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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 Co-ordinators 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 solving 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: The physical 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:

The iconic stage - a pupil 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: The symbolic stage - a pupil is now capable of representing
problems by using mathematical notation, for example: 12 + 2 = 6.

Symbols
Structuring Learning / T \
Language € = Pictures
Children must have concrete
experiences that enable them to
create visual images. They
should be encouraged to Haylock and

Concrete Experiences
articulate their learning and to P

become pattern spotters.

Cockburn (2008)
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Reception

Explore part-part-whole relationship

They develop ways of recording calculations using pictures

Making 6

Whole

Using the ten frame to support addition of single digits - counting all/combining two
groups

20000
00000 | 6+4=10

Those who
are ready
will learn
to record
their
calculation

00000 | 4,48

S+2=7

2+4=6

Solving problems using concrete and pictorial 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?

Adding Machine:
2 tubes that
children can drop

objects down, which

combines to a total




Taline away after counting out practical saubment. - | Jsing the ten frame to support subtraction by taking away

Children would be encouraged to physically remove

these using touch counting. - dlj nu1 dﬂnu [5

200RG-—- B0 600086
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.
—_—
8

Those who are ready may record their own —
calculations
Using a number line for countingback. | o |1 2|34 5 6|78 92| w

Solving problems using concrete and pictorial images.

Children will experience equal groups of objects.

They will work on practical problem solving activities involving

Double 2

There are 6
(T pairs of socks.
boots How many socks
are there

altogether?

\/\ Half is...




Year 1

Joining two groups
and then recounting
all objects using one-
to-one
Correspondence
(lots of practice
making 10 and
numbers to 10 eg. 6
+4=100r3+5=28)

3+4 =7

whole

Learn number bonds
to 20 and
demonstrate related
facts

Teach addition and
subtraction alongside
each other as pupils
need to see the
relationship between
the facts.

. 6+4=10 6 4
6+4=10 4+6=1U
4+6=10 e 10-4=86
10-4=6 O 10-6=4 6+4=10
10-6=4 4+6=10
10-4=6
10-6=4

Part Whole Model Bar Model

126
12 @

This is a family of addition |
and subtraction facts.

.

8

Tens Frame

8 + 4
4 + 8

127 == 8
12 =

Add and subtract one
digit numbers and
two digit numbers to
20, including zero

Y
4ﬁ9\8
ke

&\ ap 2

T, 84+1=9
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Bridging 10

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

Chn should start with
the larger number
and add the smaller
number. What makes
ten and what is left.

J

6+6=12
Make 9 in one and 3 in the other. Take one from the 3 to make
the 9 into a ten...10+2 = 12




Taking away should
begin with physical
objects: objects,
cubes, Dienes etc

Subtraction by
counting back

T

fi 15.
Subtract by Counting Back n bt

-
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0 UL o - - -
12 13 14 15
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Subtract 3 from 15

(

T
A

=

15-3=12
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There are 12 flowers left

Subtracting a single
digit humber from a
single digit number
and a single digit
from a two digit by
crossing out pictures

Subtract by Crossing Out

apean W

7-2=5
5 ladybirds are left.

7-2 A

Subtracting using the
part - part - whole
(include problem
solving with missing
digits).

Abdid A4 o)

- - -
7-5=2 5 2

How many boats
are not red?
wh
ViR
~NA
o
2 boats are not red. ’ ‘




Subtraction by
subtracting from 10

Children subtract
from 10 and not from

14-8=?

lkx

should be taught to
regroup a ten rod for
10 ones and then
subtract from those
ones

ones Subtract from 10
1%-8=7? d
L - - - - - - - 10-8=2
Put 10 ina box ¥ 4+2=6 q
> 0 O © © © © i
LA A A I
LB - BB
- e e e e
4 . g & J
2 4
14-8=6
When subtracting
using Dienes children P o

Subtracting multiples
of 10

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

40=60-20

wm aprrrran
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Counting in multiples
of 2,5 and 10 from
zero

Children should count

the number of groups

on their fingers as
they are skip
counting.

ONONONO,

4 groups of 2 =8

2x4=8

When moving to
pictorial/written
calculations the
vocabulary is
important

two two
This image represents two
groups of 4 or 4 twice

Solving multiplication
problems using
repeated addition

e

5+ 3 + 3

|
565
QO

How many apples are
thece atogetwr?

3+3+3=9




Pupils should be 10-2=5
taught to divide
‘rhr‘ough wor'king 0 There are 8 cans.

practically and the
sharing should be -
shown below the %
whole to familiarise ‘ ‘ ~ X -
children with the ] —

concept of the whole. % ‘e}_’\\ _
< - - 8:4=2

The language of
whole and part - part
should be used.

