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What is a calculation policy?

This calculation guidance helps teachers to identify the preferred methods of mental and written calculations for our school, based on White Rose methodology. This guidance con-
tains the key procedures that will be taught within our school.

Why do we need this?

It is necessary to ensure consistency and progression of methods for calculation throughout the school. This guidance provides teachers with a clear path of progression in calcula-
tion, allowing them to help children progress and identify stages of progression that children may find challenging. It is important for children to be able to apply their strategies
to everyday situations and wherever possible teachers should use real life context when teaching calculation, including the use of estimations.

The consistent use of colours for place value counters will be used across school to ensure continuity and conceptual under- HTh | TTh
standing. ©

How to use this guidance?

The auidance is into year group sections; addition and subtraction, multiplication and division. National age expectations are highlighted to show the stages children are expected to
reach by the end of the year group (National Curriculum 2014). High expectations will result in above average progression over KS2. When planning for a class it will be necessary to
look at the year below to reinforce previous strategies taught..

Range of strategies to be included in all year groups
The calculation policy shows the range of strategies that the children will be introduced to however do not necessarily need to be taught in the order shown.
Establish mental methods based on a good understanding of place value
Use concrete objects to support calculations
Use of informal jottings to aid mental calculations
Develop use of empty number line to help mental imagery and aid recording
Use models and images to promote understanding.
Use partitioning and recombining to aid informal methods
Use inverses to check calculations
Introduce expanded methods
Develop expanded methods into compact standard written form
Children will be encouraged to then select an appropriate method to solve problems. (Do I need to use an expanded or compact written method?)




Before formal written methods can be used it is necessary for the children to have a secure understanding of place value appropriate for the year group

Before carrying out a calculation, children will be encouraged to consider some or all of the following points dependent on their current year group
What size do T expect the answer to be?
Can I calculate in my head?
Could T use jottings to keep track of the calculation?

Vocabulary

Misconceptions will occur, and need to be rectified quickly. It is necessary to use clear, unambiguous language o minimise misconceptions, and this should be consistent across the
whole school. Teachers can use the common misconceptions identified in White Rose schemes of learning to plan for addressing misconceptions within their teaching. For example:

When using column methods for subtraction the children should be told to ‘exchange’ a ten for units, or a hundred for tens, not to ‘borrow’ a ten or a hundred.
When teaching multiplication / division by 10, 100 etc., the figures move, not the decimal point. The decimal point always resides between the ones and the tenths!

When multiplying an integer by 10 we do not ADD a 0. Adding implies addition and the addition of a nhumber and zero means the original number remains unchanged.

Please note all National Curriculum information:

The National Curriculum in England. ©Crown Copyright 2013




Addition




Skill Year Representations and models
Add two 1-digit Part-whole model Ten frames‘ (within 10)
umbers to 10 1 Bar model Bead strings (10)
Number shapes Number tracks
Part-whole model Bead strings (20)
Add 1 and 2-digit 1 Bar model Number tracks
numbers to 20 Number shapes Number lines (labelled)
Ten frames (within 20) Straws
Add three 1-digit Part-whole model Ten frames (within 20)
2
numbers Bar model Number shapes
. Part-whole model Number lines (blank)
Add 1and 2-digit 2 Bar model Straws

numbers to 100

Number lines (labelled)

Hundred square




Skill Year Representations and models
Part-whole model
Add two 2-digit 5 Bar model Base 10
numbers Number lines (blank) Place value counters
Straws
Base 10
Add with up to 3-digits 3 Part-whole model Place value counters
Bar model .
Column addition
Base 10
Add with up to 4-digits 4 Part-whole model Place value counters
Bar model .
Column addition
Add with more than 4 5 Part-whole model Place value counters
digits Bar model Column addition
Add with up to 3 5 Part-whole model Place value counters

decimal places

Bar model

Column addition




Y1l Addition +

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

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

Use cubes to add two numbers
together as a group orin a bar
(use other resources too e.g.
eggs, shells, teddy bears, cars)

Use part whole model.

10 <|:_Z

%060
[ L

D PP

Use pictures to add two numbers
together as a group or in a bar to
represent the concrete tool

@ecee

384!5 2 Balls

Use the part-part whole dia-
gram as shown above to move
into the abstract.

5+3=8 5
8=5+3 !
4+3=7

Fouris apart,3isa

part and the whole
is seven.

Starting at the bigger
number and counting
on

Start with the larger number and
then count on to the smaller
number 1 by 1

e—

%

0123856789 %

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

12+5=17

g
'11111‘-\111

10 M 12 13 4 15 16 17 18 19 20

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

5+12=17

What is 5 more than 12?
What is the sum of 5 ?
What is the total of 5 and 127




Y1l Addition +

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Regrouping to make
10

This is an essential
skill for column addi-
tion later.

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

. gueeetese v

6+5=11

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

O— OO~

O, c C}-E___}"‘"
O Ce

O
3+9=

TR VU N WY CRNY N (U VRN T ) N T VO TN WY (R Y (Y W
01 23 45 67 8900 1121304151617 18 19 20

Children to draw the ten frame
and counters/cubes.

00000
® | [ [

7+4=11

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

6+0=11
6+5=5+0
6+5=0+4

Represent and use
number bonds
and related
subtraction facts

2 more than 5

i Hiam X drdie hald
L-I\l & I-i
-
L - -
o '
Esd=

Emphasis should be on the
language

‘1 more than 5is equal to 6.
2more than5is 7.

