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This policy has been devised to show the progression in calculation (addition, subtraction, multiplication and division) throughout
school. Itis our aim that all children can use written methods efficiently, accurately and with confidence. We have adapted the White
Rose Maths Hub calculation policy with further material added. It is a working document and revised and amended when needed.

Children acquire secure understanding of objectives by using the concrete, pictorial, abstract approach (CPA). This is a highly effective
approach which ensures deep understanding of maths.

e Concrete —this is the ‘doing’ stage. Pupils use concrete objects to model problems. This may be real life objects, such as fruit or
buttons, which then progresses onto mathematical resources such as counters and cubes to represent the fruit.

e Pictorial —this is the ‘seeing’ stage. Visual representations are used to model problems. Children are also encouraged to draw
their own diagrams and models to represent objects in the problem.

e Abstract — this is the symbolic stage. When children have demonstrated a solid understanding of the concrete and pictorial
stages, they can move onto the introduction of abstract concepts at a symbolic level — namely numbers and mathematical
symbols.



1. Addition

Objective Concrete Pictorial Abstract
Adding 1 digit
numbers ‘ ' %a $ 4+3=7
part
Wlth In 10 Use cubes to add thc\ 2
two numbers part — " B
together as a % 1 U_ 6 + 4 5
group or in a bar. : - R |
: Use pictures to
) .|.|. @ | add two numbers
_ = together as a
' group or in a bar. T
| Use the part-part
iii_. O whole diagram as
- oo shown above to
8 move into the
> abstract.
(YY)
L1 [2]s[@[s]c[@[e]o]w]
Starting with | | 12+5=17 -
ne ——— 5+ 12 =17
the bigger ‘
Start with the larger number on the bead
number and string ersl iereos et onie e smelien c 4+ f/rk-\\ P—— Put the largest number in your head and count on the
cou nting on number 1 by 1 to find the answer. 10 1 12 13 14 15 16 17 18 19 20 smaller number until you find the answer
Start at the larger number on the number line and count
‘ . . . on in ones or in one jump to find the answer.
5 6 7 8




Regrouping to

6+5=

6+4=10
meke 10 e el nad R
- e e - e
6+5=11
6+5=11
Start with the .
bigger number and (a4 )(1)
use the smaller i o =
number to make 10.
Add 1and 2 —
. . nnam o o 15
digit numbers JUugul ] . N
o [to20 ] ] =
2 ﬂ 2 ®
o i 1 )
()]
> - Part whole models and bar
® . B models can also be used
Ceeee By 7=® i .
Adding three
single digits g8 . gp‘p‘ + ggg
& e 757 [7+6+3=16
g s 54
A & I5s8 Ly 7+6+3=16
ot ogether three groups of objects. Draw a "..
> ﬁii(tjutregtotrljeo;nibing thepgrongjtodniage 10. ‘“10 4

Children are encouraged to
look for pairs of numbers which
make 10.




Column

After practically using the base 10 blocks and place value

Year 3

methOd Add together the ones ﬁmt' then add the counters, children can draw the counters to help them to
. tens. Use the Base 10 blocks first before solve additions. Calculations
without moving onto place value counters. . o :
regroupin 24+15= : i =
egrouping pos 15 , Y ) 21+42=
EE . . ooe
OO0 | peEs ‘ | 21
= — 000 0008
[Ssss s unns) Il--I
o |ecoee +42
Column
method T 0 _ Children move to drawing the counters using a
ith OO0 0 | gEsn Dienes or tens and one frame. 2 2 3
without Ly numicon
regrouping o (eesss
(up to3 Add together the ones first, then the t + 1 1 4
ioi ens ones
digits) tens.

| o | o i
00RO (00ee '**

| &

0 (00008 =

love to using place value counters

337

Add the ones first, then the tens, then

the hundreds.




