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Goals and the National Curriculum. The mathematiceauum will reflect the main aims of the National
Curriculum, as well as the Ash Green ethos, as seen below:

U Including through varied and frequent practice with increasingly complex problems over time,
so that pupils develop conceptual understanding éimel ability to recall and apply knowledge
rapidly and accurately

U Ensuring that all pupils reason Mathematically by following a line of enquiry, conjecturing
relationships and generalisations, and developing an argument, justification or proof using
mathematical language

U Ensure that all pupils can solve problems by applying their Mathematics to a variety of routine
and nonrroutine problems with increasing sophistication, including breaking down problems
into a series of simpler steps and persevering andisgesolutions

U Plan opportunities for mastery to reflect that pupils have consolidated their past learning,
built upon it, and can demonstrate this consistently and in a wide range of scenarios.

U Ensure that the key components of mastery are reflected tghmut topics of work for each
strand of Mathematics

0 Stimulate a sense of order and pattern

0 Enable pupils to use and apply humbers in a range of situations that is planned for over a
short block of time

U Empower pupils to select appropriate strategies/resmeg to solve a range of problems
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U Allow allchildren to take an active role in each part of the daily maths lesson through well
balanced interactive teaching and learning strategies and effective differentiation

U Allow for opportunities to enable children to use and apply Maths skills across a range of cross
curricular subjects within different contexts

U Follow a clear sequence both within a lesson and across a series of lessons, made clear to the
pupils through cleayl displayed Learning Journeys and Working Walls to support teaching and
learning



Calculations

Addition

Stage 1: Concrete

Children use real life objects and apparatus to explore the different models of addition.
1. Augmentation in which two groups are combined:
There are 3 footballs in the red basket 2
footballs in the blue basket. How many
footballs are there altogether?
2. Aggregation in which one group is added to:
James has 4 marbles. Josh gives Jamesl more
marble. How many marbles does Jameshave now?

Stage 2: Pictures

Children are encouraged to develop a mental picture of the number system in their heads
to use for calculation. They develop ways of recording calculations using pictures, etc.
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Stage 3: The num ber line

Children use number lines and practical resources to support calculation and
teachers demonstrate the use of the number line.

Using bead string as a
number line.

3+2=5

+1 +]




Children then begin to use numbered lines to support their own calculations using a
numbered line to count on in ones.

8+5=13

+1 +1 41 +1 +1
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Stage 4: The empty number line

Steps in addition can be recorded on a number line. The steps often bridge through a
multiple of 10.

8+7=15
+2 +5
T S e ——
T Y T
8 10 15
48 + 36 =84
+30 +2 +4
e
48 78 80 84
or:
+2 +34
[/‘\I \1
48 50 84

Stage 5: Partitioning

Children should be able to partition 2-digit/ 3-digit numbers before adding them together.

Some children find it useful to record partitioning in this way:

47
/ N\
40 7

Leading to this optional method for recording addition if children are not yet ready for
the next step:

47 +76 =

B s Y

40+ 70 =110 7+6=13

110 +13 =123

However, it is expected that all children will progress to recording the steps for addition
as laid out below.

Add the ones and then the tens to form partial sums and then add these partial sums.

47 +76 =

7+6 =

40+ 70 = 110
123




Stage 6: Expanded method in columns

Write the numbers in columns, adding the ones first:

TO HTO
67 267
+ 24 + 85
11 ( 7+ 4) Ones 12 (7 + 5) Ones
80 (60 +20) Tens 140 (60 + 80) Tens
91 200 Hundreds
352

Stage 7: Column method

In this method, recording is reduced further. Carry digits are recorded below the line, using
the words o6carry tenmotorodarary yormea&. hundr edd,

TO
67
+ 24

Model with Base 10 apparatus first:

Tens Ones  (Units)

Tens Ones  (Units)
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Exchange ten 1s for a 10.

TO
67

91

Children should extend the carrying method with any number of digits.

HTO HTO
783 367
+ 42 + 85
825 452

1 11



ThHTO

ThHTO ThHTO
7648 6584 42

+ 1486 + 5848 6432
9134 12432 786
111 1 11 3

+ 4681
11944

121

Column addition remains efficient when used with larger whole numbers and decimals. Once
learned, the method is quick and reliable.

Models and Images

It is important for children to have experienced a range of models and images to ensure that
they develop fluency and a secure understanding of addition and place value.

Ash Green Community Primary Schooli Calculation Policy 20172018



Subtraction

Stage 1: Concrete

Children use real life objects and apparatus to explore the different models of subt raction.
Removing items from a set (reduction or taking away):

Comparing two sets (comparison or difference):

Stage 2: Pictures

Children are encouraged to develop a mental picture of the number system in their heads to
use for calculation. They develop ways of recording calculations using pictures, etc.

b Removing items from a set (reduction or take-away)
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Comparing two sets (comparison or difference)
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Singapore Bar Model:
* Peter has 5 pencils and 3 erasers. How

many more pencils than erasers does he have?

5 Pencils
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3 Erasers ?
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Stage 3: The number line

Children use number lines and practical resources to support calculation and
teachers demonstrate the use of the number line.

61 3=3
-1 -1 -1

o 1 2 3 4 5 6 7 8 9 10

The number line should also be usedtoshowthat 6-3 means the o6di fference

and 306 or 6the difference between 3 and 606 and

o 1 2 3 4 5 6 7 8 9 10

Children then begin to use numbered lines to support their own calculations - using a
numbered line to count back in ones.