‘8 is 3 more than 5.




Y2 Addition +

?_O<§

Objective / Concrete - Tool Pictorial - Picture Abstract
Strategy
Adding multiples of |Model using Dienes and bead Use representations for base ten 20 +30 = 50
10 strings
70=50+20
50=30+20 3tens+5tens = tens
l ' ' ‘ ' 30+60 =
: e —

Use known Children explore ways of T o |_| +1=18 18=1= I_|
number facts making numbers within 20 ]

+ =20 20-[ [= 1 + =16 16 = 1
Part part whole E:l L]+L] =0 |:| |:|

|+ ]=20 20-[ |=

Using known facts

Children draw representations of
H,Tand O

O |
o0+ 008 -

[0]- 110

P B?

[Tl

Children draw representations of
H,Tand O

I+ 1= T

3+4=7
Leads to
30+40=70

Leads to

300+400=700




Objective / Concrete - Tool Pictorial - Picture Abstract

Strategy
Add a two digit TO + O using Dienes. Children to represent the Dienes (41 +8
number and ones. 41+8= e.g. lines for tens and dots for 1+48=9 o

Continue to develop ones

understanding of

40+9=49 e °

partitioning and place

value (no exchange)

Add two 2 digit num-

Y2 Addition +

bers with no ex- Find the sum of 34 and 23 10s 1s T o
change L s @0 0000 34
e ECEEEETED 1
Column addition in- TITIT +[213
troduced in the sum- | + | === =" ] 0000
mer term if appropri-
ate
Add two 2-digit / 2 Model using Dienes, place value |Draw the tens and ones
digit and 1 did counters and Numicon | I ‘ I | I I ‘ ‘ Y 25 + 47\7
Numbers with an ex- 20 + !i 1!‘-'-1-0 +
change Use number line and bridge ten 20 + 40 = 60
1o
- 1 usi t whole if
// //// 10 using part whole |_ ne?essarv | S+ T =12
e = R 60 +12 =72

10




Y2 Addition +

Objective / Concrete - Tool Pictorial - Picture Abstract
Strategy
Use of straws Draw a number line
Add two digit and 42 Lo
one digit add two 2- . N 0 N 38 + 23 = 61
digit numbers with an | 38 40 61
exchange
Add three 1-digit Combine to make 10 first if Regroup and draw Combine the two numbers that
numbers possible, or bridge 10 then add Representatlon make/bridge ten then add on
third digit I | I I I | 0 . the third
v ® ‘.}p‘ a4 7 +@)= [0 +[7
2B v, of . 10 +(7]
: 10
g . -
+ =15
Bar model
23 25
0 eee® NN | : |
23 +25 =48

3+4=7

7+3=10

11




Y3 Addition +

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Column Addition—no
regrouping (friendly
numbers)

Add two or three 2 or
3-digit numbers

Model using Dienes or Numicon

T (]
OTOTTTTT] | @ mml
(I EEEEEEEEA]

OITTTITTT] | NEE

Add together the ones first, then
the tens.

EEHE
£ §

Children move to drawing the
counters using a tens and one
frame

10s 1=

@0 0000

O 00000

Add the ones first, then the
tens, then the hundreds

2 4
+ 1
3 9

12




Y3 Addition +

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Column Addition with
regrouping

Exchange ten ones for a ten.
Model using Numicon, Dienes
and place value counters.

Hundreds Ones

TN

I

B <

Children can draw a
representation of the grid to fur-

ther support their understanding,

carrying the ten underneath the

line
Hundreds
00 0000
000 ‘
© 0000
5 / 3/ 1
o @)

Add the ones first, then the
tens, then the hundreds. Con-
tinue to reference the concrete
the resources.

265
+ 164

429

1

13




Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Y4
Add numbers with up
to 4 digits

Children continue to use Dienes
or place value counters to add,
exchanging ten ones for a ten
and ten tens for a hundred and
ten hundreds for a thousand

l Thousands

v
‘IE/

Hundreds Tens Ones

[IIT1T) e
II v oe
1

Draw representations using place

value grid - -
4,673+ 1,518
Th H T
©® (00 0000
0|00 00 |0
0 00
)
®@ [©0 O |00
(o] o) 00
+ © 00
(@)

i X
O

Relate to money and measures

o

1378
+2148
3526

2138 1378

 am ] ’

1 378

| 1,378+ 2,148 = 3526]

Y4, 5 and 6 Addition +

Y5
Add numbers with
more than 4 digits

Introduce decimal place value
counters and model exchange for
addition

104,328 ‘ 61731 |

@ o }7 1 B 6 0 5 9

. . HTh | TTh o] 1

Add decimals with 2 =) | 104,328 + 61,731= 166,059 |

decimal places, in-

cluding money. Apply

to decimals

Y6 As Y5 Insert zeros for place holders

Add several numbers
of increasing
complexity

365 ]
?
241

| 365+ 2.41=6.06 |

22* 36{5

365 2:082
+241 +_1-300
e 13 2]

