Trumpington Federation calculation policy

Vision
For our children to feel confident, wanting to give it a go, when solving a mathematical problem that they haven’t seen before.

Introduction

The purpose of this calculation policy is to ensure consistency and progression in the teaching of the different calculation methods across the school from
Years 1 to 6. It aims to give an overview of the key calculation strategies for addition, subtraction, multiplication and division. Our intention is that our
children will be flexible with the methods that they use to perform different calculations.

Early Years: for information on the approach to the teaching of Maths in the Early Years please see the document ‘Early Years Approach to Teaching Maths'.

Addition

CALCULATION STRATEGIES KEY MANIPULATIVES

Year 1

Number lines Rekenrek

Start adding using a number line. Bead strings

Initially, children are taught to start at the biggest number. Numicon

As they grow in confidence they start to explore starting with the smallest number which develops an Multi-link

understanding of commutativity. Dienes
Number line

é; 2 3 4...&;,';.-2@9 3 5
S|+|2]|=|7
Children are shown how the number sentence can be represented in a part-whole model and on a bar
model.




Year 2

Number lines
Switch to a partially empty number line (e.g. with multiples of 5, 10).

‘Blglt]l3|=161a]

Children are shown how the number sentence can be represented in a part-whole model and on a bar
model.

56 | 13 69

@E} 13

As children become more confident with their number bonds their number line strategies will
progress.

Rekenrek

Bead strings
Numicon

Multi-link

Dienes

Place value counters
Number line




- 56+23=39

10, _ +19 +3
¥ ¥ —1
56 66 36 39
+20 +3
+ " N
56 J6 39
Partitioning

Children are shown how to partition numbers into tens and ones and then add them.

56+13=69
50+10=60
©+3 =9
©0+9=049

Expanded column method

Building on from partitioning, children are shown how to set up the 10s and 1s in columns. They are
taught to add the 1s first.

- 56+13=689

b0 + 6
+

O + 3
60 + 9




Here is an example where the 1s exceed 9.
56 +15 =73
-I_ o]
50 + b
+
O + 5
10 + |

Number lines

Bead strings
Switch to an empty number line to increase flexibility and speed and allow demonstration of

Dienes
understanding. Place value counters
Number line
13(5|64+12]1[3[=]|5]|¢|9
+100 +100
4 = o m\\% ~T ""--\_‘:_191{,_2
96 use 556 56 564

Children are shown how the number sentence can be represented in a part-whole model and on a bar
model.




@ 56 9
3/5/6] [[]2]1]3

Partitioning
Children are shown how to partition numbers into hundreds, tens and ones and then add them.

Expanded column method
Building on from partitioning, children are shown how to set up the 100s, 10s and 1s in columns,
showing the full value of each digit. They are taught to add the 1s first.

3516 +.2[113[=15]619
300+ 50+ 6

200+« 1 0+ 3

Compact column method
Building on from the expanded column method, children are shown how to set up an addition by
putting their 100s, 10s and 1s in the correct place value column. They are taught to add the 1s first.




356+ 21 3=5619
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With exchanging
315[71+(2{1(3|=15|7]0

Children consolidate their learning from previous years.

They continue to be shown how to use a blank number line, partitioning, the expanded and the
compact column method.

Children continue to be shown how the number sentence can be represented in a part-whole model
and on a bar model.

[Children should be shown how to use the number line and the compact column method when

Children consolidate their learning from previous years.
They continue to be shown how to use a blank number line, the expanded and the compact column
method.

Children continue to be shown how the number sentence can be represented in a part-whole model
and on a bar model.

Bead strings

Dienes

Place value counters
Number line

Dienes
Number line




[Children should be shown how to use the number line and the compact column method when
adding decimals]

Children consolidate their learning from previous years. Dienes
They continue to be shown how to use a blank number line, the expanded and the compact column Number line
method.

Children continue to be shown how the number sentence can be represented in a part-whole model
and on a bar model.

[Children should be shown how to use the number line and the compact column method when
adding decimals]




Subtraction

CALCULATION STRATEGIES

Year 1

Number lines
Start subtracting using a number line.
With subtraction, children are taught to count back to take away or count up to find the difference.

