Written Methods of
Calculation

%

White Court
Primary School

October 2021



White Court School’s Policy for Written Calculations in Mathematics

At White Court Primary School, we teach children that if they work hard they can all succeed in
Mathematics. We have a 'Growth Mindset' approach, where we encourage children to recognise
and understand that mistakes are part of the learning process.

We teach children the mathematical skills and knowledge through a 'mastery' approach. This is
where they are given the opportunity to fully explore concepts and are able to apply theses in a
range of contexts before they move onto something new. We allow children to be problem solvers
and learn from each other as much as possible.

White Court Primary School Calculation Strateqgies

This document is intended to help parents support their children with mathematical strategies. It is
based upon providing pupils with a high-quality mathematics education and shares the aims of the
national curriculum where ‘pupils becoming fluent in the fundamentals of mathematics, including
through varied and frequent practice with increasingly complex problems over time, so that pupils
develop conceptual understanding and the ability to recall and apply knowledge rapidly and
accurately.’ It follows a consistent teaching approach and so that year on year children’s learning
is based upon and builds on previous teaching and learning methods. Some children still may
need some methods to be simplified or extended to suit their learning needs. This has been
written using the Essex Education Service ‘Calculation Guidance 2013/2014’.

We teach children the mathematical skills and knowledge through a 'mastery' approach. This is
where they are given the opportunity to fully explore concepts and are able to apply theses in a

range of contexts before they move onto something new. We allow children to be problem solvers
and learn from each other as much as possible.

Please see Maths Expectation Document for principles of Maths Mastery.

Age stage expectations

The calculation policy is organised according to age stage expectations as set out in the National
Curriculum 2014.

Providing a context for calculation

It is important that any type of calculation is given a real life context or problem solving approach
to help build children’s understanding of the purpose of calculation, and to help them recognise
when to use certain operations and methods when faced with problems. This must be a priority
within calculation lessons.

Mental methods of calculation

Oral and mental work in Mathematics is essential, particularly so in calculation. Early practical, oral
and mental work must lay the foundations by providing children with a good understanding of how
the four operations build on efficient counting strategies and a secure knowledge of place value
and number facts. Later work must ensure that children recognise how the operations relate to
one another and how the rules and laws of arithmetic are to be used and applied. Ongoing oral
and mental work provides practice and consolidation of these ideas. It must give children the
opportunity to apply what they have learned to particular cases, exemplifying how the rules and
laws work, and to general cases where children make decisions and choices for themselves. The
ability to calculate mentally forms the basis of all methods of calculation and has to be maintained



and refined. A good knowledge of numbers or a 'feel' for numbers is the product of structured
practice and repetition. It requires an understanding of number patterns and relationships
developed through directed enquiry, use of models and images and the application of acquired
number knowledge and skills. Secure mental calculation requires the ability to:

o recall key number facts instantly;

e use taught strategies to work out the calculation;

o understand how the rules and laws of arithmetic are used and applied.
More detail about progression in mental methods can be found in the separate policy on mental
calculations.

Written methods of calculation

The National Curriculum sets out written methods of calculation that highlights how children would
move from informal methods of recording to expanded methods that are staging posts to a
compact written method for each of the four operations.

The aim is that by the end of Key Stage 2, children should be able to use an efficient written
method for each operation with confidence and understanding. This policy explains ‘standard’
written methods — methods that are efficient and work for any calculations, including those that
involve whole numbers or decimals. They are compact and consequently help children to keep
track of their recorded steps. Being able to use these written methods gives children an efficient
set of tools they can use when they are unable to carry out the calculation in their heads.



Addition
Year 1

Children are encouraged to develop a mental picture
of the number system in their heads to use for

calculation. They develop ways of recording 5.|.. 1 - 6
calculations using pictures, etc.

Practically they use numbered number lines to add, by counting on in ones. Children are
encouraged to start with the larger number and count on.

8+5=13
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Part Part Whole is used to introduce the children to the concept of partitioning. Initially the
children understand the concept of whole and that if something is missing it is not the

whole. This then develops to ensure the children understand how parts can be combined
to create a whole. The concept of segmenting underpins subsequent teaching.

Children should have access to a wide range of counting equipment, everyday objects,
number tracks, number lines and 100 squares, and be shown numbers in different
contexts. Children are encouraoed to explore patterns within the 100 sauares.

Uslng a Hundred Square
Flnding 1 more or 1 less

To find 1
move ahead 1 square.

To find 1 less
move back 1 square
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Key skills:

Count to and across 100

Read and write numbers to 100 in numerals, including 1-20 in words

Given a number, identify one more and one less

Count in multiples of 1, 2, 5 and 10

Read, write and interpret mathematical statements involving the addition and equals signs
Recall bonds to 10 and 20, and addition facts within 20

Add one-digit and two-digit numbers to 20, including zero

Solve simple 1-step problems involving addition, using objects, number lines and pictorial
representations.

