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

Number track Has the numbers inside

the sections, rather than
e secwons ranervan - To] 1 [12] 3 [14] 5 ['e] 7 ['8] o [a0]
Calibrated, Equal divisions marked
numbered on the numberline and I 1 1 1 | 1 1 1 1 | |
numberline each division is | [ I I | I | o I
numbered 0 1 2 3 4 5 6 7 8 9 10
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

Using Numicon to support the teaching and learning of mathematics.
Use Numicon to support the models and images for the 4 operations of number.
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Stage 1 (Year 1)

Stage 3 (Year 2)

+ =signs and missing numbers
Using concrete objects and pictorial

representation.

3+4=0 0=3+4
3+0=7 7=0+4
0+4=7 7=3+0
0o+vs=7 7=0+V

3 + 4 is the same as 7 as modelled using Numicon
:5@(‘ O T O O (73‘

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

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

and adding three numbers
32+ +00=100 35=1+0+5

Partition into tens and ones and recombine

+10\5[+i4/i41
23 33 35

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

Mental Method

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

Partition into tens and ones and recombine

Partition both numbers and recombine. Refine to
partitioning the second number only. Highest number to

go first. e.g.
36+53=53+30+6
=83+6
=89
+30 +6
53 83 89

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

Partition into hundreds, tens and ones and

35 DS

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

o~ ™

358 428 431
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http://www.numicon.com/Assets/Downloadablefile/NUMICON_SHAPES_1-10-15568.pdf

VAVAVEN

@ u

Secure Stage 1 — able to use a hundred
square

Children go up in 1s
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Stage 4 (Year 3)

Stage 5

Stage 6 (Year 6)

Pencil and paper procedures

36 +43=79
Partition both
numbers 36 = 30 + 6
43=40+3
~> 79=70+9
Recombine T T
to get the answer 30+40 6+3

Leading to

Adding 3 digit numbers using the expanded method

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

Column Addition

Column Additionwill be taught alongside the Expanded Method to
encourage children to see how they relate.

123 =100 + 20 +3  |sth, 123
+ 45 = 40 + S  sameas:+ 45

> 168 =100+GC0 +8 IC3

Column Additionwith carrying

Column Addition.

Childrenshould be comfortable with using column addition to add 4 digit
numbers and several numbers with different numbers of digits at the same
fime.

™HTU
56 1 8
> 4 G 3

’:{ C;_r ?LL; Adding decimals using column addifion. 1 Y - 1 aid @
Remsmber fo 35. 2 o &
T~ the s, D12
Sl
Extend to numbers with at least four digits
3587 + 675 = 4262
= 3587
[49=(00 + ko + § 4~ 75
35+ 0+ 5 M@hmw 4262
184 =100 1730 + |4 line upthe FTRU
Extend to decimals (same number of decimals places) and
(00 49 adding several numbers (with different numbers of digits).
Model negative numbers using a number line.
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Subtraction

Stage 1 (Year 1)

Stage 2

Stage 3 (Year 2)

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

$¢9¢ ®i®®®®®

Visual / practical activities
Number lines

The difference between 7 and 11

(Counting on)

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

1 1 1
T T T T T T T

11

Put 7 in
your head

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

(Teachers model jottings appropriate for larger numbers)

- = signs and missing numbers

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

Using o Hundred Iquare:

When children are ready to
How to use a hundred square...

Letssobve..| 1 |2]3]e|s]e
57 .27 |11]12 |3-4-5--w-

i
)
EIEIEI IR
&)
47

subtract larger numbers they

g|ajo
1819
A

will do so0 on a hundred
SAUArE.

3720w 17 |31]32)33|34)35) 35

!
e Ed
l A1) 42 a?)" ,{ 44
17-3=14 |51)52 57|58 |5

w18 Ol/\b? 53 89| 70 e | JUMPS of units.

%o Al A T8| M) 80 )
N Children are encouraged to

37.23-1481fe2|83] Bs[ar]es]em !
a2 ff:l"" "IS[% ol “% then record thisas a sum.

They will be encouragedtoup

IR

in jumps of 10s and back in

Leading to:
47 - 32=

A
i

BEN SN N

When children are confident
in using @ hundred square and
have a pood understanding of
place value, they can then

begin to partition.

This involhves partitioning the
numbersinto 10sand units
and subtracting these. Then.

40 - 30=10 recomhbiningthe 10sand units.
7-2=5 togetan answer.
10+5=15

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

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

47-23 =24
24 25 26 27 3T a7
1 1 1 -1 -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.

Continue as in Stage 2 but with appropriate numbers e.g. 102 — 97
= 5. The different when we are subtracting is that we will be with
jumping back underneath the number line.

54-7=

54 53 52 51 50 45 48 47
-1 -1 -1 -1 -1 -1 1

We will then use a number line to count back from the biggest
number using partitioning to help.

67—-32=35

67 37 35

A\

Note: Counting back is not always the most efficient method when
the numbers are closer together.
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Subtraction

Stage 4 (Year 3)

Stage 5

Stage 6 (year 6)

The Expanded Method of Subtraction.

Partitioning both numbers leads to the opportunity to use more formal

¢F-32=235 ,
Parbtin. oy
>bo*ﬁtnm1bm C¥ = QO"*"':P./
kr—gl 30+ 2
5:=3o+5‘h

hﬂdﬂu. ‘/ e\Eﬂt‘l--B.C!
ansiver,

methods of subtraction.