There are 4 boxes of 2 cans.




Year 2

Using concrete
objects and

tens anes
pictorial
representations .
to add a 2 digit s "
number with a 1  EE— " T
digit number. -
8
Using concrete Using concrete materials to add 2-digits:
OPJ?’C*_S and tep 1 Aad the ones
pictorial .
representations P Tena ek
to add a 2 digit : -
number and 10s 1 9
number. + 2 0
&
]
Step 2 Add the tens.
1 ten + 2 tens = 3 tens
tens ones
" L LB il (4]
SEReRss v 2 o
- 3

19 + 20 =39

Draw the tens and ones in books:

23

m)
]
m

+ 10 =

33

Qaa




Using concrete
objects and
pictorial
representations
to add a 2 2 digit
numbers.

Draw the tens and ones in books:

23 +

]
)
m

14= 37

Q QQQ

Adding with renaming:

Add 15 and 18.

tens Ones
2 3
+ iy
3 7
Use ﬂ to help you add. il

Step 1 Add the ones.
Sones + 8 ones = 13 ones
Regroup the ones. -
13 ones = 1 ten and 3 ones
tens ones
L
L 1 5
+ 1 &
¥ 1 3
Step 2  Add the tens
1ten +1ten+1ten =23 tens tens ones
1 5
+ 1 8
|}
9 z
W 1 =
+ 2 ]
- 3 3
15+18=33

Using concrete
objects and
pictorial
representations
to add a 3 single
digit numbers.

7+3+2 =

leads t0 10 + 2 =

Using column
method to add 2-
digit numbers.

Tens Ones

29

+14
43

X




Using concrete | =pl  Subtract the ones. Concrete to

8 ones = 3 ones = 5 ones

objects and te;“ ”’:5 pictorial:
piC"'Of‘iGl R 3 28 — 3 = 25

, . W =
representation : 5 9005

S 1.0 SUbTr‘GCT a Step 2 Subtract the tens. tens ones "”

1 digit number 2 -
o . LEL B S
from 2 digit . > -
number. R
Using concrete Step 1 Subtract the ones. :
] 1 oo
. s - 2 o pictorial:
representation . = 28 - 10 = 18

s to subtract a G900
105 number‘ Step 2 Subtract the tens. ""

fr'om 2-d|9|1’ Jtens =2 tens =1 ten
number. Then

transition to / seves B .
mental : :

1 5]
techniques of
36-20=16
10 less.
. |
USlng concrete Subtract 24 from 37. Use mtﬂ help you subtract.
Ob ec.‘.s and Step 1 Subtract the ones.
. J . 7 ones = 4 ones = 3 ones
pictorial tens  ones Concrete to
: . ictorial:
representation R 3 7 ) p

+

s to subtract a - B | 2§ - 13 =15
2 digit number S— 0005
from 2 digit | —————— I-ul
number. 3 tens - 2 tens = 1 ten

tens ones
Then move on / vo : :
to use column ; —Em 3
subtraction to
take 1 digit TS2p=ds
from 2 digits.
Recognise and
use the inverse ? 76 Use bar modeling and part-part-
relationship 23 53 23 2 whole to check calculations and
between solve missing number problems.
addition and

subtraction

23 53




Skip counting in
multiples

of 2, 5 and 10
from O

XX XRRXRNNEEREANE
04 04 04 848 04 04 84 04 00 e

2 & & 8 10 12 14 16 18 20
M e AN AN A A A AN A
Imore 3more 3Imore Imore 3 mon
P W = oy Ty
IEREREER | |
45 48 51

Recall and use
multiplication
facts for the
multiplication

tables 2, 5 and 10.

I canuse
multiplication (x)
and equal (=) sign
when writing out
my times tables.

1x5=5
2x5=10
3x5=15

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.

How many dots are there?

5/0\ /06

.. Q000>

S50 . 99 9Y @oed>
2x5=10D Sx2=10 12=3x4 12=4x3

2x5isequalto 5x2

Solve
multiplication
problems in
context using
arrays and
repeated addition

. - e &

e < . 3

'

How marty apoles aroe
the e e oget wr T

3+3+3=9




Recall and use
division facts for
the multiplication

tables 2, 5 and 10.

