Calculation policy
2023-2024

NEWLAITHES
JUNIOR SCHOOL

This policy has been adapted from the White Rose Calculation policy with further material added from other sources such as NCTEM and Maths No
problem. It should be used to support children to develop a deep understanding of number and calculation. It is a working document which gets reviewed
regularly.



Addition - Year 3

Objective & Strategy Concrete Pictorial Abstract
Column Addition — no 24 +15= After practically using the base 10 blocks Add the ones first, then the tens, then the
regrouping (friendly and place value counters, children can draw | hundreds: 39 3
T o e the counters to help them to sol

numbers) e counters to help them to solve

OO0 | m s 0000 additions. +1 14

OO0 (mEmEm
Add 2 or 3 digit i T o 337

numbers.

Add together the

ones first then add the tens. Use the Base
10 blocks first before moving onto place
value counters.

Children use the ‘steps to success’ to
format their calculation:

*Steps for Success”
1. Write your calculation, label your digits and circle the
Operution.

3. Use the method to calculate the answer:
4. Write the answer at the end, of the calculation.

Column Addition — with
regrouping.

Make both numbers on a place value
grid.

) 146
0000 | 527
o0
0000
010 000

Add up the units and exchange 10 ones for
one 10.

Children can draw a pictorial
representation of the columns and
place value counters to further
support their learning and
understanding.

Children follow the ‘Steps to Success’ to
regroup and form the calculation correctly:

| + Addition +
H|T O T 0 H(T |O
11317@® 2|5 |=|1]6/2
HiTiO Always start in the ones
1i3i7 column and, work to the left.
@ |25
1:6: 2 Don'tforget, if yow pass ten, save it
19~ helow the line and add. it on later!




| ® | o} 146
0000 00 + 527

(00}
Add up the rest of the columns,
exchanging the 10 counters from one
column for the next place value column
until every column has been added.

This can also be done with Base 10 to
help children clearly see that 10 ones
equal 1 ten and 10 tens equal 100.

As children move on to decimals, money
and decimal place value counters can be
used to support learning.




Addition - Years 4-6

Objective & Strategy Concrete Pictorial Abstract
Year 4 Children continue to use dienes or place value | Draw representations using place value Continue from previous work to carry
Add numbers with up to 4 | counters to add, exchanging ten ones for a ten, | grid. hundreds as well as tens.
digits ten tens for a hundred and ten hundreds for a
thousand. PP :: eo® .: Relate to money and measures.
@
Hundreds Tens Ones o0 ® 3 5 | 7
‘ ' ‘ sl % 90 o g
| L [ Jn .
l | °e Lo 0:. - 30‘&
[ ]
Aneaa 7 1 1 3 C‘ ‘ 3
il . r
[e} @
Year 5 (As year 4) (As year 4) (As year 4)
Add numbers with more
than 4 digits. Introduce decimal place value counters and 237 +81.79
model exchange for addition 72 8
. . ben g
Add decimals with 2 B 546 E 2 3 5 q
decimal places, tens| ones 4 tenths | hundredths +—' + é 7 5 S
including money. ® — 127 .4 € 3 , \ |+.
@ 000 4 3 1 1
&
B {_




Year 6

Add several numbers of increasing
complexity.

Include adding money, measure and
decimals with different numbers of
decimal points.

(As year 5)

Introduce decimal place value counters
and model exchange for addition.

tens

ones 4 tenths

hundredths

(As year 5)

237+8179

ens

Insert zeros for place holders.

811059
3606 R
IS!30]]

¥ 20551
L2021




Subtraction — Year 3

Objective & Strategy

Concrete

Pictorial Children

Abstract

Column subtraction
without regrouping.

(friendly numbers)

Column method using base ten.

1s

to represent the base 10 pictorially.

Column method or children could count

back 7.
4 8
l
4|

Children use their ‘Steps to Success’ to
format the question correctly:

*Steps for Success”
1. Write your calculation, label your digits and circle the
operation.

3. Use the method, to calculate the answer:
4. Write the answer at the end, of the calculation.

Column subtraction with
regrouping.

Column method using base 10 and
having to exchange.

41-26=

Is 10s | 1s

10s

o 022 =

Represent the place value counters
pictorially; remembering to show what
has been exchanged.

Formal column method using ‘Steps to
Success’. Children must understand what
has happened when they have crossed
out - Subtraction -

digits. 16202

O Start in your ones. If you can't do
2 it, exchange 10 or 100 across.
7
5

Remember to keep your exchanges
small and tidy so youw dor't get

—— | onfused




Subtraction — Years 4-6

Objective & Strategy

Concrete

Pictorial

Abstract

Year 4
Subtracting tens and
ones — up to 4 digits.