6.06

1




Subtraction




Skill Year Representations and models
. Part-whole model Ten frames (within 10)
Subtract two 1-digit .
Urmbers to 10 1 Bar model Bead strings (10)
Number shapes Number tracks
Part-whole model Bead string (20)
Subtract 1and 2-digit 1 Bar model Number tracks
numbers to 20 Number shapes Number lines (labelled)
Ten frames (within 20) Straws
Subtract 1 and 2-digit Part-whole model Number lines (blank)
“umbers to 100 2 Bar model Straws
Number lines (labelled) Hundred square
Part-whole model
Subtract two 2-digit 5 Bar model Base 10

numbers

Number lines (blank)
Straws

Place value counters

16




Skill Year Representations and models
Subtract with up to 3- Part-whole model Base 10
. 3 Place value counters
digits Bar model .
Column subtraction
Subtract with up to 4- Part-whole model Base 10
. 4 Place value counters
digits Bar model .
Column subtraction
Subtract with more than Part-whole model Place value counters
. 5 .
4 digits Bar model Column subtraction
Subtract with up to 3 5 Part-whole model Place value counters

decimal places

Bar model

Column subtraction

17




Y1 Subtraction

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Taking away ones

Physically taking away and
removing objects from a whole
(ten frames, Numicon, cubes and
other items such as beanbags
could be used)

1-3:1 PPPP-@
90 _
Q9 Q

Children to draw the concrete re-
sources they are using and cross
out the correct amount

Counting back

Move objects away from the
group, counting backwards

r)gg ¢

Move the beads along the bead
string as you count backwards

L e———————

—————

Count back in ones using a

number line

s

AN 5-3=2]
R N B B B S e
L1} 1 F ] ] d ] ] g H F 10

L[2[3]4]5 |6 ]7]8[1)"

Encourage children to use an
empty number line

P
4 6

Put 13 in your head, count back
4. What number are you at?

Find the
difference

Finding the difference (using cu-
bes, Numicon or Dienes)
Calculate the difference between

gand 5. EEEEEEE
flae® —

Count on using a number line to
find the difference

5

—_—

0 1 2 3 4 5 6 788 9 W10 12

Find the difference between 8
and 5

Hannah has 12 sweets and her
sister has 5. How many more
does Hannah have?

18




Y1 Subtraction

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Represent and use
number bonds and
related subtraction
facts within 20
Part Part Whole
model

Link to addition. Use Part Part
Whole model to model the
Inverse

10—6=4

10K

If 10 is the whole and 6 is one of
the parts, what’s the other

Use pictorial representations to
show the part

Move to using numbers within

the part whole model

Counting back by

Using ten frames.

Children to present the ten frame

Children to show how they can

bridging 10 14-5 pictorially and discuss what they | make 10 by partitioning
did to make 10

Peeee -« 1 L :,5( N

90,009 __S9[0/070|__@[0/0[0/0 2’ M

Hl!l. 00000 (0000 ~

I AN NN 14 - 4 =10
10 -1=9
OOV O : 2

Bar model

iy

10=8 =+ 2
10=2 + 8
10—2 =8

10—8 =2

19




Y2 Subtraction

Objective / Concrete - Tool Pictorial - Picture Abstract
Strategy
Regroup a ten into Use Dienes to show how to 20— 4 = 30—5=25
ten ones change a ten into ten ones, use L
the term ‘take and make’ : : __,.-::',.,r',_.,;
- = =
:r' 3 O
Partitioning to Use Dienes to show how to Children draw representations of |58—25 =
subtract without partition the number when Dienes and cross off
regrouping subtracting without regrouping 43—21=22
34—13:=21 [—es| -2 |
I === == El d
| == 0
l____-:_'___J h*‘“_ |
Finding the difference |Use a bead bar or bead strings to | Use a number line to count onto |93—76 =17

by bridging ten
Progression should be
crossing one ten,
crossing more than
one ten, crossing

the hundreds.

model counting to next ten and

the rest
UL 0000000000 = —
2 4
+ — Y
o 28 30 34

next ten and then the rest

el ] 13

[} jia] i} B3
oonting on” o find “diffarenos

20




Y3 Subtraction

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Column subtraction
without regrouping

Use Dienes or Numicon to
model

Work out 63 - 51

Tens Ones
(mamassssss) [
[EEEEEEEEEE)

(D [
D
[EEEEEEEEEE) [ -]
(D

Draw representations to support

understanding

Work out 769 - 147

Hundreds Tens Ones
0000 000 0000
00 OO0 3000

No exchanges

Column subtraction
with regrouping

Begin with Dienes or Numicon.
Move to place value counters,
modelling the exchange of a ten
into ones. Use the phrase ‘take
and make’ for exchange

Tens | Ones

™ —.-'EI:T-".-"'.-'"
Nl Fe, =)

1",J Ul ag =

Hundreds Tens Ones

i |

I
ittt

Children may draw bars, part part

wholes or place value counters

and cross off

Hundreds Tens

N§-

273

NEIE -
‘-.IEE—l
| O

—-
=]
=~

Extend to one exchange

6; 12
-4 7
2 5

21




Y4, 5 and 6 Subtraction

Objective / Concrete - Tool Pictorial - Picture Abstract
Strategy
Y4 Model process of exchange using | Represent the base 10 pictorially, | Formal column method. Chil-
Subtract with up to 4 |Numicon, Dienes and then move |remembering to show the ex- dren must understand what has
digits Thousands | Hundreds | Tens Ones change happened when they have
Introduce decimal .. el T PP - v - 3 crossed out digits using the term
subtraction through .. === oS @@K 000 000 exchange. Up to 3 exchanges
LG 00 000 0
context of money = 200 \3& ) j’41357
(1) -100 10 4 —2735
100 10 8 1022

Y5 As Year 4 Represent the base 10 pictorially, | Use zeros for place-holders

Subtract with at least remembering to show the ex- 5512\2312

4 digits, including change -4814

money and measures | 00s = A AA G

Subtract with decimal o@ ﬂ .

values ‘FX'ed -0

-_372°3.

