'\\\%‘On “lfc),
C M a N %y
$pV OE T, e SRR %
PRIMARY SCHOOL TRUMPINGTON e 3
FEDERATION ’lz)(,”y Sgoo

Calculation Policy



This document is designed to show the different strategies children will be taught at

each stage of their maths teaching at the federation. It has been constructed to show

what children are expected to be doing in each year group, demonstrating progression

through the school; however, children should be able to use all the methods they have

been taught previously and may do so if appropriate. Children who are achieving the

year group expectations should have their knowledge deepened and challenged through

different contexts and problems, rather than being moved on the strategies of a

subsequent year.

It is expected in all years that:

Problem-solving should be an embedded and regular part of the teaching process
for all children within lessons.

Arithmetic questions should be posed in a range of formats: using different
measurements and contexts, moving the equals sign, creating missing number
problems, and using the inverse operation.

Children should have regular opportunities to vocalise their strategies and ask
mathematical questions. Teachers could use ‘'stem sentence starters’ to
facilitate this (see Appendix B).

Children should be taught mental and written methods, which should be regularly
revisited. Children should become confident choosing and evaluating which
strategies are most appropriate for the question they have been asked.

Children should encounter a range of representations, some of which are included
in this document, in their maths lessons. These will require them to draw on their
prior learning and deepen their understanding.

Children will be explicitly taught place value to ensure strong and secure
foundations are in place to solve more complex calculation problems.

Children should be encouraged to become increasingly independent using practical
resources and concrete representations to support their mathematical
understanding.



Overview of calculation development across EYFS, KS1 and KS2 (2014 National Curriculum)

Year group

Calculation Development

+

X =

Using quantities and objects,

they

add and

subtract two single-digit numbers and count on or
back to find the answer.

Children will begin to double, halve and
share numbers.

Writing numbers
Introduce the

Writing numbers
Introduce the s

ubtraction sign

Use concrete objects to share and
double.

EYES addition sign (+) (=) and the equals sign (=)
and the equals Reading and writing number
sign (=) sentences.

Reading and
writing number
sentences.

e Read, write and interpret mathematical e Solve one-step problems involving
statements involving addition (+), multiplication and division, by
subtraction (-) and equals (=) signs calculating the answer using

¢ Represent and use number bonds and related concrete objects, pictorial
subtraction facts within 20 representations and arrays with the

Year 1 ¢ Add and subtract one-digit and two-digit support of the teacher

numbers to 20, including O
e Solve one-step problems that involve addition

and subtraction, using concrete objects and

pictorial representations, and missing number

problems such as 7 =

? -9

e Count in multiples of 2s, 5s, and
10s.




Revising + and =
signs

Reading/ writing
number sentences
Part-part whole
model

Blank number lines
Sticks and dots

Revising - and =

signs

Reading/ writing number
sentences

Part-part whole model
Blank number lines
Sticks and dots

Introduce as
repeated addition

Introduce
multiplication sign
(x) — reading and

then writing

Part-part whole
models

Introduce division
sign (%)

Part-part whole
models

Year 2

A two-digit A two-digit number and 1s Recall and use |Recall and use
number and ls A two-digit number and 10s multiplication division facts for
A two-digit number |2 two-digit numbers facts for the 2, 5 the 2, 5 and 10
and 10s 3 one-digit numbers and 10 multiplication
2 two-digit multiplication tables.
numbers tables.

3 one-digit Calculate

numbers Calculate mathematical
mathematical statements for -
statements for X within the
within the multiplication
multiplication tables.
tables.

e Draw Part-part e Draw Part-part whole models e Write as repeated |e Draw Part-part

whole models e Use number lines. addition whole models

e Use and draw
number lines.

e Draw sticks and
dots, alongside
the expanded
column method

e Draw the
expanded column
method with
numbers

e Draw the
expanded column

Draw sticks and dots,
alongside the expanded
column method

Draw the expanded column
method with numbers

Draw the expanded column
method with numbers
(bridging 10)

e Draw Part-part
whole models

e Draw arrays

(cover sharing
and grouping)
e Draw arrays




method with
numbers
(bridging 10)

Year 3

Add numbers up to
three digits,
using formal
written methods of
columnar addition.

Subtract numbers up to three
digits, using formal written
methods of columnar
subtraction.

Write and calculate
mathematical
statements for
multiplication
using the
multiplication
tables that they
know, including for
two-digit numbers
times one-digit
numbers, using
mental and
progressing to
formal written
methods.

Write and calculate
mathematical
statements for
division using the
multiplication
tables that they
know, using mental
and progressing to
formal written
methods.

Children will
begin by using and
consolidating the
expanded column
method. By the
end of the year,
they may be moving
on to a shortened
column method.