0+ 10 L] L 5
20 + 10 L L] 7
70 + 10 L] L 2
50 = 10 L L 6
60 + 10 L L]

100 = 10 L L] 0

Solve division
problems in
context using
concrete objects
by sharing

There are 18 sausages

2x9=18

Put 18 sausages

equally on 2 plates

-
— N ~N
o el o
N A N A

There are 9 sausages on each plate

18+2=9

Solve division
problems in
context using
arrays

I can solve
division as
grouping.

Put 10 buns in groups of 2
How many plates are there?

DD

I can use the
inverse.

This should be
taught alongside
both
multiplication and
division.

Make a family of multiplication and division facts

2x10=20 - 20:10=

10x2=20

N

o

N
|




Year 3

Add two three 432 + 521 -

digit numbers.

LA

Children need to :
use equipment " 400 + 30 + 2

first to support 500 + 20 + 1 +
their g > )
understanding of l l l ) ’ 900 + 50 + 3

place value.

Childr'en to WOI"CI Stepl Add the o‘, )

2 ones * 1one = Jones h
gradually to
three digit + N v .
three digit 4 3 2
starting without
carrying and

e

gradually moving . .
: o
towards
carrying.
Step 2 Add the tens
3 tens + 2 tens = 5 tens
.
~
~ h t
4 3 2
4 v N x 5 2 1
l l I . 5 3
I . B8
Step 3 Add the hundreds.
4 hundreds + 5 hundreds = 9 hundreds
l l I ' z . "
. 3
.
- e 5 2
©
I l l I l B 9 5 3
432 + 521 =953
There are 953 flowers altogether.

Using the bar to

find missing Bar Model to derstanding of problem solving:
digits to

problem solve.

. A man sold 230 balloons at a carnival in the morning. _
He sold another 86 balloons in the evening . How
many balloons did he sell in all?

Morming Afternoon




Subtract up to 3 | Only when secure with the method should exchanging be introduced.
digits from 3

digits. Ll sl R

900 + 70 + 5

Very important - 700 + 20 + 3 »
for children to HI” ' .
use dienes 200 + 5O + 2 2
equipment along i | I |
with a place
value chart to o e .
support. -
Stey
¥ E
i
fil ST
Step2 F
Subtract 269 from 520. @ .
Stepl Regroupl 10 ones “” . : h
::Q:jt‘):'-‘ur pmer, 400 110 10 o ol -

jtep 3 ract the ;
A 5 1o %y 4 hundreds - 2 ds = 2 hundreds
o Ly RO 2 2
g o OO - 2 6 9
i 1 e
S

Pr——
P
e cereemes
EON IECIC -
o N

520 - 269 = 251

Using the bar to
find missing

digits. 315 315-185="7
Tt is important 185 | ? 185 + ? =315

for children to
use the bar in

this way to ? 185 + 315 = ?
encourage the ‘ ‘ ‘ '
use of it to aid 185 315 ?—185 =315
with problem ‘
solving.




Children should
be able to recall
the 2,5, 10, 3,4
and 8 times
tables.

Multiple a two
digit number by
a one digit.

There are 4 groups of 23 fish

How do we multiply 23 by 4?

4 ones x3 =12 ones
12 ones =1 ten 2 ones

. '

. . L3
L}
.
Step 1 Multiply the ones by 4.

t o

(3 x 4)

Step2 Multiply the tens by 4
.
. . . t o
. ~
. . 2 3
. ~

1 2 (3 x 4)
8 0 (20 x 4)
2tensx 4 = 8 tens "
Step3 Add the products
.
. S . t °
. L
. . 2 3
. . '
\ ~— 1 2 (3 x 4)
« AR\ + SBEN0 (20 x 4)
VR 9 2
=
12+80=92 ‘i'.i
23 x4 =92

There are 92 fish in 4 tanks.

When x and + by

8

10:

Using the bar to
solve
multiplication
problems.

Whole unknown
4 children go to the cinema.

They each pay £15. How much
do they spend altogether?

15 | 15 | 15

15




Dividing by
grouping
understanding
the concept of

remainders.

Start with using the real objects-or objects that represent the
calculation.

S T I I I I R I Y

short division
for larger 2-
digit numbers
should be
introduced,
initially with
carefully
selected
examples
requiring no
calculating of
remainders at
all. Start by
introducing the
layout of short
division by
comparing it to
an array.

3 3 % &% | *
o | W AL | A (A

13 + 4 = 3 Remainder 1
Dividing using
short division. T U
Once children 3
are secure with 9
division as )
grouping and " Yy
demonstrate T s
this using
number lines, Remind children of correct place value, that 69 is equal to 60 and
arrays etc., 9, but in short division, pose:

- How many 3's in 6? = 2, and record it above the 6 tens.
- How many 3's in 9? = 3, and record it above the 9 ones.