1371 5=8

-1 -1 -1 -1-1
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Stage 4: The empty number line

The empty number line helps to record or ex plain the steps in mental subtraction. A
calculation like 74 17 27 can be recorded by counting back 27 from 74 to reach 47. The empty
number line is also a useful way of modelling processes such as bridging through a multiple
of ten.

Counting backwards

8 10 15
74 - 27 = 47 worked by counting back:

M

47 50 54 74
The steps may be recorded in a different order:

During the early stages of subtraction, counting backwards on a number line is the
recommended strategy. However, it is expected that by the beginning of Key Stage 2
children have developed a concept of subtraction as finding the differen ce and should be
encouraged to count forwards on a number line.

Finding the difference
Ensure that children understand why subtraction can be seen as finding the difference
and why it makes sense to count up on a number line:

Physically take away the 8:

This is what is left. How can we work out how much this is worth? Count up from 8 to 24.
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+3 +40 +4 -2
27 30 70 74 40—10
4 — 74
or: 4
A/"’K = —2,‘;
27 30 % 2%
a7
326
-178
N . - N g
1 1 T T T T 20 —» 200
178 180 200 300 320 326 100 — 300
or: _26 — 326
148
326
+22 +126 -178
:/_\u/—_\‘l 99 — 200
178 200 326 126 — 326
148

The method can be used with decimals where no more than three columns are required.
However, it becomes less efficient when more than three columns are needed.

224
+0.2 28 +04  -17.8
A= w0218
17.8 18 22 224 40—22
_04—224
or: 4.6
224
+0.2 +4.4 -17.8
e e, 0218
178 18 224 _44—224
4.6

Stage 5: Partitioning

Subtraction can be recorded using partitioning to write equivalent calculations t hat can
be carried out mentally. For 74 7 27 this involves partitioning the 27 into 20 and 7, and
then subtracting from 74 the 20 and the 7 in turn. Some children may need to partition
the 74 into 70 + 4 or 60 + 14 to help them carry out the subtraction.

747 27=741 207 7=541 7=47
747 27=70+4 71 201 7=60+14 7 207 7=40+7
This requires children to subtract a single-digit number or a multiple of 10 from a two -digit

number mentally.
The method of recording links to counting back on th e number line, as shown below

M

1 1 1 T

47 50 54 74




Stage 6: Expanded layout, leading to column method

Please note: Continue to use HTO column headings until children are secure.

Partitioning the numbers into tens and ones and writing one under the other mirrors the
column method, where ones are placed under ones and tens under tens.

Step 1:
Example: 74 - 27 Exarmple: 741 - 367
& 1 B0 130 1
70+4 Fo+4 700+40+1 700+40+ 4
- 2047 - 2047 - 300+60+7 - 300 +60 +7
40 +7 300 +70 + 4
Step 2:
6 14
P 741
-27 -367
47 374
The expanded method for three -digit numbers:
Example: 563 1T 241, no adjustment or decompos
Expanded method leading to
600 +60+3 663
- 200+40 +1 - 241
300+20 +2 322

Start by subtracting the ones, then the tens, then the hundreds. Refer to subtracting
the tens, for example, by saying O0sixty take

Exampl e: 2Blga8jusiment from the hundreds to the tens, or
partitioning the hundreds:

Step 1:

B00+60+3 400416043  500+80.3 £83 3 £83
-200+70+1 - 200+ 70+1 - 200+ 70 +1 -271 1 -271
200 + 90 +2 200 +90 +2 292 2 2902
Begin by reading aloud the number from which we

t hreebod. Then discuss the hundreds, nehow 501060 o n e
can be partitioned into 400 + 160. The subtract

Step 2:
500+80+3  4004+160+3  500+6043 583
-200+70+1 - 200+ 70+1 - 200+ 70 +1 - 271
200+ 00 +2 200 + 00 +2 200



Exampl e: 563 1T 278, adjustment from the hundr
the ones:

Step 1. 2 23
: B00+60+3 £00. 60,3
-200+70+8 - 20047048

200+ 80 +5

Here both the tens and the ones digits to be subtracted are bigger than both the tens and
the ones digits you are subtracting from. Discuss how 60 + 3 is p artitioned into 50 + 13, and
then how 500 + 50 can be partitioned into 400 + 150, and how this helps when subtracting.

Step 2:
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Example: 503 i 278, dealing with zeros when a

Step 1: .
&0 (= 1] 13
800+ 043 o
£00 4+ 0+ &
- 200+70+8 - 200 + 70 +.8
200 + 20 +6

Here 0 acts as a place holder for the tens. The adjustment has to be done in two stages.
First the 500 + O is partitioned into 400 + 100 and then the 100 + 3 is partitioned into 90
+13.

Step 2:
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Model exchanging (adjusting) with Base 10 first:

~NN
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Multiplication

Stage 1: Concrete

Children use real life objects and apparatus to explore the different models of multiplication.

OLotsd6 of
6groups?od
same thing.

Arrays

Transition from
concrete to
numberline.

Multiplication

as scaling.

The tree on the
right is 2 times
bigger than the
tree on the left.

X 2

x 0.5

12
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Stage 2: Pictures

Children are encouraged to develop a mental picture of the number system in their heads
to use for calculation. They develop ways of recording calculations using pictures, etc.
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Singapore Bar Model:

Emily has 7 stickers, Joe has six times as many stickers
7 7 7 7 7 7

Joe’s Joe’s Joe’s Joe’s Joe’s Joe’s
Stickers | Stickers | Stickers | Stickers | Stickers | Stickers

Emily’s
Stickers

Stage 3: The number line

Repeated addition can be shown easily on a number line:

3times5 is 5+5+5=15 or 3lotsof5 or 5x3

012 3 4 5 6 7 8 9 1011 12 13 14 15



