Arden Frimary School CalculaTion Yolicy

Maths Mastery at Arden

At Arden, we recognise that Maths is essential to everyday life, critical to science, fechnology and engineering, and necessary for financial
literacy and most forms of employment. In providing a high-quality maths education, we allow our children to understand the world, reason
mathematically, appreciate the beauty and power of mathematics and develop a sense of curiosity and enjoyment for the subject.

Mastering maths means pupils acquire a deep, long-term, secure and adaptable understanding of the subject that is solid enough to enable
them to move on to more advanced material in the future. True mastery aims to develop all children’s mathematical understanding at the
same pace. As much as possible, children should be accessing the same learning. Differentiation should primarily be through support,
scaffolding and deepening, not through task. At Arden, we teach in mixed ability classes with mixed ability talk partners. Aspire challenges are
used to deepen understanding.

Stem Sentences

Stem sentences encourage and structure a child’s thinking and their ability to articulate this. At Arden, we have some generic sentence stems
that are used in all year group settings in order to support the explanations given by children. From Nursery to Year 6, our children are
encouraged to explain, justify, argue, describe relationships, prove and enquire.

Vocabulary

The use of accurate mathematical vocabulary that is consistently understood across the primary setting is key to ensuring a solid understanding
of the mathematical concepts. Children at Arden are encouraged to use accurate vocabulary from Nursery to Year 6 which is modelled by all
staff.

Concrete, pictorial and abstract approach

We believe that children gain a more secure grasp of mathematical concepts through contextual exploration using concrete resources such as
cubes, base ten and counters. The use of concrete resources is then supported through appropriate pictorial representations such as bar
models and part, part, whole models. Once the conceptual understanding has been achieved through concrete and pictorial means, children
will then move on to exploring abstract representations.

Fluency, reasoning and problem solving

We place a high emphasis on the learning of fimes tables facts and other number facts through varied and frequent practice, in order that
children can recall and apply knowledge rapidly and accurately. Children are encouraged to reason using appropriate mathematical
vocabulary and apply their mathematical knowledge to solving problems.
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Objective and
strategy

Avrden frimary School Calculation Folicy

Concrete

Pictorial

Abstract

Sentence Stems for
all year groups

Vocabulary for all
year groups

EYFS and Year 1

Combining two
parts to make a
whole: part whole
model.

Starting at the
bigger number and
counting on- using
cubes.

Use cubes and
other objects to
add numbers
together as a
group orin a bar.

s+2=10
L8

Start at the bigger
number and count
on. Represent the
number lines using
bead strings or
cubes.

e—

Represent the
cubes using dots or
crosses. Use a part
whole model with
dots progressing to
numerals.

Start at the larger
number on the
number line and
count onin ones or
one big jump to
find the total.

1245=17 -
ety
10 1 12 13 14 18 16 1 e 20

R

Draw the ten frame

(10}
ONO
3is apart, 7is a part
and the whole is 10.
7+3=10
10=7+3

10
2| 8

Place the larger
number in your head
and count on the
smaller number to
find your answer.

Explore equality in
different ways.

6+ __ =11
6+5=5+_
6+5=__+4

is more
than/bigger
than/taller
than/heavier than

is the same
as
There are more
than

| know
because

There are and
.We can

write this as

plus .

is equal to
plus

and
are the addends.

subitising - instantly
recognising an
amount.

unitising -treating
groups that
contain or
represent the
same number of
things as ones.
sum

total

parts and wholes
plus

altogether

add

more

is equal to
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Regrouping to
make 10 using ten
frame.

Represent and use
number bonds and
related subtraction
facts within 20.

Start with the
bigger number
then use the smaller
number to make
ten using a ten
frame.

6+1=7

First Then Now
eeeee eeoee eooee
4 ° oe

®

Represent number
bonds using ten
frames and bead
strings.

and
counters/cubes.

00000
@ [ 1]

Show number
bonds using the
part, part, whole
model and
counters.

O
) @

Record number
bonds systematically
and look for patterns:

12=0+12
12=1+11
12=2+10...

| know that

plus is equal
fo so

plus is equal
to_

There are .
and
altogether there

are

If plus

equals
plus

equals .

then

First...then...now...

The sum has

increased by ;

one addend has
stayed the same,
so the other
addend must
increase by .

is the same as
addends

addend +
addend =sum

exchanging

commutative law
- a sum or product
can be
calculated in any
order (e.g.ab =
ba).

associative law -
we can group
numbers in any
order when
adding or
multiplying (e.g. (a
+b)+c=(b+c)+
a)
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Year 2

Adding three single
digifs.

Adding multiples of
ten.

Use counters and
cubes to combine
three amounts.
Show using the ten
frame.

Model using base
ten.

oo

10 more
_—

Represent using
counters on a part,
part, part, whole
model.

10=2+3+5

Recognise patterns
in a 100 square and
on the Gattegno
Chart.

o | a2
44+10=354

51
54+10= 64

61
64+10-74

n
74-10- 84

8
B4+10-94

Show using a number
line before
representing as a
number sentence.
Bridge to ten first as
appropriate.

Represent the
calculation on a
number line and
using the column
method (with base
ten) where
appropriate.

Tens Ones

ENENY

ow

Do | need to make
an exchange?

What has stayed
the same®?

What has
changed?

distributive law - a
x(b+c)=(axb)
+ (axc)

inverse
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Use ten frame to
bridge to ten.

Sosiee
siscee

’i_ﬂ

Add TO + O.

17+5=22

Use base ten to
represent the
calculation.

