Stoke Holy Cross Mathematics Calculation Policy
The way in which mathematics has been taught in primary schools has changed significantly over the years, not least since the
introduction of the 2014 National Curriculum. At Stoke Holy Cross, we aim to develop pupils understanding of mathematical concepts, not
just produce pupils who are efficient calculators. With that in mind, pupils are introduced to new concepts and methods through a range
of concrete, pictorial and abstract (CPA) representations.

Within this document, you will find examples for each type of representation where it is appropriate. While we also encourage pupils to
tackle calculations mentally, there are clearly times when a written method is more appropriate. We also believe that understanding can
be deepened by encouraging pupils to make multiple representations of a problem, which is why there may be multiple methods given to
solve a particular calculation.

There are no ages or year groups attached to each stage within this document, as we believe that pupils should be introduced to new
concepts and methods once they are ready. If you are unsure which stage your child is working at, please feel free to ask their class
teacher.

Mathematics Vocabulary
Mathematics has its own distinct terminology and language. Many words that we use in everyday life have origins within mathematics. As a result, there are a
number of terms that are used inaccurately. An essential building block in pupil’s understanding of maths is their knowledge of and correct use of the key
words and terminology in mathematics. During lessons, pupils are encouraged to use mathematically accurate vocabulary whenever possible and appropriate.
Below is a short list of some of the most commonly used mathematical terms:
Place value: The numerical value of a digit based on its position within a number.
Fractions: A fraction names part of a region or part of a group. The top number of a fraction is called its numerator and the bottom part is the denominator.
Addition: Addend + Addend = Sum.
Subtraction: Minuend - Subtrahend = Difference.
Multiplication: Multiplicand × Multiplier = Product.
Division: Dividend ÷ Divisor = Quotient.
Commutative: A mathematical law applicable to addition and multiplication, meaning that the individual parts of a calculation can be rearranged and still produce the same outcome e.g.
6+7=13 so 7+6=13.
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Addition and Subtraction
We have paired addition and subtraction because they are linked operations. As soon as possible, addition should be understood as the inverse of
subtraction (and vice-versa) rather than as distinct, stand-alone operations.

Progression

Addition –

Subtraction –

Pupils are taught to understand addition as combining two sets and
counting on.
Examples:
Method:

Pupils are taught to understand subtraction as taking away and finding the
difference
Examples:
Method:

2+3=

5–3=

I have 2 biscuits and my
sister has 3 biscuits.
How many biscuits do we
have altogether?

Pupils would use concrete or pictorial representations
with a 1-1 correspondence (where one image or piece
represents one biscuit).
Concrete:

Progression

Combining two parts to make a whole.
Pictorial:

Progression

Representing the biscuits with dots, possibly using a
part-whole model.
Abstract:

2+3=

I have five biscuits and I
eat two of them. How
many biscuits do I have
left?

Pupils would use concrete or pictorial representations
with a 1-1 correspondence (where one image or piece
represents one biscuit).
Concrete:

Pupils will start with five objects, then physically take
away two, leaving them with the total.
Pictorial:

Pupils will draw the five biscuits, then cross out those
being taken away, leaving them with the total.
Abstract:

5-3=?
3+?=5
Pupils will use the inverse operation to develop links
between addition and subtraction.

Progression

8+6=
Alex has 8 balloons and
buys 6 more. How many
balloons does he have in
total?

Pupils start to use representations without a 1-1
correspondence (such as Numicon, where one object
represents a specific number).
Concrete:

14-6=
Alex has 14 balloons at his
party. He gives six
balloons to his friends.
How many balloons does
Alex have left?

Pupils start to use representations without a 1-1
correspondence.
Concrete:

Pupils will be encouraged to
count on rather than count all.

Progression

Pupils will make 14 with numicon and overlay it with the
number they are subtracting to find the difference.
Pictorial:
Pupils represent ten

Pupils will use tens
frames to regroup to ten.

frames pictorially
and strike out the
number being
subtracted.

Pictorial:

Progression

Pupils will continue to use partwhole models.

Pupils represent the problem pictorially and count back by
stiking out.

