Staplegrove
Church School

&y

... o100 @O®
10

Calculation Policy for
Mathematics

(Adapted from Capturing Maths)



C a Piuring m A'fhs

-+ . [ @+@-8

CONCRETE PICTORIAL ABSTRACT

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 created to develop number awareness and fluency for our children.
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 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

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
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Language € Pictures

Children must have concrete
experiences that enable them to
create visual images. They

should be encouraged to Con = Haylock and
5 2 7 ncrete Experiences
articulate their learning and to Cockburn {zooa)

become pattern spotters.
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Explore part - part - whole relationship

Part Part

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

Q+Q=

Solving addition problems using concrete and pictorial images to
include finding one more.

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




Continue to explore the part - part - whole relationship
Solving subtraction problems using concrete and pictorial images to
include finding one less.

5 Pencils

Taking away after counting out practical equipment. . — e B =

Children would be encouraged to physically remove \\ \ Y \ .
these using touch counting. \\ \ \ \ \
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3 Erasers ?
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 PeTer. hGS 5 pencu 'S and 3
A erasers. How many more

pencils than erasers does
Those who are ready may record their own
calculations he have?

Children will experience equal groups of objects.

They will work on practical problem sclving activities invelving

There are 6
pairs of socks.
How many socks
are there
altogether?

Children use concrete resources to share equally and fairly in
practical situations.




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=
8)

whole

Learn number bonds to

20 and demonstrate @ - 10 ;
related facts 6+4=10 B 6010

Teach addition and AR ) 10-4-0 644210
subtraction alongside 10-6=4 0l
each other as pupils L J 10-6=4
need to see the Tens Frame Part Whole Model Bar Model
relationship between .

the facts 3} s & & ¥ ie

n n
—
N

4 + 8

Know that addition is

commutative This is a family of addition 1

ﬂ and subtraction facts. )
PR 4 "

8

12" == 8
12 = 4

Add and subtract one 8+1=9
digit numbers and two P 15+ 0 =19 5+3+1=0 0=4+13
digit numbers to 20, -

including zero

Bridging 10

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

Chn should start with
the larger number and

add the smaller number | ¢ 4 6 = 12 Make 9 in one and 3 in the
seeing what makes ten
and what is left over or other. Take one fr'om the 3

use known number facts

to make the 9 into ten....
10+2 =12




Taking away should

—t—
begin with physical i 0 i 3 3 N P 7
objects: objects, cubes -
.l ] , , » 6_3_3 ".‘\_ .-'Rx Jﬁ\“{‘.'[k _f
Dienes etc —
L 3 | -1
Subtraction by counting —
T
back steps from 15,
Subtract by Counting Back =
R
Subtract 3 from 15 ‘,‘? - '\‘
- k"b y
l‘\\-v‘ { :, 61: ¢ ?
)
X X X
12 13 14 15
| 12 ] 3] 14 | 15 |
There are 12 flowers left. LS R

Subtracting a single digit Subitiict by Crossliig Ot

number from a single . :
digit number and a o ’ age ofe p) X x

single digit from a two

digit by crossing out 7-2=5

pictures 5 ladybirds are left. - n

Subtracting using the

part-part-whole How many boats

(include problem solving . . ., QEteuely

with missing digits). A A A A A ‘ A =
- e e e v v R '\:%\

? -5=2

7-5=2 5 2 TT
2 boats are not red.

Subtraction by

subtracting from 10 \ 14-8=6

Subtract from 10 1% -7

’

. %-8=2 N~
gglldrctlen s;J]Icotractfrom P P d Sam has 6
and not from ones - - -8=
....... Put 10 in a box + 1°+28=62 Q doughnUTs
> o o0 @ o W
P00 0 00 | left
N
L E X EIE. |
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When subtracting using
Dienes children should
be taught to regroup a
ten rod for 10 ones and
then subtract from those
ones

Yo

NENE
I |

20-4=16and 20 -| |=16

Subtracting multiples of
10

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

40=60-20

=
\

e

w “ LRl

R R
B-10= _]

Use a 100 square to
show that when
subtracting 10 the ones
numbers stays the same.
Consolidate that
children no longer count
along the rows.

