St. Nicholas First School

e

Calculation policy.
2023-2023

This policy has been largely adapted from the White Rose Maths Hub Calculation Policy with further material added. Itis a working document
and will be revised and amended as necessary. 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.



Maths Mastery

At the centre of the mastery approachto the teaching of maths is the belief that all children have the potential to succeed.
They should have access to the same curriculum contentand, ratherthan being extended with new learning, they should
deepen their conceptual understanding by tackling challengingand 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 strategiesthat should be
taught and used across the school, whichis in line with the requirements of the 2014 Primary National Curriculum.

Mathematical Language

The 2014 National Curriculumis explicitin articulatingthe importance of children using the correct mathematical language
as a central part of their learning (reasoning). In certain year groups, the non-statutory guidance highlights the requirement
for children to extend their language around certain concepts. It is therefore essential that teaching using the strategies
outlined in this policy is accompanied by the use of appropriate and precise mathematical vocabulary. New vocabulary
should be introducedin a suitable context (for example, with relevant, real objects, apparatus, pictures of diagrams) and

explained carefully. High expectationsof the mathematical language used are essential, with teachers only accepting what
is correct.

‘The quality and variety of language that pupils hear and speak are key factors in developing their
mathematical vocabulary and presenting a mathematically justification, argument or proof.
- 2014 Mathematics Programme of Study



St Nicholas First School- C.P.A Calculation Policy

This policy has been designed to teach childrenthrough the use of concrete, pictorial and abstract methods. This calculation
policy should be used to support children to develop a deep understanding of number and calculation.

Using the Concrete-Pictorial-Abstract Approach:

Children develop an understanding of a mathematical concept through the three steps of: concrete, pictorialand abstract
approach. Reinforcement is achieved by going back and forth between these representations.

Concrete Representation:

This is the first step in a child’s learning. The child is introduced to an idea or skill by actingit out with real objects. This

isa ‘hands on’ component using real objects and it is the foundation for conceptual understanding.

Pictorial Representation:

Once the child has sufficiently understood the ‘hands on’ experience, they can be progressed onto relating them to pictorial
representations, such as a diagram or a picture of the problem.

Abstract Representation:

This is the third step in a child’s learning. The child should now be capable of representing problems by using

mathematical notation, for example: 12 +2 =6



Skill

Year

Representations and models

Add two 1-digit
numbers to 10

Part-whole model
Bar model
Number shapes

Ten frames (within 10)
Bead strings (10)
Number tracks

Add 1 and 2-digit
numbers to 20

Part-whole model
Bar model
Number shapes
Ten frames (within 20)

Bead strings (20)
Number tracks
Number lines (labelled)
Straws

Add three 1-digit
numbers

Part-whole model
Bar model

Ten frames (within 20)
Number shapes

Add 1and 2-digit
numbers to 100

Part-whole model
Bar model
Number lines (labelled)

Number lines (blank)
Straws
Hundred square

Add two 2-digit
numbers

Part-whole model
Bar model
Number lines (blank)

Straws

Base 10
Place value counters

Add with up to 3-digits

Part-whole model
Bar model

Base 10
Place value counters
Column addition

Add with up to 4-digits

Part-whole model
Bar model

Base 10
Place value counters
Column addition

Addition



Skill: Add 1-digit numbers within 10

Year: 1

When adding
numbers to 10,
children can explore
both aggregation and
augmentation.

The part-whole
model, discrete and
continuous bar
model, number
shapes and ten frame
support aggregation.

The combination bar
model, ten frame,
bead string and
number track all
support
augmentation.




Skill: Add 1 and 2-digit numbers to 20

Year: 1/2
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When adding one-
digit numbers that
cross 10, it is
important to highlight
the importance of ten
ones equalling one
ten. In Year 1, this is
only done just by
counting on. From
Year 2, use different
manipulatives can be
used to represent this
exchange alongside
number lines to
support children in
understanding how to
partition their jumps.




Skill: Add three 1-digit numbers

Year: 2
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When adding three 1-
digit numbers,
children should be
encouraged to look
for number bonds to
10 or doubles to add
the numbers more
efficiently.

This supports
children in their
understanding of
commutativity.

Manipulatives that
highlight number
bonds to 10 are
effective when adding
three 1-digit numbers.




