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St Michael’s

C.E. Primary School

A CPA Approach to Maths Calculations

The National Curriculum for Mathematics aims to ensure that all
pupils become fluent, develop conceptual understanding and the
ability to recall and apply knowledge rapidly and accurately; reason
mathematically by following a line of enquiry and can solve
problems by applying their mathematics in a variety of ways.

At St Michael's our children will achieve these outcomes through the
CPA approach to Maths.



Place Value = Key language which should be used: the value of each digit in whole and decimal numbers

Concrete Pictorial Abstract
Number bonds to 10. In depth understanding of each A For example -
number. For example -5 is made of 4 and 1 or 5 is made | : 3+2=5/4+1=5/5-3=2/5-?=3
of 3and 2. ! ;
e
‘Friends of 10’ - Use of the 10 frame - for example the R,
number 8 best friend = 2 / the number 6 best fried = 4 / the e, ) ]

number 7 best friend is 3.

Place Value chart. For example - 7430 - 7 lots of 1000/ 74
lots of 100 / 743 lots of 10 / 7430 lots of 1 (notzero ones)

The use of Place Value Chart to multiply and divide by
multiples of 10, 100, 1000.
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For example -
7000 + 400 + 30 =
5000 + 2000 + 200 + 200 + 30 =

The use of Ten Frame / Place Value Chart to show the
value of digits in decimal numbers.

1 full egg box 8/10) / 1 in another box = 5/10 (DRAW
concrete representation)

For example - 0.8 +0.5=1.3

For example - 0.8 + 0.6 + 0.7 + 0.8 +0.6 =
05+05+05+05+0.5
03+01+02+03+0.1

The use of dienes/strawsto show the value of each digit
w ithin a number.

For example -
10+3 =13

100+10+6=116




Add |t|0 n ~ Key language which should be used: sum, total, parts and wholes, plus, add, altogether, more than,

‘isequal to’ ‘is the same as’

Concrete Pictorial Abstract
Combining two parts to make a whole (use 4+3=7/3+4="7(four is part, three is part and
other resources too e.g. egg, shells, teddy bears Bar Model the whole is sewven) Including inverse 7 -4 = 3/

etc) Egg Boxes - chd know its eight 1’s / one
five and three ones / two away from ten.
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7-3=4

Counting on using number line by using cubes
or numicon

A bar model which encourages the children to
count on

4

The abstract number line: What is 2 more than
4? What is the sum of 4 and 2? What's the total
of 4 and 2? 4 + 2 - Start from 4, count on 2
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Regrouping to make 10 by using ten frames
and counters/cubes or using nhumicon: 6 + 5
How else can you make 11? 8+ 3,7+ 4,9+ 2

Children to fill in the ten frame templates to fill in
with dots. :. ° .:
LELAL ]

Children to dewelop an understanding of
equalitye. g6+ =11and __
6+5=5+__ /6+5=__+4




Concrete

Pictorial

Abstract

Regrouping to make 10
Start with the bigger number and use the
smaller number to make 10.
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Ce—
6+5=11

ERLL

Use pictures or a number line. Regroup of
partition the smaller number to make 10.

9+ 5=|14
dE| — ¢

7+4=11

If | am at seven, how many more do | need to
make 10. How many more do | add on now?

Adding three single digits
4+7+6=17
Put 4 and 6 together to make 10. Add on 7.
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Add together three groups of objects. Draw a
picture to recombine the groups to make 10.

Y, gas . FEE

Combine the two numbers that make 10 and
then add on the remainder.

4% T+6)= N10+7]

Following on from making 10, make 10 with 2 of -ﬁ.‘f ## ﬂ‘#‘#" g = 17

the digits (if possible) then add on the third ﬁjﬁ"ﬂ-p" T *lf.:l’

digit.

Column method — no regrouping After practically using the base 10 blocks and Calations

24 + 15= place value counters, children can draw the

Add together the ones first then add the tens. counters to help them to solve additions. 21 +42=

Use the Base 10 blocks first before moving onto 20+1 21

place value counters. T | e T o W 32
T - TG CY 60 + 3 =63 [ix}
e p— L T 1
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Concrete

Pictorial

Abstract

TO + O using numicon shapes. Continue to
dewvelop understanding of partitioning and place

value. 41 + 8
D@ e N ll

Children to represent the concrete using a

particular symbol e.g. lines for tens and
dot/crosses for ones.

T o

& 41 +8
8+1=9
40+ 9=49
£+ |
B
qu

TO + TO using numicon shapes Continue to
dewelop. This could be done one of two ways:
understanding of partitioning and place value
and use this to support addition. Begin with no
exchanging. 36 + 25

This could be done one of two ways:

T ]
Tens Cny
]
LLL] 000000
L L 00000
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Looking for ways to make 10

36*25: 30 +20 =50
5+5=10
50+10 +1=61




Concrete

Pictorial

Abstract

Use of place value counters to add HTO + TO,
HTO + HTO etc. once the children have had
practise with this they should be able to apply it to
larger numbers and the abstract

Children to represent the counters e.g. like the
image below
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If the children are completing a word problem,
draw a bar model to represent what it’s asking
them to do

7

368
+243

611

11
368 | 243
Fluency variation, differentways to ask children to solve 34 + 21.:
Same saved £34 one week an £21 another, 34
How much did he sawe in total?
+ 21
? 34 + 21 = 55. Prowe it! (reasoning but the
children need to be fluent in representing this) —_—
21+ 34 = Always use missing
=21+34 digit problems too:
What'’s the sum of - _— =
34 twenty one roYc @
and thirty four? 00 | >

? | 4




SU th‘aCtlon = Key language which should be used: less than, the difference, subtract, minus, fewer, decrease, the

difference is four.’