Key vocabulary:
add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line

Additional notes:

e The children continue to develop strategies through play based learning building on from
their prior knowledge within Foundation Stage.

e Songs and Rhymes are a huge part of the year one curriculum supporting children to
develop number facts.

e The children are introduced to mental strategies to solve problems such as addition and
subtraction in their head.

e The children focus on mental maths and what the numbers represent.

e The children continue to work on number formation to ensure all numbers are correctly
formed.




Addition
Year 2

Children develop their mental fluency with addition and place value involving 2-digit
numbers, then establish more formal methods as appropriate.

e The children are encouraged to explore hundred squares, number lines and practical
equipment to problem solve with addition and subtraction.

e The children progress into expanded column method.

e Further progression leads to column method.

Within year two the children use base 10 to build numbers / exchange tens and this support their
visual representation of numbers.
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Addition

Key

skills:

Count in steps of 2, 3 and 5 and count in tens from any number, forward and backwards
Understand the place value of 2-digit numbers (tens and ones)

Compare and order numbers to 100 using < > and = signs

Read and write numbers to at least 100 in numerals and words

Recall bonds to 20 and bonds of tens to 100 (30 + 70 etc.)

Add a 2-digit number and ones (e.g. 27 + 6)

Add a 2-digit number and tens (e.g. 23 + 40)

Add pairs of 2-digit numbers (e.g. 35 + 47)

Add three single-digit numbers (e.g. 5+ 9 + 7)

Show that adding can be done in any order (the commutative law)

Recognise and use the inverse relationship between addition and subtraction to check
calculations and solve missing number problems

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

Key vocabulary:
add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line,
sum, tens, units, partition, addition, column, tens boundary




Addition

Year 3

methods.

They count on from the largest number
irrespective of the order of the calculation:

Children will continue to use empty number lines with increasingly large numbers,
including compensation where appropriate, and begin to use more formals written

They use compensation:

49+ T3 = 122
38+ B6 = 124 +50
w0 "
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- ------\--"--'-L f".- -.\.\.l. f".- -.l‘\‘ '-l.-.-' H;h'-\l
.13 116 120 124 73 22 1z
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subtraction problems. Partitioning 100 Square
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+76 70+6 |
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Column Method 258 [tttatt==i=

HTU + 87
Adding the tens first. 345

Adding the ones first. 11

They begin to use the first stages of the Column Addition Method:

H T O
4100+ 2/0(+]| |5
3|00+ 710(+] |3
70|10+ 90|+ 8 | =17|9]|8

Vertical layout, using partitioning, breaking the 10s and 100s barriers.
For example: 487 + 378

H T 0
4/ 0|0+ 8 0|+ 7
3,00 + 7 0|+ 8
7/ 0/0/+|{1|5/0|+|1]|5 =(8/6|5

Moving onto Formal column Addition, without and with carrying:

342
+ 77

419
1




Addition

Key skills:

e Recognise place value of each digit in 3-digit numbers (hundreds, tens, ones)

e Read and write numbers to 1000 in numerals and words

e Add 2-digit numbers mentally, including those exceeding 100

e Add a three-digit number and ones mentally (175 + 8)

e Add a three-digit number and tens mentally (249 + 50)

e Add a three-digit number and hundreds mentally (381 + 400)

e Add numbers with up to three digits using formal written methods of column addition

e Estimate answers to calculations, using inverse to check answers

e Solve problems, including missing number problems, using number facts, place value, and
more complex addition

e Continue to practise a wide range of mental addition strategies, i.e. number bonds, adding
the nearest multiple of 10, 100, 1000 and adjusting, using near doubles, partitioning and
recombining.

Key vocabulary:

add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line,
sum, tens, units, partition, plus, addition, column, tens boundary, hundreds boundary, increase,
vertical, carry, expanded, compact




Addition
Year 4

Children will move from expanded addition to the Column Method, adding ones digits
first, and carrying numbers underneath the calculation.
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Using similar methods, children will:
e add several numbers with different numbers of digits;
e begin to add two or more three-digit sums of money, with or without
adjustment from the pence to the pounds;
e know that the decimal points should line up under each other,
particularly when adding or subtracting mixed amounts, e.g. £3.59 +
78p
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Key skills:
e Recognise the place value of each digit in a four-digit number
e Round any number to the nearest 10, 100 or 1000
e Find 1000 more or less than a given number
e Add numbers with up to 4 digits using the formal written method of column addition
e Solve 2-step problems in contexts, deciding which operations and methods to use and why
e Select most appropriate method: mental, jottings or written and explain why

e Estimate and use inverse operations to check answers to a calculation
e Continue to practise a wide range of mental addition strategies, i.e. number bonds, add the
nearest multiple of 10, 100, 1000 and adjust, use near doubles, partitioning and recombining.

