Coopers Lane School

Whole School Written Calculation Policy
Pencil and paper procedures
Key Stages 1 and 2



PROGRESSION OF NUMBERLINES

Number track

Has the numbers inside
the sections, rather than
on the divisions

[of + [2] s [4] s ['e] 7 [8] s [10

Calibrated, Equal divisions marked

numbered on the numberline and | | | | | | | | |

numberline each division is | | I I | | I
numbered 0 1 2 3 4 5 7 8 9 1

Calibrated, Equal divisions are

unnumbered marked, but left

numberline unnumbered for children

to add relevant numbers
to

Blank numberline

No divisions or numbers
marked for the children
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Stage 1

Stage 3

+ = signs and missing numbers

3+4=[] 0=3+4
3+0=7 7=[+4
0+4=7 7=3+[]
0+v=7 7=0+V

3+4is th(e san;e as(? as modelled using Numicon
{ = (ﬂ"

2 g

e

T8

Use Numicon to further understand the equivalence in
a number sentence.

Promoting covering up of operations and
numbers.

Number lines
Using number lines

(Teacher model number lines with missing
numbers)

7+4=11

—_ e ININONTN,

@

Children go up in 1s

Secure Stage 1 — able to use a hundred
square

Stage 2
+ = signs and missing numbers
Extend to
14+5=10+]

and adding three numbers
32+[] +[J=100 35=1+[]+5

Partition into tens and ones and recombine

12+23=10+2+20+3
=30+5
=35
refine to partitioning the second number only:

23+12=23+10+1+1

=33+1+1
=35

\/\/\4

5

i

Q 10

1 2 3 4 7

Mental Method

Add 9 or 11 by adding 10 and adjusting by 1
35+9=44

35 Ds

Partition into tens and ones and recombine
Partition both numbers and recombine. Refine to
partitioning the second number only e.g.
36+53=53+30+6

=83+6

=89

+30 +6

T~ ™

53 83 &9

Add a near multiple of 10 to a two-digit number

Partition into hundreds, tens and ones and
recombine

Either partition both numbers and recombine or partition
the second number only e.g.
358 +73 =358+70+3

=428 +3

=431

+70 +3

T~ ™

358 428 431
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Stage 5

Stage 6

Stage 4
Pencil and paper procedures
36+43=79
Partition both
numbers
36=30+6
~> 43=40+3
TI9=T0F9
e T
30 + 40 6+3
Leading to

Adding 3 digit numbers using the expanded method

[49=(00 + ko + § 4~
35= 0+ 5 Ma}nwjau.
134 = 100 430 4 |l line wpthe HTAU

100 +0

Pencil and paper procedures
Leading to formal method, showing numbers carried
underneath

Column Addition

Column Additionwill be tocught clongside the Expanded Method to
encourcge childrento see how they relate.

123 =100+ 20 43  |sthe 123

+ 45 = 40 +S  sameas:+ 45

168 = 100 +GQ0 + g IC3
Column Addition with carrying

HTU
Rumben s +CF
M“PU\::;U. *+ 2135 Because #+5=12

c2 we have to cary the
)

Extend to numbers with at least four digits
3587 + 675 = 4262
3587
+_675
4262
T T

Extend to decimals (same number of decimals places) and
adding several numbers (with different numbers of digits).
Model negative numbers using a number line.

> 4 ¢ 3

Column Addition.

Childrenshould be comfortable with using column addition to add 4 digit
numbers and several numbers with different numbers of digits ot the scme

time.
™HTU
scg” B

Adding decimals using column addition. TV .7

35.2 0
loce holder
: +16.0.0
e
the lig, O\ %
\»l|
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Subtraction

Stage 1

Stage 2

Stage 3

Pictures / marks
Sam spent 4p. What was his change from 10p?

¢dgeccece

Geeidesanes

- = signs and missing humbers
7-3=[ 0=7-3
7-0=4 4=0-3
0-3= 4=7-]
0-v=4 4=0-V

Visual / practical activities
Number lines

The difference between 7 and 11

(Counting on)

To reinforce concept. Practical strategies essential to see
‘difference’.

@ 11

Recording by - drawing jumps on prepared lines
- constructing own lines, if appropriate

(Teachers model jottings appropriate for larger numbers)

- = signs and missing humbers

Continue using a range of equations as in Stage 1 but with
appropriate numbers.

