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This Policg has been largelg adapl:ed from the White Rose Maths Hub Calculalion Pollcg. Ikis

worldng document and will be revised where deemed necessary. Manﬂ varialions of CPA have been
included for each strand lo equip teachers with o range of bools to support the Pupils in their

underslanding OJ: number and calculohon.

To ensure consistenc\Lj for Puplls, it is lmPorLant that the mathemalical language used in malhs
lessons reflects the vocabularﬂ used H‘»roughout this Policg and the J oseph Turner Maths

VOCQII)U[OI”H Progression documenf

“MATHSHUBS

@) |NCETV

Wml is CP/\ in molhs?

CPA stands for the ‘Concrele Pictorial Abstract aPProach which is a sHstem of learnlng that uses
Phﬂsical and visua[ aids ko bui[cl H’»e underskanding OJ: absh‘acl topics.

Pupils should be introduced to new mathemalical concepts Hwough the use of concrele resources
(e.g. cubes, base|O/Dienes, mulhlink cubes, counkers). When H‘»eg are secure in solving Problems
using H’»e visual o,ids, H‘»eg move on Lo lool(mg at Problems in a Pictorial represenlahon (usuallﬂ

Pickorio,[ represenkahons of concrele objecks H‘leH were uslng).

The concrele and Pictoria[ concepks will nol Provicle Hw answers J:or H’»e chi[dren. H wi“ help

SUPPOI"L SCGFFO[d Gﬂd ma|<e c[ear maH’nemohcal COI’ICGPLS.

Chi[dren are Hmen 0,s|<ed ITO SO[VG Problems where H‘Lelj Oan hOVG an CI,L')SITQCIT representahon i.e.
numbers ar OH’LGF SHmbO[S. Bullding Hlese smaH SITGPS across a [esson, can help PU,PilS bCHTCF H’»eir
understanding OJI Hw relahonship be}ween numbers cmcl Hw rea[ world. In tum, H‘»is helps secure

H‘»eir underskanding oF H’»e maHmemchal concepl HmeH are learning.



‘CODC rele' Relpresenlahon

New concepts are introduce H’Lrough the use of Phﬂslcal objecks or Prachco,[ ecluipmen}. These
resources can be Phﬂsicallg handled, enabling children Lo explore differenl maHmemchal concepts.
These are somelimes referred bo as manlpulahves and can be sPeclfic mathemalical resources (e.g.

dlenes, counters) or ordlnarﬂ household items (e.g. stro,ws, dice, fruil).

The GbSlTGCIT nalure Of mOIH'LS can be COﬂfUSiﬂg FOI" chlldren, bu} leough H’Le use OI.' COI’ICFGEC

malerials, children are able lo ‘see’ and make sense of whal is actually happening
Misconceplion
Concrele resources are only for lower alfainers’
Concreate resources only need ko be used in lower key slages’

/A\clua“ﬂ, concrele resources can be useful for children at every stage in their learnlng Journeﬂ. All
chi[dren, regardless of age or abi[lkﬂ, benept from the use of Pro,chco,[ resources in ensuring

understanding gOGS FU,FH’LGF H‘LOH leaming a Procedure.

Praclical resources Promole reasoning and discussion which enable all learners o arliculale and
think deeper aboul o concept. Teachers will be able to observe children 9ainin9 a greaker

underslanding OJ: where misconcephons lie and eslablish Hw depHm oF H‘»eir undersbnding.

Piclorial Relpresenlohon

Once children are con]:idenl wiH1 a concepl OJ: us'mg concrete resources, HmeH Progress Lo draw'mg
Pickorio,[ represenkahons or clulck skebches of the objects. Theﬂ will be no longer manlpulahng the

Phﬂsica[ resources bul will shill have the benefik of the visual suPPorL the resources Provide.

Abstract

Once children have a secure underslandlng of the concepk Hmrough the use of concrele resources
o,nd visua[ images, HmeH are H‘»en able ko move on ko Hw absfract s}age. Children will be using
abstract sHmbols to model Problems - uslng numerals. To be able o access this stage effechvelﬂ

H’LCH need to have had exPerience of the concreate and Pictorio,l.



Calculation Guidance - Addilion

Objective

Concrete

Pictorial

Year 1

Number bonds of 5, 6, 7, 8, 9and 10

2 333
<5

2+3=5
3+2=5
5=3+2
5=2+3

Counting

Start with the larger number on the bead
string and then count on to the smaller
number 1 by 1 to find the answer.

