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This policy has been designed to teach children through the use of concrete, pictorial
and abstract methods. This calculation policy should be used to support children to
develop a deep understanding of number and calculation.

Background

This policy has been developed by Maths Coordinators with a specific interest in the use
of Singapore methods to develop number awareness and fluency.

The policy only details the strategies; teachers must plan opportunities for pupils to apply
these; for example, when so Iving problems, or where opportunities emerge elsewhere in
the curriculum.

Using the concrete -pictorial -abstract approach:

Children develop an understanding of a mathematical concept through the three steps

(or representation) of concrete  -pictorial -abstract approach. Reinforcement is achieved
by going back and forth between these representations.

Concrete representation OThe enactive stage - a pupil is first introduced to an idea or a skill by
acting it out with real objects. This is a ‘hands on' component using real objects and it is the
foundation for conceptual understanding.

Pictorial representation OThe iconic stage - a pu pil has sufficiently understood the hands  -on
experiences performed and can now relate them to representations, such as a diagram or
picture of the problem.

Abstract representation OThe symbolic stage - a pupil is now capable of representing problems by
using mathematical notation, forex ample: 12+2=6.

Symbols
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Language < > Pictures
Children must have concrete
experiences that enable them to
create visual images. They
should be encouraged to S s Haylock and
articulate their learning and to P Cockburn (2003)
become pattern spotters.
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Guidance




This is document provides guidance and examples for key objectives for each year group
but is not to be followed as a complete planning aid as not all objectives are exemplified.

Reception

Explore part part whole relationship

They develop woys of recording calculations using pictures
Moking 6

Using the ten frame to support addition of single digjtsounting all/combining two groups
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Solving problems using concrete goidtorial images.




Sara has 2 apples.
Jon has 5 apples.
How many apples do
they have altogether?
How many more
apples does Jon have
than Sara?

Taking away after counting out practical equipment. .
Children would be encouraged to physically remove
these using touch counting.
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By touch counting and dragging in this way, it allows
children to keep track of how many they are removing
so they don’t have to keep recounting. They will then
touch count the amount that are left to find the
answer.

Those who are ready may record their own
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calculations
Using the ten frame to support subtraction by taking away
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Peter has 5 pencils and 3 erasers. How
many more pencils than eraserse®hehave?
Solving problems using conteeand pictorial images




Children will experience equal groups of objects.

They will work on practical problem selving activities invelving

There are &
pairs of socks.
How many socks
are there

altegether?

Year 1

Joining two groups and
then recounting all
objects using on¢o-one
Correspondence

(lots of practice making
10 and numbers to 10
eg.6 +4=100r3+5
8)

whole




Learn number bonds to
20 and demonstrate .
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related facts @ 644-10 816210 : :
Teach addition and ®| 0lie| (L 1ee 6410
subtraction alongside @ '0-°=¢ ‘e 0
each other as pupils ® 10-6=4

nGEd tO see the Tens Frame Part Whole Model Bar Model

relationship between the
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This is a family of addition | "
and subtraction facts. }
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Add and subtract one
digit numbers and two
digit numbers to 20,
including zero

Bridging10

Use ten frames,
Singapore bars, egg
boxes and number lines
to practice.

Chn should start with thg
larger number and add
the smaller number Make 9 in one and 3 ithe other. Take one from
seeing what makes ten GKS o G2 YI1S G4KS o Ay
and what is left over.

Taking away should
begin withphysical
objects objects,cubes,
Dienesetc




Subtraction by counting
back

Count back 3
steps from 15,

Subtract by Counting Back

Subtract 3from15. 11 :
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15-3=12

There are 12 flowers left

Subtracting a single digi
number from a single
digit numberand a
single digit from a two
digit by crossing out
pictures

Subtract by Crossing Out
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7-2=5
5 ladybirds are left.

Subtracting using the
part part whole

(include problem solving
with missing digits)

?-5=2

How many boats
are not red?
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7-5=2
2 boats are not red.
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Subtraction by
subtracting from 10

Children subtracfrom
10 and not from ones

14¢8="7
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Subtract from 10 14 &
1%-8=2 @{
L- - - - - - - 10-8=2
Put 10 in a box + 4+2=6
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14-8=6

Sam has 6 doughnuts left.




