 ( <«— Answerline2
array 1 3 7 8 <— Ansverline3
altogether
First, multiply the 6 by 3 which provides us with the answer of 18.
repeated addition Ensure that the ten is carried over and written underneath the tens
column.
—— Next, you progress onto 6 multiplied by 5 which is 30 (plus the one

which you carried over)
Now you have completed 53 x 6 which provides you with the answer
equal groups 318. y | |
Next, we need to move onto multiplying the digits by 2. The first step is
to bring the 0 down onto line 2 due to the number actually being

partition multiplied by 20 and not 2 (53 x 26)
You then multiply 2 by 3 which is 6 and then 2 by 5 which is 10. Now
multiple you have completed 53 x 20 which provides you with the answer 1060.
Your final step is to add the two lines up together.

product Key Skills for multiplication at Stage 5
e ¢ Know and recite all times tables including division facts.

e Identify multiples and factors

e Multiply integers and decimals by

¢ Recognise and use squared, cubes " a ™

and their notations 2°=2x2x2=8 @
factor 2 §23°=3x3x3=27
5°= 5 x 5 = 25

43=4x4x4=64
integer SNEeE



Stage 6

Key vocabulary:

times

lots of

groups

multiply

array

altogether

repeated addition

sets of

equal groups

partition

multiple

product

inverse

square

factor

integer

Washingborough Academy Calculation Policy

Children will be able use short and long multiplication and be able
to multiply decimal numbers

Children will now be able to confidently use a formal written method for
multiplication. They will be able to multiply decimal numbers using their
place value knowledge.

2.4 3
X 7

17.01

Children will be taught to line up
the decimal points in order to
aid understanding of place value

If the numbers which you are multiplying have different decimal places,
the children are taught to use their place value knowledge of what
numbers they are multiplying in order to put the decimal point back into
place. This is modelled within the example below:

0.3+~ 1 decimal place

X  T7++ 0 decimal place
21+~ 1 decimal place
0.64 «~ 2 decimal places
X  9++4+ 0 decimalplace
5.76 +~ 2 decimal places



Stage 6

Key vocabulary:

times

lots of

groups

multiply

array

altogether

repeated addition

sets of

equal groups

partition

multiple

product

inverse

square

factor

integer
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Multiplying fractions

Children will also be confident in exploring multiplying fractions by
proper fractions. In order to do this, it is simply the numerators (top
numbers) multiplied together and the denominators (bottom numbers)
multiplied together.

Mutiiplying
Jﬂamﬁﬁﬁa

P
| =

W= oo|w

ped
| =

N W

Key Skills for multiplication at Stage 6

e Recall multiplication facts up to 12 x 12

e Use short multiplication to multiply a 1-digit number by a
number with up to 4 digits

e Use long multiplication to multiply a 2-digit by a number with up
to 4 digits

e Use short multiplication to multiply a 1-digit number by a
number with one or two decimal places, including amounts of money.

e Multiply fractions and mixed numbers by whole numbers.

e Multiply fractions by proper fractions.

Work out:
B4x3+84x7
67 x5-067 x50
93x02+08x93
72x4+36x8
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Progression through
Division




Stage 1

Key vocabulary:

Share

Share equally

Groups of

Lots of

Array

half

Washingborough Academy Calculation Policy

Children will be able to group and share using small quantities

They will use objects, diagrams and pictorial representations in order
to solve problems involving both grouping and sharing.

encouraged to begin to write this
as a division statement.

Grouping:
Children will be provided with
division in a context e.g. I have 12
o = stars and I need to share them
\ /A \/ @& between 3. They will be
Sharing: [ ol , 0 ‘(

Children should:
e use lots of practical apparatus, arrays and
picture representations 0 O 0 O
e Be taught to understand the difference
between ‘grouping’ objects (How many groups of 2
can you make?) and ‘sharing’ (Share these sweets 0 O 0 0
between 2 people)
e Be able to count in multiples of 2s, 5s and O 0 O O
10s.
¢ Find half of a group of objects by sharing into
2 equal groups.

12+4=3

Key Skills for division at Stage 1

e Solve one-step problems involving multiplication and division,
by calculating the answer using concrete objects, pictorial
representations and arrays with the support of the
teacher

e Through grouping and sharing small quantities, pupils begin to
understand division and finding simple fractions of objects, numbers
and guantities.

¢ They make connections between arrays, number patterns and
counting in twos, fives and tens.



Stage 2

Key vocabulary:

share

share equally

groups of

lots of

array

half

divide

divided by

grouping

number line

left

left over

S For S-
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Children will be able to group and share using the + and = signs.

This will be done through using objects such as: Numicon, arrays,
pictorial representations and grouping on a humber line.

This represents 12 + 3, posed as
Arrays: ®\/® how marty greups of 3 are in 122
e ®
®/ \® Pupils sheuld also shew that the
seme array can represent 12 + 4 =

9+ 3=Y 3 if grouped horizontelly

24 divided into groups (chunks) of 6

There are 4 groups of 6 in 24

6 sweets shared between 3

Know and understand sharing and grouping : : P
B3 A8 < 3 | & | W

people, how many do each
get?

. -l . +3 *3 «3 +3
Grouping using a number line PN AN PN PN
2 KGN R Y

0123466789 0112

Pose 12=3 as

“How many

Group from zero in equal jumps o
find 'how many groups of _in_? ‘ -
000 000 000 000 groups of 3 are

Use bead-bars/strings to make there in 122"

link to number line.