5000 | 6000 | 7000 | 8000 | 9000

ME
HE

500| 600| 700 800| 900

=8
= 5|8 8

10 200 X
1 2

w |8

50y o} 70| a0 90
2 t =
7| £8[t 9

Represent using a
part, part, whole
model.

Represent as a
part, part, whole
model.

M

/‘\/

23 = 29

OOIIo
OO
oo

oeamm

Show on a number
line and use the
column method in its
expanded or
shortened form as
appropriate. Make
connections with
related facts.
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Add TO + TO.

Tens Ones 5 g

ass ssss
—|
w

Use base ten to
partition two 2-digit
numbers and
regroup to make
fen.

Bedtime
| " Stories 1'--7)
: o6 B =
£40

£5 ] £20 | £3 = £68

40 + 5 + 20+ 3 = 68

60 + 8 = 68

Find the sum of 34 and23

Tens Ones

+ " am

Use bar models to

support. Represent
the base ten using
symbols.

Show calculations on
a number line,
bridging the ten
where necessary.
Show a formal
column method in its
expanded and/or
shortened form
where appropriate.
Use concrete
resources alongside
this.

36 s o
+25 -
61 5 o
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Year 3

Column method - 3
digit and 1 digit
numbers.

Use base ten
and/or place value
counters to recap
methods from Year
2 with 2 digit
numbers before
moving to 3 digits.
Begin with no
regrouping, then
move to
regrouping. Add
ones first, then tens,
then hundreds.

10s 1s

43 child A
| T

+ 2|5

N 12 v

oo T

R = — Il
245+ 7

Represent using
counters in a place
value chart, circling
when an exchange
has been made.

Use countersin a
column to prepare
for the abstract.

Represent the
calculation using
bar models and
part, part, whole
models.

\ 380 + 4 = 384
()
2

O )

Use the formall
column method in its
expanded and/or
shortened form as
appropriate. Show
alongside base ten.

10s 1s

4 3 child A
| ~

+ 25

C\hlﬁ :‘ Iz =
sjs QI

R e s
46 4T 48 49 50 51 52 53 54 55 56
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Column method - 3
digit and 2 digit
numbers.

Column method - 3

Column method -
regrouping (up to 4
digits)

place value
counters within
place value grids.
Exchange ten ones
for one ten efc.
Begin with three
digits, moving to
four.

counters in a place
value chart, circling
when an exchange
has been made.

Use part, part

digit and 3 digit =l RRRE 243 s . s
numbers. oeee %8 | 1 1
+368 . , &
611 s o o
c T

' 100s | 10s 1s

(-1} 000

0

-] qd §§

6 § o

243 + 368

Year 4 Use base ten and Represent the Use the formal

method when
needed - making the
appropriate decision
as to when this is
necessary, including
with money and
measure. Show
alongside base ten.
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ls

”I“ 1] 88350

whole models and

6,584 + 2,739 =9,323

Column method -
regrouping (more
than 4 digits).

using place value
counters.

Th 0 o

W

000 | 000 | 000 (00

0 | 000 000 |00
goo oo egP

7 M bar models to
+ 3 “| gggss 6,5 8 4
support mental .
calculations.
100s | 10s 1s
% (") o
- 89 Solve missing digit
A 290 problems and word
6 1 i ° ° problems.
? 7.000 - 2,648 = 6,999 - 2,647 =4,352
21 34 ‘
Year 5 As Year 4. Show exchanges Use the formal

column method for
decimals and
numbers with more
than 4 digits.

3517
- 96
3913

~
] [N O)
~N|s T

ol o4
=l o O
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Use of place value | Infroduce decimal | Represent decimal 2.5 5
counters for adding | place value calculations using +5.7 3 255+573=828
decimals. counters and bar models. 8.2 8
model exchange. —
+S4,75
Tens Ones Tenths | Hundredths 8s 1278
11 9
2 @ .. 266 425 [ H'SI 275 fé.‘gf 25
5 & & EN I
e .
- =TT Solve missing number
o0 @ problems.
o0
> @ s ees ?4 7?37
o - + 27?57?72
78529
Year é As Year 5 As Year 5 Use the formall
column method for
Column method - decimal numbers
regrouping (several and several numbers.
numbers). Pyels
2022
V2057
Abstract methods. 2336
59728
Place value LURLEE
counters to be Solve missing number
used for Oddlng prob|ems_
decimal numbers.
52 2 477
+ 3 7 59 0 4
9/0 ? 3|? 2

Some content taken/adapted from:
DfE National Curriculum

NCETM

White Rose Maths



Arden Frimary School CalculaTion Yolicy

Subtraction

Objective and
strategy

Concrete

Pictorial

Abstract

Sentence Stems for
all year groups

Vocabulary for all
year groups

EYFS and Year 1

Counting back.

Taking away ones.

Physically take
away and remove
objects from a
whole. Use a
variety of objects
including ten
frames and

44444

63114
000 -0

d
]

5-1=4

Move beads along
a bead string as
you count back in
ones.

Draw the concrete
resources they are
using and cross out
the correct
amount. Show
using the bar
model.

00000BDT -2-_

Represent what
they see in pictorial
form.

Represent the
calculation in the
abstract using
numerals, part, part,
whole models and
bar models.

Use number lines or
number fracks to
count back in ones.
Begin to use empty
number lines.

is less
than/smaller
than/shorter
than/lighter than

| know
because

There are less
than

The difference
between
is

and

| know that

minus is

equal to SO
minus is

equal to

If minus

equals ___ then
minus

equals .

take away
less than

the difference
subtract
minus

fewer
decrease
minuend
subfrahend
minuend -
subtrahend =
difference
regrouping
exchanging

inverse
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Find the difference.