Years 3,4,5and 6

Column
method with
regrouping

Y3—-upto3
digits

Y4—upto4d
digits

Y5 — numbers
with more
than 4 digits
and decimals

Y6 — all of the
above;
numbers with
different
decimal
places

OO

0O

46 +27 =73
268 + 157

Now, we need to count up each column to see
how many hundreds, tens, and ones there are

Hundreds

11 | 15

Children often draw pictorial
representations of base 10 and
pv counters to support their
learning.

AE = B
40 + 8
60 + 13 =73
Start by partitioning 536
the numbers before -
formal column to show + 83
the exchange.

621

At Christ Church Primary, when
regrouping we place the digit
‘on the doorstep’:

5 6 7
+
1 9 9
1 1
Line up the Line up the

decimal points

v

decimal points

22.3 1.234
+ 34.1 +4.1
56.4 5.334

Children are encouraged to put
the place holder in:
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2. Subtraction

Objective

Concrete

Pictorial

Abstract

Subtraction of
ones

Use physical objects, counters, cubes etc.

Cross out drawn objects to show what has been taken

Written calculations

difference.

Use cubes to build

towers or make bars
to find the
difference

Use basic bar
models with items
to find the
difference

0 10
0 6

Comparison Bar Models

Liscr is 13 years old, Her sister is 22 years oid.

Draw barS 10 Find the difference in oge between them.
find 13 ?
the difference P —
between 2 Sier = ——
numbers. ’

22

to show how objects can be taken away. away. 12-4=8

L0 0 Je-2=4 XA 13-5=8
o A Tx % x
b e A A
Q b i e }L_. I /r’,

’ , 15-3=12]
Counting back _ Put 13 in your head and count back 4.

Make the larger number in your subtraction. Count back on a number line or number track ;

Move the beads along your bead string as You may use your fingers to help you.

you count backwards in ones. VE."E.Y."

2 10 11 12 13 14 15
13-4 Start at the bigger number and count back the smaller
!~"“”""‘ number showing the jumps on the number line.
=10 =10
1 -1 -1
(@) 34 35 36 37 47 57
~
—
S
2 | Find the Peter has 18 sweets. Jemma has 23.
> . Compare amounts and objects to find the Use 2 number lines to illustrate finding the difference e.g. | Find the difference between the
difference P ) 10-6

number of sweets.




Link to addition- use the

Year 2/3

Part whole
or part whole mOdE| to help Use a pictorial representation of objects (or resources to p "
model ™ explain the inverse represent the objects) to show the part whole model. 5
L between addition and
“ i subtraction. _ —
i If 10 is the whole and 6 i 4
is the whole and 6 is :
one of the parts. What is the other part? LA A / ) .
10-6=
Mowve to using numbers
within the part whole model.
16 —-8=
Make 10 4 G
: 13—7=[6] ,
m n g L o SISl ey . How many do we take off to reach the
' - R next 10?
% {—w—r ™11 BT | Start at 13.4Take awr?y 3 tto Ii'eau:h 10. ;hﬁn ta!(':e a\'\?y the
: - [:'** t remaining 4 so you have taken away 7 altogether. You
== : have reached your answer. How many do we have left to take off?
Make 14 on the ten frame. Take away the
four first to make 10 then takeaway one
more so0 you have taken away 5. You are
left with the answer of 9.
Column Use base 10 to make the bigger number
Tans Oones then ;
method no |:|:|:|:|:1:|:|:m| L] D coun %a;\: LT;CEESE DR
. . subtract [Fannnnnnnnll[ ] ) ¥ ¢ 5&,.2 value counters L}-—] o 2 LL
regrouping // the pe=smssnss) -2 alongside the
T T~ written =7
smaller ST - 22 calculationto Lﬁ% v N
help to show T e s
N 1 | number. working, 2.0 +
IR | I ©|le | ® | o
OGRC|QOBM |16
117/ o
i 4
(FTT]

This will lead to a clear
written column subtraction.