Using a Hundred Square:

When children are ready to

H
ow 80 use @ undred square subtract larger numbersthey

Letssotve..| 1| 2|3|a|s|[e]|7]8|a]i0
T lisbel el will do so on a hundred
37-23a2 i B -
21|22 23 28] 25] 26 [ F | 28] ] %0 sauare.
2017 |31|32]33|34] 35 38|:|%0 .
37-20 %’@ They will be encouragedto up
l a1|a2| sy | A47|48| 4|50 o )
173214 [51]52 s Tsls e in jumps of 10s and back in
616 /\w 58] 69| 70smirscien| JUMPS Of units.
B 7[78 7|20
So /}’

hildren are encour
37.23. 14012 wlssleal% Children are encouraged to

B
a1 qzlq(rq{[qs[% il mm‘ then record thisas a sum.

= s

Leading to:
47 - 32=

A
ol

FoONEA Fo\@

40 - 30=10 recombiningthe 10sand units..
7-2=5 to.getan answer.

10+5=15

When children are confident
in using a hundred square and
have a good understanding of
place value, they can then
begin to partition.

This involves partitioning the
numbersinto 10sand units

Children will begin to use blank number lines to support
calculations.

Counting back
First counting back in iens and then in ones.

47 -23 =24

24 25 26 27 37 a7

KRR R AR

-1 -1 -1 -10 -10

Find a small difference by counting on

Continue as in Stage 2 but with appropriate numbers e.g.
102-97=5

Counting back using a number line.

We willbe using a number line to count back from the biggest number

using partitioning fo help.
Fartition. this number

G¥-32 =35
- 30
’;-2\/\
35 .\31 P c3
Then Take Ourey
Note: Counting back is not always the most efficient method
when the numbers are closer together.
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Subtraction

Stage 4

Stage 5

Stage 6

The Expanded Method of Subtraction.

Partitioning both numbers leads to the opportunity to use more formal
methods of subtraction.

63 -32=135

=30 +5
Recambine 35 .
1703&.31:. tGao-?,o 2
asvsirer,

The Expanded Method of Subiraction with carrying.

50 + 12 4~
/2.—:QO + 2 Wcmdw\g;

CL*50+I%
ok thoge 35 % 30 + 5 ttmfr

wmbess abgve. 23 =20 + 3 10 wiin

Pencil and paper procedures

o2
5
54

Develop the stages of decomposition introducing ‘zero’

A82 5000
178 - 457

174 4543

Column Subtraction.
Childrenwillmove on to using Column Subtraction on its own and with

Ex e wibh
¥ ’Hudn‘:("{:ﬁd.«ﬁ\t

larger numbers.

15
> 3857
J 363

oo-0 31 kX < :
300050 Stark subtracting
:Fom the units

150-60=90
Subtracting decimals using
Column Subtraction.

2 :
(7 B1G. 5 < et B

boddat ~ | .07
Add. O

A e
-9 bold

Develop the use of decomposition
extend to up to 2 decimal places

48.42 - 37.61 =

4 8. "4 2
37 .6 1
10 . 8 1

extend to up to 3 decimal places if appropriate
302.63 —178.124 =

2 9 1
A482.628"0

-178.12 4
124.50 6
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Multiplication

Stage 1 Stage 2 Stage 3
Pictures and symbols x = signs and missing numbers x = signs and missing numbers
There are 3 sweets in one bag. 7x2=[ O0=2x7 Continue using a range of equations as in Stage 2
How many sweets are there in 5 bags? 7x[0=14 14 =[x7 but with appropriate numbers.
x2 =14 14 = 2 x
H XV =14 14 = D X % Repeated addition using a number line.
Arrays and repeated addition Understanding multiplication asrepected addition iskey to
understanding formal methods of multiplication.
e ¢ o o 4x2or4d4+4
(Recording on a number line modelled by the ¢ o o 0 Add F Its | 6
teacher when solving problems) 6 2 19 on an Twmber
Q S * = U.‘u.
Use of bead strings to model groups of. +}£=$ o R » )
35* NF ¥§¥ #ji §= ;x;z;_u; ; +6 +G 16  +¢ +C «G 46

Use cubes and pegs. Begin to learn 2, 5 and 10 times
tables.

10:5=2

Additon and Subtraction Addition focts of ten Muipkcation and division Ploce value

'ERELERL

0 ] 2 3 L 6 7 s 9 0 i
i 2 2 & ] A & .