Represent and use
number bonds and
related subtraction
facts within 20.

e rmeceee
e

Move objects away
from the group as
you count
backwards.

o9&

0

Use cubes,
Numicon,
Cuisenaire Rods or
other objects to
calculate the
difference.

flkdd——

Represent number
bonds using ten
frames and bead
strings. Explore the

LT i (T
LY )

1 [2[3]4]s [6[7]1]d

Draw the cubes or
other concrete
resources they
have used and
begin to represent
as a bar model.

000 O OO0O
O000 O«

Show number
bonds using the
part, part, whole
model and

“Put 8 in your head
and count back 3..."

Find the difference in
the context of a
problem, e.g. James
has 12 cars and his
brother has 7, how
many more cars
does James have
than his brother?2

Record number
bonds systematically
and look for patterns
in the inverse:

First...then...now...

I've added

to the minuend
and kept the
subtrahend the
same, so | must
add___ tothe
difference.

Do | need to make
an exchange?

What has stayed
the same?

What has
changed?

subitising - instantly
recognising an
amount.

unitising -treating
groups that
contain or
represent the
same number of
things as ones.
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Make 10 using the

subtraction facts.

counters. Use
subtraction to find
the missing number.

12=0+12,12-0
12=1+11,12-1
12=2+10,12-2

I
O =N

Use the part, part,
whole model to find
the inverse
calculation.

Show how to make

Subtract tens

adding and
subtracting tens.

ten frame. 14-50n aten Present the ten ten by partitioning
frame =14-4-1. | frame pictorially, the subtrahend.
crossing out the
) ) numbers they have | 14 - 5\= 9
ggggg subfracted. .Discuss 4/ 3
Eauas what they did to
o = | first make ten. 14-4=10
= B 0-1=9
s o bod | Sl
[T T T T]
Year 2 Use base ten to Look for patternsin | 56 - 20 = 36
explore patternsin | the 100 square. 69 - 40 =29

HEREE

5

Some content taken/adapted from:

DfE National Curriculum
NCETM
White Rose Maths




Arden frimary School Calculation Folicy

Subftract one digit
from two digits

10less Number | 10 more
K 15
22

M=

2

Use base ten and
place value grids to
represent the
subtraction,
exchanging ten for
ones where
necessary (begin
with no exchange).

10s | s 10s | 1s

1

e
l‘] v v
e
v

tens
AN
|“| "

i3
@

2

S
3
2
=

Represent the base
ten pictorially.

Represent the
calculation on a
number line, using
partitioning and
bridging to ten.

[IL 6=8 |

Show a formal
column method in its
expanded and/or
shortened form
where appropriate.
Use alongside base
ten.

4 8

-7
L

48 - 7 = 4]

Some content taken/adapted from:
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34-13

Use base ten and
place value grids to
Subtract with two represent the

digits subtraction.
Exchanging tens for
ones where
necessary (begin
with no exchange).

</§

Represent the base
ten pictorially,
remembering to
show the
exchange.

| Os 1s

R

Represent the
calculation on a
number line, using
partitioning and
bridging to ten.

63

-7 -
N\
N\

Jump back on a
number line in tens
and ones.

45-20-3=22

Show a formal
column method
alongside base tenin
its expanded and/or
shortened form
where appropriate.

KN

26
|5

Some content taken/adapted from:
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tens ones %2777:7
|‘H+ ‘ 41-26=15
C LA
DD =

Use a bead bar or
bead strings to
model counting to
the next ten.

(23

34—28

Some content taken/adapted from:
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Year 3 Represent the Represent the Show a formal
calculation using place value column method
Column method base ten or place counters and base alongside base ten in

three digits subtract | value counters and | ten pictorially its expanded and/or
one digit with and | place value grids. remembering to

without regrouping. | Begin with TO -TO show what has shortened form.

from year two then | been exchanged. | Where appropriate.
build up to three
Column method digit numbers. First | Represent

three digits subtract | examples involve calculations as bar
two digits with and | no regrouping, later | models and part,
without regrouping. | begin regrouping part, whole models.
using apparatus.

Column method T R . - O R O 5.

three digits subtract

three digits with . S

and without 100s | [0s | Is
regrouping. R — oe 0o® |coco

©o 0000

00
80%8 =
©

{7
g
iR
N7
QM%
N
W

s X 4
’ - 88
4 m 6
N
| i 83 ° 2
234 - 88 ' ° 2 j S—
— TV 391
R ) S ‘ 186 i
\ (I
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Year 4

Column method
with regrouping.
(up to 4 digits)

Represent the
calculation using
base ten or place
value counters and
place value grids.
Begin with HTO -
HTO from year
three then build up
to four digit
numbers. First
examples involve
no regrouping, later
begin regrouping
using apparatus.

hundreds |  tens ones.

xp '\

NN [T

Represent the
place value
counters and base
ten pictorially
remembering to
show what has
been exchanged.

Represent
calculations as bar
models and part,

part, whole models.

Show a formal
column method
alongside base tenin
its expanded form if
necessary, with all
children using the
shortened form
where appropriate.

Introduce decimal
subtraction through
the context of
money.

6,538 — 2,789 = 3,749

35,&4&2‘8

- 2,7 89

Some content taken/adapted from:
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Year 5

Column method
with regrouping.

Abstract for whole
numbers.

As Year 4 - at least
4 digits.

00! 0 (001 :.
L@\&\\Q 2.19

As Year 4 - at least
4 digits.

Subtract with
decimal values,
including mixtures of
integers and
decimals and
aligning the decimal
point.

Column method
with regrouping.

Place value
counters for
decimals- with
different amounts

Abstract methods.

of decimal places.

