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At St. Mary's C of E Primary School, we follow the White Rose Maths scheme of
learning which is supplemented in KS2 with Third Space learning ‘ready to go' teaching
slides. This mastery approach uses a concrete, pictorial, abstract method and our
calculations policy underpins how we teach each of the four operations. Resources and
representations are selected carefully to ensure that all learners are able to
understand new concepts and build on prior learning.

Please see the appendices for the glossary of key vocabulary and the benefits of using
each representation.




Addition

Skill

Representations and models

Add two 1-digit
numbers to 10

Part-whole model
Bar model
Number shapes

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

Add 1and 2-digit
numbers to 20

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

Bead strings (20)
MNumber 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
Mumber 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
Colurnn addition

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

Add with more than 4
digits

Part-whole model
Bar model

Place value counters
Colurnn addition

Add withup to 3
decimal places

Part-whole model
Bar model

Place value counters
Colurmn addition




Key Stage 1

Skill: Add 1-digit numbers within 10 Year: 1

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

auvgmentation.

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

The combination bar
model, ten frame,
bead string and
YY) number track all
2 @ls e [@la s n] | suppor
augmentation.

Skill: Add 1 and 2-digit numbers to 20 Year: 1/2

When adding one-
digit numbers that
cross 10, it is
important to highlight
the importance of ten
ones equalling one
ten.

Different
manipulatives can be
used to represent this
exchange. Use
concrete resources

g. 5 +2 45

.(Y_ N alongside number

S R AR AR L) ines 1 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
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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=15s038
+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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At this stage,
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.

Children can also use
a blank number line
to count on to find
the total. Encourage
them to jump to
multiples of 10 to
become more
efficient.




Lower Key Stage 2

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.




Upper Key Stage 2

Skill: Add numbers with more than 4 digits

Year: 5/6
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Place value counters
or plain counters on a
place value grid are
the most effective
concrete resources
when adding
numbers with more
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
the column method
to add larger
numbers efficiently.

Skill: Add with up to 3 decimal places

Year: 5

?
ONOD ‘

3.65
+ 2.41

6.06

1

365
-7
247

b

3.65 + 2.41 = 6.06 J

I :

[ o |

Hundredihs L
F ————
@@a 00 980 9009

Place value counters
and plain counters on
a place value grid are
the most effective
manipulatives when
adding decimals with
1,2 and then 3
decimal places.

Ensure children have
experience of adding
decimals with a
variety of decimal
places. This includes
putting this into
context when adding
money and other
measures.




Subtraction

Skill

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 1and 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 1and 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
Column addition

Subtract with up to 3-

digits

Part-whole model
Bar model

Base 10
Place value counters
Column addition

Subtract with up to 4-

digits

Part-whole model
Bar model

Base 10
Place value counters
Column addition

Subtract with more than

4 digits

Part-whole model
Bar model

Place value counters
Column addition

Subtractwith up to 3
decimal places

Part-whole model
Bar model

Place value counters
Column addition




Key Stage 1

Skill: Subtract 1-digit numbers within 10 Year: 1

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

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

Then Mow

@/ee/e] | @@@® | | Cubesand bar
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can support finding
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Skill: Subtract 1and 2-digit numbers to 20 Year: 1/2

o . When subtracting
e . 14 | /] N one-digit numbers
g that cross 10, it is
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Skill: Subtract 1 and 2-digit numbers to 100

Year: 2
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At this stage,
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.

Children can also use
a blank number line
to count on to find
the difference.
Encourage them to
jump to multiples of
10 to become more
efficient.




Lower Key Stage 2

Skill: Subtract numbers with up to 3 digits Year: 3

Base 10 and place
@ 435 value counters are
| the most effective

manipulative when

| o273 : .
7 subtracting numbers
@ o with up to 3 digits.

Ensure children write

5 out their calculation
435 — 273 = 262 alongside any

- - concrete resources so

they can see the links

to the written column

3.1
435 fndeds | T method.
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262 \JoooEZ Plain counters on a
"\ 7 place value grid can
also be used to
support learning,

Skill: Subtract numbers with up to 4 digits Year: 4

4357 Base 10 and place
@ Jl value counters are
| 2735 ‘ ? the most effective

manipulatives when
subtracting numbers

@ o 4,357 with up to 4 digits.
o=}

? Ensure children write

out their calculation
4,357 — 2,735 = 1,622 slongside any

d concrete resources so

they can see the links

Tons Thousands to the written column

14 |2 (=170l /‘- ) method.

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




Upper Key Stage 2

Skill: Subtract numbers with more than 4 digits

Year: 5/6
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Place value counters
or plain counters on a
place value grid are
the most effective
concrete resource
when subtracting
numbers with more
than 4 digits.

At this stage, children
should be
encouraged to work
in the abstract, using
column method to
subtract larger
numbers efficiently.

Skill: Subtract with up to 3 decimal places

Year: 5
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Place value counters
and plain counters on
a place value grid are
the most effective
manipulative when
subtracting decimals
with 1,2 and then 3
decimal places.