796 - 5

Y6 Bar models45c5)7sunoort learning .

Subtract with & ’i’?’j’ 3 :-_1

large and more ©0,7S 0

complex numbers s - VIS - Ue g b

and decimal values ' - g 'E; g g ?LT_E

22




Multiplication




Skill Year Representations and models

Solve one-step Bar model Ten frames

problems with 1/2 Number shapes Bead strings

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

digit numbers Base 10 Short written method
Muln.p!y 3-digit by 1- 4 Place value counters Short written method

digit numbers Base 10
Multiply 4-digit by 1- 5 Place value counters Short written method

digit numbers

24




Skill Year Representations and models
Multiply 2-digit by 2- 5 Place value counters Short written method
digit numbers Base 10 Grid method
Multiply 2-digit by 3- Place value counters Short written method
L 5 .
digit numbers Grid method
Multiply 2-digit by 4- 5/6 Formal written method

digit numbers

25




Objective / Concrete - Tool Pictorial - Picture Abstract
Strategy
Doubling Use practical activities using Draw pictures to show how to

manipulatives including cubes
and Numicon to demonstrate
doubling

double numbers
Double 4=8

0000
0000
@&%@@ p
eeeee o
Qoddg [©
cloiddd ©

Y1 Multiplication x

Counting in multiples

Count the groups as children are
skip counting, children may use
their fingers as they are skip
counting e e

Children make representations to
show counting in multiples

. AT ST, A
wwwwwwwwwwwwwwwwwwwww

012 3 %5 67 89 WTNTRDBHB BT BW2

Count in multiples of a number
aloud

Write sequences with multiples
of numbers.

2,4,6,8,10
5, 10, 15, 20, 25, 30

Making equal groups
and counting the
total

Use manipulatives to create
equal groups

——

Draw and make representations
=] [2] =2 [==

4x5=20

26




Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Repeated addition

Use different objects to add
equal groups

(a- \ e \'m
— —e ==
o o =

E&ﬁ@

Use pictorial including number
lines to solve problem

There are 3 sweets in a bag. How
many sweets in 5 bags?

d+3+3+3+3
* . * 2.5
[ ] -
L * - ® -
™ ™ ™
- - - - -
L L L] - &

Write addition sentences to de-
scribe objects and pictures

$9835

2+2+4+2+2+2=10

3x4=12
4+4+4=12

Y1 Multiplication x

Understanding
arrays

Use objects laid out in arrays to

find the answers to 2 lots 5, 3
lots of 2 etc.

Draw representations of arrays to
show understanding

3908 38

3x2=6
2x5=10

27




Objective / Concrete - Tool Pictorial - Picture Abstract
Strategy
Doubling Model doubling using Dienes Draw pictures and Partition a number and then

and place value counters

BED pmpp
oD gye

1

40+ 12=52

representations to show how to
double numbers

mE e
Lkl

AN

40+ 12=52

double each part before
recombining it back together

16
7\
10 ]
Ial I xd

20 + 12 =32

Y2 Multiplication x

Counting in multiples
of2,3,4,5,10
from O

Repeated addition

Count the groups as children are
skip counting, children may use
their fingers as they are skip
counting

B -

§45454545454545240

Number lines, counting sticks and
bar models should be used to
show representation of counting
in multiples

otk
U QQ

r]*r'-rrrrh rrrtrrrrtrere

U

Count in multiples of a number
aloud

Write sequences with multiples
of numbers

0,2,4,6,8,10
0,3,6,9,12,15
0,5, 10, 15, 20, 25, 30

4 x 3 =

28




Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Multiplication is
commutative

Create arrays using counters and
cubes and Numicon

o7
NI

NN

C)
Vol

A
N

Q o

C))

O

] 5[otsof2
Pupils should understand that an

2 lots of 5

array can represent different
equations and that, as
multiplication is commutative,
the order of the multiplication

does not affect the answer

B
| adhads

Use representations of arrays to
show different calculations and

- | explore commutativity

«I1 1 »
«ITT®

12=3 x4

12=4x3

Use an array to wite
muliplication sentences and
reinforce repeated addition

Q0000
00000

Y2 Multiplication x

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

Use cubes to show multiplication
and division fact families

N\

S
Il I

NN
i
1000

Q0000
2+2+3=13
3+3+3+3+3=15
9x3=15
IxS5=15
Show all 8 related fact families
2x4=8 2=8=+14
4x2=8 4=8+2
8=2x4 8+4=2
8=4x2 8+2=4

29




Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Y3 Multiplication x

Main emphasis on

learning times tables.

Calculations to be

linked initially to

times tables

Multiply 2 digit num-

bers
bers

by 1 digit num-

Show the links with arrays to first
introduce the grid method.

Move onto Dienes
s o

T 34 x

Move on to place value counters
to show how we are finding
groups of a number.

34x5

Hundreds Tes

00/0000
000000
0000000
00{0000
000000
Q|20

1 7 0

Add up each column, starting
with the ones making any ex-
changes needed

Children can represent their work
with place value counters in a
way that they understand.

They can draw the counters using

Start with multiplying by one

digit numbers and showing the

clear addition alongside the grid

10

colours to show different
amounts or just use the circles in
the different columns to show
their thinking as shown below.