Start with place 14 2t 5l
value counters for 28928
decimals- with the ey L
for place- /7/ cq -0

same amount of bolders. 3725

. S
decimal places. ©79e
Year 6 As Year 5. As Year 5. Subtract with

increasingly large
and more complex
numbers and
decimal values.

Make an appropriate
choice as to method
depending on the
complexity/size of

the numbers.
YEW e a9

(@] M}

Some content taken/adapted from:
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Multiplication

Objective and
strategy

Concrete

Pictorial

Abstract

Sentence Stems for
all year groups

Vocabulary for all
year groups

EYFS and Year 1
Recognising and

making equal
groups.

Doubling.

Use cubes and
other objects in the
classroom to make
and recognise
equal groups.

35389

Use manipulatives
including cubes
and Numicon to
demonstrate
doubling.

» e
i)
Count the groups

of objectsin 10s, 2s,

Draw objects to
represent the equal
groups found.

Double 4 is 8.

Represent the

Represent the equal
groups as 4 groups of
20r4x2=28.

Partition a number
then double each
part before
recombining it back
together.

16

10 6
l. I.

20 + 12 =32

Count in multiples of

There are
in

The groups are
equal because
there are the same
numberof _____in
each group.

There are

equal groups of
. There are
in each

group. There are
groups of

The product of
and is

A fimes b can
represent a groups
of b. It can also
represent b groups
of a.

double

times
multiplied by
the product of
groups of

lots of

equal groups
factor

inverse

factor x factor =
product

commutative law
- a sum or product
can be
calculated in any
order (e.g.ab =
ba).

Some content taken/adapted from:
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Counting in
multiples.

5s becoming more
efficient - begin to
use arrays.

Count pairs of
shoes.

‘EEEE
SIS

Count the petals in
fives and ‘high

fives'.
2838 30 22 22
28
Wiy q

W

Use ten frames and
hands to countin

®®®®®

s/

W ¥ w”* W
o 2 )

Recognise the
equal groups and
describe how many
are in each group -

counting with
diagrams using
efficient
organisation -
begin to use arrays.

\\ )\

M Af AR

Look for patterns on
the Gattegno

Use a bar model to
represent the
calculation.

6x5 =30

Represent the
practical resources

10, 2 and 5 ouft loud.

Write the sequences

of numbers.

10, 20, 30, 40, 50...
2,4,6,8,10...
5,10, 15, 20, 25...

® @lc d@ @ clegiocle
- S T

Write the number

sentence to describe

the resources used:

is a factor so
we can use the
fimes tables.

| know that double
is , so half
of is

Products in the

fimes tables
are also in the

fimes tables.
If is a factor
of thenitis

also a factor of

Both factors are
the same, so we
can also write this
as squared is
equal to .

The is
times the length/
weight/height of
the .

If | multiply one

associative law -
we can group
numbers in any
order when
adding or
multiplying (e.g. (a
+b)+c=(b+c)+
a)

distributive law - a
x(b+c)=(axb)
+ (axc)

multiple

prime number
square number

cube number

composite
number

highest common
factor

subitising - instantly
recognising an
amount.

Some content taken/adapted from:
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Repeated addition.

‘there are three
equal groups, with
four in each group.’

et

in a picture and use
a bar model.

83 8 8
[

i i

4+4+4=12
3x4=12

Year 2

Doubling

10, 2, 5 times tables.

Use base ten to
show the
partitioned
approach to
doubling.

M=

1

40+ 12=52

''''''''''

Count familiar
objectsin 10s, 2s
and 5s. Use
Numicon and ten

Draw pictures,
representations
and the part, part,
whole model to
show the
partitioned
approach to
doubling.

16

10 6
. I.
20 + 12 =32

Use number lines,
counting sticks and
bar models to show

representations of
counting in

Partition and
recombine, using
models to support.

16x2=10x2+6x2

Count in multiples of
a number out loud
and write the
sequence of
numbers. Write the
number sentence for

factor by .
then | must divide
the other factor by

for the
product to stay the
same.

is a factor of
because
X =

is a multiple
of because
X =

Do | need to make
an exchange?

What has stayed
the same?

What has
changed?

unitising -treating
groups that
contain or
represent the
same number of
things as ones.

Some content taken/adapted from:
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frames to represent | multiples. the times tables
the numbers and Recognise the facts. Number lines
see the sequence. |patternina can support thinking.
& Fp Fp Fp Fp | Gattegno Chart. 0.5, 10, 15, 20...
Yo o, T 3x5=15
beoooTIooToooooooooiiiiiiny J;ompr——_fo_o'a{"zu’?z
: e~
o 4 e 2
EENEINE
6x5=730 |14\16|18[ | ‘24|
Or Ll2[sfele[ ]
S5x6=30
Arrays- showing Create arrays using | Represent arrays Explore patternsin
commutative counters, cubes pictorially. the times tables facts
multiplication and and Numicon 00 and use these to
: T 90 35833 decide if beri
inverse recognising that 88 ecide if a number is
the array represents | 109 a mulfiple of 2. 5, 10.
. . Use the array to write
different equations a range of
and that 0

Some content taken/adapted from:
DfE National Curriculum

NCETM
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multiplication is
commutative.

Represent the
inverse as ‘fact
families.’

>

ooon
ooon
oOoon

calculations
including repeated
addition and inverse
calculations. Inverse
to be taught
alongside division .

10=2x5
5x2=10
2+2+2+2+2=10
5+5=10
10+5=2
5=10+2

Year 3

3, 4 and 8 times
tables.

Represent the 3, 4
and 8 fimes tables
using objects,
cubes and
counters. Record
the multiplication
statements
alongside this.