Key vocabulary:

add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line,
sum, tens, ones, partition, plus, addition, column, tens boundary, hundreds boundary, increase,
vertical, carry, expanded, compact, thousands, hundreds, digits, inverse




Addition
Year b

09000
09000

HUNDRED [ TENs ] ONES |

+ |

Children should extend the Column Method to numbers
with more than four digits. Alongside this the children will
use bar modelling and continue to use Part Part Whole.

2349
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Using similar methods, children will:
e add several numbers with different numbers of digits;
e begin to add two or more decimal fractions with up to three digits and
the same number of decimal places;
e know that decimal points should line up under each other, particularly
when adding or subtracting mixed amounts, e.g. 3.2 m — 280 cm.

2,
27 28
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Key skills:

e Read, write, order and compare numbers to at least 1,000,000 and determine the value of
each digit

e Round any number up to 1,000,000 to the nearest 10, 100, 1000, 10,000 and 100,000

e Add numbers with more than 4 digits using the formal written method of column addition

e Add numbers mentally with increasingly large numbers, using and practising a range of
mental strategies i.e. add the nearest multiple of 10, 100, 1000 and adjust; use near doubles,
inverse, partitioning and re-combining; using number bonds

e Use rounding and estimation to check answers and accuracy

e Solve multi-step problems in contexts, deciding which operations and methods to use and
why.

Key vocabulary:

add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line,
sum, tens, units, partition, plus, addition, column, tens boundary, hundreds boundary, increase,
vertical, carry, expanded, compact, thousands, hundreds, digits, inverse, decimal places, decimal
point, tenths, hundredths, thousandths




Addition
Year 6

Children should extend the Column Method to numbers of increasing complexity.

Using similar methods, children will:
e add several numbers with different numbers of digits;
e begin to add two or more decimal fractions with up to four digits and
either one or two decimal places;
e know that decimal points should line up under each other, particularly
when adding or subtracting mixed amounts, e.g. 401.2 + 26.85 + 0.71.

There should be no commas displayed in whole numbers.

Decimals should be positioned on the line and not in their own square.

Key skills:
e Read, write, order and compare numbers up to 10,000,000 and determine the value of each
digit
¢ Round any whole number to a required degree of accuracy

e Perform mental calculations, including with mixed operations and large numbers of
increasing complexity, using and practising a range of mental strategies

e Solve multi-step problems in context, deciding which operations and methods to use and why

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

Key vocabulary:

add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line,
sum, tens, units, partition, plus, addition, column, tens boundary, hundreds boundary, increase,
vertical, carry, expanded, compact, thousands, hundreds, digits, inverse, decimal places, decimal
point, tenths, hundredths, thousandths




Subtraction
Year 1

Children are encouraged to develop a mental picture
of the number system in their heads to use for
calculation. They develop ways of recording
calculations using pictures, etc.

They use numbered number lines to subtract, by
counting back in ones.

G6-3=-3
1 1 1
TAYAYAY The numberline should also be used to show
01 2 2 45 6 7 B 9 WO that 6 - 3 means the ‘difference between

6 and 3’ or ‘the difference between 3 and 6’ and
how many jumps they are apart.

Bead strings or bead bars can be used to illustrate subtraction including bridging through
ten by counting back 3 then counting back 2.

00000 __ O OL000

Children should have access to a wide range of counting equipment, everyday objects,
number tracks, number lines and 100 squares, and be shown numbers in different
contexts.

Uslng & Hundred Square

Fincing 1 more or 1 less

1|]2|3|4a|5S5|6)|7]|8|9|10

To find | more
move ahead 1 square.

11121 13[ 14|15 [ 16(17|18( 19|20
21122(123|24]125|26|27| 28|29 (30

TojlndI less 31| 3203313735 | 36 (37| 3930 |40
> R -

move back 1 square. A1) 42} 43| a4 ' j4g | 47|48 | a2 |50

51|52|53|54 59 | 50

1123|456 s1f 62|63 6a] 8 \[ea[70

1[12]13]14]15| 1¢ 211 7221 731 74| 76\ a0
21(22(23|24]25] 2¢ 81)82|83|84|85 89 (90
R IR RS P ey q1]a2[a3]aa]as [as [ 4| 98 aar00




Subtraction

Key skills:
e Count to and over 100, forward and back, from any number
¢ Read and write numbers to 100 in numerals, including 1-20 in word
e Given a number, say one more or one less
e Read, write and interpret mathematical statements involving the addition and equals signs
e Represent and use subtraction facts to 20 and within 20
e Subtract with one-digit and two-digit numbers to 20, including zero

e Solve one-step problems that involve addition and subtraction, using concrete objects (ie
bead string, objects, cubes) and pictures, and missing number problems.