10 | 8
DocoooDoOCOe0oe Q0000
3 oooogmooooooo@.ﬁooo
ocoodoocooojloooO00@eO 0

Give children opportunities for
children to explore this and
deepen understanding using
Dienes apparatus and place value
counters

Bar models used to aid calcula-
tions

18
31313131313

30

24

Move onto an expanded meth-

od

T O
3 4

5
2 0 [(5x4)
5 0 (5x%30)
7 0

3U




Y3 /4 Multiplication x

Objective / Concrete - Tool Pictorial - Picture Abstract
Strategy
Multiplying by 10 and o
100 maem (amamanamns) P 4 N
annnnnnnss] 300) 23 x 10
% )
Ix1one= ones 3xlten= tens ‘;__/
3x1= 3x10=

Use of different representations
to show questions

1000 {2000 3000 4000 5000|6000 |7000|8000| 9000

100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900

10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90

1 2 3 4 5 6 7 8 9

31




Objective / Concrete - Tool Pictorial - Picture Abstract

Y4 Multiplication x

Strategy
Grid method recap | Use place value counters to Children can represent their work with | Start with multiplying by one
from Year 3 for 2 show how we are finding groups | Place value counters in a way that they | 4iqit numbers and showing the
digits x 1 digit of a number. We are multiplying understand. clear addition alongside the grid
They can draw the counters using col-
e -~ ours to show different amounts or just
Move to multiplying 3 . . = o use the circles in the different columns x |200]| 40| 5
digit numbers by 1 g sunme to show their thinking as shown below
digit.—Year 4 == % p— 4 |800)160] 20
expectation . . % . 245x 4 =980
= s e
L 245 X ©0 0000
Add up each column, starting gg 8808
with the ones making any (=]=) @]®)
exchanges needed g | QSO : 0
Column This is initially done where there H T O
Multiplication is no regrouping. 321 x 2 = 642 = 1 300 a0 7 2 4 5
4 [1200 Jao |28 T2 X 4
It is important at Nurmwoer nnes can support 21415 2 0
this stage that they | |learners when solving problems - ‘ 1 6 0
“ always multiply the | \ith multiplication alongside the 9|80 8 0 0
= LB fens st formal written methods b 9 8 0

[N
N

32




Y5 and 6 Multiplication x

Objective / Concrete - Tool Pictorial - Picture Abstract
Strategy
Column Multiplication | This is initially done where there
for 2, 3 and 4 digits x 2 ; ; X 20 2 H T
’ is no regrouping. 327 x4 =1308
digit 30 [600| 60 2
“ I 1 20 2 B
’ I Number lines can support
| learners when solving problems 2
with multiplication alongside the 6 6
formal written methods 6 | &
Bar models to be used to support
calculations
Column Manipulatives may still be used |Use of area model g IV I
Multiplication with the corresponding long 10 8 1
multiplication modelled =15
x
alongside 10 100 80 4|6 | 8
7 1{} 2 0
3 30 24

w
w




Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Multiplying 4 digit
number by a 2 digit
number
Multiplication carry-
ing above the col-
umns, addition carry-
ing below the line

342 x 7 becomes

3 4 2
x 7
2 3 9 4
24 % 16 becomes 124 x 26 becomes
2 1 2
2 4 1 2 4
x 1 6 x 2 6
2 4 0 2 4 80
1 4 4 7 4 4
3 8 4 3 2 2 4
T 1
Answer: 384 Answer: 3224

Y6 Multiplication x

Multiplying decimals
up to 2 decimal
places by a single
digit

Remind children that the single
digit belongs in the units
column. Line up the decimal
points in the question and the
answer

-ulee w

2552

34




Division




Skill Year Representations and models
Solve orTe-st‘e P Bar model Arrays
problems with division | 1/2 . :
: Real life objects Counters
(sharing)
Solve one-step Real life objects Number lines
e Number shapes
problems with division | 1/2 . Arrays
(grouping) Bead strings Counters
Ten frames
Divide 2-digits by 1- Straws
- Place value counters
digit (no exchange 3 Base 10
. Part-whole model
sharing) Bar model
Divide 2-digits by 1- Straws
- . : Place value counters
digit (sharing with 3 Base 10
Part-whole model
exchange) Bar model
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Skill Year Representations and models
Divide 2-digits by 1- Straws
. . : Place value counters
digit (sharing with 3/4 Base 10
. Part-whole model
remainders) Bar model
Divide 2-digits by 1- 4/5 Place value counters Place value grid
digit (grouping) Counters Written short division
D{;TI?te(i:;igAts ‘5?; r;l' 4 Base 10 Place value counters
g g Bar model Part-whole model
exchange)
Divide 3-digits by 1- 4/5 Place value counters Place value grid

digit (grouping)

Counters

Written short division
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Skill Year Representations and models
Divide 4-digits by 1- Place value counters Place value grid
digit (grouping) Counters Written short division
Divide multi-digits by
2-digits (short 6 Written short division List of multiples
division)
Divide multi-digits by 6 Written long division List of multiples

2-digits (long division)
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vision

Y1D

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Division as sharing

Sharing using a range of objects

| have 10 cubes, can you share
them equally between 27?

Children use pictures or shapes
to share quantities

8 shared between 2 is 4
£ 33
$E  $3

"6\_\ fﬁ H"n { 't—j\‘-,
(00 (0®(0e
\&\Y\9/

£)

—_—

12 shared betwesn 3 5 4 ?

