Alfriston School

Whole School Written Calculation Policy
January 2015

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
on the divisions . 1 . 3 . 5 . 7 .E-
Calibrated, Equal divisions marked
numbered on the numberline and I 1 1 1 | | 1 1 1| | |
numberline each division is | I I I | | | I 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 | | | | | | | | | | | I |
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 Stage 2 Stage 3

+ =signs and missing numbers
+ =signs and missing numbers + =signs and missing numbers

Extend to
3+4=[ 1=3+4 14+5=10+10]
3+01=7 7=0+4 and adding three numbers Partition into tens and ones and recombine
O0+4=7 7=3+0 32+ +7=100 35=1++5 Partition both numbers and recombine. Refine to
N+v=7 7=0+V partitioning the second number only e.g.

3 + 4 is the same as 7 as modelled using Numicon
'ﬂ"" QF’_ L [

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

36+53=53+30+6
=83+6
=89

+30 6

T~ ™

53 83 89

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




To use Numicon to further understand the equivalence
in a number sentence.

(Use a picture to show what | mean)

Promoting covering up of operations and
numbers.

Number lines (blank)

Using blank number lines

(Teacher model number lines with missing
numbers)

+10\A/+i4/:41
23 33 35

Mental Method

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

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

7+4=11 +10
L 1 1 1 1 1 1 : :/\:/\/\II 1 b
7 11
Children go up in 1s 3% 44 -1 45
Secure Stage 1 — able to use a hundred square
Stage 4 Stage 5 Stage 6




Pencil and paper procedures

Pencil and paper procedures

Column Addition.

83 + 42 = 125 Leading to formal method, showing numbers carried C[’aildrenshot_lld be comforfcbley;ifh‘using columncdo‘i\‘i?n.*o aad 4 digit
underneath ;;;rl'r;!-sers and several numbers with different numbers of digits of the sacme
Pantife
artifion - ™ TFY
both numbers 3G =30 + ¢ Column Addition 5 £33 p; thak
— L= 4O + 3 Column Additionwill be taught alongside the Expanded Method to > the d,.gws ore
. encourage childrenio see how they relate. 4 6 3 dingeh up
Iq= 3Jot q
To et PAE a3 123 =100 +20 43 |sthe 123 6 21 8
anvswer, + 45= 40 +5S  sameas:+ 45 T2 meus
Leading to 168 = |00 +CQ0 + 3 ’GS N bhe Ains.
Adding 3 digit numbers using the expanded method. Colenmn Addmmw"hm"yi"gH TU .
’ g ; ol V.%
= + 4o + Adding decimals using column addifion. T I ’
/49 <[00 15, Rty 4CF 35,0 MdEme
134 = 100 430 + |l line upthe HTAU —3 « houe to camy Yo i 0 v
(00 +0 [ v W, Liis:. 512
e »|
Extend to numbers with at least four digits
3587 + 675 = 4262
3587
+_675
4262
111
Extend to decimals (same number of decimals places) and
adding several numbers (with different numbers of digits).
Model negative numbers using a number line.
Subtraction
Stage 1 Stage 2 Stage 3
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Pictures / marks
Sam spent 4p. What was his change from 10p?

¢¢¢¢®i®@®@®

7

=signs and missing numbers

7-3=1 0=7-3
7-0=4 4=0- 3
0-3=4 4=7-
0-v=4 4=0-

Visual / practical activities
Number lines

The difference between 7 and 11

(Counting on)

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

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 a Hundred Square:

Find a small difference by counting up

How to use a hundred square..,
Letssolve..| 11 213lals]|s]l7l2c]s

37-23m? NP2 01aps+eA17] 18119
| 21[22]23]2a] 25| 20| |28
37-20= 17 | 3132 33]34[ 35 [3:1G7) 38
l sl Af)/ A’” sl
17-3=14 |51]52 57]58]%
[o1]8 ¢ GCICI e
S N PABE
7-23-14(01]82{85]  ABs[er]eafeafe0

a1 nzimqs]ua qQ ,%ﬂ

2
S|8|&8|8|B|5

8

8
3

e s

When children are ready to
subtract larger numbers they
will do so on a hundred

They will be encouraged toup
in jumps of 10s and back in
jumps of units.

Children are encouraged to
then recordthisas a sum.

Leading to:

47 - 32=

NE -
III place
s III

0N NERN

begin

40 - 30=10 recombiningthe 10sand units.
7=g=5 togetan answer.
10+5=15

When children are confident
in using a hundred square and

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

a good understanding of
value, they can then
to partition.

Children will beqgin to use blank number lines to support

calculations.

Counting back

First counting back in fens and then in ones.

