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Aims

The aims of the policy are to provide guidance on the steps needed when teaching the four main operations: addition, subtraction, multiplication and division, as
well as guidance on mental maths expectations for each year group. The policy aims:

to ensure consistency across the school

to outline a consistent approach to progression

to use assessment for learning to identify suitable next steps in calculation for groups of children

to encourage the mathematical language used to describe each operation, and display it on learning walls
to ensure children are taught each stage through variation of question type and context

How to use this policy

Each operation is set out year by year using the concrete, pictorial and abstract approach, in line with our Mathematics Policy:

Concrete — children use real objects and manipulatives, such as cubes, Dienes, Numicon, bead strings and place value counters.
Pictorial — children draw or use pictures, diagrams and models, such as part-whole models, bar models and number lines.
Abstract — children use numbers and symbols, moving towards efficient written methods.

Key vocabulary for each operation is listed at the end of each section.
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Year 1 Addition

Obijective and

Concrete

Pictorial

Abstract

strategy

Combining two parts
to make a whole

Part-whole model

Starting at the bigger
number and counting
on

Regrouping to make
10

(Vital small step for column

addition later)

tt“

Use part part whole model.

10 Use cubes to add two num-

- & bers together as a group or
E in a bar.

e

Start with the larger number on the bead

string and then count on to the smaller num-

ber 1 by 1 to find the answer.

e e

Start with the
bigger number
and use the
smaller number
to make 10.

Use ten frames.

3
Y
wholc\ % $$
@ .I.\. 8§

3 8ats S bers together

as a group or in
T

12+5=17

10 1 12 13 4 1§ 16 17 8 19 20

Start at the larger number on the number
line and count on in ones or in one jump to
find the answer.

3+ 9=

Use pictures or a number line. Regroup or
partition the smaller number using the part
part whole model to make 10.

9+ 5 =[14]

Use the part whole model diagram as
shown to move into the abstract.

5+12=17

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

answer.

7+4=11

If | am at seven, how many more do | need to
make 10. How many more do | add on now?
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Concrete

Objective and
strategy

Represent and use
number bonds and
subtraction facts to 20

2 more than 5.

Pictorial

Abstract

Emphasis on mathematical vocabulary
e 3 more than 4 is equal to 7
e 3morethan4is7
e 7is 3 more than 4

Year 2 Addition
Objective and Concrete Pictorial Abstract
strategy
Adding multiples of 50=30=20 20+30=50
ten . -
HERE 70:50+20
3 tens + 5 tens = tens t— =

Model using dienes and bead strings

Use known number

facts / —g
Part-whole model 10 N\ @

Explore ways of making numbers up
to 20

O O O
|:ll:l + I:lD EID DEID

J00- CA0- D000

Using known facts

30+50=

Use representations for base ten

e ]

I—]+l:|=20
| ]+ ]=20

I+ 1= 1

Draw representations of H, Tand O

Vary the position of the equals sign
and missing number problems

_ +1=16
1+ =16
16-1-=

16-_ =1

3+4=7
Leads t0 30+ 40 =70
Leads to 300 + 400 = 700
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Objective and
strategy

Bar model

Add a two-digit
number and ones

Add a two-digit
number and tens

Add two two-digit
numbers

Concrete

Qg0 eeee

3+4:=7

o008 .,

0O0CC

o[o/0/0

i
I

Children explore the pattern.

Use ten frame to
make ‘magic ten

17+5=22

27+ 8=32

I |

25+10=35
Explore the ones digit did not
chanae

15

Model using dienes, place value
counters and numicon

Pictorial
muny|
7+3=10

17+5=22

Use part
part whole /\
and number

. |® @

model. 16+7

27 + 30

+10 +]0 +10

1 ] I {
I I 1 I

27 37 47 57

a7 67 72 47 67 70 72

Use number line and bridge ten using

part whole model

Abstract
23 | 24
23 +24 =47

17 %52 2¢é

Explore the related facts

17+5 = 22
5+17 =22 2
22-17 =5 - 5
22-5=17

27 +10= 37

27 +20 =47

27+ _____ =57

25 + 47
20/+ L \40\+7

20+40=60
5+7 =12
60+12=72
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Concrete Pictorial

90 & 3
"I'@ =
9

Combine to make 10 first if

Objective and
strategy

Add three one-digit
numbers

Regroup and draw representation.