Abstract:

At this point, pupils may start to use bar models to
support their understanding of word problems.
Abstract:
8+6=
8+2+4=
Pupils will regroup to ten and then add the remaining
amount.

14-8=?
14-4-4=
Pupils will regroup to ten and then subtract the remaining
amount.

Progression

21+25 =
There are 21 children in
year 1 and 25 children in
year two. How many
children are there in the
two classes altogether?

Pupils will start to use resources (such as base ten),
which encourage numbers to be partitioned into tens
and ones, to combine amounts that do not bridge the
tens barrier.
Concrete:

Pupils will combine the
ones and then the tens
to find the total.

Progression

Pictorial:

Progression

Pupils will use pictorial representations of base ten to
partition numbers and combine the ones and then the
tens. This may be done horizontally or vertically (with
the use of a place value chart).

Pupils will continue to use bar models to support their
understanding of word problems.
Abstract:
21+25=
1+5 = 6
20+20= 40
40+4=44
Pupils will partition the numbers into tens and ones.
They will add the tens then ones together and combine
them to get the total.

46-25=
There are 46 children in
the hall. 25 children leave.
How many children are
left in the hall?

Pupils will start to use resources which encourage
numbers to be partitioned into tens and ones. They will be
subtracting amounts without bridging the tens barrier.
Concrete:

Pupils
will use
base
ten and
physically take away the ones, then
the tens to find the total.
Pictorial:

Pupils will use pictorial representations of base ten to
partition numbers into tens and ones. They will subtract
the ones first and then tens.

Pupils will continue to use bar models to support their
understanding of word problems.
Abstract:
46-25=
46-5=41
41-20=21
Pupils will subtract the ones first and then the tens.

Progression

34+29=
Sarah buys a pair of
trousers that cost £34
and a jumper that costs
£29. How much does she
spend altogether?

Pupils will continue to use resources which encourage
numbers to be partitioned into tens and ones,
progressing to combining amounts that will bridge the
tens barrier. Pupils may also use non-proportional; such
as place value counters.
Concrete:

Progression

Pupils combine the ones and
then the tens. Whenever
the number of ones reaches
ten, they are exchanged up
for a ten.

Progression

Pictorial:
Pupils will use pictorial representations of base ten or
place value counters to partition numbers and combine
the ones and then the tens. This may be done
horizontally or vertically (with the use of a place value
chart).

63-29=
Sarah has saved £63 of
her pocket money. She
spends £29 on a football
shirt. How much money
does she have left?

Pupils will start to use resources which encourage
numbers to be partitioned into tens and ones. They will be
subtracting amounts involving bridging the tens barrier.
Pupils may also use non-proportional; such as place value
counters.
Concrete:
Pupils will take away the
ones first. Where there are
not enough ones, a
ten will be exchanged
for ten ones. They
will then subtract
the ones followed by
the tens.

Pictorial:
Pupils will use pictorial representations of base ten to
partition numbers into tens and ones. They will subtract
the ones first and then the tens.

Progression

Whenever the
number of
ones reaches
ten, they are
exchanged up
for a ten.

Progression

The remaining ones are then added together, followed
by the tens, to find the total.

Pupils will continue to use bar models to support their
understanding of word problems.

Progression

Abstract:
34+29=
4+9 = 13
30+20= 50
50+13=63
Pupils will partition the numbers into tens and ones.
They will add the tens then ones together and combine
them to get the total.

Where there are
not enough ones,
a ten will be
exchanged down
for ten ones.

They will then
subtract the
ones and then
the tens, to find
the total.

Pupils
will
continue to use bar models to support their understanding
of word problems.

Abstract:
63-29=
63-9=54
54-20=34
Pupils will subtract the ones first and then the tens.

Progression

263+154=
There are 263 fiction
books and 154 nonfiction books in the
library. How many books
are there altogether?

Pupils should be confident in creating multiple
representations of this problem. They will use a variety
of concrete resources (such as place value counters
and base ten), pictorial representations and start to
use formal written methods. The methods they use at
this stage should be transferrable to much larger
numbers.
Concrete:

417-263=

Pupils should be confident in creating multiple
representations of this problem. They will use a variety of
concrete resources (such as place value counters and base
ten), pictorial representations and start to use formal
written methods. The methods they use at this stage
should be transferrable to much larger numbers.
Concrete:

Progression

Pupils will take
away the ones
first, followed
by the tens and
then hundreds.