9] 10
11|12|13 (14|15 |18 | i7 |18 | 1§ |26
15122 |23 |24 |28 |26 [27 28|29 30

31(32]|33|34|35(36|37(38|39| 40
41(42(43|44|45|46(47 (48|49 | B0
b1|62|53|54|55(56(57|58|59| 60
61(62]63|64|65(66|67(68]|69|70
71|72|73|74|75(76(77|78|79| 80
81|82|83|84|85(86(87|88|89|90
91(92]93|94(95|96(97 (98|99 (100

26-10=16




Counting in multiples of

2, 5and 10 from zero @ @ @

Children should count 4 gf'OLlpS Of 2-8
the number of groups on

their fingers as they are
skip counting.

Use concrete arrays

When moving to
pictorial/written
calculations the
vocabulary is important

This image represents two
groups of 4 or 4 twice

@@%%

Hiow Ty ook e
hers ahogethar?

Solving multiplication
problems using repeated
addition

3+3+3=9

Pupils should be taught 102 = 5
to divide through

working practically and
the sharing should be © rorecretcans
shown below the whole

to familiarize children
with the concept of the @ % % E EN 8+4=2
whole \ =~ @
N \%
The language of whole @ @

and part part should be
used

There are 4 boxes of 2 cans.

Focus on sharing equally




Year 2 Addition

Children should be able to add some numbers mentally using jottings, number lines and other
methods. Below is a guideline to the only formal methods that should be used in this year group.

Using concrete
objects and
pictorial
representations
to add a 2-digit
number with a 1
digit number

16 +7

4 ~ Adding ones to the nearest 10

20 23

Using concrete
objects and
pictorial
representations
to add a 2 digit
number and 10s
number

27 + 30
+10 +10 +10

Adding multiples of 10

27 37 47 57

Using concrete

objects and
pictorial 63 +13
representations +3 +10
to add a 2 2 digit |
numbers with no | , , ,
carrying 23+ 14=37 63 66 76
20 + 3 Adding ones first and then
10 + 4 multiples of 10
30 + 7 =37
Using concrete
objects and
pictorial i :
representations Use number lines as appr'opr'ua’re
to add 2 2-digit L
numbers with
carrying .
[ [ BN
10 + 5
10 + 8

20 + 13 =33




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

7+3+2
leads to 10 + 2

Using the bar to
find missing
digits.

It is important for
children to use
the bar in this
way to
encourage the
use of it to aid
with problem
solving

Helen has 14 bread-
sticks, Her friend has
17. How many do they
have altogether?




Year 2 Subtraction

Children should be able to subtract some numbers mentally using jottings, number lines and other
methods. Below is a guideline to the only formal methods that should be used in this year group.

Use a number line to
count back subtracting
ones first

Use number lines as appropriate, focussing on
subtracting ones first to make the link between
this method and more formal ones.

Using concrete objects
and pictorial
representations to
subtract a 1 digit
number from 2 digit
number

Using concrete objects
and pictorial
representations to
subtract a 10s number
from 2 digit number

Using concrete objects
and pictorial
representations to
subtract a 2 digit
number from 2 digit
number

Use -_-E to help you subtract.

tens ones

7

3

tens ones

2

|

Recognise and use the

Use this to check

inverse relationship ? 76 i
between addition and calculations and
subtraction 23 53 23 ? ol
solve missing
humber problems.
Use counting on to find
the difference s iy
/’3_\'

26 29




Skip counting in
multiples
of 2,3,5,10 from

Imore 3more 3more Imore 3more

P~

NN I:I:IQI

2 & 8 10 12 14 16 18 20 45 48 51 - - -
O e A A AN AN AN A
Recall and use -
multiplication ) e
facts for the
multiplication )
4x5=20
tables 2, 5 and 10 Aaang o
Haa88H ausnso
aAnaaann resess
3 E 6 E N D
FLEELEELEEE e

I e

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

sLLL

H-H-B

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=10

Sx2=10
2x5isequalto 5= 2,
12=3x4

Solve
multiplication
problems in
context using
arrays and
repeated
addition




Recall and use
division facts for
the multiplication
tables 2,5 and 10

10 + 10 - - s

20 = 10 - -

N

FO + 10 - - 2

S0 = 10 - - -3

100 = 10 - - 10

Solve division
problems in
context using
concrete objects
by sharing

There are 18 sausages.

