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Calculation Policy

Welcome to our Calculation policy. This incorporates elements of the White Rose Maths
Calculation Policy for KST and into early KS2.

This document is broken down intfo addition and subtraction, and multiplication and
division.

At the start of each section there is an overview of the different models and images that
can support the teaching of different concepts.

Each operation is then broken down into skills and each skill has a dedicated page
showing the different models and images that could be used to effectively tfeach that
concept.

There is an overview of skills linked to year groups to support consistency through the
school.

We understand that for children to become competent mathematicians they must be
given the opportunity to embed their learning using concrete resources, then develop
their understanding of pictorial representations before they are able to solve abstract
problems.

Concrete Pictorial Abstract



Part-Whole Model

Calculation Policy
Addition and Subtraction

Bar Model (single)
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Number Shapes

Bar Model (multiple)

Discrete
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Ten Frames (within 20) Bead Strings
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Number Tracks
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Base 10/Dienes (addition) Base 10/Dienes (subtraction)
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Place Value Counters (addition) Place Value Counters (Subtraction)
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numbers to 100

Add two 1-digit Part-whole model Ten framesl [within 10)
urmbers 6 10 Bar model Bead strings (10)
Mumber shapes Mumber tracks
Part-whole model Bead strings (20)
Add 1and 2-digit Bar model Number tracks
numbers ta 20 Murnber shapes MNumber lines (labelled)
Ten frames (within 20) Straws
Add three 1-digit Part-whole model Ten frames (within 20)
nurnbers Bar model Mumber shapes
Add 1 and 2-digit Part-whole model Mumber lines (blank]
Bar model Straws

Mumber lines (labelled)

Hundred square




Part-whole model

Add two 2-digit 5 Bar model Base 10

numbers Number lines (blank) Place value counters
Straws
e

_ 5 Part-whole model Base 10

Add with up to 3-digits 3 Place value counters
Bar model N
Column addition




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.
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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,




encouraged to look

r— When adding three 1-
@ digit numbers,

' E i for number bonds to

L 10 or doubles to add

o the numbers more

children should be
efficiently.

[?+6+3=1E] This supports
children in their

understanding of

commutativity.

L 16 Manipulatives that

highlight number
bonds to 10 are
effective when adding
\ three 1-digit numbers.
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When adding single
digits to a two-digit
nurnber, 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 B+ 5=135038
+ 5 =43

Hundred squares and
straws can support
children to find the
number bond ta 10.
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Children can use a
blank number line
and other

representations 1o
count on to find the
total. Encourage thern
to jump to multiples
of 10 to become
mare efficient.

From Year 3,

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




Base 10 and place

265 T
265 164 _ | manipulatives when

adding numbers with
up to 3 digits.

164

@ ? value counters are
o i - the most effective

Ensure children write
out their calculation

| 265 +164 =429 | i,

concrete resources so

they can see the links
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. Part-whole model Ten frames (within 10)
Su::Jr:‘Ev;nt;%glt Bar model Bead strings (10)
MNumber shapes Number tracks
Part-whole model Bead string (20)
Subtract 1 and 2-digit Bar model MNumber tracks
numbers ta 20 Number shapes Mumber lines (labelled)
Ten frames (within 20) Straws
Subtract 1 and 2-digt Part-whole model Mumber lines (blank]
Bar model Straws

numbers to 100

Mumber lines (labelled)

Hundred square

Subtract two 2-digit
numbers

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

Base 10
Place value counters

\




Subtract with up to 3- Part-whole model Base 1
- 3 Place value counters
digits Bar model -
Column subtraction




Part-whole models,
bar models, ten
frarmnes and number
shapes support
partitioning.

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

Cubes and bar
models with two bars
can support finding
the difference.
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In Year 1, subtracting
one-digit numbers
that cross 10, is done
by counting back,

using ohjects, number
tracks and number

limes. 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,
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Children can also use
a blank number line
to count back to find
the difference.
Encourage them to
jurnp to multiples of
10 to becorme 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.




@ Base 10 and place
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Calculation Policy

Multiplication and Division

Number Shapes
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Bead Strings Number Tracks




Number Lines (labelled) Number Lines (blank)

12

A red car travels 3 miles.
A blue car 4 times further.