Ensure children have
experience of
subtracting decimals
with a variety of
decimal places. This
includes putting this
into context when
subtracting money
and other measures.




Multiplication

Skill

Representations and models

Solve one-step
problems with
multiplication

Bar model
Number shapes
Counters

Ten frames
Bead strings
Number lines

Multiply 2-digit by 1-
digit numbers

Place value counters
Base 10

Short written method

Expanded written method

Multiply 3-digit by 1-
digit numbers

Place value counters
Base 10

Short written method

Multiply 4-digit by 1-
digit numbers

Place value counters

Short written method

Multiply 2-digit by 2-
digit numbers

Place value counters
Base 10

Short written method
Grid method

Multiply 2-digit by 3-
digit numbers

Place value counters

Short written method
Grid method

Multiply 2-digit by 4-
digit numbers

Formal written method




Key Stage 1

Skill: Solve 1-step problems using multiplication Year: 1/2

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

@ 1 2 3 & 5 ¢ 7 8B 7 WTTDBHBBRTEWW0

One bag holds 5 apples.
How many apples do 4 bags hold?

.,

! record multiplication
0 o\/0 o\/o a\/0 o )
iw o e o ) formally
D00\ CALALs -
In Year 2, children are

0000 . introduced to the
0000@® S5+5+5+5=20 multiplication symbol.

FYYYY) 4%x5=20
ODD Q0000 5x4=20




Lower Key Stage 2

Skill: Solve 1-step problems using multiplication

Year: 1/2
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How many apples do 4 bags hold?
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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
intreduced to the
multiplication symbol.

Skill: Multiply 3-digit numbers by 1-digit numbers

Year: 3/4
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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.




Upper Key Stage 2

Skill: Multiply 4-digit numbers by 1-digit numbers Year: 5
I 0 When multiplying 4-

Q0O 888 digit numbers, place
value counters are
OO the best manipulative
to use to support
OO children in their
. understanding of the
O _ formal written
method.
If children are
multiplying larger
numbers and
struggling with their
times tables,
encourage the use of
multiplication grids so
children can focus on
the use of the written
methaod.

Year: 5

When multiplying a
multi-digit number by
2-digits, use the area
model to help
children understand
the size of the
numbers they are
using. This links to
finding the area of a
rectangle by finding
the space covered by
the Base 10.

The grid method
matches the area
model as an initial
written method
before moving on to
the formal written

{ 22 X 31=682 multiplication

method.




Skill: Multiply 3-digit numbers by 2-digit numbers

Year: 5

SNE) 0000

Q000
OOQ0

OO0

-

| 234x32=7488
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Children can continue
to use the area model
when multiplying 3-
digits by 2-digits.
Place value counters
become 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
links with the grid
methaod.

Skill: Multiply 4-digit numbers by 2-digit numbers

Year: 5/6

2,739 x 28 =76,692

When multiplying 4-
digits by 2-digits,
children should be
confident in the
written method.

If they are still
struggling with times
tables, provide
multiplication grids to
support when they
are focusing on the
use of the method.

Consider where
exchanged digits are
placed and make

sure this is consistent.




Division

Skill

Representations and models

Solve one-step
problems with division
(sharing)

Bar model
Real life objects

Arrays
Counters

Solve one-step
problems with division
(grouping)

Real life objects
Number shapes
Bead strings
Ten frames

Number lines
Arrays
Counters

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

Straws
Base 10
Bar model

Place value counters
Part-whole model

Divide 2-digits by 1-
digit (sharing with

va‘hﬂnﬂﬂ\.

Straws
Base 10

I:L':.r mr\r{n|

Place value counters
Part-whole model

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

Straws
Base 10
Bar model

Place value counters
Part-whole model

Divide 2-digits by 1-
digit (grouping)

Place value counters
Counters

Place value grid
Written short division

Divide 3-digits by 1-
digit (sharing with
exchange)

Base 10
Bar model

Place value counters
Part-whole model

Divide 3-digits by 1-
digit (grouping)

Place value counters
Counters

Place value grid
Written short division

Divide 4-digits by 1-
digit (grouping)

Place value counters
Counters

Place value grid
Written short division

Divide multi-digits by
2-digits (short
division)

Written short division

List of multiples

Divide multi-digits by
2-digits (long division)

Written long division

List of multiples




Key Stage 1

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?
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20+-5=4
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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

/-—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 numnber 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: 1/2

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.

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




Lower Key Stage 2

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

Year: 3/4

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.

Skill: Divide 2-digits by 1-digit (grouping)

Year: 4/5

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

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?’

Remainders can also
be seen as they are
left ungrouped.




Skill: Divide 3-digits by 1-digit (sharing) Year: 4

{ 844 - 4=21 Children can continue

to use place value
H counters to share 3-

844 ©o o digit numbers into

k [roY o] equal groups.
o0 _ . . C!ﬁildren shczju[d start
o0 wnh.the equipment
outside the place
value grid before
sharing the hundreds,
tens and ones equally
between the rows.
This method can also
help to highlight
remainders.
Flexible partitioning in
a part-whole model
supports this method.

