Written and Mental Maths Calculation
Policy and Guidance
Introduction - A Whole School Approach
The National Curriculum provides a structured and systematic approach to teaching
mathematics, which is an inherently hierarchical area of learning. This policy and guidance
has been written with the aim of ensuring consistency in the mathematical written and
mental methods and approaches to calculation across all years in the school – primary and
secondary. It is recognized that written and mental calculation strategies need to be
constantly revisited up to and beyond Yr 6 as pupils are expected to have efficient methods
for use at Ks 3 and beyond.
It is doubtful whether any teacher would disagree with the precept that it is important that
all teachers throughout the school contribute to ‘what pupils do next’ beyond their own
class and year group. The success of pupils in mathematics, as they progress through
primary school and beyond, depends on them having access to a range of representations,
images and mathematical models so they can bring appropriate images to problems with
which they are presented. Pupils have an entitlement that those representations, images
and models should be available to all pupils, should be agreed, structured and systematically
taught and that they should not be ‘ad hoc’ and dependent on the individual preferences of
teachers.

The Primacy of Mental Calculation
It is vital that children have a wide repertoire of mental strategies to support them when
first solving a calculation. In coming to understand the relationship between numbers, pupils
need to be able to visualise, say, a number line or a number square, and steps of equal
amount. They need to develop appropriate strategies, which relate to how they ‘see’ the
problem. It is the teacher’s role to provide pupils with the toolbox of strategies.
We will ensure children are taught to choose the most efficient method of calculation when
appropriate. And, so as not to influence the method selected by the child, calculations will
be presented horizontally.
The primacy of teaching mental calculation strategies means that up to Year 3/4 informal
written recording and jottings should be the central teaching strategy as it is the
fundamental means of learning and understanding for children up to 7-8 years. More formal
written methods should follow only when the child is able to use a wide range of mental
calculation strategies, backed by rapid recall of number facts. It must be understood,

however, that developing and using mental strategies does not imply that pupils will not
write anything down. When solving a problem some part may be purely a mental
calculation, then the pupil may jot down some part of the calculation they cannot hold in
their head. The key is that they are not being given a step-by-step instruction but being
allowed to think the problem through for themselves.
Children will be taught to:
Attempt the calculation in their heads using an appropriate mental method

Use jottings to support their mental calculations when needed

Use a pencil and paper procedure (from Y4 onwards)
Know when and how to use a calculator (Y5 and Y6)

Concrete and Visual Resources
Concrete and pictorial understanding is crucial before formal written methods are taught. If
the formal written methods are taught too soon and pupils are simply taught algorithms,
without understanding the underlying principles, particularly of place value, evidence shows
that pupils are less likely to master the formal calculations as the chances of errors
remembering the algorithms is increased.
It is essential to understand that the resources and strategies we employ with pupils are
dependent on the progress and conceptual grasp of individual pupils and not on the year
group that they happen to be in. It is entirely appropriate for a Yr 5 pupil, who is struggling
with place value, to use a beaded number bar and Numicon shapes to help develop the
concept and consolidate their learning. Teaching pupils how to use the resources available
and then making them available, as a matter of course, is an important means of developing
independence. Pupils who are working on a problem should be positively encouraged to use
whatever methods and resources they have learnt and encountered to help them solve the
problem.

Approximating and Estimating
In order to develop good number sense, approximating and estimating are key skills that
must be taught in every year. Teaching children to check the answers to calculations by
using the inverse operation is also essential.
2

Pattern
Identifying patterns is a fundamental process for doing mathematics, as it is for other areas
of learning, such as language. Indeed, many people believe that all of mathematics is about
finding, explaining and linking patterns. To become good problem-solvers it is necessary
that a person can generate mental, written and actual patterns. There must be some rule
telling us 'how it goes' — otherwise, it is not mathematics. There are many ways to explore
pattern including simple repeating patterns in early mathematics, using arrays to learn
about multiplication algebra, and number rods to investigate fractions. Numicon has easily
accessible resources for Reception onwards to do this.