Where there are
not enough ones,
a ten will be
exchanged down
for ten ones.

Progression

If there are not
enough tens, one
hundred will be
exchanged down for
ten tens.

Pupils combine the ones, then tens and then hundreds.
Whenever the number of a specific piece reaches ten,
they are exchanged up (ten ones for a ten, ten tens for
a hundred, ten hundreds for a thousand etc.).

Progression

Pictorial:
Pupils will use pictorial representations of base ten or
place value counters to partition numbers and combine
the ones and then the tens. This will be presented with
the use of a place value chart.

Pictorial:
Pupils will use pictorial representations of base ten or
place value counters to partition numbers into tens and
ones. They will subtract the ones first, then the tens and
then the hundreds. This will be presented with the use of
a place value chart.

Progression

Pupils will represent the minuend using a place value chart.

Pupils combine the ones, then tens and then hundreds.
Whenever the number of pieces reaches ten, they are
exchanged up (ten ones for a ten, ten tens for a
hundred, ten hundreds for a thousand etc.).

Progression

Pupils will take away the ones first, followed by the tens
and then hundreds. Where there are not enough ones, a
ten will be exchanged down for ten ones. If there are not
enough tens, one hundred will be exchanged for ten tens.

Pupils will continue to use bar models to support their
understanding of word problems.

Pupils will continue to use bar models to support their
understanding of word problems.

Progression

Abstract:
Pupils will be introduced to formal written methods for
addition. They will use column addition; first adding the
ones, then tens and then hundreds. The value of each
digit should always be emphasised here (3 ones, six
tens, 2 hundreds). Whenever the total in a column
exceeds ten, one is carried (or exchanged up) into the
next column.

Progression
These same methods can now be used for increasingly large numbers.

Abstract:
Pupils will be introduced to formal written methods for
subtraction. They will use column subtraction; first taking
away the ones, then tens and then hundreds. The value of
each digit should always be emphasised here (three ones,
six tens, two hundreds).
In this example, three ones are taken away from seven
ones, leaving four ones. One of the hundreds is exchanged
down for ten tens, six tens are then taken away from
eleven tens, leaving five tens. Finally, two hundreds are
taken away from three hundreds, leaving one hundred.

Multiplication and Division
We have paired multiplication and division because they are linked operations. Initially, pupils may be introduced to division as sharing. It is important
that pupils understand that division can mean either grouping or sharing. As soon as possible, division by grouping should be understood as the inverse
of multiplication (and vice-versa) rather than as distinct, stand-alone operations.

Progression

Multiplication –

Division –

Pupils are taught to understand multiplication as repeated addition and
scaling
Examples:
Method:

Examples:

Method:

2x3=

6÷2=

When they are grouping, pupils will be asked to find out
how many groups of two can be made from six. When
sharing, pupils will share six between two equal groups.
Concrete:

Each child has two
gloves. How many gloves
would three children
have?

Pupils will be taught that this calculation requires them
to find two, multiplied three times (rather than seeing
it as two lots of three). They will be encouraged to use
a wide variety of resources to represent this problem.
Concrete:

Pupils are taught to understand division as sharing and grouping

Progression

Grouping:
A bag can hold two
apples. There are six
apples altogether. How
many bags can you fill?

or

Repeated addition of two, three times, with a product
of six.
Pictorial:

or
Sharing:
There are six apples in a
box. Two children share
the apples equally. How
many apples do they get
each?

grouping
Pictorial:

sharing

grouping

Progression

Pupils will draw groups of two, three times to represent
the repeated addition.
Abstract:
2x3=6
2+2+2=6

sharing
When grouping, pupils will see how many groups of two they
can make using a total of six dots. When sharing, pupils will
create two groups and share six dots across them equally.
Abstract:
6÷2=3

Progression

5x3=
A pack of pencils
contains 5 pencils. If I
buy 3 packs, how many
pencils will I have
altogether?