‘0.0

Use cubes to add — £A8 i
two numbers . ‘[.I. . Use the part-part-whole diagram
together as a S .2 as shown above to move into the
roup or in a bar. ; abstract.
Brovp Use pictures to add two numbers
together as a group or in a bar.
Use a number line to count on in ones. 5+3=8




Calculation Guidance - Addilion

Following on from making 10, make 10
with 2 of the digits (if possible) then add
on the third digit.

Add together three groups of
objects. Draw a picture to
recombine the groups to make 10.

Objective Concrete Pictorial Abstract
— soe eee "
T | ——— T e
S
— E 6+5=11
= 2 6+5=11
S " Start with the a4\
% bigger number and
& ‘ : [ use the smaller 6+4=10
i number to make 10. 10+1=11
4+7+6=17 ﬁ
. F'l:t 4:md 6 together to make 10. Add on y{_ ﬁ.ﬁ.ﬁ‘ﬁ_‘_ g{?ﬁ 4+ 7 +6 )= @ +\l
é 7. fﬁ ﬁﬁﬁ ﬁ 10 E
= Cebee eeeeee gl L
~ éﬂ Ceeen  seeese 53;;5?;? + ﬁ.ﬁ‘ﬁ‘ Combine the two numbers that make 10
- .
E ﬁn . m, ﬁ ‘@:@‘ﬁ"@‘ and then add on the remainder.
ﬂ
£
=
Z




Calculation Guidance - Addilion

Year 2

Objective Concrete Pictorial Abstract
Add together the ones first, then add the | After physically using the base 10 blocks 24 +15 =139
"é tens. Use the Base 10 blocks first before | and place value counters, children can
5 moving onto place value counters. draw the counters to help them to solve 24
= e 24 +15= additions. +15
2 a 44 + 15 = 105 1s 39
£ 3
[T T o Y
E ? | @ | . "\_} IM_-' . . . .
c ¥ T | mass
E
_g Fesammannsll 1] 0Ge0 ee0e
© o lee0ee O 00000
Make both numbers on a place value Using place value counters, childrencan |40+9
grid. 10% 1s draw the counters to help them to solve |20+ 3
— e ——— additions. 60 +12 =72
oo (g @ B 10s 1s
e 00 o000

Column method with regrouping

Add up the units and exchange 10 ones

for 1 ten. 1s

Q@ 00
105 1s

oe ee

Qe

o®

O




Calculation Guidance - Addilion

Objective Congrete Pictorial Abstract
Make both numbers on a place value 100s 10s 1s 100+40 +6
grld. i ... 5[”]"‘ Eﬂ + ?
1 o090 600 + 70 + 3 = 673
| © | ® 146
+ 577 Y o0e As the children progress, they will move
ual i ==.. C Y T ] from the expanded to the compacted
=4 method.
a claicllole iolololo!
2 Q8] oo
= 100s 10s 1s 146
= Add up the units and exchange 10 ones @9 o200 + 527
=4 = for 1 ten. o0 673
— = ® | ® | ® | 146 1
w = | +527 o @
- = 20 eoe |
= ol i As the children move on, introduce
= o0|ee decimals with the same number of
E % © decimal places and different. Money can
S . - . Children can draw a pictoral be used here.
As thldren move on to decimals, money representation of the columns and place
and decimal place value counters can be value counters to further support their
used to support learning. learning and understanding.
NB By Year 4 children will progress on to NB Addition of money needs to have £
adding four digit numbers. and p added separately.
© £ oy | Consolidate understanding using numbers with more than 4 digits and extend by adding numbers with up to 3 decimal places.
c g E
s EZ 8
5| 228
| S =
- = iy




Calculation Guidance - Sublraction

Objective

Concrete

Pictorial

Abstract

Year 1

Taking away
ones

Use physical objects, counters, cubes etc.

to show how objects can be taken away.

i XX P

Cross out drawn objects to show what
has been taken away.

A
L A

4-2=2

Make the larger number in your
subtraction. Move the beads along your
bead string as you count backwards in

Count back on a number line or number
track

Put 13 in your head, count back 4. What
number are you at?
Use your fingers to help.

models with items to find the difference.

Draw bars to find the difference between
2 numbers.

" 4
L]
s ONes. o, i
% i — 9 10 11 12 13 14 15
= —_—
2 Start at the bigger number and count
- CGoreetee W back the smaller number, showing the
jumps on the number line.

13-4=9

Compare amounts and objects to find +3 Hannah has 8 goldfish.

the difference. Helen has 3 goldfish.