12 shared between 2 is 6

Division as grouping

Divide quantities into equal
groups
Use objects from real life experi-

ences to group e.g. wheels on
Lego cars, socks into pairs

Circle groups of 2 mittens and complete the sentence.

elel
elel

v

There are

groups of 2 mittens.

A
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vision

Y2 D

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Division as sharing
(Provide real life examples
where sharing is necessary)

/0\/5\

/ \Q/ :><;>

| have 20 apples, can you share
them equally between 5 people?

Children use pictures or shapes
to share quantities

EEIEIEIE

Bar Modelling

20+-5=4
20 sweets shared between 5

people. How many do they get
each?

20
A
O I N 4
00000
00000
00000
00000

Array to show counters shared
between 5 columns.

Division as grouping

(Provide real life examples
where grouping is neces-
sary e.g. eggs in boxes,
wheels on cars. Ensure can
count in groups)

Divide quantities into equal
groups
Use cubes, counters, objects or

place value counters to aid un-
derstanding

‘um um‘um mn‘mu mu‘um‘
(R T I S N T
35+5=7

Children to use pictures or
shapes to group quantities

00 /00 /00
Use number lines for grouping

=9 +5 =1 +1
J—H
..-"r-- '--'ﬁ -F".ﬂ-"-.-"f I"-
ﬂ-'l!ﬂ-li!-?iﬂ-ll-ll-l!

20+5=4

There are 6 sweets, how many
people can have 2 each?

0 0\/O O0Y\/0 O0\/O ©
o O o o
o o/\O0 CO/\O0 O/ \0 O

20+-5=4

Array to show groups of 5 (rows)




vision

Y3 D

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Division as grouping

Use cubes, counters, objects or
place value counters to aid
understanding

There are 20 apples altogether. They are
put in bags of 5. How many bags are
there?

© 0\/O 0Y\/O O0\/O O
@] O o o
0O o/ \0 O/\0 O/\© O

Children to use pictures or
shapes to group quantities

oleldlS

Bar kodel

How many groups of 6 in 247

24+6=4

Division with arrays

Link division to multiplication by
creating an array and thinking
about the number sentences
that can be created

5+3=5

5x3=15

15+5=3 3x5=15

Draw an array and use lines to
split the array into groups to
make multiplication and division
sentences

Find the inverse of multiplica-
tion and division sentences by
creating eight linking number

sentences

7x4=28 4 x7=28
28+7=4 28+4=7
28=7x4 28=4x7
4=28+7 7=28+4




vision

Y3 D

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Divide 2 digits by 1
digit with no ex-
change (sharing)

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

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

Tens Ones
OO0 0000
Q0 Q000

48+2=24 |
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vision

Y3 D

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Divide 2 digits by 1
digit with exchange
(sharing)

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

Children should start with the
equipment outside the place val-
ue grid before sharing the tens
and ones equally between the
rows.

Q00O
00

Flexible partitioning in a part-
whole model supports this
method. Abstract could be shar-
ing or grouping.

10 3
10+3=13
22

)
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vision

Y3 D

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Division with
remainders

Divide objects by sharing be-
tween 3 and see how much is
left over.
14+3=

% & &8
28 28 28

=
g

Divide objects by grouping and
seeing how much is left over.

Example vathout remainder
40 + 5

Agk "How many Sg ;n 407

Jump forward in equal jumps on a
number line then see how many more
you need to jump to find a remainder

NN

0 4 8 12 13

Draw dots and group them to divide
an amount and clearly show a remain-
der. Could be either 14 =3 =
(grouping) or 14 + 4 =

OHOOOL

(sharing).

Complete written divisions and
show the remainder using r

26+3=8r2

Q00
00

0000000
0 00000
I —
| 000
000

00|00}

3\}_5\;;_2‘{5\1;_1 Ef{_ﬁ = 8 fives

10 15 20 25 30 35 40

Example with remaindar
3E~6
fﬁ\(&(ﬁy"ﬁﬁ/ﬁ\/ﬁ\f; = b sizes with a remamder af 2
12 18 24 30 36 38
For larger nembers, welwen i |Jl:'L ormes melficient 1o count in single muliples, bigoger

Juimips can e recanded useng h.l'lll:llﬂﬂ facts
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ivision

Y4 D

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Divide at least 3 digit
numbers by 1 digit

Short Division

Begin with calculations requiring no exchang-
ing

Use place value counters to divide using the
bus stop method alongside

0ee0 ee@

Calculations
[ 42:3

42 + 3=

Start with the biggest place value, we are
sharing 40 between three. We can put 1 ten
in each row and we have 1 ten left over.

We exchange this ten for ten ones and then
share the ones equally among the rows.

O]
()
®

We look how much in 1 row so the answer is

14
ommmn | |

(ITT N

Move on to calculations with a remainder.

Represent the place value
counters pictorially

Additive decomposition (with a
range of circle numbers
36+4=9

+




vision

Y5and 6 D

Objective /
Strategy

Concrete - Tool

Pictorial - Picture

Abstract

Divide at least 3 digit
numbers by 1 digit
Begin by dividing by
tens and ones

Short division by
grouping

Children should be
estimating the final
answer before calcu-
lating

Short division using place value
counters to group

605+ 5

H | T 0
OO0 00000
O

3 5/ 1 1 . O

1. Make 615 with place value
counters.

2. How many groups of 5
hundreds can you make with 6
hundred counters?

3. Exchange 1 hundred for 10
tens.

4. How many groups of 5 tens
can you make with 11 ten coun-
ters?

5. Exchange 1 ten for 10 ones.
6. How many groups of 5 ones
can you make with 15 ones?

Represent the place value
counters pictorially

100s { [0s | Is
50 | © _

5.