5/
ol




Years 3/4/5/6

Column
method with
regrouping

Year 3—up to
3 digit
number

Year 4- up to
4 digit
numbers

Year 5 —
numbers with
more than 4
digits and
decimals

Year 6 — all of
the above and
numbers with
different
decimal
places

Base 10. Start with one exchange
before moving onto subtractions with
two exchanges.

s

IMake the Irger number with the place
value counters

@ | @ | . Caliulations
©0 |000 e00@® 2;;

Start with the ones, can | take Iawa\; 8 from
4 easily? | need to exchange one of my tens
for ten ones.

@ | @ . Calculations

@0 |0® [eee® @ ¢

0000
00000

Now | can subtract my ones.

°olo| & .
o0 00 [eeee 3

MNow look at the tens, can | take away 8 tens
easily? | need to exchange one hundred for
ten tens.

©fl o | & .t

® @0 0000 | #* @n
o o0 = take

away eight tens and complete .my

subtraction

©f o | ®

® Fg ‘oooo e
© |oe -8

[T

Draw the counters onto
a place value grid and
show what you have
taken away by crossing
the counters out as well
as clearly showing the
exchanges you make.

Model to children the expanded
method first:

836-254=587

H iz 4 v
308 130 6
. 200 50 4

500 80 2

7 28-582= 146

Children will then have a secure

5 12 1
2 6.3 . 0
- 2 6 5
2 36 . 5

understanding of subtracting any

number including decimals.

Extend to the
compact
method:




3. Multiplication

Count in multiples supported by
concrete objects in equal groups.

Numicon and cuisinaire can also support
with this.

Objective Concrete Pictorial Abstract
Doubling/halv Cubes/numicon to show how to double Double 4 is 8
ing a number
16
/’ pEE pom
o - O O / \
— mf Pictures to show how to double a 10 6
g / number. I x2 2
]
> 20 12
double 4is 8 Partition a number and then
4x1=8 double each part before
recombining it back
together.
Counting in Count in multiples aloud.
multiples .
P e : ey Write number sequences
. Wz, & W, M g, 3
‘“\ { VI: 1/ 'Q" i " &-\ ' Y v;
o k > SR~ N S e
\ = e ¥ . ~ - \
Q 0 5 0 0" 0 2 0
—
dd Use a number line or pictures to continue support in
8 counting in multiples.
>




Years 2/3

Repeated

addition Thete are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there? . .
Write addition sentences to
describe objects and
2 add 2 add 2 equals 6 picture_s_
° L] L)
Use different TR L r ey v
objects to add
ﬁ 5 equal groups. e nerenenein
3 “+ 3 . 3
Arrays Create arrays using counters/cubes and _
other practical resources to show Draw arrays in different rotations Use an array to write
N to find utati inlicati
multiplication sentences multipication sentences. 0000 428 multiplication sentences and
0000 reinforce repeated addition.
2x4=

00000
00000
00000

5+5+5=15
3+3+3+3+3=15
O9x3=15
3x5=15




Grid - Start with multiplying by

multiplication | Show the link with arrays to first one digit numbers and

introduce the grid method. sllmwin_gd ﬂ}i dea_a'; addition
Al0Ngsidae the gna.
' 0 | 3 4 rows
0000000000000 1]
-:::::z:::ﬁ::: oo 2 | s
0000000000000 ;- 7 210 35
210 + 35 = 245

Move on to using Base 10 to move
towards a more compact method.

i T | u
mmmmpny frowsof 13
| —— .
o | ——
o | ——
8 If children are ready, they can be shown
> the column method:
)l IR 5
B—
We carry on the doorstep at CCPS.
Column Children can continue to be supported Short multiplication in year 4.
w0 T . .
< | multiplication by pv c9unFers to demonstrate column | Bar models are useful in supporting o
w multiplication ; ' learners | Long multiplication in y5/6.
< |Y4—-2and3
(%] . .
< | digit numbers
L | by 1 digit




Y5 — numbers
withupto 4
digits
multiplied by
1 or 2 digits

Y6 — numbers
withupto 4
digits
multiplied by
a 2 digit
number

understand that multiplication is
repeated addition.