12:3=4

Key Skills for division at Stage 2

e Countin steps of 2, 3, and 5 from 0

e Recall and use multiplication and division facts for the 2, 5 and
10 multiplication tables, including recognising odd and even numbers.

e Calculate mathematical statements for multiplication and
division within the multiplication tables and write them using the x, +
and = signs.

e Show that multiplication of two numbers can be done in any
order (commutative) and division of one number by another cannot.

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




Stage 3

Key vocabulary:

share
share equally
groups of
lots of
array
half
divide
divided by
grouping
number line
left
inverse
short division
remainder

multiple
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Children will be able to divide 2 digit numbers by a single digit

Initially, this will be modelled using a number line as demonstrated in
the examples below. Children will be shown representations first without
remainders.

45%‘7:5

4 5
0o 9 13 27 36 uS

How manﬂ Lots OF 9 moke 457

When children are confident with this method, they will progress onto
solving problems with remainders.

31 =5=0

Jump in lots of the divisor number (5)

0 95 10 15 20 Z9 30 31

Key Skills for division at Stage 3

¢ Recall and use division facts for the 2, 3, 4, 5, 8 and 10
multiplication tables

e Write and calculate mathematical statements for division using
the multiplication tables that they know, including for two-digit numbers
divided by one digit

e Pupils develop efficient mental methods, for example, using
division facts (e.g. using3x2=6,6 +3 =2 and 2 =6 + 3) to derive
related facts (30 x 2 = 60, so 60 + 3 =20 and 20 = 60 + 3).

o Pupils develop reliable written methods for division, starting with
calculations of 2-digit numbers by 1-digit numbers using an empty
number line.

e Halve even numbers up to 50 and multiples of ten to 100



Stage 4

Key vocabulary:

share

share equally

groups of

lots of

array

half

divide

divided by

grouping

number line

left

inverse

short division

remainder

multiple

factor
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Children will be able to divide up to 3 digit numbers by a single
digit.
Children will move onto a formal written method of division. Initially,

this will involve no carrying over of numbers or feature no remainders
in the sum.

Step 1: How many 3s divide into 9? The
answer is 3 (as 3 x 3 = 9) so this needs to be
placed above the 9.

3|2

Step 2: How many 3s divide into 6? The
answer is 2(as 3 x 2 = 6)

39 6-

The answer is therefore 96.

The children will then progress onto carrying over numbers and
problems with remainders.

137 r5

7‘964

Step 1: How many 7s divide into 9? This is 1 (as 1 x 7=7) yet we still
have 2 remaining which is then carried onto the next place value.

Step 2: How many 7s divide into 267 This is 3 (as 7 x 3= 21) and we
are left with a remainder of 5 (the difference between 26 and 21) so
we need to carry this over.

Step 3:How many 7s divide into 54? Thisis 7 (as 7 x 7 is 49). Are
remainder is there 5 (as the difference between 54-49 is 5)

Key Skills for division at Stage 4

e Give remainders as whole numbers.

e Use place value, known and derived facts to multiply and
divide mentally, including: multiplying and dividing by 10 and 100 and
1.

e Pupils practise to become fluent in the formal written method
of short division with exact answers when dividing by a one-digit
number

e Pupils practise mental methods and extend this to three-digit
numbers to derive facts, for example 200 x 3 = 600 so 600 + 3 = 200



Stage

5/6

Key vocabulary:

share

groups of

half

divide

divided by

grouping

left

inverse

short division

remainder

multiple

factor

chunking
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Children will be able to divide up to 4 digits by a single digit

Children will now be confident in using the short division method. Their
dialogue will become shortened to:

“How many 6s in 287"

“4 remainder 4”

“‘How many 6s are in 447"

o

“7 remainder 2”

The final stage for children in division is to introduce long division
by chunking for dividing by 2 digits.

73+5
5|73
50  (10x5)-_
23 10 +4 =14
20 (4,5
3

How many 5s have been subtracted?
14 sets of 5, with 3 left over.

Answer: 73+-5=14r3

In the example above, you are finding out how many 5s are in 73 by
subtracting ‘chunks’ of 5, until zero is reached (or until there is a
remainder)

Children should be taught to write a ‘useful list’ down the side that will
help them decide what chunks to use. This is then subtracted away
from the amount which you are dividing (73)

The method is introduced in a simple way by encouraging the children
to notice patterns in the chunks which they are using (e.g. multiples of



Stage

5/6

Key vocabulary:

share

groups of

half

divide

divided by

grouping

left

inverse

short division

remainder

multiple

factor

chunking
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10, 100 etc). As children become more confident with the process,
they will use more efficient chunks to get the answer.

Children then add up the chunks they have performed and this forms
their answer with the remainder at the bottom.

23r4

24 |556

480
76
5%

4

24 x 20

24 x 3

Key Skills for division at Stage 6

¢ Recall and use multiplication and division facts for all numbers
to 12 x 12 for more complex calculations

¢ Divide numbers up to 4 digits by a two-digit whole number
using the formal written method of long division, and interpret
remainders as whole number remainders, fractions,
or by rounding, as appropriate for the context. Use short division
where appropriate.

e Perform mental calculations, including with mixed operations
and large numbers.

e ldentify common factors, common multiples and prime
numbers.

e Solve problems involving all 4 operations.

e Use estimation to check answers to calculations and
determine accuracy, in the context of a problem.

e Use written division methods in cases where the answer has
up to two decimal places.

e Solve problems which require answers to be rounded to
specified degrees of accuracy.