Take away

t ,{\.M

61 123 4 ® 61 @ 9.0

Find the difference

0 1 23 4 s &6 1 ® 4 10

Children are shown how the number sentence can be represented in a part-whole model and on a bar
model.

(3) :
3 | 5

Number lines
Switch to a partially empty number line (e.g. with multiples of 5, 10).

KEY MANIPULATIVES

Rekenrek
Bead strings
Numicon
Multi-link
Dienes
Number line

Rekenrek

Bead strings




Take away
1218 1=4H=33.
-® =10 =10 =3
45 55 65 15 3

Find the difference
- 38 -45=33

+10 +10 + 10 +3

. e e

45 55 65 15 38

IO+ [ O+ 1 0+3=33

Children are shown how the number sentence can be represented in a part-whole model and on a bar
model.

As children become more confident with their number bonds their number line strategies will
progress.

Partitioning
Children are shown how to partition numbers into tens and ones and then subtract them.

IR[-4B[=13]3
30-40=30
8—15/=3

Expanded column method
Building on from partitioning, children are shown how to set up the 10s and 1s in columns with the
larger number on the top. They are taught to subtract the 1s first.

Numicon

Multi-link

Dienes

Place value counters
Number line




. 38- 45 =33

J3o0 §
4ol 5
30 3

Here is an example with exchanging.

- +5-48=23%
6'0 I
3o

H0

4 [oe WW0

20
Number lines Bead strings
Switch to an empty number line to increase flexibility and speed and allow demonstration of Dienes

Place value counters
Number line

understanding.

Take away

835-626=249.
ENE AP L

626 620 300 %00 835

Find the difference




336 -625|=15]

+5 +30 +100 +30 46

— ] k 4

—p——t !
625 630 FI00 200 830 3316

Children are shown how the number sentence can be represented in a part-whole model and on a bar
model.

Partitioning
Children are shown how to partition numbers into hundreds, tens and ones and then subtract them.

RIH6-16125=2 5
800 -600=200
+0|-1210|= |5/0
0| -5=1
Expanded column method
Building on from partitioning, children are shown how to set up the 100s, 10s and 1s in columns,

showing the full value of each digit with the larger number on top. They are taught to subtract the 1s
first.

816 -625=125|
800 30 %)
600 20 5
200 50 l

Compact column method




Building on from the expanded column method, children are shown how to set up a subtraction
putting their 100s, 10s and 1s in the correct place value column. They are taught to subtract the 1s
first.

8§36 -0625=251_

836
©25 836
245

62

With ex;hanging
876 -627

N|oN 00
N "
o|d 6™

Year 4

Children consolidate their learning from previous years.

They continue to be shown how to use a blank number line, partitioning, the expanded and the
compact column method.

Children continue to be shown how the number sentence can be represented in a part-whole model

and on a bar model.

[Children should be shown how to use the number line and the compact column method when
subtracting decimals]

Year 5

Bead strings
Dienes
Place value counters




Children consolidate their learning from previous years.

They continue to be shown how to use a blank number line, the expanded and the compact column
method.

Children continue to be shown how the number sentence can be represented in a part-whole model
and on a bar model.

[Children should be shown how to use the number line and the compact column method when
subtracting decimals]

Children consolidate their learning from previous years.

They continue to be shown how to use a blank number line, the expanded and the compact column
method.

Children continue to be shown how the number sentence can be represented in a part-whole model
and on a bar model.

[Children should be shown how to use the number line and the compact column method when
subtracting decimals]

Dienes
Number line

Dienes
Number line




Multiplication
CALCULATION STRATEGIES

KEY MANIPULATIVES

Year 1

Number line
Counters
Multi-link cubes

Start with objects and pictorial representations showing repeated addition.
2 +(2(+|2]«[2/+(2]1=]11]|0O

Children are shown how the number sentence can be represented on a bar model.

Arrays
Children are shown how multiplication can be represented as an array.
2x5=10
00
00 O0000
0o OO0 000
00
00

Number line

Number lines
Multiply using a number line, continue framing as repeated addition. Counters
Multi-link

6x 9=5Y4
&

& 6 6 6 6 & & &
o i o et e

}
C 6 12 1B 2% 30 36 42 4§ 511.,

Children are shown how the number sentence can be represented on a bar model.