= NN N

n o o o o~ W

= SIS = = o o~

—|x

7~
(44
3 &

p| L |uT

0| — W

| Of |-+ M O




4. Division

Objective Concrete Pictorial Abstract
Sharing Share 9 cakes between 3 people.
. 4\ I have 10 cubes, \ 9+3=3
”‘ ‘ can you share
them equally in 2
groups?
10 | This picture ‘% % % %
‘ _ illustrates 10 =
@ @ 2assharing. 8 +2 =4
~
~
i
2
© | Grouping Divide quantities into equal groups. 28:7=4
> Use cubes, counters, objects or place
value counters to aid understanding. Divide 28 into 7 different groups. How
This p_lcture illustrates 10 + 2 as many are in each group?
grouping.
Arrays Find the inverse of
Ltk drsian multiplication and division
< L sentences by creating four
- bmy“'g'rggﬁtéon linking number sentences
~ -
3 an array and (fact families).
= thinki
8 at;?)l;tnt?\e Draw an array and use lines to split the array into groups Txd4=28
> resbersertences that can beiereated. to make multiplication and division sentences. 4%x7 =28
28=7=4
Eg15+3=5 5x3=15 28 +-4=7
15=5=3 3x5=15




Division with
a remainder

Jump forward in equal jJumps on a number line then see
how many more you need to jump to find a remainder.

N

Complete wrtten divisions
and show the remainder
using r.

digit number,

q
E This model could also be represented using arrays. £9 =« 8 = 3 REMAINDER 3
v Draw dots and group them to divide an amount and TTT T
© clearly show a remainder. deacered  divieor guotient remande
g OOOO:
[ ]
10 + 3 =3 remainder 1
Short division Tens Units Children may want to draw their own Begin with divisions that
3 s representations. divide equally with no
Y3 -2 digi remainder.
3 -2 digits 000 0@
by 1 digit - ; |00 ee
taught OO0 0 e 2 1 8
through 3
cc.)ncr?te and Use place value counters to divide 41 8 7 2
© | pictorial using the bus stop method alongside
LN . !
E representatio 0000 ©e | o
™ | ns 4243 Move onto divisions with a
4 remainder.
o
> |Y4—upto3
AR 8 6 r 2
digit divided | 49 -1a= 3
by 1 digit Start with the biggest place value, we
are sharing 40 into three groups. We 514 3 2
can put 1 ten in each group and we
Y5—-upto4d have 1 ten left over.
digit numbers
divided byal




interpreting
the
remainder as
an
approximate
for the
context of the
problem

Y6 —
interpreting
remainders as
whole
numbers/frac
tions/decimal
s

®

(©)

(=)

We exchange this ten for ten ones and
then share the ones equally among the

groups.

(2

Bk

We look how much in 1 group so the
answer is 14.




Year 6

Long division

Model
Th

H T
@9 e 00 ®
e e ®

0@
ee0

2544 =12

How many groups of 12 thousands do we
have? None

Exchange 2 thousand for 20 hundreds.

Medel

Th H T o
968 ,;j@l. ]
GEes YO e 0
2505 o @ .~
44T 1212544
SEEE

How many groups of 12 are in 25
hundreds? 2 groups. Circle them.
We have grouped 24 hundreds so can take
them off and we are left with one.

y 'EIE}'E)EIIE) '{:_}.0.
eeee “cee 12(2544

e ®® 24
EEHEE 1
eaeE

Exchange the one hundred for ten tens so
now we have 14 tens. How many groups of
12 are in 147 1 remainder 2

2
Exchange the two tens for twenty ones so

now we have 24 ones. How many groups of
12 arein 247 2

™ H T a 021z
ooe0c/ Dy ese 12[d5aa

o | @S, 24
Ay %E:: E}