Skill: Add 1-digit and 2-digit numbers to 100

Year: 2/3

(%) - 0NN
L |
. 35 36 37 38 39 4O 11 42

+ 2

38 40

[ 38 +5=43 |

12 3] 4

M]12|13 |14

211222524

Ak “.T.l*w "N 'H||||[

_*-I-—%-h I"% o Iqﬁ 3 [32|35) 34

I i ot
=) |..i.. | Iy )
T T Xk 122 1] Ic =T 41 | 42 [ 43) 44

-

1110 0. 00 It 51|52 |53 |54
Al | "i'|*1 ”II o L

Wi ""ra,"f'm' 61|62 |63 |64

| 727374

8182|8384

9192|9394

When adding single
digits to a two-digit
number, children
should be
encouraged to count
on from the larger
number.

They should also
apply their knowledge
of number bonds to
add more efficiently
eg 8+ 5=13s038
+ 5 = 43.

Hundred squares and
straws can support
children to find the
number bond to 10.




Skill: Add two 2-digit numbers to 100

Year: 2/3
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Children can use a
blank number line
and other
representations to
count on to find the
total. Encourage them
to jump to multiples
of 10 to become
more efficient.

From Year 3,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become
less efficient.




Skill: Add numbers with up to 3 digits

Year: 3
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Base 10 and place
value counters are
the most effective
manipulatives when

'| adding numbers with

up to 3 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.




Skill: Add numbers with up to 4 digits

Year: 4
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Base 10 and place
value counters are
the most effective
manipulatives when
adding numbers with
up to 4 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.




Skill

Year

Representations and models

Subtract two 1-digit
numbers to 10

Part-whole model
Bar model
Number shapes

Ten frames (within 10)
Bead strings (10)
Number tracks

Subtract 1 and 2-digit
numbers to 20

Part-whole model
Bar model
Number shapes
Ten frames (within 20)

Bead string (20)
Number tracks
Number lines (labelled)
Straws

Subtract 1 and 2-digit
numbers to 100

Part-whole model
Bar model
Number lines (labelled)

Number lines (blank)
Straws
Hundred square

Subtract two 2-digit
numbers

Part-whole model
Bar model
Number lines (blank)
Straws

Base 10
Place value counters

Subtract with up to 3-
digits

Part-whole model
Bar model

Base 10
Place value counters
Column subtraction

Subtract with up to 4-
digits

Part-whole model
Bar model

Base 10
Place value counters
Column subtraction

Subtraction



Skill: Subtract 1-digit numbers within 10

Year: 1
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Part-whole models,
bar models, ten
frames and number
shapes support
partitioning.

Ten frames, number
tracks, single bar
models and bead
strings support
reduction.

Cubes and bar
models with two bars
can support finding
the difference.




Skill: Subtract 1 and 2-digit numbers to 20

Year: 1/2
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In Year 1, subtracting
one-digit numbers
that cross 10, is done
by counting back,
using objects, number
tracks and number
lines. From Year 2,
children should be
encouraged to find
the number bond to
10 when partitioning
the subtracted
number. Ten frames,
number shapes and
number lines are
particularly useful for
this.




Skill: Subtract 1and 2-digit numbers to 100

Year: 2/3
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Children can also use
a blank number line
to count back to find
the difference.
Encourage them to
jump to multiples of
10 to become more
efficient.

From Year 3,
encourage children to
use the formal
column method when
calculating alongside
straws, base 10 or
place value counters.
As numbers become
larger, straws become
less efficient.




Skill: Subtract numbers with up to 3 digits

Year: 3
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Base 10 and place
value counters are
the most effective
manipulative when
subtracting numbers
with up to 3 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.




Skill: Subtract numbers with up to 4 digits

Year: 4
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Base 10 and place
value counters are
the most effective
manipulatives when
subtracting numbers
with up to 4 digits.

Ensure children write
out their calculation
alongside any
concrete resources so
they can see the links
to the written column
method.

Plain counters on a
place value grid can
also be used to
support learning.