Put 18 sausages 2x9=18 i
equally on 2 plates.

S D

There are 9 sausages on each plate.

18+2=9

Solve division
problems in
context using
arrays

| can solve
division as
grouping
including finding
unit fractions of
length and
amounts

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

DD

GIGGIGGIIES
GGGIIGIGIS
GIGGGIIISS
GGG GGG IISS

Put into groups of 5.

There are - groups.




| can use the

inverse Make a family of multiplication and division facts.

This should be BT EETER

taught alongside

both PP

multiplication

and division
2x10=20 20:10=

10x2=20 20:2= |

Buy 1 get 3 free (B1G3F)
3x2=6 —> 2x3=6
6+2=3
6+3=2




Add two three
digit numbers.

Children need
to use
equipment first
to support their
understanding
of place value.

Children to
word gradually
to three digit +
three digit
starting without
carrying and
gradually
moving towards
carrying

Add the ones.

2o0nes + 1 one = 3 ones

Step 1

A !
cer

. : . -
i 8 } ) -
p >
Step 2  Add the tens
3 tens » 2 tans » 5 tons
-~
o
{3 -
. T
: -
Step 3 d the hundreds
4 hundreds + 5 hundreds = 9 hundreds
Illl ~ -
.~ - pore
- -
pet
Il l ll .

237 + 344 = 581

=
»
L]
L
........ -
L
L
=
||§ -

432 + 521 =953

400+ 30+ 2
500 + 20 + 1
900 + 50 + 3 =953

10
200+30+7
300+40+4
500 + 70 + 1= 581

Move to compact
method with
carrying

432 + 521 =953
432

+ 521
953

237 + 344 = 581 1

237
+344
581

Using the bar to
find missing digits.
It is important for
children to use the
bar in this way to
encourage the use
of it to aid with
problem solving.

B el de di ble lvi

, 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 inall?

Moming Afternoon




Subtractupto3 | Only when secure with the method should compact or exchanging be
digits from 3 digits. | .
introduced.
Very important for .
hld t ubtract theonc~s. ~ _
Zi;n;:r;qzil;sent ek 975 - 723 - 252
along with a place
value chart to
support. % 900 70 5
Z |- - 700 20 3
200 50 2
Subtract the tens.
7 tens - 2 tens = 5 tens
22 975 - 723 = 252
::f,/fd e
e
975
Subtract the hundreds. B - 723
9 hundreds - 7 hundreds = 2 hundreds —
252
Z | ..
=Z
975 - 723 = 252
530 - 219 = 311 530 - 219 = 311
20 10 210
500 30 @ 530
-200 10 9 - 219
300101 = 311 it
Using the bar to
find missing digits.
It is important for 315 315-185=" ? 185 +315 = ?
children to use the 185 ? 185 + ? = 315 185 315 ?-185=315
bar in this way to
encourage the use
of it to aid with
problem-solving.




CL‘:'dre” Shfl’lu'ﬁ b; Introduce the grid method for multiplying single digit by 2 digit
able to recall the 2, . . . . .
5 10 3. 4and 8 numbers ensuring children use physical resources or pictorial resources

times tables. to aid under'sTanding.

Multiply a two digit

2.ur.nberbyaone 23 X 4 = 92
o x | 20| 3
4 | 80| 12 | =92

When children have a secure conceptual understanding, long
multiplication can be taught.

,ﬁ’j vew
There are 4 groups of 23 fish >
v
How do we multiply 23 by 4?
Al Step1  Multiply the ones by 4,
7 e wiw
= fw o "."i t
..'.‘........1 2

Nl&sW o

« S
. 1
4 ones x3 =12 ones (ﬁ\

12 ones =1ten 2 ones

Step2 Multiply the tens by 4.