Children will begin by using
and consolidating the expanded
column method. By the end of
the year, they may be moving
on to a shortened column
method.

In Year 3, children
will begin by using
arrays to multiply,
consolidating their
understanding of
commutativity.

They will move on
to the grid method
of multiplication
by the end of the
year.

Children will
consolidate sharing
and use of arrays.

They will begin to
divide using number
lines before moving
on to the chunking
methods of
division.




Year 4

Add numbers with
up to 4 digits
using the formal
written methods of
columnar addition
where appropriate.

Subtract numbers with up to 4
digits using the formal
written methods of columnar

subtraction where appropriate.

Multiply two-digit
and three-digit
numbers by a one-
digit number using
a formal written
layout.

Write mathematical
statements for
division using
times table
knowledge, moving
to mental and
written methods.

Children will
consolidate their
shortened column
method with
numbers of
increasing size.

Children will consolidate
their shortened column method
with numbers of increasing
size.

Children will
develop their use
of the grid method
to the larger
numbers they are
required to
calculate. They
will then begin to
use the short
column method of
multiplication.

Children must also
have secured all
times tables facts
up to 12 x 12 by
the end of the
year.

Children will use
chunking to divide
increasingly large
numbers.

They will be secure
finding the inverse
of their times
tables to divide
simple numbers.




Add whole numbers
with more than 4
digits, including
using formal
written methods
(columnar
addition)

Subtract whole numbers with
more than 4 digits, including
using formal written methods
(columnar subtraction)

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

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

Children will

Children will consolidate

Children will use

Children will use

rear S consolidate their their shortened column method the short column of | the short, ‘bus
shortened column with numbers of increasing multiplication for stop’ method of
method with size. They will calculate increasingly large division to
numbers of with whole numbers but also numbers. They will |calculate numbers.
increasing size. begin to work with decimal move to calculating
They will numbers. 2-digit numbers
calculate with using the long
whole numbers but multiplication
also begin to work method.
with decimal
numbers.
Multiply multi- Divide numbers up
digit numbers up to | to 4-digits by a
4 digits by a two- two-digit whole
digit whole number number using the
using the formal formal written
written method of method of short
long division where
Year 6 multiplication. appropriate for the

context.

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,
appropriate to the
context.

Children will
consolidate their
columnar addition
with whole and
decimal numbers,
ensuring they use
methods
efficiently,
choosing a mental
method where
appropriate.

Children will consolidate
their columnar subtraction
with whole and decimal
numbers, ensuring they use
methods efficiently, choosing
a mental method where
appropriate.

Children will
secure their long
multiplication
methods with
numbers of
increasing size and
develop their
multiplication of
decimals.

Year 6 children
will consolidate
their short
division methods,
finding decimal
remainders where
appropriate.

They will also
learn and secure
the long division
method.




EYFS

Early Learning Goal 11 requires children to count reliably with numbers from 1 to 20,
place them in order and say which number is more or one less than a given number.

Children will use a range of concrete objects to count. They will progress to adding two
groups of objects together to find the total.

Children could be asked to count actions and objects that cannot be moved - for example,
jumps, claps and cars parked along the road. It is important that children realise that the
number of objects in a set stays the same even if the objects are moved around.

Children will use a broad range of concrete objects to count and total.
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Children should be able to add and subtract two
| single-digit numbers and count on or back to find
~ the answer.

Children need to be able to count a set of objects,
. know that there are 5 (for example), and count on
. from that number to find the total of 2 sets. They
can do this by putting the bigger number in their
o head and counting on.  Children will begin to use
pictures and symbols and will begin to be able to use +, - and = signs.

~
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To subtract, from a group of objects, children need to understand that they don't need two
groups of objects. Instead they need to move the number of objects they are taking away
from the rest of the group. They could also cross out pictures, or use their fingers to count
back.

There are 8 apples on a plate. Ned, George
and Rita each eat an apple. How many apples
are left?

<
<

 Move one apple for each
child and count the
apples that are left.

« (Cross out one apple
for each child and
count how many are
left.

« Use their fingers

Children will begin to double, halve and share numbers, using concrete objects.



* Double the spots on the ladybird

» Ted and Poppy want to share
the plums. They need half each.
How many cherries will they
each have?

» What if James wants some too?

In EYFS a focus will be placed on key mathematical vocabulary, including the ideas of:
more/less, first/then/next, add/plus. subtract/take away, biggest, fewest.

Year 1



Addition

Year 1 children will represent and use number bonds within 20. They will add one-digit and two-digit
numbers to 20, including zero and will represent these using a range of pictorial and concrete methods,
culminating in a written addition number sentence. They will use this knowledge to solve simple missing
number sentences. They may use part-part-whole models, blank number lines and sticks and dots to
support these calculations.