(introduce decimal
subtraction through
context of money)

Model process of exchange using numicon,
base ten and then move to place value
counters.

234-179=

®@ | ® ®
©0 (000 0000

0 000
P00 @0 e
© 000

Represent the place value counters
pictorially; remembering to show what
has been exchanged.

| OOs [Os |s

O@ o00® | ocococo

G ¥

[

Formal column method. Children must
understand what has happened when
they have crossed out digits.

25 1
— 11562
L4912

Year 5
Subtract with at least 4
digits, including money
and measures.

(subtract with decimal
values, including mixtures
of integers and decimals
and aligning the decimal)

Model process of exchange using numicon,
base ten and then move to place value
counters.

234-179=

®@ | o ®
OO0 [000 0000

© 00 |000
Clolo oA X X ]
© |ee®

Represent the place value counters
pictorially; remembering to show what
has been exchanged.

1 00s ( (Os ls

Formal column method. Children must
understand what has happened when
they have crossed out digits.
Use zeros for place holders.

N0 3G
= 1271]2/8
28928

)

7

)

&
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Year6
Subtract with increasingly
large, more complex,
numbers and decimal
values.

Model process of exchange using numicon,

base ten and then move to place value

counters.

234-179 =

®

®

@006

(C]0)

OO0
©)

Represent the place value counters
pictorially; remembering to show what
has been exchanged.

Increasingly large and more complex
numbers

VB, 6 9 9
60750
Y's -y
= 316 |[O8
619! 313




Multiplication — Year 3

Objective & Strategy

Concrete

Pictorial

Abstract

The grid method.

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

X » ’ 4 rows
T
r i 4 rows
of3

Move onto base ten to move towards a
more compact method.

x | Y v

4 rows of 13

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

@ . , Colculations
i ax126
Fill each row with 126...
Cakulationy
4 x126

aaa]s]@)

l?:nl ®

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

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

They can draw the counters using colour to
show different amounts or just use the circles in
the different columns to show their thinking.

Bar models are used to explore missing
numbers.

4x[:|=20

Begin with multiplying by one digit
numbers and showing the clear
addition alongside.

% 30 5
7 210 35

210 +35=245

Moving forward, multiply by a 2 digit
number, showing the different rows
within the grid method.

10 8
10 100 80
3 30 24




@
e
[ ]

Rapid Recall

[ ]

5 000

SSS

0o
O]
&

(O]

i

Then you have your answer.

(multiplication and
division)

Multiplication and division facts for 2, 5,
10, 3, 4 and 8 times tables.

Strategies

‘Double-double’/’half-half’ links
within the listed times tables.

Associativity (pushing numbers
around)

Using what | already know




Multiplication — Year 4

Objective & Strategy

Concrete

Pictorial

Abstract

The grid method (recap
from Year 3 for 2-digit x
1 digit).

Children progress to
multiplying 3 -digit
numbers by 1 digit
(Year 4 expectation).

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

oMO0 ﬁ i 4ax126
~ il each'row with 126.
© [

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

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

They can draw the counters using colour to
show different amounts or just use the circles in
the different columns to show their thinking.

Multiply 3 digit by 1 digit numbers
using the grid method.

x |300 |20 |7

4 |1200 |80 |28

1200 + 80 + 28 = 1,308




Column
Multiplication.

Children can continue to be supported by
place value counters at this stage of
multiplication. This is initially done where
there is no
regrouping.

321x2=642 “

Itis
important at this stage that they always
multiply the ones column first.

The corresponding long multiplication is
modelled alongside this method.

The grid method may be used to show how
this relates to a formal written method (see
abstract column).

x | 300 20 7
4 | 1200 | 80 28

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

The grid method can then be progressed
onto the compact method/short method.

3|27
X 8
| |3]0]3




Multiplication — Year 5

Objective & Strategy

Concrete

Pictorial

Abstract

Column Multiplication
(3 and 4 digits x 1 digit).

Children can continue to be supported by
place value counters at this stage of

multiplication. This is initially done where
there is no regrouping.

The grid method may be used to show how
this relates to a formal written method (see
abstract column).

x |300 |20 |7 |
4 11200 |80 |28

The grid method can then be progressed
onto the compact method/ short method.

3|2

E
18

X
1130
(S I

3

Column Multiplication
— Long multiplication.