Place value
The range of mental methods that have been established, throughout the school should be
extended, refined and continue to be taught, based on a good understanding of place value
in numbers.
Place value is an important concept, which must first be taught mentally. The simple
progression towards the Empty Number Line (ENL) is one we will follow, starting in
Reception with bead strings/ bead bars (dynamic number lines) progressing to beaded
number lines (static number lines) followed by landmarked number lines (numbers such as
the next 10, 100, 1000 are called landmark numbers), and then to ENL to 10 or 20 or 100 as
appropriate in key stage one and beyond.
Bead strings/ bead bars (dynamic number lines)

Beaded number lines (static number lines)

Landmarked number lines

Empty number lines

0

20

20

90
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The empty number line (ENL) is introduced and used to aid mental calculations in all four
operations throughout Key Stages 1 & 2. Pupils are taught the importance of locating and
ordering numbers accurately on a landmarked and unmarked number line to aid calculation
from Key Stage 1.

Numicon Place Value and Multiplication
In addition to number lines, Numicon has excellent resources to teach place value, as well as
a wide range of other concepts, and should be used regularly throughout Key Stage 1 & 2.
Other resources include for example place value charts, place value arrow cards and various
ICT applications and software.
As underpinning skills, particularly for mental methods of addition and subtraction, children
are taught:
•
•
•
•
•

Counting on and back in ones and tens
Pairs to ten, and using these to find complements to multiples of ten
Partitioning of single digits e.g .7 = 5 + 2 and 8 – 5 = 3
Using place value to add/subtract a single digit to a multiple of ten
Using the ENL to help keep track

Number track
Numicon Used for Partitioning and for Division
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Addition and Subtraction
As well as a range of models and images that may be accessed on the school’s Dropbox and
through which teachers can build a rich repertoire of ways to support children’s early
understanding of addition and subtraction, there are two main strategies for addition and
subtraction called J10 (which includes the special case of OJ10) and T10 with a third for
addition called the splits to support jottings and mental calculation, which all teachers will
use when teaching addition and subtraction. These strategies will then be available to all
children as and when they are solving problems.
We will also teach children that there are two types of subtraction.
Take –away
Removing an amount from a total, usually
one at a time and counting backwards on
the number line. Numbers are far apart on
the number line. eg. 123 – 5

Difference
Comparing two numbers or quantities and
counting forward on the number line.
Numbers are closer on the number line.
eg. 1230 – 980

For example
Gladness has 43¢ and gives 4¢ to charity.
How much did she have left?

For example
My flower is 24cm and your flower is 18cm.
How much taller is my flower than yours?
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The Splits (Partition and recombine
for addition only)
This strategy cannot be modelled on
the number line: both numbers are
partitioned. The steps should be set
out as below.
36 + 27 = 30 +6 + 20 + 7
= 50 + 13
= 63

Notice that each step is on a new line. This
helps prevent the misuse of the equal sign.
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The aim is that children can add and subtract any pair of 2 digit numbers mentally by the end
of Yr 4. NB. Partition and recombine is not to be taught for subtraction as it gives rise to the
common error 83 – 46 = 43

Progression towards a standard written method of calculation
As children progress from predominantly using mental calculation supported by jottings to
using standard written methods of calculation it is essential to have an agreed and
consistent approach to the teaching of written calculation methods which supports
continuity and progression throughout the school.
When are children ready for expanded written calculations? (underpinning skills for Y1,
Y2 and Y3)
•
•
•
•
•
•

Do they know how to add and subtract ones, tens or hundreds to numbers?
Do they know addition and subtraction facts for all numbers to 20?
Do they understand place value and can they partition and recombine numbers?
Can they add three or more single digit numbers mentally?
Can they add and subtract any pair of two digit numbers mentally, bridging through
tens and hundreds when appropriate?
Can they use a number line to add and find the difference between pairs of numbers?