Pupils will be taught that this calculation requires them
to find five, multiplied three times (rather than seeing
it as five lots of three). They will be encouraged to use
a wide variety of resources to represent this problem.
Concrete:

15 ÷ 3 =
Grouping:
Children are split into
teams of three. There
are 15 children
altogether, how many
teams can be made?

When they are grouping, pupils will be asked to find out
how many groups of three can be made from 15. When
sharing, pupils will share 15 between three equal groups.
Concrete:

or

Progression

Counters may be used to create arrays representing
repeated addition, this can be used to introduce the
commutative nature of multiplication (5 x 3 = 3 x 5).
Resources such as numicon may be used to represent
five multiplied three times.
Pictorial:

Sharing:
There are 15 children in
a classroom. They are
split equally into three
teams. How many
children will there be in
each team?

Pictorial:
When grouping, pupils may create an array
with groups of three totalling 15.

Progression

Pupils will draw arrays to show 5 + 5 + 5 or 5 multiplied
3 times. They will be encouraged to organise their work
in an orderly manner (rather than random or scattered
dots) to facilitate efficient calculation.

When sharing, pupils will create three
groups and share 15 dots equally between
them.

At this point, pupils may start to use bar models to
support their understanding of word problems.
Abstract:
5 x 3 = 15
3 x 5 = 15
5 + 5 + 5 = 15
3 + 3 + 3 + 3 + 3 = 15
Pupils may use the image of an array to generate
calculations for multiplication and repeated addition.

At this point, pupils may start to use bar models to support
their understanding of word problems.
Abstract:
15 ÷ 3 = 5

Progression

14 x 4 =
There are 14 balloons in
a packet. How many
balloons would you get in
4 packets?

Pupils will continue to be encouraged to identify this
questions as 14 multiplied 4 times. Pupils will also be
encouraged to partition numbers into tens and ones.
Concrete:

Progression

Pupils will use resources such as numicon, Cuisenaire,
base ten or place value counters. They will move away
from using resources with a 1-1 correspondence (such
as counters or multilink).
Pictorial:

56 ÷ 4 =
There are four balloons
in a bunch. How many
bunches of balloons
could be made with 56
balloons?

Pupils will be encouraged to use grouping rather than
sharing as they begin to work with larger numbers, as the
risk of miscounting becomes greater.
Concrete:

Pupils will create 56 (using 5 ten rods and one 6 rod) and
then overlay with fours to identify how many fours there
are in 56.
Pictorial:

Pupils will represent 56 on a place value chart.

Pupils may start to draw place value charts and make
pictorial representations of base ten or place value
counters.

Progression

Pupils may use a number line, making 14 jumps of 4.

Pupils will continue to use bar models to support their
understanding of word problems.
Abstract:
14 x 4 = 56
10 x 4 = 40
4 x 4 = 16
40 + 16 = 56
14 + 14 + 14 + 14 = 56
Pupils will be encouraged to partition two digit numbers
into tens and one, multiplying these and then adding
together the products (40 + 16).

They will then make groups of four, starting in the tens
column.

If there are any tens left over, they will be exchanged for
ones.

The ones will now be grouped into fours, giving the answer
of 14.

Pupils may use a number line, making jumps of 4 to 56.
Abstract:
56 ÷ 4 = 14

Progression

32 x 6 =
There are 6 classes in a
school. Each class
contains 32 pupils. How
many pupils are there
altogether?

Pupils will continue to be encouraged to identify this
questions as 32 multiplied 6 times. Pupils will also be
encouraged to partition numbers into tens and ones.
Concrete:

Pupils will continue to use base ten and place value
counters to represent the calculation.
Pictorial:

96 ÷ 6 =
Tennis balls come in
packs of 6. If a school
needs 96 tennis balls,
how many packs would
they need to buy?

Pupils will continue to use grouping to solve division
problems with increasingly larger numbers.
Concrete:

Pupils will make 96 using a variety of resources (numicon,
Cuisenaire, bead strings) and split this into groups of 6 to
identify how many 6s there are in 96.
Pictorial:

Progression
Pupils will represent 56 on a place value chart.
Pupils will use the grid method for multiplication. The
two-digit number will be partitioned into tens and ones.