o4

. . o

Abstract
+7]
=

Combine to make 10 first if

4+ 7 +(6
10

possible, or bridge ten then add o =15 possible, or bridge ten then add
third digit third diait
Year 3 Addition
Objective and Concrete Pictorial Abstract
strategy
Column addition - no T o _ Move to drawing the counters using a 22 3
exchanging el P T
R N tens and ones frame.
Add two or three 2- or 3- TR ——
digit numbers e +114
tens ones
Add together the ones first, then the
tens.
& 337

< EEEE B @

C EmE

7
s[e]s |
OO0 (0000 |1
.....i-fi
Move to using place value counters

2

@

Add the ones first, then the tens
then the hundred.
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Objective and
strategy

Column addition with
exchanging

Estimate the answers
to questions and use
inverse operations to
check answers

Concrete

* | HEH

) ¥
s H

g e

&

Exchange ten ones for a ten. Model
using place value counters or
numicon.
| o}
POCe 0000
Qo

(C[C) 02000
[elele)

46 +27 =73

PR

Estimating 98 + 17 = ?

100 + 20 = 120

Pictorial
o9 0O
o i - T
® o8 +17

..

1

Draw a representation of the grid to
support understanding, carrying the
ten underneath the line after
exchanging

l |
TIREIITELITL
90 100

Use a number line to illustrate
estimation

Abstract

500+ 30+ 6
80+5H

500 + 110 + 11 = 621

Start by partitioning
the numbers before
formal column to show +

the exchange.
62

11

o0

h
)
wh O\

—_—

Building up known facts and using
them to illustract the inverse and to
check answers:

98 +17 =115
17+98 =115

115-98 = 17
115-17 =98
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Year 4 - 6 Addition

Objective and
strategy

Year 4 — add numbers
with up to four digits

Year 5 — add numbers
with more than four
digits

Add decimals with two
decimal places, including
money

Concrete

Continue to use dienes and place
value counters to add, exchanging
ten ones for a ten, ten tens for a
hundred and ten hundreds for a

thousand
100s | 10s 1s
[-1-] 000
eoo _| 2090 | 88
[ ol&

6 1 1

Introduce decimal place value
counters and model exchange for
addition

hundredth

tens|  ones 4 tenths

Pictorial

- | 00s

Draw representation using place
value grid

Abstract

Continue to exchange and carry
forward tens and hundreds

Relate to monevy and measures

728

+546

1274

11 [f[2/3]- (59
+|£7]- 55
ﬁ?]'“\-
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Objective and
strategy

Year 6 — add several
numbers of increasing
complexity

Including adding money,
measures and decimals
with different numbers of
decimal places

Key vocabulary: addition

sum, total, parts and wholes, plus, add, altogether, more, ‘is equal to’ ‘is the same as’

Concrete

As Year 5

Pictorial

As Year b

Abstract
81/05(9
366 %
1S[30]]
+[2 0|55
(2105 /]9
TTT| T[T
23- 36!l
Insert zeros for Q- 0RO
place holders. +S? '_ ggg
93 :[5]1 I)
Z7 1 2
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Year 1 Subtraction

Obijective and T
strategy
Take away ones Use physical objects, counters,

cubes, etc to show how objects can
be taken away

o0®0
.. e

b
R ° ]!

Move objects away from the group,
counting backwards

o&p C¢]

Move the beads along the bead
string as you count backwards
rereeneee

e

Counting back

Find the difference Compare objects and amounts

m 7 'Seven is 3 more than four

1T 4 LQY
T am 2 years older than my ObJ BCTS

sister’

S vencm 1‘0
represent

v ‘ y' bar model

Pictorial

Cross out drawn objects to show what
has been taken away

P

Count backwards in ones using a
number line

Count on using a humber line to find
the difference

Abstract
9-4:=5

17-8=9

Put 14 in your head, count back 5.
What number are you at?

Sarah has 11 apples and her brother
has 5. How many more does Sarah
have than her brother?
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Objective and
strategy

Represent and use
number bonds and
related subtraction
facts within 20

Part-whole model

Make 10

Bar model

Concrete

1 Link to addition. Use
L_1 part whole model to
@ N\ model the inverse.

If 10 is the whole and 6 is one of
the parts, what is the other part?