Show the
multiplication facts
as arrays and find
the four facts (x

Count in multiples
of 3,48 on a drawn
number line and
recognise patterns
on a 100 square.

ﬂz 374(5 6 7 slg 10
11 12 (13 14A15A16 17 18 19|20
"21 22|23 24 25[26 27 28[29 x¢
31[32 333435 36 37[38[39 40
H{zz 4344|454 47| 48| 49|50
Represent the

calculationsin a
bar model.

Record multiplication
facts as repeated
addition and in their
inverse form. Use
arrays.

Explore patterns in
the times tables facts
and use these to
decide if a number s
a mulfiple of 3, 4, 8.
Recognise the
relationship between
2, 4, 8 times tables.

Some content taken/adapted from:
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NCETM
White Rose Maths




Arden frimary School Calculation Folicy

Multiply TO by O
using the grid and
short methods.

and +) that go with

Use place value
counters and/or
base ten apparatus
to represent the
mulfiplication
calculation.

Tens Ones

2

—_

X3

Show alongside a
grid to explore the
use of the grid
method.

099080 |x
Eg
2
an

5x3=15

Represent the
counters and/or
base ten pictorially.

Represent the grid
method pictorially.

Countin 3, 4, 8 using
counting sticks and
other resources.

Record informally
using mental
methods and
partitioning (grid
method), leading to
expanded column
method and finally
the column method
as appropriate.

x| 20 3
6/120 18

Some content taken/adapted from:
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When the children
are unitising
confidently, move
to the use of place
value counters and
the short method.
Q000000 -

0000000 —

N

Tordon | o =

T|O
3|4
0000 | X 5
0000
1]7]o
e abl’

305
120 20 ‘

00000 | X

ooooo) | U
Gossa| "
| =——60000) N

o[ ==es839| =9 ||

Represent word
problems using a

bar model.
Model Calculations
4
GEEEEE || 6x5-2

Muffins come in
boxes of 5, Peter
buys 6 boxes of
muffins. How many
muffins does Peter
buy altogether?

Some content taken/adapted from:
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Year 4

6,7,9, 11 and 12
fimes tables.

Multiply TO and
HTO by O using
column
multiplication.

Represent the 6, 7,
9,11, 12 times
tables using
objects, cubes and
counters. Record
the multiplication
statements
alongside this.
Show the 11 and 12
times tables using
base ten.

lannunnuunslisl
R Ix12=
e B

Recap the grid
method from year 3
using place value
coun’rers

s

Base ten and place
value counters can
be used alongside
the short and
expanded column
methods.

Count in multiples
of 6,7,9,11,120n
a drawn number
line and recognise
patterns on a 100

square.
1[z]3]4]5]6[7]8 5 10]
101213141516 |17 18 1920]
21[B® 23| 24| 25| 26 27 28|29|30
313253 34|35 36 37[38[39]40
41|42 |43 45 46|47 |48(49|50
51|52 |53 54630 56 |57 58| 59| 60
61|62 63 64|65 ek 67 |68|69]70
|71 72 73(74|75|76 gz 78 79[ 80
31 82|83|84|85|86 89 90

s192|93[94)95|96 97|—hr’ﬂ

Represent the
place value
counters pictorially.
Draw the counters
using circles or
colours to represent
the different values.

Hundods | To

ns
0200060 b
8 aaaaa )
veowww D
20000 )

Explore patterns in
the times tables facts
and use these to
decide if a number is
a multiple of 6, 7, 9,
11, 12. Recognise the
relationship between
3, 6, 9 times tables.

Countiné,7,9,11,12
using counting sticks
and ofher resources.

Represent as a grid
method with formall
column addition to
find the final answer.

x 100 |20 |6

4 | 400 |80 |24

5%3
Use the expanded
and short column
method with TO x O
then HTO by O
alongside place

value counters.

Some content taken/adapted from:
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367 x 4= -1,468

Year 5

Column
multfiplication up to
4 digit numbers
multiplied by 1 or 2
digifs.

Recap learning
from Year 4 using
place value
counters and base
ten. Move towards
TO xTO, ThHHTO x O,
ThHTO x TO, HTO x
TO.

Use the grid
method where
necessary to
support the
understanding of
the column
mulfiplication
method.

X 100 60 7

80 | 8000 | 4800 |560

6 600 360 42

Multiply using the
column method for 4
digit numbers x 1 or 2
digits.

(23 x 4)
2 3 (23 x 10)

5 28 (132x4)
(132 x 10)

Some content taken/adapted from:
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Calculations
13 3 2]s o
x |§
|15 x : 6
gg 19,/5/|0 0/(3250 x6)
+100 6 5 0 o o (3250 x20)
Iqs 8 4 5 o] a
8 £33 Show decimal
e 000 . . .
[T 1] multiplication
Support the alongside it's non-
understanding of decimal counterpart

so that children can
see the relationship.
Ensure sufficient
coverage of

decimal
multiplication using
place value

counters before 10/100/1000 first.
moving into a

formal method. x5 = 7]
000 e 000

oo o6 ) ©|0)||@

| (l
| 0
H4-4 oleele
° ‘
| :
|

V| |@)||@D| | @

®)| @) |@||@

e weow

4 % 7 ones = 28 ones 4 %7 tenths = 28 tenths

X
w|w @

Some content taken/adapted from:
DfE National Curriculum
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Year 6 As Year 5 As Year 5 As Year 5 plus

multiplying decimals
Column up to 2dp by a single
multiplication with digit.

multi-digit up to 4
digits by a 2 digit
number.