Progression
These will then be multiplied by 6 with the support of
pictorial representations.
The two products will then be added together to find
the answer (180 + 12).

They will then make groups of 6(starting with the highest
value column). If there are any tens left over, they will be
exchanged for ones. The ones will now be grouped into
sixes, giving the answer of 16.

Progression
Pupils will use a number line to multiply 6 by 32. Rather
than doing individual jumps of 6, they may do larger
jumps, such as ten sixes at a time.

Progression

Pupils will continue to use bar models to support their
understanding of word problems.

Pupils may use a number line, making jumps of 6 to 96. They
may use their knowledge of times tables to make multiple
jumps of 6 in one go to make the method more efficient.

Pupils will continue to use bar models to support their
understanding of word problems.

Abstract:

Progression

When using a bar model, pupils may choose to share rather
than group if that is a more efficient method for problem
solving.

32 x 6 = 192
30 x 6 = 180
2 x 6 = 12
Pupils will use the grid method as shown above.
Numbers will be represented using numerals rather
than pictorial representations.

Abstract:
96 ÷ 6 = 16
60 ÷ 6 = 10
36 ÷ 6 = 6
Pupils will partition the dividend into parts that are easier
to calculate mentally.

Progression

122 x 8 =
A new bike costs £122.
If a shop sells eight
bikes, how much money
will it make in total?

Pupils will continue to be encouraged to identify this
question as 122 multiplied 8 times. Pupils will also be
encouraged to partition numbers into hundreds, tens
and ones.
Concrete:

192 ÷ 6 =
There are 192 pupils at
a school. The pupils sit
at tables of 6. How many
tables would there be?

At this stage, pupils will be unlikely to use concrete
representations to solve this calculation.
Pictorial:

Pupils will represent 192 on a place value chart.

Progression

Pupils may choose to use base ten or place value
counters to represent the calculation.
They will then make groups of six, starting in the hundreds
column. Any remaining hundreds will be exchanged down for
tens. The tens will now be grouped into groups of six. Again,
any remaining tens will be exchanged down for ones.

Progression

If there are ten counters of a specific value
(hundreds, tens or ones) they are then exchanged up.
Pictorial:
Finally, the ones will be grouped into groups of six.

Pupils will make a pictorial representation of the grid
method, partitioning the number into hundreds, tens
and ones.

Pupils will continue to use bar models to support their
understanding of word problems.

Pupils may use a number line to find how many sixes there
are in 192. Rather than making 32 jumps of 6, pupils may
start to make multiple jumps, such as ten lots of 6.

Pupils will continue to use bar models to support their
understanding of word problems.

Progression
Progression

Abstract:
At this stage, pupils may be introduced to column
multiplication.

Abstract:
At this point, pupils may be introduced to the bus stop
method for division. This builds upon their understanding of
the pictorial method shown in this stage.

First, pupils will multiply the ones digit by the
multiplier. If the product is a two digit number, the
ones get written in the ones column and the tens are
carried over and written at the bottom of the tens
column.

The dividend is written within the ‘bus stop’, with the
divisor outside.

This process is repeated for the tens column.

Pupils will start by seeing how many groups of six can be
made in the hundreds column. As no groups of six can be
made, the one digit is carried over to the tens column. 3
groups of six can be made from the tens column with one
ten left over and so the 3 is written above.

Progression
Pupils will then multiply the digit in the hundreds
column by the multiplier (and so on, for numbers with
four or more digits).

The remaining ten is then carried into the ones column and
pupils will calculate how many groups of six can be made in
that column. In this case, two groups of 6 can be made and
so 2 is written above.

Progression

35 x 24 =
A factory makes 35 toy
cars in an hour. How
many toy cars could it
make in 24 hours?

At this stage, pupils will be unlikely to use concrete
representations to solve this calculation.
Pictorial:

1648 ÷ 4 =
A factory makes 1648
toy cars in 4 days. Each
day the factory makes
the same number of
toys. How many toy cars
does it make a day?