Can they explain their mental strategies orally and record them using informal jottings, such
as the empty number line? The above list is not exhaustive but is a guide for the teacher to
judge when a child is ready to move from informal to more formal ‘pencil and paper’ methods
of calculation.
It is important to note that as children join the school part way through primary, or secondary
they may be what is termed as ‘false beginners’ i.e. they may use formal written methods of
calculation, but are insecure in many of the above six indicators of being ready to efficiently
and accurately use written methods. In whatever class such pupils are placed, they need to
be taken back through the early mental maths processes.

Stages in Addition
1. Building on the splits, using partitioning and number facts to 20 with their related facts:
47 + 76

= 40 + 7 + 70 + 6
= 110 + 13
= 123
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2. Vertical layout, expanded working, moving to adding the least significant digit first during
Yr 4: no carrying, adding up rows mentally.

Note: pairs of numbers less than 100 should always be added mentally: – larger numbers
should be used as soon as the method is secure
3. Vertical layout contracting the working to a compact, more efficient form, by the end of
Yr 5, always estimating first.
No carries → one carry → two or more carries
The ‘carry number’ should sit below the bottom line and should be crossed out when it
has been used.

Note: It is important for children to continue to make decisions about the most appropriate
method of solving calculations. Children should always estimate and then decide whether
they can find out the answer using a mental method first, whether to use jottings such as the
use of the empty number line, or whether to use a more formal written method. All
calculations will be presented horizontally to children so that they are not prompted in a
particular direction.
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Stages in Subtraction
A counting on method (the difference model of T10) using jottings will continue throughout
KS1 and KS2 to aid mental calculation as appropriate.
Subtraction by decomposition
Underpinning skills must be in place throughout KS1 and Yr3 before these stages are
introduced, using both the difference and the take away models. The vocabulary of these
methods must also be reinforced. Decomposition should be the main written method for
subtraction. Further partitioning skills must be in place before these stages are introduced;
supported by the use of visual images, such as the 100 bead bar:
e.g. 47 =(40+ 7), (30+17), (20+27), (10+37).......
The following methods will be introduced with the aid of place value (arrow) cards from Yr 4
onwards, first with no exchange.
For numbers less than 100, a mental method should always be used.
1.

563 – 241
500
- 200
300

2.

60
40
20

3
1
2

With one, then two exchanges
593 – 278

623 - 469

80

500
- 200
300
3.

90
70
10

13
8
5

= 315

500

110

600
- 400
100

120
60
50

3
9
4

= 154

Moving to a more contracted method by Yr 6
569 – 278
4

569
- 278
291
4.

Larger numbers and decimals in Yr 6

Note: It is important for children to continue to make decisions about the most appropriate
method of solving calculations. Children should always estimate and then decide whether they
can find out the answer using a mental method first, whether to use jottings, such as the use
of the empty number line, or whether to use a more formal written method. All calculations
will be presented horizontally.
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Multiplication And Division
When are children ready for expanded written calculations?
(underpinning skills for Y1, Y2 and Y3)
•
•
•
•
•
•
•
•
•

Do they know (at least) the 2, 5, 10, 3 and 4 times table by heart?
Can they use multiplication facts they know to derive mentally other multiplication
facts that they do not know?
Do they know the result of multiplying by 0 and 1?
Do they understand 0 as a place holder?
Can they multiply two and three digit numbers by 10 and 100?
Can they double and halve numbers mentally or with jottings?
Do they understand place value and can they partition and recombine numbers?
Can they explain their mental strategies orally and record them using informal
jottings?
Can they draw and use arrays and groups of objects / jumps on a number line to
describe their multiplication / division sentences?
Stages in Multiplication
Begin by using arrays in KS1 and use a variety of language such as multiply, product
multiple ...

1.

Mental method using partitioning:
10 x 4, always modelled using the place
value (arrow) cards, using arrays as
appropriate
18 x 5 = (10 x 5) + (8 x 5)
= 50 + 40
= 90

2.