When subtracting using
Dienes children should
be taught toregroupa

ten rod for 10 ones and
then subtract from those
ones

20¢ 4 =16

Subtracting multiples of
10

Using the vocabulary of
1 ten, 2 tens etc
alongside 10, 20, 30 Is
very important hereas
pupils need to
understand that it is a 1(
not a 1 that is being
taken away

40=60-20

Counting in multiples of
2, 5and 10 from zero

Children should count
the number of groups or]
their fingers as they are
skip counting.
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38-10=28
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When moving to
pictorial/written
calculations the
vocabulary is important

This image represents two
groups of 4 or 4 twice

Solving multiplication
problems using repeate
addition

How many apoles are
the‘e ahogeter?

3+3+3=9

Pupils should be taught| 10+2 =5
to divide through
working practically and
the sharing should be
shown below the whole
to familiarize children
with the concept of the
whole.

The language of whel |8+4=2
and part part should be

used ° There are 8 cans.

There are 4 boxes of 2 cans.

Year2

Using concrete
objects and pictorial




represent_at_ions to tiErs SRED
add a 2 digit number
with a 1 digit .
number. ‘ 2 A
3
8
Using concrete S Add th
objects and pictorial SMpL. - NOG (T GRS )
representations to 2 ones + 4 ones = 7 ones
add a 2 digit number tens ones
and 10s number.
2 3
+ l I
Step 1 Add the ones
| tens ones
' 1 g
2 (8]
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Step 2 Add the tens
1 ten + 2 tens = 3 tens
tens ones
: i 1 9
' 2 0
3 9

19 + 20 =39




Using concrete
objects and pictorial
representations to

Step 2

Add the tens.
Ztens + 1 ten=J tens

add a 2 2 digit tens ones
numbers. ’
u e gl il 2 3
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[ x 7
23+ 14 =57
Adding with renaming
Add 15 and 18, Use ‘to help you add. \“Q«_‘:f;'.
Stepl  Add the ones. 5
5 ones + 8 ones = 13 ones
Regroup the ones.
13 ones = 1 ten and 3 ones
______________ tens ones
i
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Step 2  Add the tens.
1ten+1ten+1ten=2J tens tens cnes
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15+18=33
Using concrete — —
objects and pictorial 7+3+2 - |eadS to 10 + 2 -
representations to
add a 3 single digit
numbers.
Using the bar to find Helen has 14 bread- :
missing digits. sticks, Her friend has
It isimportant for '
children to use the | 17.How many do they 14 17

bar in this way to
encourage the use o
it to aid with

problem solving.

have altogether?




Using concrete Step1  Subtract the ones.
objects and 8 ones — 5 ones =5 ones tens  ones
pictorial s 8
. / LS - 3
representations / ol =
to subtract a 1
digit number Step 2 Subtract the tens. SerE  ohee
from 2digit 2 8
number. % ol = 3
2 5
28-3=235
Using concrete Step1  Subtract the cnes.
objects and Ll L
pictorial / PP 3 6
representations % - - 2 0
to subtract a 10s
numberfrom 2
dlglt number- Step 2 Subtract the tens.
Jtens = 2tens =1 ten
tens anes
?J e 3 6
. = 2 o]
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36-20=16
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Using concrete

Subtract 24 from 37.

Use -_to help you subtract.

ObjectS and Step1  Subtract the ones.
pICtOI’Ia| 7 ones - 4 ones = 3 ones — ones
representations
to subtract a 2 — 5 7
.. % ] - 2 4
digit number -
from 2digit
number.
Step2  Subtract the tens.
Jtens - 2 tens = 1 ten
tens ones
/ W 3
% - B
1
37-24=13
Recognise and use Use this to check calculations and
the inverse ? 76 solve missing number problems.
relationship betveen
addition and 23 53 23 ?
subtraction




Skip counting in
multiples

of 2, 3,5, 10 from
0
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Recall and use
multiplication facts
for the multiplication
tables 2, 5 and 10.

| can use
multiplication (x) and
equal (=) sign when
writing out my times

tables.

Multiplication is
commutative

Pupils should
understand that an
array can represent
different equations
and that, as
multiplication is

commutative, the
order of the
multiplication does
not affect the
answer.

Solve multiplication
problems in context
using arraysnd
repeated addition