Key vocabulary:
equal to, take, take away, less, minus, subtract, leaves, distance between, how many more, how
many fewer/less than, most, least, count back , how many left, how much less is_?




Subtraction

Year 2

Children develop their mental fluency with subtraction and place value involving
2-digit numbers, then establish more formal methods as appropriate.

First counting back in tens and ones:

Children will begin to use ‘empty number lines’ to support subtraction.

Then becoming more efficient by subtracting the

it can be more efficient to count on.

B2 -47

P

47_23 =724 41 4 4 -lo -0 units in one jump (using the known fact 7 — 3 = 4):
KON N 10 -10
E— 47-23-24 -3
24 25 26 27 37 47 NN AN N
24 27 37 47
Followed by subtracting the tens in Bridging through ten can help
one jump and the units in one jump: children become more efficient:
B 20
47-23 =24 3 = M\
Tee s NVl 42-25=17
24 27 47 17 20 22 42

If the numbers involved in the calculation are close together or near to multiples of 10, 100 etc,

+10 +10 +10

¥] #] +#] +1 +1
N NSNS N A s

G/\/\

7 57 &7 77 78 79808182

f How to use a hundred square...ﬂ
Let'ssolve..| 1|2 |3|4|5|6|7]|8]a]10
37.2322 |11]12] 13 [09ks14617) 18] 19|20
21]22|23]24]25] 26 |J7 | 28] 2a] 30
37.20<17 |31]32|33|34|35(3 38 (39|40
| 4142 49/'ﬁg? 4849 |50
17-3=14 |51|52 57 [58|59 |60
61]6 67 | 68 | 69 | 7Qsubtraction
% 7| Y 7787980
37-23=14|81(82]8 ‘ //86 87(88|89(90
| K EE 94| a5 | a6 [a7 | a8 | aq 10%




Subtraction

Key

skills:

Count in steps of 2, 3 and 5 and count in tens from any number forward and backwards
Read and write numbers to at least 100 in numerals and in words

Understand the place value of 2-digit numbers (tens and ones)

Recall and use subtraction facts to 20 fluently, and derive and use related facts up to 100.
Subtract a 2-digit number and ones (e.g. 27 - 6)

Subtract a 2-digit number and tens (e.g. 40 - 23)

Subtract using concrete objects, pictorial representations, 100 squares and mentally,
including: a two-digit number and ones, a two-digit number and tens, and two two-digit
numbers

Know that subtraction of one number from another cannot be done in any order

Recognise and use inverse relationship between addition and subtraction, using this to check
calculations and missing number problems

Solve simple addition and subtraction problems including measures, using concrete objects,
pictorial representation, and also applying their increasing knowledge of mental and written
methods.

Key vocabulary:

equal to, take, take away, less, minus, subtract, leaves, distance between, how many more, how
many fewer/less than, most, least, count back , how many left, how much less is_?, difference,
count on, strategy, partition, tens, units




Subtraction
Year 3

Children will continue to use empty number lines with increasingly large numbers, and
begin to use more formals written methods. Counting on should be reinforced as a useful
method. The partitioned Column Subtraction method is introduced.

The method is introduced for examples 80 = 80 and ©
where exchanging is not required. Place - §7 50 and 7
value cards and Base 10 materials should - 30 and 2 = 32
be used to show the decomposition of the -

number:

The concept of exchanging is introduced through the use This would be recorded by the

of Base 10 or Numicon: children as:
Stepl 7O and 1 N
-40 and 6 }6 and 11
—\ The calculation should be '% e
Step 2 60 and 11 read as e.q. Take 6 from 1. an =
-40 and 6
20 and 5 - 25

Leading onto formal Column Method, with and without exchanging.

T| U T U b TV
D98 2 7l 3 286
=111 7 -4 8 -1017|4
8 1 2 8 116 |2




Subtraction

Key skills:

e Recognise place value of each digit in 3-digit numbers (hundreds, tens, ones)

¢ Read and write numbers to 1000 in numerals and words

e Find 10 or 100 more or less than a given number

e Subtract a 3-digit number and ones mentally

e Subtract a, 3-digit number and tens mentally

e Subtract a 3-digit number and hundreds mentally

e Estimate answers to calculations, using inverse to check answers

e Solve problems, including missing number problems, using number facts, place value, and
more complex subtraction

e Use counting on as a mental strategy when numbers are close together or near multiples of
10

e Practise mental subtraction strategies, such as subtracting near multiples of 10 and adjusting
(e.g. subtracting 19 or 21), and select most appropriate methods to subtract, explaining why.