313111313113

Arrays
Children are shown how multiplication can be represented as an array.
3x | FH=12]]

0000000
0000000
0000000

Children consolidate their learning from previous years.

o00O0O0ODOO
0Oo0DOOOO
0O0p0D00O0DODO

Partitioning
Children are shown how to partition numbers into tens and ones and then multiply them.

ox54 =324
6x50=300
ox 4 =24
BOO+ 2'—4—:321'1"
Grid method

Building on from partitioning, children are shown how to set up the 10s and 1s in a grid and add the
products.




oxbl4 =324
50 |4
6 |300 |24

Children consolidate their learning from previous years. They continue to use the grid method and

partitioning.

Partitioning

Children are shown how to partition numbers into hundreds, tens and ones and then multiply them.
Hx2F1 =108 Y4

bx 200=800
bx F30=280
L',)([:lf

Grid method
Building on from partitioning, children are shown how to set up the 100s, 10s and 1s in a grid and add

the products.




bx 231 =1084

X200 30 |1
4| 800 | 280 | Y

§00+280 +4

Expanded column method

Building on the grid method, children are shown how to set up a multiplication with the larger number
on the top. Starting with the 1s, they calculate the product of the 1s and the multiplier and follow on
from there.

12[5]3

o W
RO O 0|6
TN S
o 6N 6
X X ¥
N O W
O O
O

Compact column method
Building on the expanded column method, children are shown how to shorten the method.

"252.
1518
3 ||

Children consolidate their learning from previous years. They continue to use the grid method,
expanded and compact column method for multiplying by a 1 digit number.




Children are shown how the grid method and expanded column method can be used when multiplying
by a 2 digit number.

Children learn how to use the compact column method multiplying by a 2 digit number.

| 234
x|113 * | 6
Ty Ty
| 3.0 1 234 0
23k NM[97u]l

Children consolidate their learning from previous years. They continue to use the grid method,
expanded and compact column method.




Division

CALCULATION STRATEGIES KEY MANIPULATIVES
Year 1
Start with objects and pictorial representations showingequal sharing of small quantities and repeated Number line
subtraction. Counters
Multi-link

Bead strings

Number lines Number line
Divide using a number line, continue framing as repeated subtraction. Counters
Alolzlel=]5 ' Multi-link
I Bead strings
6 6 61——64—1€
r/d_‘_‘\f,/ |/.f___h‘—\1'/;'—_ _h\\:/ \
0] 6 12 18 24 30
Arrays
Children are shown how to share the dividend by the divisor.
30-6=5

00000 O00o0oo0o0
O 0 000 O 00000
O 0 00 0 O 0DO0o 00
00000 00 oo 00
OO0 0 00O 000000
0O 0ooo

Number line with grouping
Use grouping to develop flexibility and increase efficiency, subtracting the groups.




Dy S gxie)

0 3 24 54

Bead strings

Number line with grouping
Continue to use grouping and subtraction.
Children learn to see how much is left over.

515|+13|=| 18| r| |

Gy A7 T
ol 28 ss
Chunking

Continue to use grouping and subtract from the dividend.
Children learn to see how much is left over.

95
3.0

1"

H x D_O

|

- )
4ixI3) =1 |12
.




Children consolidate their learning from previous years. They continue to use the number line with grouping and
chunking.

Bus-stop method

Children learn to apply this formal method.

2[u[5]=]7]=]3]5
035

7|2 L°5

Children consolidate their learning from previous years. They continue to use the number line with grouping,

chunking and the bus stop method.

Children consolidate their learning from previous years. They continue to use the number line with grouping,
chunking and the bus stop method. All these methods can be used to divide by a 2-digit number.

Long division

Children learn to apply this formal method.

684=19:=36

036 | g
l a[6 3 1 33
s[4 57
L 76

| 1L 95

0 | 14

Other useful documents:

e Federation approach to teaching times tables
e Mathematical vocabulary progression



