IJDS Maths Calculation Policy

The IJDS Maths Calculation Policy 2021-2022

This policy supports the White Rose Maths scheme (which is supplemented by Maths Shed resources) used throughout the school.
Progression within each area of calculation is in line with the programme of study in the 2014 National Curriculum. This calculation policy
should be used to support children to develop a deep understanding of number and calculation. This policy has been designed to teach
children through the use of concrete, pictorial and abstract representations:
• Concrete representation— a pupil is first introduced to an idea or skill by acting it out with real objects, such as cubes, counters etc.
This approach is key for conceptual understanding.
• Pictorial representation – a pupil has sufficiently understood the ‘hands on’ experiences performed and can now relate them to
representations, such as a diagram or picture of the problem.
• Abstract representation—a pupil is now capable of representing problems by using mathematical notation, for example 12 x 2 = 24.
It is important that conceptual understanding, supported by the use of representation, is secure for all procedures. Reinforcement is
achieved by going back and forth between these representations. Maths mastery is the belief that all children have the potential to
succeed. They should have access to the same curriculum content and, rather than being extended with new learning, they should
deepen their conceptual understanding by tackling challenging and varied problems. Similarly, with calculation strategies, children must
not simply rote learn procedures but demonstrate their understanding of these procedures through the use of concrete materials and
pictorial representations. This policy outlines the different calculation strategies that should be taught and used in Year 1 to Year 6 in line
with the requirements of the 2014 Primary National Curriculum.

Minimal class resources required to support the CPA approach (depending on year group):
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counters
place value counters (PV counters)
double sided counters
Unifix cubes
Base 10/dienes
straws
Numicon
Number lines
Number squares
Times table squares
Tens frames
Part whole model templates
place value grids
counting stick (teacher)

EYFS
Objectives
Know that a group of
things change in quantity
when something is added.
Find the total number of
items in two groups by
counting all of them.
Say the number that is one
more than a given number.
Find one more from a
group of up to five objects,
then ten objects.
In practical activities and
discussion, beginning to use
the vocabulary involved in
adding.
Using quantities and
objects, they add two single
digit numbers and count on
to find the answer.
Solve problems including
doubling.

Concrete

Pictorial

Abstract

Y1
Skills

Concrete

Pictorial

Abstract

Add two 1 digit
numbers to 10

Add 1 and 2 digit
numbers to 20

Vocabulary

add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, balancing, part, part, whole

Strategies

Stress the importance of ten ones equaling one ten; start at the larger number and count on; use concrete materials alongside number
lines to support children in understanding how to partition their jumps.

Y2
Skills

Add 1 and 2 digit
numbers to 20

Add three 1 digit
numbers

Concrete

Pictorial

Abstract

Add 1 digit and 2
digit numbers to
100

Add two 2 digit
numbers to 100

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

Strategies

When adding three 1 digit numbers, children should look for number bonds to 10 or doubles to add efficiently; count on from the larger
number; apply their knowledge of number bonds to add more efficiently e.g 8 + 5 = 13 so 38 + 5 = 43; children to use the formal written
method alongside base 10 or PV counters; when using number lines, jump in multiples of 10 to be more efficient.

Y3
Skills

Add 1 digit and 2
digit numbers to
100

Add two 2 digit
numbers to 100

Concrete

Pictorial

Abstract

Add numbers with
up to 3 digits

Vocabulary

addition, add, more, and, make, sum, total, altogether, double, near double, tens boundary, hundreds boundary, exchange, column
method, carry over

Strategies

Count on from the larger number; apply their knowledge of number bonds to add more efficiently e.g 8 + 5 = 13 so 38 + 5 = 43;
children to use the formal written method alongside base 10 or PV counters; when using number lines, jump in multiples of 10 to be
more efficient; Base 10 or PV counters are the most effective manipulatives when adding numbers up to 3 digits; ensure children write
out their calculation alongside concrete materials so they can see links with the written column method.

Y4
Skills

Concrete

Pictorial

Abstract

Add numbers with up to
4 digits

Vocabulary

addition, add, more, and, make, sum, total, altogether, double, near double, tens boundary, hundreds boundary, exchange, carry
over

Strategies

Base 10 or PV counters are the most effective manipulatives when adding numbers up to 4 digits; ensure children write out their
calculation alongside concrete materials so they can see links with the written column method.

Y5/Y6
Skills

Concrete

Pictorial

Abstract

Add numbers with more
than 4 digits

Add with up to 3 decimal
places

Vocabulary

addition, add, more, and, make, sum, total, altogether, double, near double, tens/ hundreds boundary, exchange, carry over,
decimal place, decimal point

Strategies

PV counters or plain counters on a PVC are the most effective manipulatives when adding numbers with more than 4 digits and
decimals; at this stage, children should be encouraged to work in the abstract, using the column method to add efficiently;
ensure children have experience of adding decimals with a variety of decimal places (within the context of measure/money).