Manipulatives may still be used with the
corresponding long multiplication modelled
alongside.

0000

(22x 31)

000 |00
000 OO0
000 OO

000 00

10 8

Continue to use bar modelling to support
problem solving.

Progress to using the column method

for long

multiplication.
118
x 1 3
5| 4
2
1/8]0
| 23
) ’ 6 2 13| 4

7%0 I (1234x6)
[ 12l g:& O @234 x10)
19,744




Rapid Recall -
mastering number
KS2

(multiplication and
division)

Square numbers to 144
Establish whether a number is prime
Recall all prime numbers up to 19

-

Strategies

Xby9

X/+ by 10/100/1000 —
including decimals

Use what you know to...
x/+ by 5/50/25

x by %




Multiplication — Year 6

Objective & Strategy Concrete Pictorial Abstract
Column Multiplication Manipulatives may still be used with the Progress to using the column method
— Long multiplication. corresponding long multiplication modelled 10 for long 1|8
alongside. multiplication. — ==
10 5 |4
1|ls|o
3 | 23 2|34
Continue to use bar modelling to support . ’ 2._
problem solving. et
(1234 x 6)
7ho kL

| 23 4O @zsax10
19,744

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

Multiplying decimals
up to 2 decimal places
by a single digit.

-0 W

X
&




When appropriate, children can use their
place value knowledge to make the

number being multiplied 10, 100 or 1000
times bigger and then multiply and make
the answer 10, 100 or 1000 times smaller

31 9(x100)
X 8
2552100 = 25.52




Division — Year 3

Objective & Strategy

Concrete

Pictorial

Abstract

Division with arrays

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

15+3=55x3=1515+
5=33x5=15

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

15+3=55x3=1515+
5=33x5=15

Find the inverse of multiplication and
division sentences by creating eight
linking number sentences:

7x4=284x7=2828+7
=428+4=728=7x428
=4x74=28+77=28+4

Division with
remainders

This can be done with lollipop sticks or
Cuisenaire rods:

Use of lollipop sticks to form wholes-squares
are made because we are dividing by 4.

There are 3 whole squares, with 1 left over.

Children to represent the lollipop sticks
pictorially:

There are 3 whole squares, with 1 left over.

13 + 4 =3 remainder 1
Children should be encouraged to use
their times table facts; they could also
represent repeated addition on a
number line:

‘3 groups of 4, with 1 left over’




Division — Years 4-6

Objective & Strategy Concrete Pictorial Abstract
Short division with a Short division using place value counters to Children can continue to use drawn Begin with divisions that divide
remainder group: diagrams with dots or circles to help them equally with no remainders:

615+5 divide numbers into equal groups: 2 1 8

3
Year 4
Up o3 digits by 1 100s T 10s T s /88 00 88\ sls 72
digit
8 ©Oo © \ 00000 Move onto divisions with a remainder:
Venr 00 |hoooolooo00 86 r 2
Years © 0 00000 (00000 3
Up to 4 digits by a 1 However, children should be encouraged to 5/4 3 2
digit with remainders 1 2 3 move towards counting in multiples to divide
more efficiently.
b
Year 6 1. Make 615 with place value 0 3 56 ,_3 e 5
- counters 8; S[3[019
Up to 4 digits by a 1 :
digit and then 2. How many groups of 5 hundreds
can you make with 6 hundred counters? Year 5/6

progress to long
division (next
objective)

3. Exchange 1 hundred for 10 tens.

4. How many groups of 5 tens can
you make with 11 ten counters?

5. Exchange 1 ten for 10 ones.

6. How many groups of 5 ones can

you make with 15 ones?

Children can then progress onto
expressing the remainder as fractions (e.g.
5/8) and decimals (e.g. 663.625).

846+ 4

We write a zeroin
the tenths column

N/
The remainderis carried

over to the tenths column




Long division
without remainder YEAR 6 DIVISION
Calculate 4320+32=135 _ _ _ Children can write some multiples of 32 for extra help:
1 3 5
32 64 9 128 160 192
3214 3 2 0
302 |
1.1 2
9 6
1 6
1 6 0
Long division with Calculate 215+14=15r5
remainder
1 5 14 28 42 56 70 84
14, 2 | 1 | 5
—— 1
~ 1 4|
7 | 5
— 7 |0
5




Long division
with decimal
remainders

25,2
5)126.0
10
26

-25
10
-10
0

When there is a remainder which you need to write as a decimal,
bring down the 0 in the from then tenths column, and repeat the
process as before