&

g gB

Additive decomposition

How many groups of 5 are in
5007? In 100? In 157

615+5=

Children to the calculation using
the short division scaffold. Begin
with no remainders

1615

Move onto divisions with a

remainder
8 6 r 2
3
514 3 2

Move onto expressing the re-
mainder as a fraction

37+3=12r1
12ri
3

Finally move into decimal places
to divide the total accurately

1 4 . 6
16 21

35‘511.0
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vision

Y6 D

Objective /
Strategy

Concrete - Tool

Long division

‘12x1=12
12x2=24
12x3=36
12 x4 = 48
12 x5 =060
12x6=72
12 =7 =84
12x8=96
12 %7 =108 )
12x10=120

=10

5
12| 3
6

14
7

(@I NI Ne))

(%30)

|
W

(%6)

ol M

7,335+ 15 =489

Money Box

1

12

2

24

5

60

10

120

20

240

50

600

Use the money box strategy to

100

1200

find useful multiples to aid calculation

432:12=36

N WO W

W WO WO W

ol m|lo | >|lo U|Ww

(=400

(x80)

(x9)

1x15=15
2x15 =230
3x15=45
4 x15=60
5x15=75
10 x 15 =150
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vision

Y6 D

Objective /
Strategy

Pictorial - Abstract

Long division

Division using repeated subtraction— removing chunks

1 3 2
2 6)3 4 3 2
-2 6 0 0 x100
8 3 2
- 7 8 0 x30
5 2
- D 2 x2
0
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vision

Y6 D

Objective /
Strategy

Abstract

Long division

Division with remainders

432 + 15 becomes

F‘

w

IS
N O N O N DD

(I Y
=N WO WKW

Answer: 28 remainder 12

[y
v
-1

N o NO N e

432 + 15 becomes

15x20

e W

15=8

=N WO WK

17 =

4
15 5

Answer: 28 +

432 + 15 becomes

=
== N W

Answer: 288
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vision

Y6 D

Objective / Abstract
Strategy
Long division Division with remainders

_ 0 0 3x15=45
372+15=24112 | =F 41560
5x15=75

- 6 0

10 x15=150
2

w|

|

W
~N o NN
oo N

[372+15= 247 ]

50




Times Tables




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

division facts for the
10-times table

Counters
Money

Number lines
Base 10
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Skill Year Representations and models
Re;al.l an.d vse Hundred square Bead strings
multiplication and .

. 3 Number shapes Number lines
division facts for the Counters Cvervday obiects
3-times table ycay ob)
Rec.:al.l an.d use Hundred square Bead strings

multiplication and .

. 3 Number shapes Number lines
division facts for the Counters Evervday obiects
4-times table ryoay ob)

Recall and use .
L Bead strings
multiplication and Hundred square
. 3 Number tracks
division facts for the Number shapes Cvervday obiects
8-times table ryoay ob)
Recall and use .
multiplication and Hundred square Bead strings
4 Number tracks

division facts for the
B6-times table

Number shapes

Everyday objects
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Skill Year Representations and models
Recall and use
multiplication and 4 Hundred square Bead strings
division facts for the Number shapes Number lines
7-times table
Recall and use
multiplication and 4 Hundred square Bead strings
division facts for the Number shapes Number lines
O-times table
Recall and use
multiplication and 4 Hundred square Place value counters
division facts for the Base 10 Number lines
11-times table
Recall and use
multiplication and 4 Hundred square Place value counters

division facts for the
12-times table

Base 10

Number lines
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Skill: 2 times table

Year: 2

@@é(@@
SEREE
@@é)@@
OOUOE
@@@é@

O —
-

[
[
£ -
w1
o -
~ ——
o0 —|
0+

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

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

Use different models
to develop fluency.
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Skill: 5 times table

Year: 2

POOBE

11213]a|®B)|6|7]|8]9

mMi12(13114 1617 (18]19

©
® @
GD)| 26|27 |28|29|GO
3132333439 36 | 37 38 | 39 @)
®

2122 |23 24

41|42 43|44 46| 47 | 48 | 49

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

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




Skill: 10 times table

Year: 2

18

19

25

26

27

28

29

35

36

37

38

39

45

46

47

48

49

55

56

57

58

59

65

66

67

68

69

75

76

77

78

79

85

86

87

88

g9

95

96

97

98

99

BEEBEBEIBIE

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

Look for patterns in
the ten times table,
using concrete
manipulatives to
support. Notice the
pattern in the digits-
the ones are always
0, and the tens
increase by 1ten
each time.
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Skill: 3 times table

Year: 3

n |@)| 13 | 14 (@16 | 17 |@®)] 19 | 20

31 (32 (3| 34|35 |G9)| 37 | 38| 39| 40

41142 |45 44 | 45|46 | 47 | 48 | 49|50

AAAA

-2 —AAD—AOO-CO0O—

| | | | |
| | | ] |

—t— >
9 12 15 18 21 24 27 30 33 36

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

Look for patterns in
the three times table,
using concrete
manipulatives to
support. Notice the
odd, even, odd, even
pattern using number
shapes to support.
Highlight the pattern
in the ones using a
hundred square.
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Skill: 4 times table