2 t
2

1
. <5 8

2tensx4 =8 tens "

Step 3 Add the products.

*
oN|&w o

-
NjON]|+&Ww ©

12+80=92 -—ﬁ

23x4=92

There are 92 fish in 4 tanks.

Using the bar to

solve multiplication . . Whole unknown
4 children go to the cinema. 2
problems.

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




using number lines,
arrays etc., 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.

Dividing by Start with using the real objects or objects that represent the
roupin . . . .
ﬁndeﬁstgnding the | calculation; moving on to demonstrating on a number line from O.
concept of
P AL AL AR AL AL AL AL AL 13+3=4r1
remainders.
-ﬁ"i& -,g-&-,g #'ﬁﬂ -,gﬂ.,g -+ #3 43 43 43 r1
13 + 4 = 3 Remainder 1 |o1234557391n111213

Dividing using
short division. T L
Once children are 2 3
secure with
division as 3 5' 'E
grouping and :. ..'.'.
demonstrate this " o%®

L]

Remind children of correct place value, that 69 is equal to 60 and

9, but in short division, pose:

How many 3s in 62 = 2, and record it above the 6 tens. How many 3s 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 [[®0
® & ® o ‘/2’0 - ® a :: 24
0w Ses m ool m )
® & s 3|72

Using the bar to
aid the solving of
division problems.

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

28
|
| |
Cost of the
present

part




Adding numbers Step 2 Add the tens. 7 tens + 3 tens + =11 tens
With up to 4 digits 2 3 1 4 @@ ;Ethe‘ tens. 11 t;:lohuﬂdrﬂd and 1 ten
) + 4 2 40 (10)(10;

o 5 5 5 4 oo [rocliool LTy [1) -
Again t.hIS should i S 190 ) A
start with the < Step1 Add the ones. 13
children using 4 ones + O ones = 4 ones @ @@ -,

Dienes to support - ~ Step2 Add the tens. @‘_/ @
them with lots of 1tens + 4 tens =5 tens Step 3 Add the hundreds.
discuss'on about the | step3 i Fadade 6 hundreds + 2 hundreds + 1 hundred = 9 hundreds
% i B 10
value of each digit. 3 hundreds + 2 hundreds = 5 hundreds gg %g go s L,
B ~ Step 4 Add the thousands. @@ +1 2 3 5
2 thousands + 4 thousands = 6 thousands 2 1 3
c @9
2314 + 4240 = 6554 @
Step 4 Add the thousands.
5 thousands + 1 thousand = 6 theusands
cclog® |00 -
@@ @@ o 5 6 7 8
@@ @@ +1 2 3 5
@@ 6 9 1 3
®
Using the bar tofind | Thijs is not a form of getting the correct answer but helping to guide
missing digits. . .
children to the correct operation.
It i? important for Alison jogs 6,860 metres and Calvin 5
children to use the jogs 5,470 metres. How far do they .
bar in this way to jog altogether?
encourage the use 6860m 5470m
of it to aid with
problem-solving.

To subtract with

There aren’t

10
numbers up to four 34037 @@ ®® snougitones;
digits including 2o s @@ 10
exchanging when paz Locc) 10 ‘
children are secure. Stepl  Subtract the anes. 10 AY

7 ones - 6 ones =1 one
. . Step2  Subtract the tens. y
Again children need Stens -1ten = 2 tens @@ @@ 10
to use Dienes to Step3  Subtract the hundreds. i
support their 4 hundreds - 0 hundreds = & hundreds ioocf 0] 10 & 2 P
learning Step4  Subtract the thousands. @ 10 -3 1 6 9
: 3 thousands - 2 thousands = 1 thousand 10

Using the bar to find

missing digits. There are 3,160 book=in a shop. 1,226 are in E nglizh and
the rest are in French. Howmany French bookzare

It is important for thers?

children to use the

bar in this way to 180

encourage the use

of it to aid with 1226 ?

problem-solving.