Upper Key Stage 2

Skill: Divide 3-digits by 1-digit (grouping) Year: 5

Children can continue
to use grouping to

@@@IOOOO 1 support their
understanding of
eoe short division when

dividing a 3-digit
number by a 1-digit
number.

Place value counters

Tens _ or plain counters can
000000080 |z

value grid to support
this understanding.
Children can also
draw their own
counters and group
them through a more
pictorial method.




Skill: Divide 4-digits by 1-digit (grouping) Year: 5

Place value counters
or plain counters can
Th be used on a place

H
(0 0) @' @] value grid to support

children to divide 4-

CIIIET) digits by 1-digit.
o_l' Children can also

draw their own

] counters and group

them through a more
pictorial method.

Children should be
encouraged to move
away from the
concrete and pictorial
. when dividing
8,532 -2= 4’266 ‘ numbers with multiple

exchanges.

e

Skill: Divide multi digits by 2-digits (short division) Year: 6

When children begin
to divide up to 4-
digits by 2-digits,

) written methods
432 -12 = 36 become the most

g accurate as concrete
and pictorial
representations
become less effective.

e

Children can write out
multiples to support
their calculations with
larger remainders.

\ 7,335 + 15 = 489 ‘ Children will also

) solve problems with
remainders where the
quotient can be
rounded as
appropriate.




Skill: Divide multi-digits by 2-digits (long division) Year: 6

2x1=12 Children can also
12x2=24 divide by 2-digit

) E ;ifig ) numbers using long
12x5 - 60 432 -12 =36 division.
12x6=72 - g
1237 =84 Children can write out
E : 2 :%68 multiples to support
12 %10 = 120 their calculations with

larger remainders.

(=30

(=6)

1%15=15 Children will also

. peapg 2% 15=30 solve problems with

?’335 ~15 = 489 | . 3x15=45 remainders where the

xgy) 4x15=860 quotient can be
5x15=75 rounded as

ey 10 %15 =150 appropriate.

Skill: Divide multi digits by 2-digits (long division) Year: 6

2|4 r 12 1x15=15 When a remainder is
9 %15 = 20 left at the end of a
2315 = 45 calculation, children
can either leave it as a
remainder or convert
it to a fraction.
This will depend on
the context of the
question.

4x15=80
ax15=75
10 x 15 =150

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

' R
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Times tables

Skill

Representations and models

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

Bar madel
Number shapes
Counters
Maoney

Ten frames
Bead strings
Nurnber lines
Everyday objects

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

Bar model
Number shapes
Counters
Money

Ten frames
Bead strings
Number lines
Everyday objects

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

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

Hundred square
Number shapes
Counters
Maoney

Hundred square
Number shapes
Counters

Ten frames

Bead strings

Number lines
Base 10

Bead strings
Nurnber lines
Everyday objects

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

Hundred square
Number shapes
Counters

Bead strings
Nurnber lines
Everyday objects

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

Hundred square
Number shapes

Bead strings
Number tracks
Everyday objects

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

Hundred sauare

Hundred square
Number shapes

Bead strings

Bead strings
Number lines

Recall and use
multiplication and
division facts for the
9-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




Key Stage 1

Skill: 2 times table Year: 2

Encourage daily
counting in multiples
both forwards and
backwards. This can
be supported using a
nurnber 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,

QeEEE

Use different models
to develop fluency

Year: 2

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

Look for patterns in
the five times table,
using concrete
UER-AREART 6|77 |8 |19 ranipulatives to

21| 22|23 |24 26| 27 29 support, Motice the
31| 32| 33|34 36 | 37 38 pattern in the ones as
41| 22|43 | 44 |@D)| 45 | 47 well as highlighting
the odd, even, odd,
even pattern.




Skill: 10 times table

Year: 2

FeedrEnEEE

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 O,
and the tens increase
by 1ten each time.




Lower Key Stage 2

Skill: 3 times table

Year: 3

o8

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

Look for patterns in
the three times table,
uUsing 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
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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

N . —
2% 32 40 48 56 6

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Laok 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

B,

Encourage daily
counting in multiples

both forwards and
backwards. This can

be supported using a
nurmber line or a
hundred square.
Look far patterns in
the nine times table,
uUsing concrete
manipulatives to
support. Motice the
pattern in the tens
and ones using the
hundred square to
support as well as
noting the odd, even
pattern within the
multiples.




Skill: 7 times table Year: 4

Encourage daily
: _ counting in multiples
L 1 ] .c L both forwards and
LA ALl LA AL 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

Encourage daily
counting in multiples

both forwards and
backwards. This can
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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
support. Also
consider the pattern
after crossing 100
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Skill: 12 times table Year: 4

5 Encourage daily

B counting in multiples,
5 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

@
E sixes. Notice the
|
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pattern in the ones
within each group of
five multiples. The

I , hundred square can

] ]

| |
72 84 96 108 120 132 T4k support in
highlighting this
pattern.