1 | | L | | i | [ | | [ ey
612 3 &% 5 & 788 9 WMWNEBEEREBNTRE®O How far does the blue car travel?
X 4
4x5=20
5x4=20
0 3 12
—t— - —— - - A blue car travels 12 miles.
0123456789 WNUBHRBBTED W A red car 4 times less.

How far does the red car travel?



Base 10/Dienes (multiplication)
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Place Value Counters (multiplication)
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Times Tables
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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 maodel 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 5 Number shapes Bead strings
division facts for the Counters Number lines
10-times table Money Base 10




8-times table

_El_l an_d os€ Hundred square Bead strings
multiplication and _
o Number shapes Number lines
division facts for the Counte £ biect
2 _times table ounters veryday objects
_El_l an_d Hse Hundred square Bead strings
multiplication and _

. Number shapes Number lines
division facts for the Counters Everyday objects
4-times table gy ey

Recall and use _
multiplication and Hundred square Bead strings
. Number tracks

division facts for the Number shapes .
Everyday objects
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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 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
o develop fluency. /
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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. Motice the
pattern in the ones as
well as highlighting
the add, even, odd,
even pattern.

v,
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Skill: 10 times table Year: 2

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




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. Motice the
pattern in the ones

within each group of
—QRA-AARD-VAOC-OOO0—COO0— | five multiples.
) Highlight that all the

multiples are even
using number shapes

\ to support.
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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.




Multiplication
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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 Short written method
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Skill: Solve 1-step problems using multiplication

Year:1/2

How many apples do 4 bags hold?

.
One bag holds 5 apples.

A | A |
b b

COO0

FY N
b db 4

OO0

v
@ 0N\NO O\O ON\/O O
o @ o Q
o /N0 /N0 ©/\0 Q

5+5+5+5=20

00000
@000®  4x5=20
@000® 5x4=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




Informal methods
and the expanded
method are used in

Year 3 before moving

— (5 ;.: 4) on to the short
multiplication method
L EEI
[ 150 in Year 4.

Place value counters
shiould be used to

support the
understanding of the
T method rather than
0000 supporting the
mn multiplication, as
0000 children should use
| ﬁﬂﬂ-im times table
‘ 1.7 0 l 0000000 knowledge.
T2 Qo0 7




Division
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Solve one-step

s Bar model Arrays
pmhle?;;:.lh; vision | 1/2 Real life objects Counters
Solve one-step Elﬁ Erl:-.llf:* 2?:‘1: Number lines
problems with division | 1/2 _ pe Arrays
(grouping) E.def::ﬂg: Counters
Divide 2-digits by 1- Straws
digit (no exchange 3 Base 10 Pl::f:hh::;u;;js
sharing) Bar model
Divide 2-digits by 1- Straws
digit (sharing with 3 Base 10 Fl:::_”::::;”ﬂ'gf
exchange) Bar model




20 Children solve

| problems by sharing
amounts into equal
o I A B Y groups.

In Year 1, children use
concrete and pictorial

There are 20 apples altogether. representations to
They are shared equally between 5 bags. solve problems. They
are not expected to

How many apples are in each bag? recond division

00000 amly
02888 (1YY e
Q0000 " © the

e division symbol
0000 ore=d




Skill: Solve 1-step problems using division (grouping) Year:1/2

Children solve
problems by grouping
and counting the
number of groups.
Grouping encourages

children to count in
g 1 3 3 & %5 &4 F B F WU ETOTEREWTEWID MUltiplEEEﬂdlinkﬁtﬂ

There are 20 apples altogether. repeated subtraction

They are put in bags of 5. on & number line.

They can use
How many bags are there? s .
concrete

representations in
> O O o fixed groups such as
@ &/ 9/ O\ @ number shapes which

T 1T IX] helps to show the link

0000 20+-5=4 E::E:::E:atinn and
. .' ' . '. division.
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When dividing larger
numbers, 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.

o ° § E E Part-whole models
i % 1 co H E can provide children
4 F oo with a clear written
sl = H & method that matches
the concrete

representation.
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10+3=13

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.
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 53+4=1311
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When dividing
numbers with
remainders, 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.

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