Grid layout linked to partitioning and arrays: 38 x 7 = 266
x
7

30
(30 x 7) =
210

8
(8 x 7) =
56

266
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3.

Extend to bigger numbers: 56 x 27 = 1512, then with decimals
56 x 27 = (50 + 6) x (20 + 7)

4.

x
20

50
1000

6
120

7

350

42

392
1512

When confident at using the above methods, move to a vertical format with expanded
working, introduced alongside the grid method, then as shown to aid calculation:

38
x
7
210 (30 X 7)
56 (8 X 7)
266

5.

1120

56
x 27
1000 (50 X 20)
120 (6 X 20)
350 (50 X 7)
42 (6 X 7)
1512

X 50 6
20 ✓ ✓
7 ✓ ✓

Vertical format, and with decimals towards the end of Yr 6, moving to a more compact
working when appropriate for the child involved.
56
x 27
1120 (56 x 20)
392 (56 x 7) Note: not all children will progress to using this most compact form
1521

Stages in Division
1.

Informal methods, using multiples of the divisor or ‘chunking’, first without a
remainder, then with a remainder. This is the grouping model of division, which is
used from Ks 1 onwards, using arrays, the number line and the grouping Interactive
Teaching Programme:
Always estimate first and check the reasonableness of the answer
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2.

From Yr 2 onwards
72 ÷ 5

3.

72
- 50 (10 x 5)
22
- 20 (4 x 5)
2

Answer: 10 + 4 = 14
14 remainder 2

Larger numbers from Yr 4 onwards
256 ÷ 7

4.

256
- 70 (10 x 7)
186
- 140 (20 x 7)
46
42 ( 6 x 7)
4

Answer: 10 + 20 + 6 = 36
36 r 4

Extend to simple decimals with up to 2 places by Yr 6
87.5 ÷ 7

5.

87.5
- 70.0 (10 x 7)
17.5
14.0 (2 x 7)
3.5
3.5 (0.5 x 7)
0.0

Answer: 10 + 2 + 0.5 = 12.5

Short method as appropriate by the end of Yr 6

Summary
•

Written methods will be introduced from Y4 onwards in expanded form as set out
above. The underpinning skills need to be in place before this, explicitly taught in
reception, key stage one and consolidating in Year 3.

•

Manipulatives, models and images are important tools for children, so they can
visualise problems and calculations. We use the ‘models and images charts’ to help us
support children with a range of models and images in six key concepts:
§ Addition and subtraction facts to 20.
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§
§
§
§
§

Understanding addition and subtraction
Counting on and back in ones and tens
Partitioning and recombining
Ordering numbers to 100
Understanding multiplication and division

•

Children will be taught the terminology of J10, T10 and the splits in KS1 and will have a
broad range of experiences using bead strings, beaded number lines, landmarked
number lines and the ENL.

•

The main method of teaching division is by grouping and is linked closely to
multiplication and the use of arrays.

•

Children will always decide whether a mental method is appropriate and estimate
first.

•

Answers should usually be checked, preferably using a different method eg. the
inverse operation, or an expanded way making sure their answer is reasonable.

•

As teachers we will pay attention to mathematical vocabulary and the language we
use and refer to the actual value of digits e.g. 56 = fifty and six or 60 + 70 is six tens
and seven tens.

•

Children who make persistent mistakes will return to the method that they can use
accurately until ready to move on.

•

Children need to know addition, subtraction, multiplication and division facts by heart
and will be taught this throughout the school.

•

Time will be spent discussing errors and diagnosing problems and then working
through the problem, rather than re-teaching the method.

•

When revising or extending to more complex numbers using a written method, we will
refer back to expanded methods when appropriate. This helps reinforce
understanding and reminds children that they have an alternative to fall back on if
they are having difficulties.

•

Problems will be set in a real life and/ or problem solving context where possible.

•

End of year expectations and recording grids for each year group are set out in the key
objective grids.
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