EYFS
Objectives
Know that a group of things
change in quantity when
something is added.
Find the total number of items
in two groups by counting all of
them.
Say the number that is one
more than a given number.
Find one more from a group of
up to five objects, then ten
objects.
In practical activities and
discussion, beginning to use
the vocabulary involved in
adding.
Using quantities and objects,
they add two single digit
numbers and count on to find
the answer.
Solve problems including
doubling.

Concrete

Pictorial

Abstract

Y1
Skills

Concrete

Pictorial

Abstract

Subtract 1 digit numbers
within 10

Subtract 1 and 2 digit
numbers within 20

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…

Strategies

Part whole models, bar models, tens frames support partitioning; tens frames, number lines, single bar models and bead strings support
reduction; cubes and bar models can support finding the difference; when subtracting 1 digit numbers that cross 10, it is important to

highlight the importance of ten ones equaling one ten; children should be encouraged to find the number bond to 10 when partitioning the
subtracted number. Tens frames and number lines support this well.

Y2
Skills

Concrete

Pictorial

Abstract

Subtract 1 and 2
digit numbers within
20

Subtract 1 and 2
digit numbers to 100

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, borrow

Strategies

Part whole models, bar models, tens frames support partitioning; tens frames, number lines, single bar models and bead strings support
reduction; cubes and bar models can support finding the difference; at this stage, encourage children to use the formal column method alongside
Base 10 or PV counters; children can use blank number lines to count on to find the difference - jump in multiples of 10 to be more efficient.

Y3
Skills

Concrete

Pictorial

Abstract

Subtract numbers with
up to 3 digits

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, borrow

Strategies

Base 10 or PV counters are the most effective manipulatives when subtracting numbers up to 3 digits; ensure children write out
their calculation alongside concrete materials so they can see links with the written column method.

Y4
Skills

Concrete

Pictorial

Abstract

Subtract numbers with
up to 4 digits

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, borrow

Strategies

Base 10 or PV counters are the most effective manipulatives when subtracting numbers up to 4 digits; ensure children write out
their calculation alongside concrete materials so they can see links with the written column method.

Y5/Y6
Skills

Concrete

Pictorial

Abstract

Subtract numbers with
more than 4 digits

Subtract with up to 3
decimal places

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, hundreds, tens, units, decimal point

Strategies

PV counters or plain counters on a PVC are the most effective manipulatives when subtracting numbers with more than 4 digits
and decimals; at this stage, children should be encouraged to work in the abstract, using the column method to subtract

efficiently; ensure children have experience of subtracting decimals with a variety of decimal places (within the context of
measure/money).

Y2
Skills

Concrete

Pictorial

Abstract
2x3=6
2 x 6 = 12

2 times table

5 x 4 = 20
5 x 7 = 35
5 times table

10 x 4 = 40
10 x 8 = 80
10 times table

Vocabulary

count, forwards, backwards, patterns, tens, ones, timestable

Strategies

Encourage daily counting in multiples back and forwards; look for patterns in the two times table (notice how all numbers are even and
there’s a pattern in the ones); look for patterns in the five times tables (the odd, even pattern); look for patterns in the ten times table
(the ones are always 0 and the tens increase by 1 ten each time).

Y3
Skills

Concrete

Pictorial

Abstract
3 x 8 = 24
3 x 4 =12

3 times table

4 x 5 = 20
4 x 4 = 16

4 times table

8 x 4 = 32
8 x 5 = 40

8 times table

Vocabulary

count, forwards, backwards, patterns, tens, ones, timestable

Strategies

Encourage daily counting in multiples back and forwards; look for patterns in the 3 times table (notice the odd, even pattern); look for
patterns in the 4 times tables (make links with the 2 times table - each multiple is double the twos. Notice the patterns in the ones
with each set of 5 multiples); look for patterns in the 8 times table (make links with the 4 times table - each multiple is double the
fours).

Y4
Skills

Concrete

Pictorial

Abstract
6 x 4 = 24
6 x 6 = 36

6 times table

9 x 3 = 27

9 times table

9 x 5 = 45

7 x 3 = 21
7 x 7 = 49
7 times table

11 x 3 = 33
11 x 6 = 66
11 times table

12 x 3 = 36
12 x 5 = 60
12 times table

Vocabulary

count, forwards, backwards, patterns, tens, ones, timestable

Strategies

Encourage daily counting in multiples back and forwards; look for patterns in the 6 times table (make links with 3 times table - each
multiple is double the threes); look for patterns in the 9 times tables (notice the patterns in the tens and ones and the odd and evens
with the multiples); look for patterns in the 7 times table (notice the odd, even pattern with the multiples); look for patterns in the 11
times table (notice the pattern in the tens and ones); look for patterns in the 12 times table (make links with the 6 times table - the
multiples are double the sixes).

Y1/2
Skills

Concrete

Pictorial

Abstract

Solve 1 step problems
using multiplication

Vocabulary

groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as,
commutative.

Strategies

Children represent multiplication as repeated addition in many different ways. In Y1, children use concrete and pictorial
representations to solve problems and are not expected to record multiplication formally. In Y2, children are introduced to the
multiplication symbol.