Key vocabulary:

equal to, take, take away, less, minus, subtract, leaves, distance between, how many more, how
many fewer/less than, most, least, count back , how many left, how much less is_? difference, count
on, strategy, partition, tens, units, exchange/steal, decrease, hundreds, value, digit, inverse,
expanded, compact




Subtraction
Year 4

Children to increase the size of digits used to 4 digits.

‘gh H T U
7o
-14/8/2/6
2/ 1,7 4
e Dbe able to subtract numbers with different numbers of digits;
e begin to find the difference between two three-digit sums of money, with

or without ‘adjustment’ from the pence to the pounds;
e know that decimal points should line up under each other.

7”/'6% 0
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Key skills:

Recognise the place value of each digit in a four-digit number.

e Round any number to the nearest 10, 100 or 1000.

e Find 1000 more or less than a given number.

e Count backwards through zero, including negative numbers.

e Subtract numbers with up to 4 digits using the formal written method of column subtraction

e Select most appropriate method: mental, jottings or written and explain why.

e Estimate and use inverse operations to check answers to a calculation.

e Solve 2-step problems in contexts, deciding which operations and methods to use and why

e Solve simple measure and money problems involving fractions and decimals to two decimal
places.

e Solve number and practical problems that involve the above, with increasingly large positive
numbers.

e Continue to practise a wide range of mental addition strategies including counting on where
numbers are close together or they are near to multiples of 10, 100 etc.

Key vocabulary:

equal to, take, take away, less, minus, subtract, leaves, distance between, how many more, how
many fewer/less than, most, least, count back , how many left, how much less is_? difference, count
on, strategy, partition, tens, units, exchange/steal, decrease, hundreds, value, digit, inverse,
expanded, compact




Subtraction
Year b

Children should extend the compact method to numbers with more than four digits.
Z ‘}f’ ! ‘/1 '

Using similar methods, children will:
e be able to subtract numbers with different numbers of digits;
e begin to find the difference between two decimal fractions with up to
three digits and the same number of decimal places;
e know that decimal points should line up under each other.

T e A -0
- 3725
G796

Key skills:

Read, write, order and compare numbers to at least 1,000,000 and determine the value of
each digit

e Round any number up to 1,000,000 to the nearest 10, 100, 1000, 10,000 and 100,000

e Count forwards or backwards in steps of powers of 10 for any given number up to 1 million

e Interpret negative numbers in context, counting forwards and backwards with positive and
negative integers through zero

e Subtract numbers with more than 4 digits using the formal written method of column
subtraction

e Subtract numbers mentally with increasingly large numbers, choosing and using a range of
mental strategies

e Use rounding and estimation to check answers to calculations and determine, in a range of
contexts, levels of accuracy

e Solve multi-step problems in contexts, deciding which operations and methods to use and
why.

Key vocabulary:

equal to, take, take away, less, minus, subtract, leaves, distance between, how many more, how
many fewer/less than, most, least, count back , how many left, how much less is_? difference, count
on, strategy, partition, tens, units, exchange/steal, decrease, hundreds, value, digit, inverse,
expanded, compact, tenths, hundredths, decimal point, decimal




Subtraction
Year 6

Children should extend the compact method to numbers of increasing complexity.
Wyﬁcqq

€9.94 9

0750

-

Using similar methods, children will:
e add several numbers with different numbers of digits;
e begin to add two or more decimal fractions with up to four digits and
either one or two decimal places;
e know that decimal points should line up under each other, particularly
when adding or subtracting mixed amounts, e.g. 401.2 + 26.85 + 0.71.

Key skills:

Read, write, order and compare numbers up to 10,000,000 and determine the value of each

digit
e Round any whole number to a required degree of accuracy
e Use negative numbers in context, and calculate intervals across zero

e Perform mental calculations, including with mixed operations and large numbers of
increasing complexity, using and practising a range of mental strategies

Solve multi-step problems in context, deciding which operations and methods to use and why
Use estimation to check answers to calculations and determine, in the context of a problem,
levels of accuracy

Utilise and consider a range of mental subtraction strategies, jottings and written methods
before choosing how to calculate.

Key vocabulary:

equal to, take, take away, less, minus, subtract, leaves, distance between, how many more, how
many fewer/less than, most, least, count back , how many left, how much less is_? difference, count

on, strategy, partition, tens, units, exchange/steal, decrease, hundreds, value, digit, inverse,
expanded, compact, tenths, hundredths, decimal point, decimal




Multiplication
Year 1

Children will experience equal groups of objects and
will count in 2s and 10s and begin to count in 5s. They
will work on practical problem solving activities
involving equal sets or groups.