Children to know all i 7 3
times tables to 12 x
OO (w100 @O - 2
Ladder method to @ @ 10 10 10 o
be used with
children multiplying @ @ 10 10 10 10 o o
both two- and
three-digits by a 10 10 10
one-digit number. @ @ o
314 1
x3 Children need a secure 314
17 (3 x 4 understanding of the
(3 x4) expanded method before X3
30 (3 X 10) moving to compound 942
+900 (3 x 300) (prerequisite understanding -
for Year 5).
942
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 H T U
using short division. 0 2 5 rl
s 1 2 6
Only when the " TR
children are secure :: N
with dividing a two- :l
L ]

digit number should
they move onto a 3-

digit number.
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




Adding numbers with
more than 4 digits
including decimals

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

£2359+£755=£31.14

i [+
_\lw—-
___mm_
Flina

23481 + 1362 = 24843

ool Ly £~
f~|o~0a
W —

+
NN
~—w

[\ e

19.01+ 3.65+0.7 = 23.36

No|+
wlow o
oHCun—

W

Using the bar to find
missing digits.

It is important for
children to use the bar
in this way to encourage
the use of it to aid with
problem solving.

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 2
hamburgers and £1238.5 worth of i
chicken nuggets. How much money did
they take altogether?

£1238.5

Subtract with decimal values, including mixtures of integers and
decimals, aligning the decimal point.

Approximate

3Yoss /G';r 0 Copdere
- 21728 _ ‘7‘2 S
789 2 8

Using the bar to find
missing digits.

It is important for
children to use the bar
in this way to encourage
the use of it to aid with
problem solving.

A whole family’s trip to Lapland costs £5005 for a family of
four. The Smiths have only saved £3787.75; how much
money do they still need?

£5005

E3787.75




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.

56
X 27 Approximate
_— Calculate
392 (56)(7) Check
1120  (56x20)
1512

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

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

Now add the 2 numbers fogether to give you the answer.

This will need repeated modelling.

36572 1234
ad HT{'}E (1234 x &)
‘-Ic!‘% I. 6 123L0 (1234 x 10)
19 744

Using the bar to support
multiplication.

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

4375
awesk

Diving with up to four-
digit numbers by one-
digit including numbers
where remainders are
left.

O3+ 5
8)5°3°0%9

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

Using the bar to support
division problems.

Bar Model to support understanding of problem solving: w205 i}?l?”
Frank has 4920 apples. He needs to L Ry

put them into baskets of 40. How many .
baskets does he need? m‘mﬂ

7




Adding several
numbers with up
to three decimal
places.

Children need to be competent in a range of contexts, including measures and money, using a range of
addition strategies.
(see Year 5 for examples)

Adding several numbers with different numbers of
23. 36 | i

decimal places (including money and measure s):

A9- 080 g g meney
S q - 7 7 0 . Tenths, hundredths and thousandths should
+ | - 3 0 0 be correctly aligned, with the decimal point

q 3 -5 | lined up vertically including in the answer row.
FA 2

Approximate
Calculate
Empty decimal places should Check

be filled with zero to 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

Children need to be competent in a range of contexts, including measures and money, using a range of
subtraction strategies.

%17

(see Year 5 for examples)

o=

Approximate
Calculate
Check

Using the bar for
subtraction.

Chloe wants to buy a newcar r£5450. She has £4885.87 in her

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

£6450

£A885.87 £150 ?




Short and long
multiplication

with up to two
decimal places.

Children need to be competent in a range of contexts using long and short multiplication
(see Year 5 for examples)

319 Approximate
w g Calculate
-1 5 i 5 -1 Check

[ 7

Using the bar to
help with
multiplication.

Divide at least 4

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

when dividing by
two-digit
numbers.

digits by both 0 ]2 5 method, but with numbers to at least 4 digits, and understand how to
single-digit and Tt express remainders as fractions, decimals, whole number remainders, or
2-digitnumbers | ©)6 U 947000 rounded numbers. Real-life problem solving contexts need to be the
(including starting point, where pupils have to consider the most appropriate way
decimal to express the remainder.

numbers and

quantities)

Short division for . Division

564 + 13
® 43.38 R
13(5 6°4.°0"'0 oy T

564 + 13 o

=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 moare than David.
How much does David pay?

£297 50

Paul David