Subtraction



Year 1 children will use their number bonds knowledge to learn subtraction facts within 20. They will
be able to subtract one-digit and two-digit numbers to 20, including zero and will represent these using
a range of pictorial and concrete methods. They will then be able to write number sentences using the
subtraction symbol and relate these to simple one-step problems.

25-10=15




Multiplication

Children will develop their understanding of multiplication by counting in multiples of two, fives and
tens. They will begin to understand the concept of multiplication through repeated addition, calculating
answers using objects and pictorial representations, such as part-part-whole models and arrays.

Division

Children will begin to use their multiplication tables facts to understand the concept of division. They
will use sharing and grouping to solve one-step division problems.



Year 2

Addition

Children will use concrete objects, pictorial representations and written methods fto add
numbers - by the end of the year, they should be able to add a two-digit numbers and ones, a
two-digit number and tens, two two-digit numbers and three one-digit numbers.

Children will need to consolidate their number facts and might use a part-part-whole diagram
to represent this.

Children will then move on fo using a number line to solve addition calculations.
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Then, children will use sticks and dots to add one, and then ones, to a 2-digit number.



Children can then use this method to add tens to a 2-digit number.




They can then add 2-digit numbers and will use this knowledge to move to the expanded column
method.

Subtraction

Children will use concrete objects, pictorial representations and written methods to subtract
numbers - by the end of the year, they should be able to subtract ones, tens or a two-digit
number from another two-digit numbers or subtract three one-digit numbers.

Children will use a number line to solve written subtraction questions.
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Children will use sticks and dots, representing the Dienes material, o subtract 2-digit numbers
using the expanded column method and the concept of exchange.

ob - 23 = 5% 22— (b =16
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Multiplication

Children will recall and use their 2, 5 and 10 times tables and calculate mathematical
statements for these tables using the appropriate mathematical signs (x, =). They will develop
an understanding of multiplication, commutativity and the inverse by using grouping, before
moving onto arrays and number lines.



Division

Children will use their multiplication tables knowledge to recall division facts in the 2, 5 and
10 times tables. They will use sharing and grouping to calculate simple division facts, the
inverse to link their multiplication and division and simple number line methods.







Year 3
Addition

Year 3 children should be able to use increasingly formal written methods to add 3-digit
numbers - by the end of the year they should be able to use columnar addition, beginning with
the expanded column method. Children should be mentally adding a three-digit number fo ones,
tens or hundreds and using these skills to solve missing number problems.
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Subtraction

Year 3 children should be able to use increasingly formal written methods to subtract numbers
up to 3-digit numbers - this should be columnar subtraction, beginning with the expanded
method. Children should be mentally subtracting ones, tens and hundreds from a three-digit
number and using these skills to solve missing number problems.
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Multiplication

Year 3 children are expected to know at least their 3, 4 and 8 times tables - they should then
be able to use this knowledge to multiply a 2-digit number by a 1-digit number. During the
year, they will progress from using mental method to more formal written methods, beginning
with the grid method. They should use this knowledge to solve problems, including
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correspondence problems in which n objects are connected to m objects.
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Division

Children should use the inverses of the multiplication tables they know fo divide simple
numbers. They will then begin to use formal written methods, beginning with repeated
subtraction on a number line. They should be able to use their written and mental methods
to solve problems involving missing numbers. Children will move on from the sharing methods
of KS1 into using a number line to divide, before beginning to use chunking methods.

Repeated subtraction using a numberline24+4=6
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Year 4
Addition

Year 4 children are expected to be able to add 4-digit numbers using formal written methods
where appropriate. They should be able to estimate their answer before they produce an
accurate solution and should be able to check their calculations using the inverse operation.
Children should be able to use their written and mental methods to solve two-step problems,
with an emphasis on selecting an appropriate operation and suitable method depending on the
question.
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Subtraction

Children should be able to subtract 4-digit numbers using formal written methods where
appropriate, including exchanging digits. They should then solve problems using this knowledge
and be able to use their subtraction calculations in a range of contexts.

Multiplication

Year 4 children must know all their multiplication times tables facts up to 12 x 12, and their
associated division facts, confidently and efficiently. They will work on developing their
mental multiplication, using the rule of commutativity (3 x 6 = 6 x 3) and their understanding
and knowledge of factor pairs. Children should be able to use this knowledge to multiply 3
numbers together. They will use formal written methods of multiplication to multiply 2 and 3-
digit numbers by a one-digit number. They will begin this by developing their use of the grid
method before moving on to the expanded, and then shortened, column method.
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Division

Children should know all associated division facts up to 12 x 12 confidently - using these inverse
times tables to solve a range of problems mentally. They will also use their multiplication facts
to multiply 2 and 3 digit numbers, using multiples of 10 and times table facts in their formal
written methods. To develop their written methods of division, children should consolidate
their number line strategies before moving onto vertical chunking.