Year: 3

M

®@)| 13|14

15

17

19 (20

21

®

22|23

25

27

29|30

31

G2)| 33 |34

DEAGIE

35

37

38 | 39 (@0

a1 42|43 |(@d| 45 | 46 | 47 |@D] 49 | 50
4 8 12 16 20 4
24 28 32 36 40
44 48 52 56 60

12

1

@)

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.
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Skill: 8 times table

Year: 3

10

n|12

13

14

15

17

18

19

20

21 | 22

23

25

26

27

28

29

30

31 |3

33

34

35

36

37

38

33

4 | 42

43

44

45

46

47

49

50

51| 52

53

54

55

57

58

59

60

61| 62

63

65

66

67

68

69

70

7 @

73

74

75

76

w7

78

79

81| 82

83

&4

85

86

87

es

89

90

8 16 24 32 40 91| 92

93

94

95

96

97

98

99

100

48 56 64 2 80

I
I —
O 8 16 24 32 4O 48 56 64+ 72 80

||
—
88 96

N
e

Encourage daily
counting in multiples,
supported by a
number line or a
hundred square.
Look for patterns in
the eight times table,
using manipulatives
to support. Make links
to the 4 times table,
seeing how each
multiple is double the
fours. Notice the
pattern in the ones
within each group of
five multiples.
Highlight that all the
multiples are even
using number shapes
to support.
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Skill: 6 times table

Year: 4

6 12 18 24 30
36 42 48 54 60
66 72 78 84 90

%0 s 0 0000000 O

2

10

n

®

13

14

15

17

19

20

21

22

23

25

27

28

29

3

32

33

34

35

37

38

33

40

41

@

43

44

45

47

49

50

51

52

53

55

57

58

59

61

62

63

64

65

67

68

69

70

71

72

73

74

75

w7

78

79

80

81

82

83

&4

85

87

es

89

90

91

92

93

94

95

97

98

99

100

1 1
[ —
0 6 12

18 24 30 36 42 48 54

[
N I
60 66 72

N
7

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.
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Skill: 9 times table

Year: 4

T

€

10

N

12

13

14

15

16

17

19

20

21

22

23

24

25

26

28

29

30

31

32

33

34

35

37

38

39

40

18

27

36

45

41

42

43

44

46

47

48

49

50

51

52

53

55

56

57

58

59

60

54

63

72

81

90

61

62

64

65

66

67

68

69

70

71

73

74

75

76

w7

78

79

80

82

as

84

85

86

87

a8

89

91

92

93

94

95

96

97

98

©

100

R0 e 00000000 an® 01, 5% Y Y uy

O 9 18 27 36 45 54 63 72 81 90 99 108

N
7

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 nine times table,
using concrete
manipulatives to
support. Notice the
pattern in the tens
and ones using the
hundred square to
support as well as
noting the odd, even
pattern within the
multiples.
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Skill: 7 times table

Year: 4

stssstasts,

10

12

13

QIRE

17

19

20

22

23

24

25

26

27

29

30

32

33

34

56

37

39

40

14

21

28

35

43

44

45

46

47

50

52

53

54

55

57

59

60

42

49

56

63

70

62

64

65

bb

67

69

72

73

74

75

76

79

80

82

83

@)| 85

86

87

89

S0

92

93

94

95

96

97

99

100

35 42 49 56

|
|
63 7

|
1
77 84

N
7

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

The seven times
table can be trickier
to learn due to the
lack of obvious
pattern in the
numbers, however
they already know
several facts due to
commutativity.
Children can still see
the odd, even pattern
in the multiples using
number shapes to
support.
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Skill: 11 times table

Year: 4

1M | 22| 33| 44 | 55 | 66 112)3 6[7|8]9]%W
)| 12 | 13 16 [ 17 | 18 | 19 | 20
7’7 88 | 99 | 110 | 121 | 132 o1 @ - 26 | 27 | 28 | 29 | 20
31| 32 |G 36| 37| 38|39 40
00 00 OO [||~[@:]x[[ss
Oo Oo 5152153 56 | 57 | 58 |59 | 60
61|62|63 0|67 | 68|69 |70
Oo 117273 76 @ /81179 |80
g1 | 82|83 86 | 87 (89 | 89 | 20
91|92 03 96 | 97 | 98 |@9|100

(| (|

B D T B D

B D B o

D | )

)

| | | | | | | N

| | | | | | | 7

O 1 22 33 4i 55 66 77 88 99 110 121 132

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 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

112|3]a|ls5]|6|7]8]|9]w0
12 24 36 48 60 n @ 13114 (1511617 |18 19|20
25 | a4 | 06 | 108 | 120 21| 22|23 |@4)| 25| 26 | 27 [ 28| 29 | 30
31| 32|33 |34|35|G)| 37| 38|39 |40
132 | 144 41|42 | 43| 44|45 46|47 49 | 50
51|52 53|54 | 55|56 |57 |58 |59 |60
B1 |62 |63 |64 |65|66|67 |68 69|70
7 |G2)| 73| 74| 75|76 |77 |78 |79 |80
81|82 |83 |@)| 85|86 |87 |88 |89 00
91|92 93| 94|95 |@8)| 97 | 98 | 99 |100
o.
o FRen [iEne [EEESS
. ee 1 1
| | | | | | | | | N
| I | | | | | | | rd
0O 12 24 36 48 60 72 84 96 108 120 132 T4k

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

65