/N’(
—uU7|oe w

Some content taken/adapted from:
DfE National Curriculum

NCETM

White Rose Maths
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Division

Objective and
strategy

Concrete

Pictorial

Abstract

Sentence Stems for
all year groups

Vocabulary for all
year groups

EYFS and Year 1

Sharing objects into
groups.

Division as grouping

Share objects into
equal groups using
a range of
materials.

(

-

% A

Use cubes,
counters and other
objects to make
groups of...

e.g. Put 10 cubes
into groups of 2.

—_—

0
&k By

e & @

e
(3

Use pictures or
shapes to share

@\

quantities.
$$ P&
$$ $$

Draw the cubes,
counters and other
objects to
represent the
calculation.

TITITITI

6 shared between 2
equals 3

10 shared between 5
equals 2

10 put into groups of
2 equals 5

divided into
groups of

divided
between

divided by

There are
groups and a
remainderof

is a multiple
of , so when it
is divided into
groups of ,
there is no
remainder.

If | multiply the
dividend by A
must multiply the
divisor by for
the quotient to
stay the same.

share
group
divide
divided by
half
dividend
divisor
quotient

dividend =+ divisor
= quotient

subitising - instantly
recognising an
amount.

unitising -treating
groups that
contain or
represent the

Some content taken/adapted from:
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Year 2

Halving

Division as grouping
within the 2, 5 and
10 times tables. .

Use base ten to
show the
partitioned
approach to
halving.

Half
Half

N/

reco

Use cubes,
counters and other
objects to make
equal groups of...
e.g. Put 10 cubes
into groups of 2.

biscuits in bags of 5. How many bags

Draw pictures,
representations
and the part, part,
whole model to
show the
partitioned
approach to
halving.

Represent the
divisionon a
number line or bar
model, including
the use of
repeated
subtraction.

Partition and
recombine, using
models to support.

46+2=40+2+6+2
=20+3=123

15+3=5
15-3-3-3-3-3
Divide 15into 3

groups, how many in
each group?

is a factor of
because

is a multiple
of because

Do | need to make
an exchange?

What has stayed
the same®?

What has
changed?

same number of
things as ones.

Some content taken/adapted from:
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NCETM
White Rose Maths




Arden Frimary School CalculaTion Yolicy

Division as sharing
within the 2, 5 and
10 times tables.

Share objects into
equal groups using
a range of
materials.

Represent the
division as an array
and notice the
connection
between
mulfiplication and
division.

10 children, 30 meatballs. How many each?

30 +10=3

abrp: e

3 tens is 3 each.

[ 2] <Jee3=21 51 5h

(X XN NN NN
]
@

! \
0 2 4 6 8

8 is divided into groups of 2. There are 4 groups
g+2=4
@ divided into groups of 2 is equal ta 4.
So,4 children get balloons.

)
e AVAYE
AVAVAVA

A VA VAR VA
0123456789 101112

Use pictures or
shapes to share
quantities. Use bar
modelling to show
and support
understanding.

u.-uo-uo}ou

12+4=3

/:\ {i\\/\h

\ / \ @\ /
\& T\
3 3 3

12 shared between 3 is 4

15+5=3

Year 3

Division of TO by O
including examples
with a remainder.

Continue the work
begunin Year 2
with arrays, sharing
and grouping

Continue the work
begunin Year 2
with arrays, sharing
and grouping

Continue the work
begunin Year 2 with
arrays, sharing and

Some content taken/adapted from:
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within the 3, 4 and | within the 3, 4 and | grouping within the 3,

8 times tables. 8 times tables. 4 and 8 times tables.
Use place value Show how the Understand the
counters to show number has been calculations that
o . partitioned in order | have been carried
the division. Begin to carry out the out with the place

with the dividend, | qivision. Use a part, | value counters and
which is then split part, whole model. |represent as number

info the _ | sentences.
appropriate L 1
number of groups @ @ 42+3
according to the W (2 G (@ 42730+12
divisor 30+3=10
. 12+3=4
Model caeuations| | Represent the 10+4=14
‘ ] o place value
#5857 | counters pictorially. | Complete written
‘ ST divisiqns, showing the
Make an exchange 10s i\ remainder using r.
where this is ey
e | 28+5=5r3
necessary. | Tledeksle]
- [ele)ele
Model Calculations
qoooop::oq

| )
‘ ' Use number lines to

support
Continue sharing understanding and
according to the show where there

divisor and

Some content taken/adapted from:
DfE National Curriculum
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represent the
calculation as a
number sentence.

Model Calculations

[ tem | ones

| xXxx
[ xxx
| 0000

y2:3:=4

Divide objects
between groups
and see how many
are left over to
illustrate the
concept of
‘remainders’.

]

might be a
remainder.

Draw dots and
group them to
clearly show where
there might be a
remainder.
Represent on a bar
model.

OOOOL

37

10 10 10 7

Year 4

Short division of
HTO by O including
remainders..

Use place value
counters to divide
TO and HTO by O,
including where
there is a
remainder. Show
alongside the short

Represent the
place value
counters pictorially.

Use known
multiplication facts to
recognise when a
division calculation
will have a remainder
and make a
prediction.

Some content taken/adapted from:
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division method.

Model Calculations
Tens Ones.
o0
3|y 2

Recognise where
counters may need
to be exchanged.

Model Calculations
-
o0 !
342
Model Calculations
-
o Iy
22 |lfsw2
o/ 0
® o

© 1005 | 10s | Is
O,

O
| 7k

Show the
calculation as a
part, part, whole
model.

Use the short division
strategy, showing
clearly any
remainders.

5Tt

Year 5

Short division up to
ThHTO by O
including
remainders.