10-6 =4

14-5=9
EeTTT | R
Make 14 on the ten frame. Take 4

away to make 10, then take one
more away so that vou have taken 5

GOGQ
-~ OOOO

5-2:=3

Pictorial

Use pictorial representations to
show the part

13-7

13—-7=[6] _,
3[4 :

Jump back 3 first, then another 4.

Use 10 as the stopping point.

R B

Abstract

Move to using numbers within
the part whole model

How many do we take of f first to

get to 10? How many left o take
of f?

10=8+2
10=2+8
10-2=8
10-8=2
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Year 2 Subtraction

Objective and
strategy

Exchange a ten into
ten ones

Partition to subtract
without exchanging

Make ten strategy

Progression should be
crossing one ten, crossing
more than one ten,
crossing the hundreds

Concrete

Use place value chart to show how
to exchange a ten for 10 ones

e

) ! e &
&

L o *

34-13:=21 [——
Use Dienes to -1 -
show how to }% b
partition the
number when )
subtracting — """
without exchanaing
p T mm—
2 ey

t —¥ y—

28 30 =3

34 -28

Use a bead string to model
counting to the next ten and the
rest

Pictorial Abstract
COOOY KO0 9 20-4=16
0 C}OOO a0 Ooog
D002 200572
L Y'Y 3L 9200
20-4
Draw representations of Dienes and 43 -21=22
cross of f
o |
H 0
43-21=22
“ +10 73 93-76=17
76 80 90 93

counting on’ to find “difference

Use a number line to count on to the
next ten and then the rest
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Year 3 Subtraction

Objective and
strategy

Subtract numbers
mentally, including:

* a three-digit number and
ones

« a three-digit number and
tens

« a three-digit number and
hundreds

Column subtraction
without exchanging

Column subtraction
with exchanging

Concrete

| Otwemesenn
e A

47—32

Use Dienes or Numicon to model

Begin with Dienes or Numicon. Move
to place value counters, modelling
the exchange of a ten into 10 ones.

g
i i

Pictorial

Draw representations fo support
understanding

OOIoaoaorn | [ ] i Calculations
Eannsnnnasl 1) %4
3 | 2
R Ssc===ccag i
— ST o L

Draw Dienes or place value counters
and cross off

4s

‘29 Tens_| Ones

/EHE E HQZE’E:/X/

Abstract

678=7? -1
688-10="7
678 =?-100

Vary the position of the answers and
questions.
Expose children to missing number
questions and vary the missing part
of the calculation.

Intermediate step may be needed
to lead to clear subtraction
understanding

47-24=23 277
g40 + 7 ";

— 20t 4 3 } L
—20+3 bl el

§36-254587] Been vy

" v v partitioning into
ﬁb‘ 1% b pv columns

, 200 50 &
500 80 2

F28-562<146 |
L] v u

G; |2 a

- el -

Bt

Then move to
formal method.
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Year 4 - 6 Subtraction

Objective and
strategy

Subtracting tens and
ones

Year 4 — subtract with up
to four digits

Introduce decimal

Subtraction through the
context of money

Year 5 - subtract with
at least four digits,
including money and
measures

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

Year 6 — subtract with
increasingly large and
more complex
numbers and decimal
values

Concrete

234 - 179
® ®

©0 000 0000

clomml 1 1 )
CeC0 000
© (X 1}

Model process of exchange using
Numicon, Dienes and then move

to place value counters

As Year 4

Pictorial

Draw place value counters and show
exchange - see Year 3

Draw place value counters and show

exchange - see Year 3

Abstract

ZX0 8%
= 121129
28928
Use zeros ‘Z';i/ IG% : .O
for - 37’)_5
:Iaceholder 6 '7 CI 6 - S
8,6 9 9
~| 1€19:9/4/9
60,750
RIS |- el (9 |k
fe 36! OSij
G619 339k
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Key vocabulary: subtraction
take away, less than, the difference, subtract, minus, fewer, decrease, ‘7 take away 3, the difference is four’
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Year 1 Multiplication

Obijective and
Concrete
strategy
Doubling Use practical activities using
manipulatives including cubes and