1-2

The Bxpanded Method of Subtraction with carrying.

fff_p5o +l2,*\

2= 5G+J’L
Wik, these 35 30 + 5 1 tan fr

uwnbuseboe. 23 = 20 4 7

Pencil and paper procedures

2
R+
54

Develop the stages of decomposition introducing ‘zero’

2 4 1 4 9 9 1

452 5000
-178 - 457
174 4543

Column Subtraction.
Childrenwillmove on to using Column Subtractionon its own and with
Exc}wxﬂe wibhe
¥ the nemt dAﬂ
15

>, 388

/ 363
3o000-0 319k r g

N

Stark
e

larger numbers.

150-60=90

 deeimale 2

Subtrocting decimals using .

CalumnSubtraction. /’B’[G 5 s l;MTU-itt‘

L4 7 e

beroddigt. ~ L FO 7

Add. O

H/'""j_ MGLPLQ(JL
e-9 held

Develop the use of decomposition

extend to up to 2 decimal places

48.42 — 37.61 =

4 @ . 14 2
3 7 6 1
10 .8 1

extend to up to 3 decimal places if appropriate

302.63 -178.124 =

2 91
Bh2.62810

-178.12 4
124.506
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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=1[] =2x7 Continue using a range of equations as in Stage 2
How many sweets are there in 5 bags? 7x0 =14 14=0x7 but with appropriate numbers.
Ox2 =14 14 =2 x0
OxV =14 14 =XV Repeated addition using a number line.
Arrays and repeated addition Understanding multiplication as repeated addition is key to
understanding formal methods of multiplication.
® © O o 4x2o0r4+4
(Recording on a number line modelled by the ¢ o o o Add F i< 46
teacher when solving problems) on an “"-ﬁ fwmber
& 38 ® G*+ = L2 Line. .
Use of bead strings to model groups of. +j~E=§§ e . J )
o0 I ¥§£ #::i“ :i‘= 5x2=10 % +G& +G 16 +C *C «C 6
B HEECEE e Mo

m Additon and Subtradtion Addtion focts of ten MuRipkcation and division Ploce value < [~ 12 1} 2—"{ 3o 3‘. %
00000 (0 'R ERE

2 ! & 3 &

Nurmicon Number Line {b 35 X 2 — 70

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

tables. 2% 4 Partition using Grid Method when multiplying by
or repeated addition two.
2+2+2+2 X | 30 | 5

;& 2 |60 |10
0O 1 2 3 4 5 6 7 8

Doubling multiples of 5 up to 50

15x2 =30

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

The Manor School 2015/16 Calculation Policy November 2015



Multiplication

Stage 4

Stage 5

Stage 6

Pencil and paper procedures

Grid method

TUXx U

23 x 7 is approximately 20 x 10 = 200

23 x7 =161

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 [2100 60 = 2160
8 560 | 16 =_95/6+
2736
1

Estimate and check

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

1125x 7 = 7875

Th

u
X 1000

5

H T
100| 20

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 0
51 7 6

2 71 3 6

X = signs and missing numbers

Pencil and paper procedures

Grid method for decimals
Multiplying decimal numbers using the grid method.

x| E + o.4

Take care

Gl30 + 1.0 = 31.20 4o dine upbhe
al |5 + 0.06= 1.5¢c digh. A

0.3 ° :{%M "“’*’\3!
0-3%0.9 32.7C il e,
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Stage 1

Stage 2

Stage 3

Pictures / marks
12 children get into teams of 4 to play a game.
How many teams are there?

% Ah RE
iE AR &%

Use practical resources - cubes, counters,
children etc

+ = signs and missing numbers

6+2=0 0g=6+2
6+0=3 3=6 +10
o+2=3 3=0+2
0+v=3 3=0+V

Understand division as sharing and groupin

Grouping or repeated subtraction

There are & sweets, how many people can have 2 sweets each®

00 /00 /OC

’lepeuied subtraction using a number line and bead bar

12-3:-4

< = signs and missing numbers
Continue using a range of equations as in Stage 2 but with
appropriate numbers.

Understand division as sharing and grouping

Understanding division as repeated subtractionis key to understanding
formal methods of division.

56+8=7%

Repeatidly subtnack 3.

-§ -% -3 -} _g
E Y N NN\ NS
o 3§ & 2% % U w3 &
tsmmm&

'H.Mbmﬂ-nr? A

7 Aefs b R
le hmebuﬁ’l'nhm
Mmﬂ.
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Stage 4

Stage 5

Stage 6

= = signs and missing humbers

Division withremainders. 12+ 8 581 Seblrack 5'{"*@: ED

-3 g -8 - -F

L‘Thll‘. s the, emain, .

+ = signs and missing numbers

Remainders
Next steps:
Chunkingpwﬁh remainders. \;{G =8= vk T lebs howe
8[FGC /7 bustska
This i -#2 (3axg) o
ulmw\._..-v L'('

Remainders

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

Chunking using fimes table facls.

Childrenwill continue to explore division as repeated subtraction. They
will use their increasing knowledge of fimes tables to subtractin larger

chunlks. |2_8—7=IB]"2

Use the [0

times Table

128 }to.suiotam.d:

- 3O (|ogq) Mﬁd‘% .

58 X Sublract

— 35 (5%3) wusiog keown
273 ) Limes toble Sucts,

ARG )R

2 The remainder

< = signs and missing numbers

Chunking using times table facts and multiples of 10.

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

|93=12=)6r5

121197 S uhbtnack y
> 120 (10XI2)  known times

73 Yokle Lark .
-_60 (sx2)
I3

- 12 (1%12) o454/ = € Lets
The remminder _ 9 Gfl'lhaw-bm

Expressing the remainder as a fraction.

50 =4 = I.QPQ,/TMW.
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