Once children demonstrate a full understanding of remainders, and also
the short division method taught, they can be taught how to use the
method when remainders occur within the calculation (e.g. 72+3), and be
taught to ‘carry’ the remainder onto the next digit.

2

m [0

a o

)

24
3| 72

® o
@ ® o o

©
P =
& S
e

\

q (o ®

=

9

Using the bar to
aid the solving
of division
problems.

Four children bought a present for a2y
£28. They shared the costs equally.*\=
How much did each child pay?

LI — e

28

Cost of the
present




Year 4

Adding numbers

. 2 3 1 4
with up to 4 4 2 40
d IgITS. 6 5 5 4 5 6 7 8
Again this should fepl, Jdoteores, +123 5
. 4 ones + O ones = 4 ones ——————————
start Wlth the Step 2 Add the tens, 1
children USing 1tens + 4 tens =5 tens 3
dienes to support Step3  Add the hundreds. x
. 3 hundreds + 2 hundreds = 5 hundreds
them with lots of
. . Step 4 Add the thousands.
discussion about 2 thousands + 4 thousands = 6 thousands
the value of each 2314 + 4240 = 6554

digit.

Sc/eg® @0 5678
° |@® +1235

- 913
Ax

® 00 5678
+1235

6913
724

o

@
i« (100)
4 \'_;" @
w
@

Using the bar to Alison jogs 6,860 metres and Calvin
find missing Jogs 5,470 metres. How far do they
digits. jog altogether?

6860m 5470m




To subtract with There aren't
& e @@ 10 10 enough ones.
numbers up to %
. . s P
fot.;r'cc‘:hgu'rs = T 5 ﬁ
includin 3437 = -
9. -2 016 10 10
exchanging when
. 1 4 21
Chlldr‘en are Step1 Subtract the ones. ’!
secure. 7 ones - 6 ones = 1 one ¢
Step2  Subtract the tens. oW 5 8 O
3 3 3tens - 1ten=2tens R \ -3 1 6 9
Agaln Chlldr'en Step3  Subtract the hundreds. -
need to use & hundreds - 0 hundreds = 4 hundreds
dienes tO SUppOf't Step 4 Subtract the thousands.

3 thousands - 2 thousands = 1 thousand

their learning.

Using the bar to

There are 3,150 bocksin a shop. 1,228 are in English and

find missing the rest are in French. Howmany French books are
.. thers?
digits. v
1226 | ?

Children to know 7

all times tables @O | www0ww QO :
to 12 x 12, @O 10 10 w0

(1)
Ladder method to o0 0008 go This will only

S

be used with @O 0 1000 work with
children 314
multiplying both x3 3114
two and three 12 (3 x4
diai 3 x4) into X 3
igits by a one 30 (3x10) —_—
digit number-. + 900 (3 x300 compact O 4 2
200 (3x300) method... —_—
242 1
Multiplying using
the bar. A computer costs 5 times as much as a
television, The television costs £429. Cost of the

computer

How much does the computer cost?




Dividing up to
three digit
numbers by a one
digit number T U
using short 2 1l
division. ;2 :6
Only when the :: ..? a
children are L] o
secure with ::
dividing a two
digit number
should they move
onto a 3 digit
number. 31367
300 100 x 3
67
60 20x 3
7
6 2x3
1

Dividing using the

bar Desmond and Melissa collect cards. They

have 192 cardsin all. Melissa hasthree
times as many cards as Desmond. How
many cards does Desmond have?

192




Year 5

Adding numbers with
more than 4 digits
including decimals

Using place value
charts are key to
this as well as place
value counters to
help with the
decimals.

T
W [Th A
— |~y

~owea X LLﬂ{ﬂ
Flons

= =
ool £~ =
Wi —

|
5
+
2 &
) 4

Using the bar to find
missing digits.

Subtract with at
least four digit
numbers including
two decimal places.

Include money,
measures and
decimals ensuring
that children do this
practically before
the abstract.

This is not a form of getting the correct answer but helping to guide
children to the correct operation.

MacDonalds sold £9957.68 worth of )
hamburgers and £1238.5 worth of t
chicken nuggets. How much money did

they take altogether?

£12385

Subtract with decimal values, including mixtures of integers and
decimals, aligning the decimal point.
305
-_ 2128
289728

Approximate,
Calculate,

Check.
]

‘“Tx'e A0
- 3725
G 796.5

Using the bar to find
missing digits.

Awhole to Lapland costs £5005 for a family of four,
the Smith's have only saved £3787_75, how much
money do they still need to find?