Numicon to demonstrate doubling

+ =

doudle 4is 8
4x1=8 + =

Counting in multiples

Making equal groups

Use manipulatives to create equal
and counting the total

groups

'.ﬁﬁ

x—|8

Pictorial

Draw pictures to show how to double
numbers

Double 4 is 8

O O OO0

o O OO

Make representations to show
counting in multiples

2 2 2 L 2 2 Y

'L/ OI\, UC O‘&/ MCui\_ C @ G\C C‘l«_- ul(“(_‘
“ (4 8 e e v e it 20

Draw and male representations

Abstract

Partition a number and then double
each part before recombining it back

together ie

7/ \
10 6
le 'xZ

20 4+ 12 37

Count in multiples of a number aloud

Write sequences with multiples of
numbers

2,4,6,8,10

5.10.15. 20. 25. 30
2x4-=-8
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Objective and Concrete
strategy

Repeated addition

e

Eﬁfﬁfﬁ"

Use different objects to add equal
groups

Use objects laid out in arrays to
find the answers to 2 lots of 5, 3

lots of 2 eftc.

Understanding arrays

Pictorial

Use pictures including number lines to
solve problems

3+3+3+3+3
® 9 ® 2)-15
@ L 3
® e ® e ® .
L L o
- - - - -
$ - ~ v v g

Draw representations of arrays to
show understanding

e

WAl

C o @

YY)
©00e

eee

:
O @

Abstract

Write addition sentences to
describe objects and pictures

12222

2+2+2+2+2=10

3x2=6

2x5=10
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Year 2 Multiplication

Objective and Concrete Pictorial Abstract
strategy
Doubling Model doubling using Dienes and Draw pictures and representations to Partition a number and then double
show how to double numbers each part before recombining it back

place value counters
together.

Lol 1L s]

A A

| ': BEE pRE IxZ Ix)
Hi GO0 oo 20 + 12 =32

40+ 12=52

Counting in multiples = —— ——— Number lines, counting sticks and bar ~ Count in multiples of a humber aloud.
of 2,3,4,5and 10 .
e BG4 £ % 5 5 4 55 5k 40 models shoula_j be used ‘ro_ shc_;w

representation of counting in Write sequences with multiples of

Repeated addition ;
multiples numbers.

2 oyil/

W 0,24 6, 8,10

LTI LT LT g ’ 0,3.6,9 12 15

0, 5,10, 15, 20, 25, 30

4 x3=_
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Objective and
strategy

Multiplication is
commutative

Using the inverse

This should be taught
alongside division, so
pupils learn how they work
alongside each other

Concrete

Create arrays using counters and cu-
bes and

Numicon.

Pupils should understand that an array can
represent different equations and that, as
multiplication is commutative, the order of
the multiplication does not affect the answer.

Fasss—

Pictorial

Use representations of arrays to show
different calculations and explore

commutatively

gass
Q000>

0000
Q000>

OO

EEiEa

(3| m{my

Abstract
12=3x4
12=4x3

Use an array to write multiplication
sentences and reinforce repeated
addition

00000
00000
00000

5+5+5=15
3+3+3+3+3=15
5x3=15
3xb=15H

! X X
[o o QRN SN AN RN N AVEE AV N
" non

1]
X X
N B PO NSO

-\ I s B B0 < Jio « BN - \N)
"

1]
e

Show all 8 related fact family
sentence
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Year 3 Multiplication

Objective and
strategy

Grid method

Concrete

Show the links with arrays to first

introduce the grid method
1 [ 3] 4rows
§iii
LR 11 . 1 of3

Move onto base ten to move towards a more

compact method.

— 4 rowsof13

Move on to place value counters to show how
we are finding groups of a number. We are
multiplying by 4 so we need 4 rows

@ . Caitulanon:
4x126
@ @ ® Cakulations
o 0C 4x126
= 6 E
o D0
—© EE

Fill each row with 126.
Add up each column, starting with the ones
making any exchanges needed

Then you have your answer.
e © ]

a%ﬂ

Pictorial

Represent work with place value
counters in a way that they
understand

Draw the counters using colours to
show different amounts or just use
circles in different columns to show
their thinking

Bar models are used o explore
missing humbers

4x|:]=20

Abstract

Start with multiplying by one-digit
numbers and showing the clear
addition alongside the grid.