Use place value
counters to divide
TO, HTO, ThHTO and
decimals by O,
including where
there is a
remainder. Show
alongside the short
division method.

Represent the
place value
counters pictorially.

100s | 10s

:

Use the short division
strategy for whole
numbers and
decimals, showing
clearly any
remainders.

Some content taken/adapted from:
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88|89 [0 oo B8 B8 [T 68
e o 2 o9 29 DO 98
o o e oo e
.3
o0
g8cR
! !
|9 30%
edl|edllegl .
1)
o0

Year 6

Short division.

Long division up to
4 digits by a 2 digit
number (including
decimails).

Short division as
Year 5 plus use
place value
counters to write
the remainder as a

decimal or fraction.

Model Ce

- —
LI ﬁ:ﬁ 2828l 2325
= 2228 yasioo

&8¢

- ———
L}

Long division, e.g.
2544 + 12,

1000s | 100s | 10s ]

o0 gm o000

We can't group 2
thousands into
groups of 12 so we

Represent the
place value

counters pictorially.

Is

© 100s 10s

N\ [657
&
=
RS T |

Use the short division
strategy for whole
numbers and
decimals, showing
clearly any
remainders, writing
them in their decimall
or fractional form.

Show remainders in
three forms:

62 r1 62 Y 62.5
2[1'zs 2125 2[125'0

Some content taken/adapted from:
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will exchange Long division for 4
them. digits divided by 2
digits.

0005}1005 ax UO‘&, 0212

| 12 (2544

iQ inder. %‘12
24
12% _2?1
il

We can group 25 Use knowledge of
hundreds into factors to simplify
groups of 12, long division
leaving one

calculations into two
short division

_1000s | 100s | 10s | 1s calculations.
i

| E.g. 2364 + 27 = (2364

hundred remaining.

+9)+3=87rb.
122544
MT Use knowledge of
1_22 multiples to support 4
After exchanging 3:32'5: 2 digif

the hundred, we
have 14 tens. We
can group 12 tens
info a group of 12

Some content taken/adapted from:
DfE National Curriculum
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which leaves 2 2

LS

TeﬂS. 00 3 L bo

‘ 15 a0 1<

1 1000s [ 100s | 10s | 1s 40

B

2| | &¢ 120

L

838 |§§§§ )

kS

150
0212
12|2544

24

nder. 14
12

24
—24
0

After exchanging
the two tens, we
have 24 ones. We
can group 24 ones
into 2 groups of 12
which leaves no
remainder.

Some content taken/adapted from:
DfE National Curriculum
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Fractions (calculation only)

Objective and
strategy

Concrete

Pictorial

Abstract

Sentence Stems for
all year groups

Vocabulary for all
year groups

EYFS and Year 1

Find half of an
object, shape or
quantity,
recognising that
half is one of two
equal parts.

Find a quarter of an
object, shape or
quantity,
recognising that a
quarter is one of
four equal parts.

Use familiar objects
and counters.

S @O O
oo 222 @

Use familiar objects
and counters.

There are akes.
OO®® i cianw
Ada

o
353
s

P T
2999
&L 1YY

Recognise halves
and quarters in
drawn shapes.

Qe @
AGH @ onm

Draw the counters
they have split into
half.

None at this stage.
Children will just use
the words half and
quarter not the
notation 2 or Ya.

This is a whole
because | have all
of it.

There are in
the whole group.

There are in
this part of the

group.
is a whole,
is a part and
is a part.

The whole is

numerator
denominator
tenth

hundredth
proper fraction
improper fraction

equivalent
fraction

mixed number

Some content taken/adapted from:
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Year 2

Find 2, ¥4, Y, 2, % of
a length, shape, set
or quantity,
recognising that
the parts have to
be equal.

Find the non-unit
fraction three
quarters.

Use familiar objects
and counters to
show the fractions.

PR

§‘@~323
eeeee ©=\Z
CIoIo00)

TS L)
oo

Share counters info
four equal parts
and count three
parts.
.@@Q(@(@

Begin to represent
the fractions in bar
models and part,
part, whole models.

B
& @

|...|...|...|...|
Find three quarters
using bar models.

Use the notation for
fractions, e.g. 2 of 12
isé6and Y5 of 15is 5.

Represent the bar
model and part,
part, whole model
with numerails.

divided into
equal parts.

of the parts

has been shaded.

can be
written as

Isay _ ._ butl
think __ wholes
and ___ fenths.

is between

and

is the
previous whole
number/tenth/hun
dredth and is
the next whole
number/tenth/hun
dredth.

is

10/100/1000 times

common
denominator

vinculum (fraction
bar)

integer

common
denominator

Some content taken/adapted from:
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Year 3

Find unit and non-
unit fractions of
amounts.

Separate counters
into equal groups,
relating to division.
30 + 5 = 6 therefore
Y% of 30 = 6. 36 of 30

253)

Begin to show the
counters within the
bar model
diagram. Counting
more sections
when calculating a
non-unit fraction.

FY YN Y Y \T Y Y Y v ¥Y v~
}0000»004001004
]

When working with
larger numbers, use
place value
counters to
calculate.

Show the bar
model using
counters or figures,
alongside the
abstract
calculation, varying
the question type
to enable deeper
understanding. E.Q.
Y% of a number is

12, what is the
number?e
Model Calculations
o +of 60=12
E! 12x5=60

Recognise that to
find a non-unit
fraction of an
amount, the same
bar model can be
used - with more
sections being
counted. Show
alongside the
abstract
calculation. E.g.
Peter has 30

¥ of 60=12
60+5=12

30+5=56
6x3=18
¥% of 30=18

Once the bar model
has been explored,
understand the
abstract concept as
“divide by the
denominator and
multiply by the
numerator.”

bigger than .