Y3/4
Skills

Concrete

Pictorial

Abstract

Multiply 2 digit
numbers by 1 digit
numbers

Multiply 3 digit
numbers by 1 digit
numbers

Vocabulary

Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as,
commutative, product, multiples of, inverse

Strategies

Teachers may look at the expanded column method before moving onto the short multiplication method; PV counters should be
used to support understanding of the method rather than supporting multiplication.

Y5 (last one is also Y6)
Skills

Multiply 4 digit
numbers by 1 digit
numbers

Multiply 2 digit
numbers by 2 digit
numbers

Concrete

Pictorial

Abstract

Strategies
PV counters are the best
manipulatives to support
children’s understanding
of the formal written
method. If children are
multiplying larger
numbers and are
struggling with their
times tables, encourage
the use of multiplication
grids so they can focus
on the use of the written
method.
When multiplying a multi
digit number by 2 digits,
use the area model to
help children understand
the size of the numbers
they’re using. The grid
method matches the
area model as an initial
written method before
moving on to the formal

multiplication method.

Multiply 3 digit
numbers by 2 digit
numbers

Children can continue to
use the area model when
multiplying a 3 digit
number by 2 digits. PV
counters are more
efficient to use, but Base
10 can be used to
highlight the size of
numbers.
Encourage children to
move towards the formal
written method, seeing
the link with the grid
method.

Multiply 4 digit
numbers by 2 digit
numbers

Vocabulary

When multiplying a 4
digit by a 2 digit, children
should be confident in
the written method.
If they are struggling
with times tables,
provide multiplication
grids to support when
they are focusing on the
method.
Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative,
product, multiples of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed

Y1/2
Skills

Solve 1 step problems
using division (sharing)

Concrete

Pictorial

Abstract

Solve 1 step problems
using division (grouping)

Divide 2 digits by 1 digit
(sharing with no
exchange)

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

Strategies

Children solve problems by sharing amounts into equal groups. In Y1, children use concrete and pictorial representations to solve
problems and are not expected to record multiplication formally. In Y2, children are introduced to the division symbol.
Children solve problems by grouping and counting the number of groups. Grouping encourages children to count in multiples and
links to repeated subtraction on a number line. They can use concrete representations in fixed groups to show the link between
multiplication and division.

Y3/4
Skills

Divide 2 digit numbers
by 1 digit numbers
(sharing with exchange)

Concrete

Pictorial

Abstract

Multiply digit numbers
by 1 digit numbers
(sharing with
remainders)

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, product, division facts
Children should start with equipment outside the place value grid before sharing the tens and ones equally between the rows.
Flexible partitioning in a part-whole model method supports this method.

Strategies
Children should start with the equipment outside the place value grid as this will highlight remainders, as they will be left outside
the grid once equal groups have been made.

Y4 (the first one is also Y5)
Skills

Concrete

Pictorial

Abstract

Strategies
When using the short division method,
children should use grouping. Starting with
the largest place value, they group by the
divisor.

Divide 2 digits by 1
digit (grouping)

Language is important here. Children
should consider ‘How many groups of 4
tens can we make?’ and ‘How many groups
of 4 ones can we make?’

Remainder can also be seen as they are left
ungrouped.
Children can continue to use PV counters
to share 3 digit numbers into equal groups.
Children should start with the equipment
outside the place value grid before sharing
hundreds, tens and ones equally between
the rows.

Divide 3 digits by 1
digit (sharing)

This method can also help to highlight
reminders.
Flexible partitioning part-whole model
supports this method.
Vocabulary

groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative,
product, multiples of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed, divide, divisor

Y5
Skills

Concrete

Pictorial

Abstract

Strategies
Children can continue to use grouping to
support their understanding of short
division when dividing a 3 digit by a 1 digit.

Divide 3 digits by 1
digit (grouping)

PV counters or plain counters can be used
on a place value grid to support their
understanding. Children can also draw
their own counters and group them

through a pictorial method.

As above.
Divide 4 digits by 1
digit (grouping)

Vocabulary

Children should be encouraged to move
away from the concrete and pictorial
when dividing numbers with multiple
exchanges.

groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative,
product, multiples of, scale up, inverse, derive, formal written method

Y6
Skills

Divide multi digits

Concrete

Pictorial

Abstract

Strategies
When children begin to divide up to 4
digits by 2 digits, written method
become the most accurate as
concrete and pictorial representations
become less effective.

by 2 digits (short
division)

Children can write out multiples to
support their calculations with larger
remainders.
Children will also solve problems with
remainders where the quotient can
be rounded as appropriate.

Children can also divide 2 digit
numbers using long division.

Divide multi digits
by 2 digits (long
division)

Children can write out multiples to
support their calculations with larger
remainders.
Children will also solve problems with
remainders where the quotient can
be rounded as appropriate.

When a remainder is left at the end of
a calculation, children can either leave
it as an integer or convert it into a
fraction. This will depend on the
context of the question.

Divide multi digits

Children can also answer questions
where the quotient needs to be
rounded according to conext.

by 2 digits (long
division)

Vocabulary

groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative,
product, multiples of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed, divide, divisor