Times tables

Skill Year Representations and models
Recall and use Bar model Ten frames
multiplication and 5 Number shapes Bead strings
division facts for the Counters Number lines
2-times table Money Everyday objects
Recall and use Bar model Ten frames
multiplication and 5 Number shapes Bead strings
division facts for the Counters Number lines
5-times table Money Everyday objects
Recall and use Hundred square Ten frames
multiplication and Number shapes Bead strings
L 2
division facts for the Counters Nu Recall and use
10-times table Money multiplication and

division facts for the
3-times table

Hundred square
3 Number shapes
Counters

Bead strings
Number lines
Everyday objects

Recall and use
multiplication and
division facts for the
4-times table

Hundred square
3 Number shapes
Counters

Bead strings
Number lines
Everyday objects

Recall and use
multiplication and

Hundred square

Bead strings

division facts for the 3 Number shapes Number tra.cks
i Everyday objects
8-times table
Recall and use |
multiplication and Hundred square Bead strings
4 Number tracks

division facts for the
6-times table

Number shapes

Everyday objects




Recall and use
multiplication and
division facts for the
7-times table

Hundred square
Number shapes

Bead strings
Number lines

Recall and use
multiplication and
division facts for the
O-times table

Hundred square
Number shapes

Bead strings
Number lines

Recall and use
multiplication and
division facts for the
11-times table

Hundred square
Base 10

Place value counters
Number lines

Recall and use
multiplication and
division facts for the
12-times table

Hundred square
Base 10

Place value counters
Number lines




Skill: 2 times table

Year: 2
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Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the two times table,
using concrete
manipulatives to
support. Notice how
all the numbers are
even and there is a
pattern in the ones.

Use different models
to develop fluency.




Skill: 5 times table

Year: 2

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the five times table,
using concrete
manipulatives to
support. Notice the
pattern in the ones as
well as highlighting
the odd, even, odd,
even pattern.




Skill: 10 times table

Year: 2
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Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a

hundred square.

Look for patterns in
the ten times table,
using concrete
manipulatives to
support. Notice the
pattern in the digits-
the ones are always
0, and the tens
increase by 1ten
each time.




Skill: 3 times table

Year: 3
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Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.

Look for patterns in
the three times table,
using concrete
manipulatives to
support. Notice the
odd, even, odd, even
pattern using number
shapes to support.
Highlight the pattern
in the ones using a
hundred square.




Skill: 4 times table

Year: 3

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the four times table,
using manipulatives
to support. Make links
to the 2 times table,
seeing how each
multiple is double the
twos. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.




Skill: 8 times table

Year: 3

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the eight times table,
using manipulatives
to support. Make links
to the 4 times table,
seeing how each
multiple is double the
fours. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.




Skill: 6 times table

Year: 4
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Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the six times table,
using manipulatives
to support. Make links
to the 3 times table,
seeing how each
multiple is double the
threes. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.




Skill: 9 times table Year: 4

Encourage daily
both forwards and
backwards. This can
be supported using a
number line or a
hundred square.
Look for patterns in
the nine times table,
using concrete
manipulatives to
support. Notice the
pattern in the tens
and ones using the
hundred square to
1 support as well as
L noting the odd, even

27 36 45 54 63 72 81 pattern within the

multiples.




Skill: 7 times table

Year: 4

seetesise

Encourage daily
counting in multiples
both forwards and
backwards, supported
by a number line or a
hundred square.

The seven times
table can be trickier
to learn due to the
lack of obvious
pattern in the
numbers, however
they already know
several facts due to
commutativity.
Children can still see
the odd, even pattern
in the multiples using
number shapes to
support.




Skill: 11 times table Year: 4
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Look for patterns in
the eleven times
table, using concrete
manipulatives to
support. Notice the
pattern in the tens
and ones using the
hundred square to
——— — —t— support. Also
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Skill: 12 times table Year: 4

5 Encourage daily
® counting in multiples,

supported by a
number line or a
hundred square.
Look for patterns in
the 12 times table,
using manipulatives
to support. Make links
to the 6 times table,
seeing how each
multiple is double the
sixes. Notice the
pattern in the ones
within each group of

five multiples. The
— — : : hundred square can
24 36 48 60 72 8L 96 108 120 132 T4k support in
highlighting this
pattern.
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Skill Year Representations and models

Solve one-step Bar model Ten frames

problems with 1/2 Number shapes Bead strings

multiplication Counters Number lines
Multiply 2-digit by 1- 3/4 Place value counters Expanded written method

digit numbers Base 10 Shaort written method
Mulﬂ_p!y 3-digit by 1- 4 Place value counters Short written method

digit numbers Base 10

Multiplication




Skill: Solve 1-step problems using multiplication

Year: 1/2
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5+5+5+5=20

4 x5=20
29x4=20

Children represent
multiplication as
repeated addition in
many different ways.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record multiplication
formally.