£5005

£3787.75




Multiplying up to four
digit numbers by two
digits using long
multiplication.

Children need to be
taught to
approximate first,
e.g. for 72 x 38,
they will use
rounding: 72 x 38
is approximately 70 x
40 = 2800, and use
the approximation to
check the
reasonableness of
their answer.

X 27 e
392 (56x7)
1120  (56x20)
1512

- Explain that first we are multiplying the top number by 7 starting
with the units. (any carrying needs to be done underneath the
numbers).

- Now explain that we need to put a O underneath—explain that this is
because we are multiplying the number by 20.. (2 tens) which is the
same as multiplying 10 and 2.

- Now add the 2 numbers together to give you the answer.

- This will need lots of modeling to show the children.

LJ

65

) 1 2 3 4
s 8 HTH (1234 x &)
729 21 & 1 2 340 qz3ax10)
- A 19 74 4

Using the bar to
support
multiplication.

Pictorial representation first, then bar modelling:

The costto run a sports centre is £4375 a
week, how much would it costto run for 16
weeks?

Wi

E4375

awesk




Diving with up to
four digit numbers

by one digit 0 6 G 3 ~ 5

including numbers

where remainders 8) 5 53 EO lq

are left.

Short division with remainders: Now that pupils are introduced to examples
that give rise to remainder answers, division needs to have a real life
problem solving context, where pupils consider the meaning of the
remainder and how to express it, i.e. as a fraction, a decimal, or as a
rounded number or value, depending upon the context of the problem.

Fraction remainder is the
O 56 6 13 r 5 remainder divided by the divisor:
8)5°3°079 B 5+8-

5/8)

O 6 6 3°6 l 5 Use with money and

measure as the

8) 5 53 SOlq .s Ol context.

Using the bar to Bar Model to support understanding of problem solving:
support division
problems.

Frank has 4920 apples. He needs to
put them into baskets of 40. How many
baskets does he need?




Year 6

Adding several
numbers with
up to three
decimal places.

Adding several numbers with dif ferent numbers of

C;
2 3'6 l decimal places (including money and measures):
q 0.8 0 P g money
) q 7.7 O . Tenths, hundredths and thousandths should
.
+ 113l 00 be correctly aligned, with the decimal point
q3 || lined up vertically including in the answer row.
-2 o

Empty decimal places should

be filled with zero 10 show

Adding using
the bar.

Subtracting
with
increasingly
large and more
complex
numbers and
decimal values.

Jack went on holiday. His flight cost £70.50,

the hotel £1295 and spending money £427.89, ?

How much did Jack spend on his holiday?

£70.50 £427.89 £1295

a portant to use in a range of
S— measures and money.

Teachers use
discretion to
decide when it is
better to use
mental

Using the bar
for
subtraction.

Chloe wants to buy a newcar or£5450. She has £4835.87 in her

savings account. Her Dad gives her £150 for her bithday How
much more money does she need to save?

£6450

£AgB5.8T £150 ?




Short and long
multiplication
with up to two

decimal places.

Approximate,
Calculate,
Check.

Using the bar
to help with
multiplication.

Divide at least

If 5 friends went on holiday and each paid
£579.75 what was the total cost of the
holiday?

Short division with remainders: Pupils should continue to use this method, but with numbers to at

4 digits by least 4 digits, and understand how o express remainders as
both single- fractions, decimals, whole number remainders, or rounded
digit and 2- 0 : l 2_ S numbers. Real life problem solving contexts need to be the
s T (P e, starting point, where pupils have to consider the most appropriate
d.lglr :ll.‘lmbers E 6 FL\L- GI _? 1 'D G G way o express the remainder, such as remainders in fractions and
(mc‘u ing decimals.
decimal
numbers and
quantities)
L°“9 division Try this equation: 848 = 16 |
this is for Approximation 800 = 16 - |50 | o
when dividing T Division
by two digit 0 5 3 |=io=x 564 + 13
numbers. 16 |8 4 8 [== 43.38 i
-8 0 e 13 | 56°4.°0°0 vy ]
Ehrr'fiﬁ.;a-ﬁi i known

POST SATs 4 8 i e
method. 4 8 - ECARES

FETTE] - Exzeal 564 = 13 | 20 | 260

Az .15 — _ D —

=43r5 :43% = 43.4 (to 1dp)

Using the bar
to help divide.

Paul and David hire a cartogether ata cost of
£297.50. Paul pays 6 times maore than David.
How much does David pay?

£297 50

! ’ flﬂ_J

P aul

David