They develop their understanding of multiplication and
use jottings to support calculation. They will understand
multiplication as repeated addition:

3times5 is 5+5+5=15 or 3lotsof5 or 3x5

Repeated addition should be shown on a numberline, on a bead string and using Numicon:

3x5=5+5+5 IxB=5+5+5
5 5 5

L I R B
| | | | | | I
0 1 3 45 6 7 8 9 1011 12 13 14 15

3

Children should be presented with practical problem solving activities involving counting
equal sets or groups: 3+3+43+3+3
®e ®e:-15

. .

How many legs will 3 teddies have? There are 3 sweets in one bag.

How many sweets are in 5 bags

's 't’ ‘6 altogether? ® ® [ ]

2 0+ 2 s+ 27: 6 * ht .

Children should have access to a wide range of counting equipment, everyday objects,
number tracks and number lines, and be shown numbers in different contexts.

Key skills:
e Countin multiples of 2, 5 and 10

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

e Make connections between arrays, number patterns, and counting in twos, fives and tens
e Begin to understand doubling using concrete objects and pictorial representations.

Key vocabulary:
groups of, lots of, times, array, altogether, multiply, count




Multiplication

Year 2

Children use repeated addition, commutativity and arrays to develop their understanding
of multiplication.

Repeated addition and commutativity can be modelled on an ‘empty
number line’:

Children should be able to model a multiplication calculation in a variety of ways including
using an array.

4. x4
ONONONONO We o
OO 00O B5x3:=15
ORONONONO
3x5:15

Key skills:

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

Recall and use multiplication facts from the 2, 5 and 10 multiplication tables, including
recognising odds and evens

Write and calculate number statements using the x and = signs

Know that multiplication can be done in any order (commutative)

Solve a range of problems involving multiplication, using concrete objects, arrays, repeated
addition, mental methods, and multiplication facts

Use a variety of language to discuss and describe multiplication.

Key vocabulary:
groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column,
row, commutative, sets of, equal groups, times as big as, once, twice, three times...




Multiplication
Year 3

Children will continue to use informal models for multiplication, progressing to
formal methods.

6 6 6 6

Children may continue to use repeated
addition, using empty numberlines and 0 6 12 18 24
bead strings to support their understanding: 6 . . 6
They should _co_ntin_ue to _ They will use symbols to stand for
model a multiplication They will develop an _ unknown numbers to complete
calculation using an array: understanding of scaling: equations using inverse

? !!!!!! Ix A =18 operations:

Ox5=20

= _mm Ox0O=32

3 7 & B B I | | |

9x4=36

24 x 6 becomes

They use an informal written method 2 4
involving partitioning: x 6
38x5=(30x5)+(8 x5) 1 4 4
=150 + 40 2
=190 Answer: 144
Key skills:
e Count from 0 in multiples of 4, 8, 50 and 100

e Recall and use multiplication facts for the 2, 3, 4, 5, 8 and 10 multiplication tables, and
multiply multiples of 10

e Write and calculate number statements using the multiplication tables they know, including 2-
digit x single digit, drawing upon mental methods, and progressing to reliable written
methods

e Solve multiplication problems, including missing number problems

e Solve simple problems in contexts, deciding which operations and methods to use

e Develop efficient mental methods to solve a range of problems e.g. using commutativity (4 x
12 x5=4x5x12 =20 x 12 = 240) and for missing number problems (? x5=20,3x? =
18, ? x ? = 32).

Key vocabulary:

groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column,
row, commutative, sets of, equal groups, times, _times as big as, once, twice, three times...,
partition, grid method, multiple, product, tens, units, value, inverse




Multiplication
Year 4

4 A

Children will continue to use the formal methods for multiplication, progressing to 3
digits x 1 digit.

(o]
w
O b

327
X
303 > 2

\_ /

NO

Key skills:
e Countin multiples of 6, 7, 9, 25 and 1000
e Recognise place value of digits in up to 4-digit numbers
e Recall multiplication facts for all multiplication tables up to 12 x 12

e Use place value, known facts and derived facts to multiply mentally, e.g. multiply by 1, 10,
100, by 0, or to multiply 3 numbers

e Use factor pairs, commutativity and other strategies mentally (3 x6=6x3,2x6x5=10x
6,39x7=30Xx7+9x7)

e Multiply 2-digit and 3-digit numbers by a 1-digit number using a formal written layout
e Solve problems with increasingly complex multiplication in a range of contexts.

Key vocabulary:

groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column,
row, commutative, sets of, equal groups, times, _times as big as, once, twice, three times...,
partition, grid method, multiple, product, tens, units, value, inverse




Multiplication

Year b

) . i 2 7 4 1
Children will continue to
x 6
use the short
miiltinlicatinn farmal 1 6 4 4 6
i 2

2741 x 6 becomes

Answer: 16 446

7 fongiMultiplication)\
STUP 1: Multiply Unity.