Year 5
Addition

Year 5 children should be able to use formal methods (columnar addition) to add numbers with
more than 4 digits. These numbers may be decimals and may include a different number of
digits after the decimal place. They should be able to add increasingly large numbers mentally
and use their addition skills to solve complex multi-step problems and use rounding to check
answers to their calculations.
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Subtraction

Year 5 children should be able to use formal methods (columnar subtraction) to subtract
numbers with more than 4 digits. These numbers may include decimals of differing sizes. They
should be able to subtract increasingly large numbers mentally and use these skills to solve
complex multi-step problems and use rounding to check answers to their calculations.

6 4 9.%
- 31945
il [7:2

é
7

1




Children should be increasingly confident using the inverse and rule of commutativity to solve
missing humber problems - for example, using part-part-whole models.
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Multiplication

Year 5 children should be able to multiply numbers up to 4 digits by a one- or two-digit number
using a formal written method. They will be infroduced to using long multiplication for two-
digit numbers. Children should be able to mentally multiple numbers drawing upon known facts.

Children should be continuing to build on their learning in
LKS2 to multiply and divide numbers by 10 and 100. They can
use a place value grid to support them in these calculations.

Division

Year 5 children should be able to divide humbers up to 4
digits by a one-digit number using the formal written method of short division. They need to



be able to interpret remainders depending on the context, either rounding up, including the
remainder, or rounding down depending on the problem. They should be able to divide
mentally using known facts.

0948 06 6 b3
4]3°7'9% 6 [ 2393777

Year 6



In Year 6, children will be consolidating their calculation methods from previous years - they
will need to be able to use all four operations, with whole numbers and with fractions, quickly
and accurately. They will also need a clear understanding of when a mental or written method
is most appropriate, be able to interpret calculations in a range of challenging contexts, and
show mathematical fluency in their approach to problems. Children in Year 6 are also
introduced to the idea of the order of operations (commonly taught through 'BODMAS).

Addition

Year 6 children are expected to apply their column addition methods to a range of contexts
and problems. They should be confident calculating different size whole numbers and decimals
and making efficient calculation choices.
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Subtraction

Children in Year 6 should be able to subtract whole numbers and decimal numbers efficiently,
using these skills confidently in a range of contexts.

t2 q
L‘_Tg/g*lze’fo
- 41732
43§ - 6 8

Multiplication




Year 6 pupils will build upon their short and long multiplication skills they have encountered
previously. They are expected to be able to multiply a 4-digit by a 2-digit number accurately;
they should be able to use mental methods efficiently (for example, fo multiply multiples of

10 or multiply a whole number by 10 or 100) and should use efficient methods to multiply
decimals.
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Division

Year 6 children will consolidate their understanding of the short written method of division.
They will be introduced to, and expected to use accurately, written long division, to divide a
4-digit number by 2-digits. They will continue to be encouraged to use mental methods,
using times tables or place value, where appropriate. Children will also need to use division to
find decimal remainders and fo support them in finding a decimal equivalent for a fraction.
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Fractions, Decimals and Percentages

By the end of Year 6, children are expected to be able to add, subtract, multiply and divide
fractions. They should be able to work confidently with mixed and improper fractions and
solve calculation problems that involve both fractions and whole numbers.  They should be



able to find percentages of a number, using efficient division and multiplication methods, and
multiply whole numbers by decimals.

Children should be confident using and interpreting number lines, identifying whole and
decimal numbers on them. Number sticks can be used to support the children's
understanding of how these different numbers are equivalent.



Appendix 1 - Written Strategies Overview

Year

Weritten Strategies for Addition

Written Strategies for Subtraction

1
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Written methods for Multiplication

Written methods for Division
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Repeated subtraction using a numberline24 +4=6
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This is an overview of the progression of the written calculation methods within the calculation strategies. It should be used alongside the
strategy, where a deeper explanation is given of each stage alongside supporting pictorial representations. The strategies show what children
should be proficient at by the end of the year - children may need revision of previous methods at the beginning of the year. When children are

able to use the method for their year group, their knowledge should be deepened using this method, rather than progressing through to the next
stage.







Appendix 2 - Stem Sentences

A stem sentence is a short sentence using mathematical
vocabulary to explain an idea.

This can be useful for children to...

Remember key facts:

“1 minute is the same as 60 seconds.”

"Double means to add a number to itself"”

Remember methods:

"The first number tells us how many parts we need.”

"Divide by the denominator and multiply by the numerator.”

Explain their reasoning:

"The whole is divided into equal parts.”

"The whole is not divided into equal parts.”