47 -23 =24

24 25 26 27

37 47

K/’UM

1 1

- 10

- 10

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

Counting back using a number line.

We willbe using o number ine 10 count bock lrom the biggest numbe

( renill

G3-32 =35
- 30
o
i! \3‘ 7 G
Fhan Take oura
Che unity, ‘thatens.
Note: Counting back is not always the most efficient
method when the numbers are closer together.

using portitiening 1o help

Subtraction

Stage 4

Stage 5

Stage 6
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http://www.numicon.com/Assets/Downloadablefile/NUMICON_SHAPES_1-10-15568.pdf

The Expanded Method of Subtraction.

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

Find a difference by counting on

e.g. 8006 — 2993 = 5013
This can be modelled on an empty number line

Column Subtraction.

Childrenwillmove on to using ColumnSubiractionon its own and with
larger numbers.

Exd\anﬁe wibh.
c1-32=35 dina up the ¥ the nost dimyit.
Fantition e e k15
peth wnbers. GF = 60 + %/ upigs. > 388
N -32.=30+ 2 / _363
3 Develop the stages of decomposition introducing ‘zero’ 3000-0 319 l{_/_\% Subt b
Recambine N e 0 ) Jrom
% sd'w 60”30 2 4 1 49 91 ISO—GO:qO
i Y : 2
Subtracting decimals usin .
_— Bx2 - 5000 Comsarocion e (" 316, 5 4y
e v
174 4543 ottt = | 70"
1 9.5 AdO
The Expanded Method of Subtraction with carrying. 2~ P o5 a.plau
/"’ 50 + IQ‘ ‘\ Develop the use of decomposition
L= 50 Hi GZ’ : ’GO + z We ""“““3‘ extend to up to 2 decimal places
WWM-SS— 30 >9 i:ﬁ 48.42 - 37.61 =
unbosobon. 23 = 20 4 3 4771 2
8 4
. 37.61
Pencil and paper procedures 10. 81
8%12 extend to up to 3 decimal places if appropriate
- 38
54 302.63 — 178.124 =
2 9 1
AB02.6%310
-178.12 4
124.506
Multiplication
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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 L=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 =2x0
OxV =14 14 =0xV Repeated addition using a number line.

(Recording on a number line modelled by the
teacher when solving problems)

Use of bead strings to model groups of.

00000 O O

0000 O

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

Arrays and repeated addition

4x2o0r4+4

+-

9*:#‘

3.

AATXE 0% w08

Ix5:=0 . ryys
$x2=0

LES 24 )

RS2 :

- o0 T Rox oue

L

Acstson tm of wn

- x
¢ -

# B

[ e wJ

2x4
or repeated addition

2+2+2+2

o 1.2 3 4 5 6 7 8

Doubling multiples of 5 up to 50

15x2 =30

Partition

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

Understanding multiplicction asrepected additionis key to
understonding formal methods of multiplication.

Add 7 Msoge.
L 6*F =h2 ?A&M W)
+6 +G 16 4g 4G «G 6

o c 1. IR 24 30 %

35x2=70

Partition using Grid Method

42




Multiplication

Stage 4

Stage 5

Stage 6

Pencil and paper procedures

Grid method

TUx U

23 x 7 is approximately 20 x 10 = 200

23 x7 =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 numbers

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 =_576+
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

H T u
X 1000, 100| 20

5

7 7000 700|140 |35

X = signs and missing numbers

Pencil and paper procedures
Grid method
Estimate and check

Multiplying larger numbers using the Grid Method.

Chilgrenwill go on to multiply 2-digit by 2-digit numbers using the Grid
Method. Children need to be secure in their place value and
knowledge of muliiplication of multiples of 10 ond 100.

56 x 43 =2A408

Pm\_/—\ m
> both  X| 5© S 25

Mmbers. (6| 2000 + 240 = 2240
3| 1s0o + (g ="_[68

2408
Makliply the ' A
et N e
totod .

Grid method for decimals

Multiplying decimal numbers using the grid method.

X| 5 +0.2

Toke cane

G| 30 + 1.0 = 31.20 4y line upthy
; 5 4 0.06 (-S¢ ds, A

03 | L Ly s,
oaxeg’ L8 will halp.

n
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Expanded vertical column multiplication: tu u

t u

26
x 7

42 (6x7)
+ 140 (20x7)

182

} Expanded with partial products

To support understanding and progression the grid method, expanded and compact methods
should be shown side-by-side to emphasise the links between the different formats.