If is the
whole, then is
part of the whole.

The denominator is

because the
whole is divided
into equal
parts.

The numerator is
because
parts are

shaded.

The whole has
been divided into
equal parts.
of the parts
have been
shaded; that is
of the whole.

There are

parts between zero
and one, that
means we are
counting in units of

Some content taken/adapted from:
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Add and subftract
fractions with the
same denominator.

E.g.find Y4aof 84 =
21, % of 84 = 63.
i =

Use paper strips
and circles to
explore adding
and subtracting
fractions and show
as number
sentences.

sweets. He eats 3%

of the sweets. How
many sweets does
he eat?

Model Calculations
- 10f30=6
: 30:5=
CIelelele]  |lg,3.08
= 20f30=18

Use bar models to
represent the
paper strips and
perform the
calculations.

T T

. 3
We can use this model to calculate E+§ = g

Cross out the
sections of the bar
that are being

subtracted.
[ HREpasme
7 7 7

Use knowledge of
addition and
subtraction of

Move from the bar
model to the number
line and then the
abstract, continuing
to show the pictorial
to support.

is equivalent
to

and are
related fractions
because the
denominaftor,
" ", isa
multiple of the
other denominator

What has stayed
the same?

What has
changed?

Some content taken/adapted from:
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fractions to find
different ways to
partition - use the
part, part, whole

©|®
O w
1
O | n

model.

(7 —
.-’Tﬁ"\:) s \rfx)
AL il - ~

&) \iZ/

Explore addition
and subtraction
through the use of
the fraction wall.

ElEEENENENEN
EIENEI AR ENEA R EAEY

Some content taken/adapted from:
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Year 4

Add two or more
fractions with the

Subftract two
fractions with the

Subtract from
whole amounts.

same denominator.

same denominator.

As Year 3, including
examples where
the fractionis
improper and
where more than
two fractions are
used in the
calculation.

Understand that
whole numbers
have equivalent
numerators and
denominators.
Explore this using
paper strips.

As Year 3, including
examples where
the fractionis
improper and
where more than
two fractions are
used in the
calculation.

T TTTIEETTT 2+i=
OO
- many

[T T XD

1 =

2
7

oo

10

1 _0
%

>

6

Use bar models to
illustrate the
subtraction
calculation,
showing larger
whole numbers as
more than one
strip.

44444

As Year 3, including
examples where the
fraction is improper
and where more
than two fractions
are used in the
calculation.

. . 17 9
Annie uses the number line to solve oo

Show number lines
alongside the bar
model to illustrate the
subtraction
calculation and
move to the
abstract.

Some content taken/adapted from:
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Calculate fractions
of a quantity.

As Year 3 plus...

Use counters and
place value
counters to find unit
and non unit
fractions of
amounts,
Understand the
‘divide by the
denominator,
multiply by the
numerator’ rule
and apply when
using counters.

RRHH e

= =

As Year 3 plus...

Represent the
calculation using a
bar model.

g of 369 = 205

Moving tfo...

As Year 3 plus...

Show all steps in the
calculation using the
‘divide by the
denominator,
multiply by the
numerator’ rule with
increasing
complexity. Use all
multiplication facts
from Year 4 and
relate to division.

Find gof 369.
369 + 9 = 4]
41 x5=205

Some content taken/adapted from:
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Year 5

Add and subtract
fractions with the
same denominator
and denominators
that are multiples of
the same number.

Add and subtract
fractions within
one.

Add three or more
fractions.

Some content taken/adapted
DfE National Curriculum
NCETM

White Rose Maths

As Year 4 for
fractions with the
same denominator.

Use paper strips
and circles to
identify equivalent
fractions when
working with
fractions whose
denominators are
multiples of the
same number.

from:

As Year 4 for
fractions with the

same denominator.

Here are two bar models to tat:u.aiei - é

Represent the
paper strips using
bar models that
show the
equivalent
fractions.

1,1 4. 1_5
141 48,1.5

Add three or more
fractions including
greater complexity
using bar models
alongside
calculations.

Show subtraction
using crosses on a
bar model.

D EE

As Year 4 for fractions
with the same
denominator.

Represent the
calculationinit’s
abstract form
alongside the bar
model, beginning to
recognise the
arithmetical
connections
between numerators
and denominators.

Find the difference
using a number line.
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Year 6 As Year 5 plus:
children will be
encouraged to find
the lowest common
mulfiple in order to
find the lowest
common

denominator.

Add and subftract
fractions and mixed
numbers.

Multiply fractions by | As Year 5.

integers.

lllustrate the
equivalence of 2 x
Yaand 2 of Vs
through fraction
strips.

Multiply fractions by
fractions.

As Year 5 plus:
children will be
encouraged to find
the lowest common
mulfiple in order to
find the lowest
common
denominator.

As Year 5.
T
St

“ooe L

Show the
equivalence of %2 x
Ysand 2 of Vs
through the use of
bar models.

As Year 5 plus:
children will be
encouraged to find
the lowest common
multiple in order to
find the lowest
common
denominator.

As Year 5.

Recognise the
formula for
multiplying fractions
as multiplying the
numerators and
denominators.

Some content taken/adapted from:
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Divide fractions by
integers.

Find fractions of an
amount.

Represent the
division of fractions
by integers using
paper strips.

As Year 5.

Show how to divide
fractions by
integers using bar
models.

As Year 5.

Understand that to
divide fractions by
integers, you need
only divide the
numerator.

42

4, +
==
9 9

As Year 5.

Some content taken/adapted from:
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