Numicon Number Line {b

2Xx4
or repeated addition

2+2+2+2

o1 2 3 4 5 6 7 8

Doubling multiples of 5 up to 50

15x2 =30
Partition
(10x2)+ (5x2)
20 + 10 =30

o c 12, R 24 30 %

35x2=70

Partition using Grid Method

42
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Multiplication

Stage 4

Stage 5

Stage 6

Pencil and paper procedures

Grid method

TUx U

23 x 7 is approximately 20 x 10 = 200

23x7 =161

T U
x | 20| 3
7 |140 ] 21
HTU x U
123 x 3 = 369

H T U
X 100 | 20 | 3

x = signs and missing humbers

Pencil and paper procedures

Grid method
72 x 38 is approximately 70 x 40 = 2800
X /0] 2
30 1210060 = 2160
8 560 | 16 =_976 +
2736

1
Estimate and check

Moving on to formal method when appropriate.
‘Carried’ numbers to sit on top line of answer box

1125 x 7 = 7875

Th

H T u
X 1000] 100 20

5

7 7000 700|140 |35

Accept formal compact method for the individual pupils that

it works for
7 2
X 3 8
2 1 6
5. 7 6
2 71 3 6

x = signs and missing humbers

Pencil and paper procedures

Grid method for decimals

Multiplying decimal numbers using the grid method.

X| 5 + 0.2

Take cone

G| 30 + .2 = 231.20 —{;ﬁmu?m
_ 5 4+ 0.06= |.S¢ ds. A

0.3| | :"gm ddung
o.'sxo.gJ 32.7C Wil hlp.
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Use practical resources - cubes, counters,
children etc

Grouping or repeated subtraction

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

00 /00 /00
Repeated subtraction using a number line and bead bar
12+-3=4

45 6 7 8 9 10 11 12

Stage 1 Stage 2 Stage 3
< = signs and missing numbers < = signs and missing numbers
Pictures / marks Continue using a range of equations as in Stage 2 but with
12 children get into teams of 4 to play agame. | 6 + 2 =[] 0=6+2 appropriate numbers.
How many teams are there? 6+-0=3 3=6 +[1
0+2=3 3=[+2
- NN % ﬁ‘ § § 0+v=3 3=0+V Understand division as sharing and grouping
‘3& . ﬁ < Understanding division as repeated subtractionis key to understanding
“%? *% ﬁ ﬁ § § Understand division as sharing and grouping formal methods of division.
@d @ 2

56+8=17 ws&m&
¢ -8 -3 -8 g ¢ -g
E Y VW NN\ NN
0 3 & % % U s &
tSubMun&iik
Knnhwuy«d$k

714#5@%
bwbuﬂhha
Wy
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Stage 4

Stage 6

= signs and missing numbers

Divisionwithremainders. 2% § 2 Ny Sebtiack 5 Jdts of 8')
-4 -8 -8 -§ ¥

VAVAEA'SVA

|

2 1o 18 26 a )
Uisinbhe Nmaivdap,

Stage 5
+ = signs and missing humbers
Remainders
Next Steps: N
[=) . eps ‘ ?G - 8 _ q PH’
Chunking w{th remainders. T lebs howe
XS b’&“uﬂm
This ia -+2 (9xg)
\_/V L‘.

Remainders

Quotients expressed as fractions or decimal fractions
676 + 8 = 84.5

Chunking using times table facts.

Childrenwill continue to explore division as repeated subiraction. They
will use their increasing knowledge of times tables to subiract in larger

churks o8 = F =18r2

Use the (O
times Table
128 A to subtrack
- 30 (lox7) Aoy T
58 ( suwk
— 35 (5%3) usieq keown
273 ) W"AU&M_
- 27 (G w_/
2 The remainder

-

+ = signs and missing humbers

Chunking using times table facts and multiples of 10.

Using their knowledge of the 10 times table will cllow children to divide
larger numbers by two-digit numbers while reducing the number of steps.

|93=12=16,5

lzlz (10x12) iﬁ.:w;fmmﬁ
—E () bable acks.
-i (1x12) 1045+ = /€ lots

Expressing the remainder as a fraction.
This can ¥ o The dinvisor
then e conierted
o o decimal.

Coopers Lane School

September 2016