11




tu tu

48 x 35

t u

48
x 395

40 (8x5)
200 (40 x 5)
240 (8x 30)

+ 1200 (40 x 30)

1680

To support understanding and progression the grid method, expanded and compact methods
should be shown side-by-side to emphasise the links between the different formats.
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tu u

Compact vertical column multiplication:
26 x 7

Key elements:
X 7 e Working RIGHT to LEFT
e The language of place value

e

Accurate use of the language of place value when carrying will support pupil progression and understanding.
“6 multiplied by 7 equals 42. Four tens and two units/ones”
Avoid ‘carrying’ stories such as ‘put the milk bottles on the next door step’ —
it is much more effective to use the language of place value.

tu tu tu
47 47 x 36
x 36

22_}2 (47 x 6)
+ 14210 (47 % 30)

Optional additional notes

1692
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Stage 1

Stage 3

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

*F Ah A%
AR RA

4%§§K
The bead barwill help children with inferprefing division
calculations such as 10+ 5 as *how many 5 make 102"

3 3 3 3

000 000 000 0

Use practical resources - cubes, counters, children
etc

Stage 2
< = signs and missing nhumbers
6+2=0 0=6+2
6—D=3 3=6 +10

+2=3 3=0+2
+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 /0C
WRepeated subtraction using a number line and bead bar
12-3:=4

0 1 2 3 45 6 7 8 9 10 11 12

< = 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 sublractionis key to understanding

formal methods of division.

56+8=%

¢ -8 -3 -8 g ¢ -3

IS 2% % 4 g &
"\Subtm}cmu.k -;mg%g
u-Pm}nle. howe beest taken

anoy.
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Stage 4

Stage 5

Stage 6

= = signs and missing nhumbers

By using known fimes table facis shoricuts con be token to reduce the
number of steps needed to divide.

Subtract 5 lotx
03’8&,0“-30.

56+8=1 5x8=40

-8 -8

) I'G 5c

L Sublrack ] uatid
Divisionwithremainders. 4%+ 8 < 2 Suback 5 et of 8‘)
2 8 26 %

K
Lms'vshmwm\‘ "

+ = signs and missing numbers

Remainders

Quotients expressed as fractions or decimal fractions
61 + 4 = 15 Y or 15.25

Repeoied sublroclion using fimes lable locls,

Using known imes jobile facts aliows chidren io subtract larger ‘churia
from the crigingl number. Childran will be parforming division whers thare
Qre remaingdens

105+ 3=
T lo
T

131

10%]s80

l 25 105

QTM u'. \;’:l‘snfahmh%
i w
" Quay in tolal.

Chunking wsing fimes loble locls.

Once children are comioriable with division as repeated subtraction they
con short 40 use more g more formaol loyout When chidrenore
combortable with the layow® ey con begin o use ther fen times table 1o
subboct in lorger chunks

72+ 9= 8_ g
> el
/“q ;T 5 ets B
_q, ) 57&) 3dotn o7 9,
sw- ‘m 23
T3 (3w
O
ext Steps: g
N’ds_'p ) 76+ 8= 9vk
Chunking w{th remainders. q lets hawe
8'—_7__G_ /— \:u:\t\hnu
This i sl (qxg)
Yo remasnder

\_/VL\'

< = signs and missing numbers

Remainders

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

Chunking using limes lable lacls,

Chilcran will continues to explore division os repesated subtraction, They

will uaw thair increcsing knowledge of limes lables o sublract in larger
chunks |9.8 — _,9"2
Uze t:;b'a
Cimas L.
1128 /'m aubtrnck
-~ 70 (lox7) Aoy
T 58 Sublract
- 35 5 (5*3) Uiy vown,
T 23 Umas lable Socts

~ 27 (3P w_/
Ay Tha anwdv.
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.

193=12=/6,5

12|I‘I7 Subtnack
> —/20 (r0x12) hmmwwnﬁ

3 (o) bokle Gacbs.
(

1%12)  [0+5+] = /€ Lot

N e

Expressing the remainder as a fraction.

50 =4 = |,'2,-z/mm.

This can =12 /'i'*-mdw,.
then be coniarted
wlp o decimal.

16




Short division

98 = 7 becomes

1 4

2
7,9 8

Answer: 14

432 =+ 5 becomes

8 6 r2

3
5(/4 3 2

Answer: 86 remainder 2

1

496 - 11 becomes

4 5 rl
5
114 9 6
Answer: 45 -

17




Long division

432 = 15 becomes

2 8 rl2
1 5(4 3 2
3 0 O
1 3 2
1 2 0
1 2

Answer: 28 remainder 12

432 = 15 becomes

2 8
1 5[4 3 2
3 0 0 15:20
1 3 2
1 2 0 158
1 2
A2 = 4
g < ) 5

Answer: 28 ¢

432 = 15 becomes

o WN

15|4
3

=N W

N N ©O N<E—- N|®

Answer: 28-8

|l O O
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