Children will be introduced to the formal written method for » k677m
long multiplication for 4 digits by 2 digits. They must be e 45
taught to approximate first in order to minimise errors. ﬁ
Q==
\\\7 /
Key skills:
e Count forwards or backwards in steps of powers of 10 for any given number up to 1,000,000

Identify multiples and factors, using knowledge of multiplication tables to 12x12

Know and use the vocabulary of prime numbers, prime factors and composite (non-prime)
numbers

Establish whether a number up to 100 is prime and recall prime numbers up to 19
Multiply numbers mentally using known facts

Multiply numbers up to 4-digits by a 1- or 2- digit number using a formal written method,
including long multiplication for 2-digit numbers

Multiply integers and decimals by 10, 100 and 1000

Recognise and use square and cube numbers and their notation

Solve multiplication problems using knowledge of factors and multiples, squares and cubes
Solve multiplication problems including scaling by simple fractions and problems involving
simple rates

Solve problems involving combinations of operations, choosing and using calculations and
methods apbprooriatelv.

Key vocabulary:

groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column,
row, commutative, sets of, equal groups, times, _times as big as, once, twice, three times...,
partition, grid method, multiple, product, tens, units, value, inverse, prime, prime factor, composite,
square, factor, integer, decimal, short/long multiplication, carry




Multiplication
Year 6

Children will use the formal methods for short and long multiplication to answer questions
involving more complex numbers including decimals. They must continue to approximate

3652 ,"Z?g
| 2 7 LL
292 | 12
5 4 Jq]7q_LL
3 19
x 8
Z'DI_' ‘;52
Keyskllls

Use rounding and place value to make approximations before calculating and use these to
check answers

e Multiply numbers up to 4-digits by a 2-digit whole number using the formal written method of
long multiplication

e Multiply numbers up to 4-digits by a 1-digit whole number using the formal written method of
short multiplication

e Use formal written methods to multiply money and measures, and to multiply numbers with
up to 2 decimal places by a single digit.

e Perform mental calculations, including with mixed operations and large numbers
e Solve multiplication problems in a range of contexts.

Key vocabulary:

groups of, lots of, times, array, altogether, multiply, count, multiplied by, repeated addition, column,
row, commutative, sets of, equal groups, times, _times as big as, once, twice, three times...,
partition, grid method, multiple, product, tens, units, value, inverse, prime, prime factor, composite,
square, factor, integer, decimal, short/long multiplication, carry, tenths, hundredths, decimal




Division
Year 1

Children will use objects, diagrams and pictorial
representations to solve problems involving both
grouping and sharing. They will understand equal

groups and share items out in play and problem
solving.

They will share a set of objects equally:

6 sweets shared between 2 people - how many will
they each get?

They will understand division as repeated subtraction, which could be shown on a
numberline, on a bead string and using Numicon:

| I 1 I | I | I
01 2 3 4 5 6 7 8 9 101 12
12+3=4

Children should be presented with practical problem solving activities involving counting

equal sets or groups:
4 L =

How many groups of 4 can be made with 12 stars? = 3 12 shared between 3 is 4

Children should have access to a wide range of counting equipment, everyday objects,
number tracks and number lines, and be shown numbers in different contexts.

Key skills:
e Solve one-step problems involving division, by calculating the answer using concrete objects,
pictorial representations and arrays with the support of the teacher
e Make connections between arrays, number patterns, and counting in twos, fives and tens

e Begin to understand halving using concrete objects and pictorial representations.

Key vocabulary:
share, share equally, one each, two each..., group, groups of, lots of, array




Division
Year 2

Children use repeated subtraction, grouping, sharing and arrays to develop their
understanding of division. :

~

12:3=4
Children should be able to model a division calculation o9 /OO
using an array. This represents 12 + 3, posed as how 0 O O 0
many groups of 3 are in 12? Pupils should also show
that the same array can represent 12 + 4 = 3 if grouped o \@®\®\©®

horizontally:

12+3=Yy

They should understand the difference, and the relationship, between grouping and sharing:

6 sweets shared between 2 people - how There are 6 sweets, how many people can have 2 sweets each?
many will they each get?
They will use symbols to stand for A
O-2=4
unknown numbers to complete
equations using inverse 20+ =4
operations: O+ Az4

Key skills:

e Recall and use division facts for the 2, 5 and 10 multiplication tables, including recognising
odds and evens

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

e Know that division of one number by another cannot be done in any order

e Solve arange of problems involving division, using concrete objects, arrays, repeated
subtraction, mental methods, and division facts derived from multiplication facts

e Use a variety of language to discuss and describe multiplication.

Key vocabulary:
share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided
into, division, grouping, number line, left, left over




Division
Year 3

Children will continue to use repeated subtraction on an empty number line to divide.
They will begin to use a more formal written method (‘chunking’) when dividing larger
numbers where there is no remainder.