8 cklfich 0123 45678910 Find the_ differen_ce between the number

o Count on to find the difference. of goldfish the girls have.
= rl_i ﬁl; '-'-F'T.-; Ehr | Sl | Shi :i_"l' AR -
2 Liser fs 13 years old. Her sister is 22 years old.
= "-":,‘ 'Eu,‘ r— Find the difference in age between them.
=
- 13 ?
5 1 gukdfish ? . i I
2 . ] —
T Use cubes to build towers or make bars s I

to find the difference. Use basic bar 3




Calculation Guidance - Sublraction

Year 2

Objective Concrete Pictorial Abstract
75-42=33 . ™ | Cakulaoons
- = Use Base 10 to TN [y 7 — 2&_ - 23

make the O _,z —

/// bigger number mm ——- = lpt%i 4
then take the === ==c-coag | A7 204+ 3

! l I |l { ! smaller number A
away. This will lead to a clear written column

Column method without regrouping

[

Show how you partition numbers to
subtract.

Again make
the larger
number first.

Draw the Base 10 or place value
counters alongside the written
calculation to help to show working.

S [SSgTeeT e
b4
112

subtraction.




Calculation Guidance - Sublraction

Objective

Concrete

Pictorial

Abstract

Year 3 onwards

Column method with regrouping

Use Base 10 to start with before moving
on to place value counters. Start with
one exchange before moving onto
subtractions with 2 exchanges.

Make the larger number with the place
value counters

@ | o | ® luue
©0 (000 [e0ee =

i—
Start with the ones, can | take away 8
from 4 easily? | need to exchange 1 of
my tens for 10 ones.

°|eo | & |

®0 [0© |ee0® | ¢
0000
00000 |

Now | can subtract my ones.

@ | e ®

©e |00 |0000 234
oo -

e e
00000

‘ot
OO0

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.

When confident, children can find their
own way to record the
exchange/regrouping.

Just writing the numbers as shown here
shows that the child understands the
method and knows when to
exchange/regroup.

Children can start their formal written
method by partitioning the number into
clear place value columns.

Moving forward the children use a more
compact method.

This will lead to an understanding of
subtracting any number including
decimals.

I
-~
—
L
——

L]
(§9]
20 &
o
h|h




Calculation Guidance - Sublraction

Objective

Concrete

Pictorial

Abstract

Year 3 up

Column method with regrouping

Now look at the tens, can | take away 8
tens easily? | need to exchange 1
hundred for 10 tens.

(“3| @ | ®
;ﬂ;u.i‘::.l:'."i
© |00 o000 | 44
oololool Y | - =
CEEEE

Now | can take away 8 tens and
complete my subtraction.

@ E} . Caloglation
® ©@e o000 '
o0 %

Show children how the concrete method
links to the written method alongside
your working. Cross out the numbers
when exchanging and show where we
write our new amount.




Calculation Guidance — Mu[ﬁplieahon

Year1/2

Objective Concrete Pictorial Abstract
There are 3 plates. Each plate has 2 star | Write addition sentences to describe

. biscuits on. How many biscuits are objects and pictures.

‘ there?
c 2
: ' FFE
° 2+2+2=6
)] x
T s = 8

. N ;
& Use different AW ¥ -
& objects to add 01 23 4 %% 8 % 10 11 12 13 418
equal groups.
5+5+5=15

Arrays- showing commutative multiplication

Create arrays using counters/cubes to
show multiplication sentences.

Aododird

Draw arrays in different rotations to find
commutative multiplication sentences.

'Y X 4x2=8
eeee
2x4=8 s J¢ )
9
Y Reatde
R
4%x2=8

Link arrays to area of rectangles.

08@
eeDD
0000
2006

Use an array to write multiplication
sentences and reinforce repeated
addition.

00000
00000

00000
5+5+5=15

3+3+3+3+3=15
5x3=15
3x5=15




Calculation Guidance — Mu[ﬁplieahon

ones making any exchanges needed.
e © [

£

4x126 =504

Objective Concrete Pictorial Abstract
Show the link with arrays to first Children can represent the work they Start with multiplying by one digit
introduce the grid method. have done with place value counters in a | numbers and showing the clear addition
3 — 5 4 rows of 10 | way that they understand. alongside the grid.
z 4 rows of 3
4 E!.iiissigiﬁ They can draw the counters, using X 30 5
0000000000000 colours to show different amounts or 7 210 35
Move on to using Base 10 to move just use circles in the different columns
towards a more compact method. to show their thinking as shown below. 210 + 35 =245
X T u
[ nom 4 rows of 13 Moving forward, multiply by a 2 digit
%ﬁgg number showing the different rows
08 e within the grid method.
Move on to place value counters to
2% E show how we are finding groups of a 10 8
- < number.We are multiplying by 4 so we
§ E need 4 rows. 10 100 80
> o 5 @ @ ® cha
4x126 3 30 24
Fill each row with 126. x | 1000 | 300 | 40 2
@ ® Cauations
. gfg N1 10 10000 3000 | 400 | 20
oMIO0
e 8 | 8000 | 2400 | 320 @ 16
Add up each column, starting with the