30 5
7 4 210 35

210 + 35 =245

The next step is to multiply by a

two-digit humber showing the
different rows within the grid
method

10 8

10 100 80

3 30 24
35 Move to formal
X7 written method

245
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Year 4 Multiplication

Objective and
strategy

Grid method recap
from Year 3 for two-
digit x one-digit

Move to multiplying three-
digit numbers by one-digit

Use place value counters to show

Concrete

how we are finding groups of a

number. We are multipltipying by 4
so we heed 4 rows

@

©)

=)

Fill each row with 126

E)_E

i

Calculatians

4x126

@ © €]

D OO0 [ ]

oM (0.0]

@ 00 E

oM (00)
)
(2]
[©)
)

£

Add up each column making any

exchanges needed

Pictorial

Represent work with place value
counters in a way that they
understand.

Draw the counters using colours to
show different amounts or just use
the circles in the different columns to
show their thinking

L4 X3=72

Abstract

Start with multiplying by one-digit
numbers and showing the clear
addition alongside the grid

X 30 5
7 210 35
210 + 35 =245
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Objective and
Concrete
strategy
Column multiplication Continue to use place value
counters to support. Start with no

exchanging

Hundreds Tens

It is important at this stage that

they always multiply the ones first.

The corresponding long

mulitplication is modelled alongside

Pictorial Abstract

327

x | 300 20 7

4 [1200 [80 |28 I ‘ x 4
28
The grid method may be used to 80
show how this relates to a formal 1200
written method. c —
1308
o This may lead
3 2 7 toa compact
X LL method.
| 309
o2

Bar modelling and number lines can
support learners when solving
problems with multiplication
alongside the formal written
methods.
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Year 5 and 6 Multiplication

strategy

%:Igfn and. Z'.Iggi'tc i riindreds Tt is x 1300 |20 |7 — S

digit important at 4 11200 |80 |28 » ..
this stage 28
that they 80
always 1200
multiply the 1308
ones first.

Use place value counters o support

understanding. This initially is done 32|7 This will lead tc
with no exchanging X 18 a compact
321 x 2 =642 | 3 O 8 method.
! 2
Column multiplication ~ Manipulatives may still be used with 10 8 1|8 s
irst row
. x|]1]3
l‘rh.e cc?r'r'espondmg long . - < (8x3 020, cany.
multiplication modelled alongside ‘ 4 L ing the 2 for 20,
i8]0 then 1x 3)
213 |4 18 x 10 on the
2nd row. Show
multiplying
Continue to use bar models to support ] 23 4 zz;‘:‘;"
pr‘oblem SOIVing L zeroin

U Q I (1234x6)

I i z O . units first
9. 744
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Year 6 Multiplication

Objective and e Pictorial Abstract
strategy

Multiplying decimals Remind children that the single digit
up to 2 decimal places belongs in the ones column. Line up
by a single digit ] .. )
the deciaml point in the question and
answer.

I |9

3 .
x 8
205152

1Y I

Number of decimal places in the
question is reflected in the answer.

Key vocabulary: multiplication
double, times, multiplied by, the product of, groups of, lots of, equal groups.
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Division
Year 1 Division

Objective and Concrete Pictorial Abstract
strategy

Division as sharing Pictures or shapes used to share 8 shared between 2 is 4.

Vi uantities
i e )

£ 33
£$$ $3

' ‘ ‘ 8 shared between 2 is 4.

- B%®

12 shared between 3 is 4

10

I have 10 cubes. Can you share them
equally into 2 groups?
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Year 2 Division

Objective and e Pictorial Abstract
strategy

Division as sharing "O O Q 6+2=3 |
\ What's the calculation?
l s | 3 . 3

7

Representing sharing pictorially.
Joe has 10 cubes. Can you share

them into 2 equal groups? ?
2 | 2 | 2
Bar models used to share and to
support understanding of equal

parts.
Division as repeated < pr— Abstract numberline
subtraction (SR it 242 -2 -2 _a2
e X TRTEEAT
& . =N
3 .
é\(jyn o 1 ‘ 6 5 T - "y 1/'_\é
Sl & 4 5 e R 8 4 S
3 oroups

Understanding division as repeated
subtraction and groupings
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Objective and
strategy

Division within arrays

Concrete Pictorial Abstract

Link division to
multiplication using an

Find the inverse of multiplication
and division sentences by creating

OO G
OO
OO
GG

&
O

array. Think about the four linking number sentences.
number sentences that @00 @ O 3x4:=12
can be created. _ . 4x3=12
Draw and array and use lines to split 12-3=4
5% 2 =10 'I'-he. array into groups. Which 5.4-3
2% 5=10 multiplication and division sentences
10-2=-5 can be made?
10+5=2

Year 3 - 4 Division

Objective and Concrete Pictorial Abstract
strategy

Division as grouping Use cubes, counters, objects or 20 How many groups of 8 are in 24?
place value counters to support
understanding. 24 - 8 =

20+9="?