24+-4:=-¢6
0 4 8 12 16 20 24
They will extend this method 4 4 4
to calculations where there 12+4=3r1 ;/—\;/—\s/—\
is a remainder: 01 B 9 13

Solving missing humber problems:

6+0=3 3=6 +1[]
1+2=3 3=0+2
I1+Vv=3 3=0+V

Once children are secure with division as grouping and can demonstrate this using number
lines, arrays etc., a more formal written method should be introduced, initially with carefully
selected examples which have no remainders:

32
99 6

Key skills:
e Recall and use division facts for the 2, 3, 4, 5, 8 and 10 multiplication tables, and divide
multiples of 10

e Write and calculate number statements using the multiplication tables they know, including 2-
digit + single digit, drawing upon mental methods, and progressing to formal written methods

e Solve division problems, including missing number problems
e Solve simple problems in contexts, deciding which operations and methods to use

e Develop efficient mental methods to solve a range of problems, for example, using
multiplication and division facts (e.g. using 3 x2 =6,6 +3 =2 and 2 = 6 + 3) to derive
related facts (30 x 2 = 60, so 60 + 3 =20 and 20 = 60 + 3).

Key vocabulary:
share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided
into, division, grouping, number line, left, left over, inverse, chunking, carry, remainder, multiple




Division
Year 4

Children divide 2 and 3-digit numbers by a single digit using the formal short division
method. They must be taught to approximate first in order to minimise errors.

They will extend this method introduced in Year 3 to calculations where there is no
remainder in the final answer, but with remainders occurring within the calculation:

1 8 DIVISOR
~

Questions should include money and measures contexts.

Key skills:
e Recall division facts for all numbers up to 12 x 12
e Use place value, known and derived facts to divide mentally, e.g. dividing by 0, 1, 10 and 100
e Use the formal written method for short division to divide by a one-digit number

e Solve two-step problems in contexts, choosing the appropriate operation, working with
increasingly complex numbers.

Key vocabulary:

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided
into, division, grouping, number line, left, left over, inverse, chunking, carry, remainder, multiple,
divisible by, factor, short division




Division

Year b

Children will develop their understanding of short division and extend the method to
more complex calculations. They must be taught to approximate first in order to minimise
errors.

Children move onto dividing numbers When the answer for the first column is zero,
with up to 3-digits by a single digit: children should write a zero above to acknowledge

its place, and must always carry the number over
2 l % to the next digit as a remainder:

L})% 772 03 7
5\\ 335

When confident, they can extend the

method to calculations involving O 6 6 3 r" 5

remainders. They should use the

context of the question to interpret the 5 S O r 3
remainder appropriately: 8 5 3 q

Key

skills:
Identify multiples and factors, using knowledge of multiplication tables to 12x12

Know and use the vocabulary of prime numbers, prime factors and composite (non-prime)
numbers

Establish whether a number up to 100 is prime and recall prime numbers up to 19
Divide numbers mentally using known facts

Divide numbers up to 4 digits by a 1-digit number using the formal written method of short
division and interpret remainders appropriately for the context

Divide integers and decimals by 10, 100 and 1000
Solve division problems using knowledge of factors and multiples, squares and cubes

Solve division problems including scaling by simple fractions and problems involving simple
rates

Solve problems involving combinations of operations, choosing and using calculations and
methods appropriately.

Key vocabulary:

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided
into, division, grouping, number line, left, left over, inverse, chunking, carry, remainder, multiple,
divisible by, factor, short division, quotient, prime number, prime factors, composite number (non-




Division
Year 6

Children will use the formal methods for short and long division to answer questions
involving more complex numbers. They must continue to approximate first.

When given examples that give O 6 6 3 r* 5
rise to remainders, children should S~ SAL
consider the meaning of the 8) 5 3 O q

remainder within the context of the

problem and decide how to

express it, i.e. as a fraction, a O % l 5
decimal, or as a rounded number '“ 4
or value: 8) 6 ‘Ll‘ q 7 o

432 + 15 becomes

Children should be introduced [__’ -

to the formal written method . : : i T
for long division: 173 .2
1520

S

%0

Key skills:

Use rounding and place value to make approximations before calculating and use these to
check answers

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

e 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

e Divide numbers up to 4 digits by a 1-digit number using the formal written method of short
division and interpret remainders appropriately for the context

e Use formal written methods to divide money and measures, and to divide numbers with up to
2 decimal places by a single digit

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

e Solve division problems in a range of contexts.

Key vocabulary:

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided
into, division, grouping, number line, left, left over, inverse, chunking, carry, remainder, multiple,
divisible by, factor, short division, quotient, prime number, prime factors, composite number (non-
prime), common factor