In Year 2, children are
introduced to the
multiplication symbol.




Skill: Multiply 2-digit numbers by 1-digit numbers Year: 3/4
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[( - and the expanded
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| | Year 3 before moving
LU . on to the short
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in Year 4.
. Place value counters
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‘ 34 X5=170 1 support the
understanding of the
method rather than
supporting the
multiplication, as
children should use
times table
knowledge.
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Skill: Multiply 3-digit numbers by 1-digit numbers

Year: 4
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When moving to 3-
digit by 1-digit
multiplication,
encourage children to
move towards the
short, formal written
method.

Base 10 and place
value counters
continue to support
the understanding of
the written method.
Limit the number of
exchanges needed in
the questions and
move children away
from resources when
multiplying larger
numbers.




Skill Year Representations and models
Solve one-step
problems with division | 1/2 Bar_‘ rnnd_e l Arrays
: Real life objects Counters
(sharing)
Solve one-step Real life objects Number lines
o Number shapes ° ° °
problems with division | 1/2 _ Arrays
(grouping) Bead strings Counters ' V l S ' 0 n
Ten frames
D'f""_de 2-digits by 1- Straws Place value counters
digit (no exchange 3 Base 10
: Part-whole model
sharing) Bar model
Divide 2-digits by 1- Straws Place Skill Year Representations and models
digit (sharing with 3 Base 10 P
exchange] Bar model ar Divide 2'd|g|t5 b}" 1- Straws Place value counters
digit (sharing with 3/4 Base 10 Part-whole model
remainders) Bar model
Divide 2-digits by 1- 4/5 Place value counters Place value grid
digit (grouping) Counters Written short division
DéTlcilte[i:fr_lltSﬁil: ) 4 Base 10 Place value counters
g exchangge] Bar model Part-whole model
Divide 3-digits by 1- 4/5 Place value counters Place value grid

digit (grouping)

Counters

Written short division




Skill: Solve 1-step problems using multiplication (sharing)

Year: 1/2
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There are 20 apples altogether.
They are shared equally between 5 bags.
How many apples are in each bag? )

Children solve
problems by sharing
amounts into equal
groups.

In Year 1, children use
concrete and pictorial
representations to
solve problems. They
are not expected to
record division
formally.

In Year 2, children are
introduced to the
division symbol.




Skill: Solve 1-step problems using division (grouping)

Year: 1/2
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There are 20 apples altogether.
They are put in bags of 5.
How many bags are there?
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20+-5=4

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 such as
number shapes which
helps to show the link
between
multiplication and
division.




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

Year: 3

When dividing larger
nurmbers, children can
use manipulatives
that allow them to
partition into tens and
ones.

Straws, Base 10 and
place value counters
can all be used to
share numbers into
equal groups.

Part-whole models
can provide children
with a clear written
method that matches
the concrete
representation.




Skill: Divide 2-digits by 1-digit (sharing with exchange)

Year: 3/4
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When dividing
numbers involving an
exchange, children
can use Base 10 and
place value counters
to exchange one ten
for ten ones.
Children should start
with the equipment
outside the place
value grid before
sharing the tens and
ones equally between
the rows.

Flexible partitioning in
a part-whole model
supports this method.




Skill: Divide 2-digits by 1-digit (sharing with remainders)

Year: 3/4
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When dividing
numbers with
rermainders, children
can use Base 10 and
place value counters
to exchange one ten
for ten ones.
Starting with the
equipment outside
the place value grid
will highlight
remainders, as they
will be left outside the
grid once the equal
groups have been
made.




Array - An ordered collection of counters,
cubes or other item in rows and columns.

Commutative - Numbers can be multiplied
in any order.

Dividend - In division, the number that is
divided.

Divisor = In division, the number by which
another is divided.

Exchange - Change a number or expression
for another of an equal value.

Factor - A number that multiplies with
another to make a product.

Multiplicand - In multiplication, a number to
be multiplied by another.

Partitioning - Splitting a number into its
component parts.

Product - The result of multiplying one
number by another.

Quotient - The result of a division

Remainder - The amount left over after a
division when the divisor is not a factor of

the dividend.

Scaling - Enlarging or reducing a number by
a given amount, called the scale factor
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