0 S x ?2=20

—

—

('-./ (\l i [~ .
-

28 +2=14
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Concrete Pictorial

Objective and
strategy

Division with arrays

@1¢
OO
GG

Draw and array and use lines to split
the array into groups. Which
multiplication and division sentences
can be made?

Link division to multiplication using
an array. Think about the number
sentences that can be created.

4x6=24
6x4=24
24 - 4:6
24 6= 4

t 2 3¢ 2 3¢ 23 ERERER
28 &8 &8 e

[o]e]e]e]e]e]e)
l 0\ 5 a 1y

. A pictorial representation of the
practical resources used.

Division with
remainders

Divide into equal groups. How many
are left over?
14 - 3 =

Abstract

Find the inverse of multiplication
and division facts by creating linking
number sentences.

4x6=24
6x4=24
24 +-4:=6
24+-6:=-4
24=4x6
24=6x4
6=24+4
4=24-+6

13 + 4 = 3 remainder 1
Children should use their times
table facts and also represented

as repeated subtraction on a
number line.
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Objective and e Pictorial Abstract
strategy

Division as sharing JLAt. LB Partitioning to divide using a whole-
® G ® \*g g$60 part model.
-y 2 \ 0 & ¢ 42 -3 =14
e { - o0 0o
- 4 - ® e 00
P’ \!
Pt e e 0o
Using place value counters share into o
equal groups. Exchange if necessary Drawing of the resources used
Partition so that each part is
42 - 3:=-14 divisible.
42 =30 +12
30-3=10
12+-3=4
10+4=13
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Year 5 - 6 Division

Objective and e Pictorial Abstract
strategy

Divide at least 3-digit i S Pictorial representations to show
numbers by 1-digit B Step 1: make 615 . £ +
S 28 e grouping of concrete resources

2 whilst the children need it. 1
T Step 2: Circle your
e © |88  groupsof 5

. Step 3: Exchange 1H for
® 10T and circle groups of
5

=
-

®
_|oeo00

2%e Step 4 exchange 1T for
100nes and circles groups
of 5

ceeee
e0ee

Use of the 'bus stop’ method using
place value counters.
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Year 5 - 6 Long Division

Objective and
strategy

Long division

6@9@6 J..

eeee “tee
08ee e @
2088
00ee
868

2544 = 12

How many groups of
12 thousands do we
have? None

Exchange 2 thousand for
20 hundreds.

How many groups of
12 are in 25
hundreds? 2 groups.
Circle them.

We have grouped 24 hundreds so can take
them off and we are left with one.

™ - rl e

ceeeoTR
eee [Oﬂg:
e

86063
0eee g

Exchange the
one hundred
for ten tens so
now we have 14
tens. How many

groups of 12 are in 142 1 remainder 2.

™

Key vocabulary: division

GOSGO "

e §§=f..

eoee

Exchange the two tens for
twenty ones so now we have
24 ones. How many groups
of 12 are in 242 2

share, group, divide, divided by, half, repeated subtraction.

Pictorial

Children can represent

place value counters and
record the subtractions

beneath.

0
12| 2544

12|2544
24

Abstract

Step one- exchange 2
thousand for 20 hundreds
so we now have 256
hundreds.

Step two- How many groups
of 12 can I make with 25
hundreds? The 24 shows the
hundreds we have grouped.
The one is how many
hundreds we have left.

Exchange the one hundred
for 10 tens. How many
groups of 12 can I make
with 14 tens?

The 14 shows how many tens
I have, the 12 is how many I

grouped and the 2 is how many tens I have

left.

0212

12|2544

Exchange the 2 tens for 20
ones. The 24 is how many ones
I have grouped and the O is
what I have left.
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