Pictorial:

Pupils will represent the number 1648 on a place value chart
(this representation is likely to include place value counters
given the difficulty of drawing a 1000 base ten piece).

Progression

Pupils will make a pictorial representation of the grid
method as before. However, as both the multiplicand
and the multiplier are two digit number, they will both
be partitioned into tens and ones. Pupils will multiply 30
by 20, 5 by 20, 30 by 4 and 5 by 4. Finally, they will
add together each of the products.
600 + 100 + 120 + 20 =840

Progression

Given the size of the numbers involved, a bar model
would not be considered appropriate for this
calculation.
Abstract:
Pupils will continue to use column multiplication.

As before, they will then make groups of four, starting in
the thousands column. Any remaining thousands will be
exchanged down for hundreds. The hundreds will then be
grouped into fours and any left over hundreds will be
exchanged down for tens. The tens will now be grouped into
groups of six. Again, any remaining tens will be exchanged
down for ones.

First, pupils will multiply the ones in the multiplicand by
the ones in the multiplier (in this case 5x4).
Pupils may use a number line to find how many fours there
are in 1648. Rather than making 412 jumps of 4, pupils will
start to make larger jumps, such as 100 lots of 4.

Next, they will multiply the tens in the multiplicand by
the ones in the multiplier (in this case 30x4).

Progression

Abstract:
Pupils will continue to use the bus stop method.

1

0 0

The dividend is written within the ‘bus stop’, with the
divisor outside.

Underneath that, they will multiply the ones in the
multiplicand by the tens in the multiplier (5x20).

Progression

Pupils will start by seeing how many groups of four can be
made in the thousands column. As no groups of four can be
made, the one digit is carried over to the hundreds column.
Four groups of four can be made from the hundreds column
so the 4 is written above.

7 0 0
1

Pupils then multiply the tens in the multiplicand by the
tens in the multiplier (30x20).

Progression

Pupils will continue this process for the tens column and
ones column.

7 0 0
1

840
Finally, pupils will add together the two products to
find the answer to the calculation.

Progression

347 x 14 =

Pictorial:

14 athletes raised £347
each for a charity fun
run. How much did they
raise in total?

Progression

Pupils will make a pictorial representation of the grid
method as before. As the multiplicand is a 3-digit
number, it will be partitioned into hundreds, tens and
ones.
Abstract:
Pupils will continue to use column multiplication.

Progression
Pupils will start by multiplying the multiplicand by the
ones from the multiplier (347x4).

457 ÷ 37 =
A bus can carry 37
passengers. On a school
trip, 457 pupils travel by
bus. How many busses
would be filled
completely?

Pictorial:
When dividing three (or more) digit numbers by a two-digit
number, a number line may be the most appropriate method.
When dividing by a two digit number, pupils cannot use
their knowledge of times tables as they would when dividing
by a single digit number. As a result, pupils are encouraged
to jot down some useful facts relating to the divisor.

Pupils will use a number line to find how many 37s there are
in 457, getting as close to that number as possible without
going over it. As before, they may make multiple jumps of
37 in one go where possible. In this case there will be a
remainder, this is calculated by counting on from the last
jump (444) to the target number (457). Pupils would record
the answer to this calculation as 12 r13.
Abstract:
Pupils will continue to use the bus stop method.
When dividing by larger two digit numbers, pupils cannot
use their knowledge of times tables as they would when
dividing by a single digit number. As a result, pupils are
encouraged to jot down some useful facts relating to the
divisor.

Next, pupils will multiply the multiplicand by the tens
from the multiplier (347x10).

The dividend is written within the ‘bus stop’, with the
divisor outside.

Finally, pupils will add together the two products to
find the answer to the calculation.
Pupils will start by seeing how many groups of 37 can be
made in the hundreds column. As no groups of 37 can be
made, the four digit is carried over to the tens column. One
group of 37 can now be made from the tens column with
eight leftover so the 1 is written above and eight tens are
carried over to the ones column.

Pupils will now see how many groups of 37 can be made in
the ones column. Two groups of 37 can be made and so 2 is
written above.

This calculation results in pupils having 13 ‘leftover’, these
are recorded at the end as a remainder.