Calculation Guidance — Mulhplicahon

Objective Concrete Pictorial Abstract
Show the link with arrays to first Start with long multiplication, reminding
introduce the expanded method. the children about lining up their
§ numbers clearly in columns.
g tese ces -
coee e x 13
3 o £ 24 (3x8)
3 HHE °sse 30 (3x10))
X teee cee 80 (10x 8)
cece °es 100 (10 x 10)
234

Year5/6

Compact method

Children can continue to be supported by
place value counters at the stage of
multiplication.

It is important at this stage that they always
multiply the ones first and note down their
answer followed by the tens which they note
below.

Bar modelling and number lines can support
learners when solving problems with
multiplication alongside the formal written
methods.

Start with long multiplication, reminding the
children about lining up their numbers
clearly in columns.

If it helps, children can write out what they
are solving next to their answer.

? a4

x 6 3
1 2

2 1 0

2 K ]

« 4 2 0 0

- 6 6 2

This moves to the more compact method.

o e

1342
x 18
13420
10736
2?156




Calculahon Gu,ldance — Division

Objective Concrete Pictorial Abstract
I have 8 cubes, can you share them Children use pictures or shapes to share | Share 8 buns between two people.
equally between two people? quantities. 8+2=4 .
©
£
” $$ 3
8+2=4
Divide quantities into equal groups. Use a number line to show jumps in 10+5=2
Use cubes, counters, objects or place groups. The number of jumps equals the
value counters to aid understanding. number of groups. Divide 10 into 5 groups. How many are in
g each group?
5 £ YYY \_
> 10 | | | |
0123 451678 910
oS Think of the bar as a whole. Split it into
g the number of groups you are dividing by
F1 and work out how many would be within
) 2 1\ O\ N\ 2
(C] ‘\l ('\I (’\l ® | I(.) each group "
L J) \‘/ \./, 9 \./ .
?
10+5=7
5x?=10




Calculahon Guidance — Division

Pictorial

Year 3/4

Objective Concrete
Link division to .

& multiplication by '“ b
= creating an array sl e d.t
= and thinking
Ty w
z about the
L= number sentences that can be created.
= Eg 15+3=5 5x3=15
g 15:5=3 3x5=15

Abstract

OO
glele
DO

@
) O (
@..@O

Draw an array and use lines to split the
array into groups to make multiplication
and division sentences.

QO

Find the inverse of multiplication and
division sentences by creating four
linking number sentences.

5x3=15
3x5=15
15+5=3
15+3=5

Short division

Use place value counters to divide using
the short division method alongside.
96+ 3

3 2

222 e

3 o2 e

22 9@

42 +3
[l

Start with e
the biggest
place value.
We are

sharing 40 into three groups. We can put
1 ten in each group and we have 1 ten
left over.

5 oo
We exchange
this ten for 10 (O]
ones and then EE%
share the
ones equally among the groups.
We look at O]

how many are ()
in each group. O

HE

Students can continue to use drawn
diagrams with dots or circles to help
them divide numbers into equal groups.

EET
CONOC/NOO

Encourage them to move towards
counting in multiples to divide more
efficiently.

Begin with divisions that divide equally
with no remainder.

2 1 8
3

4‘8?2




Calculahon Guidance — Division

Objective Concrete Pictorial Abstract
14+3= Jump forward in equal jumps on a Complete written divisions and show the
Divide objects between groups and see number line then see how many more remainder usingr.
» how much is left over you need to jump to find a remainder.
@
E 29 = 8 = 3 REMAINDER 5
© PR 2 | T
F ||| | NN |l
¥ —
|| B 2% &
z Draw dots and group them to divide an
g amount and clearly show a remainder.
=
£
© .
A renainder 3
= 364 + 3= Move onto divisions with a remainder.
s & ’ ,%m ! Once children understand remainders,
g 8 6 r begin to
£ 3 express as a
o 2
£ 0 e® | O 514 3 2 o
< ® ®e® () ;
_.; ® o0 0 according to the context.
S @ 18 61/5
2 5(9 31
3
=
2 1 4 6
7] 16 21




Calculahon Guidance — Division

Objective

Concrete

Pictorial

Abstract

Yearb

Long division

Children will use long division to divide
numbers with up to 4 digits by 2 digit
numbers.

015

321487
-0
rT
32

167
-160

T‘

17r19
31[546
311

236
217
19