Concrete Pictorial Abstract
Physically taking away and removing objects Use of the bar model 4-3=1or __ =4-3
from a whole (use various objects too) rather
than crossing out- children will physically
remove the objects. 4
?
4-3=1 2

Counting back to subtract.

Children count back using a number line.

o
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Counting on to find the difference(using number
lines or number tracks)

Children represent what they pictorially see e.g.

]
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Concrete

Pictorial

Abstract

Finding the difference (using cubes, numicon or
numicon rods, other objects can also be used)

A
v
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Children to draw the cubes/other objects they
have used

XXX XXXX
XRXXXX

Use of the bar model

Find the difference between 8 and 6.

8 — 6, the difference is ?

Children to also explore why 9 - 7 = 8 — 6 (the
difference, of each digit, has changed by 1 do the
difference is the same- this will help

when solving 10000-9987)
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Making 10 (using numicon or ten frames)

14 -5 =9 You also want children to see
related facts e.g. 14 —9=5

Children to represent how they have
solved it e.g. (crossing tens)

Children could also do this by subtracting 5 from ,, | 14-5=9

10. //| [ ] 14-9=5
5+9=14

Column method (using base 10 and numicon ) a 48 - 17 =

48 - 17
1 ®,
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Concrete

Pictorial

Abstract

Column method (using Numicon Pegs) 45 - 26

: Yellow = 10
Red =1

Represent the base 10 pictorially

Tans s

TEY

It's crucial that the children understand that when
they have exchanged the 10 they still have 45. 45 =

30+ 15 _Jﬁ-s
L6
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Once the children have had practise with the concrete,
they should be able to apply it to any subtraction. Like
the other pictorial representations. children represent
the counters. ey
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Fluency variation, differentways

to ask children to solve 391-186:

391

’ e

39

What’s the calculation? What's the answer?

391 - 186 or __ =301 -

Raj spent £391, Timmy 186
391

spent £186. How much

oen | %95 |®
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more did Raj spend?

| had 391 metres to run.

After 186 | stopped.
How

many metres do | have
left to run?

-186

Find the difference
between 391 and 186.
Subtract 186 from 391.
What is 186 less than

391?




M U |t|p||C atIO n = Key vocabulary which should be used: array, times, multiply, multiplied by, the product of,
product, groups of, lots of, is equal to, is the same as, commutativity

Concrete Pictorial Abstract
Repeated Addition 4+4+4=12
3 x4or 3lotsof 4 Children to represent the practical resources in
4+4+4= a picture e.qg.
10+ - XX X0C XX 3x4:12
XX MX XX
Placing numicon
on number lines to L g’,f_m
show the product. LI A Use of a bar model for a more structured
- . = methed
5x3= o0 (00 (00O
54545 seasssstess 0o (00 (00
B o b

Ue~ mimhan Linas +a ""‘OW r‘epeafed gl"Ol.lpS.
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Opportunity for problem solving (Yr1 NC) 3 children
have 4 presents each, how manv nresents dn they have

e e e

Represent this pictorially alongside a number

" 900000000000

0 4 8 12

Abstract number line
3x4:=12




Concrete

Pictorial

Abstract

Use arrays to illustrate commutativity.
(Any objects can be used to create the arrays)

2x5b = bx2

Children to draw the arrays:

Also links to bar model as
another demonstration of
commutativity.

Children to be able to use an array to
write a range of calculations e.g.

2x5=10
bx2=10
2+2+24+2+2=10
5+5=10

Partition to multiply (use numicon, base
10, Cuisenaire rods)

LLH -

4 x 15

Children to represent the concrete manipulatives
ina picture e.g. base 10 can be represented like:

YOO
| XXX

o)

Regrouping as 10s

Children to be encouraged to show the steps
they have taken through their recording:

4 x15=

4 x 10 = 40
4x5=20

40+ 20 =60
(colour coding would support children in

understanding where the numbers have come from
in the process of calculating)




Concrete

Pictorial

Abstract

6rid Method as an extension of partitioning (using
counters/ numicon)

24x3=
x 10| 4
3 [= |
3 12

Children to represent
their concrete
manipulatives in a picture.
Example:
(24x3)

Grid method representing the numbers:
35x7=245

x 30 5
7 210 35

210 + 35 =245

Formal column method with place value
counters or base 10 (at the first stage-

no uchu"gmg:' 3x23 Using place value
counters or any
© 13 [ ] counters witha
) given value.
ele
00 008
Using cubes in Y [ — | <
place of counters if SN ¥ ] (]
needed. I | .. .
] ) . ' .

Children to represent the counters in a
pictorial way
Tens

F

FRrd

Ones

Children to record what they are doing to
demonstrate understanding.

23

X 3
+ q (3"3) x
60 (3% 20)

(Broken down supports understanding of place
value moving to the short method - can be

applicable to all stages of this multiplication)




Advanced Multiplication Methods

When children start o multiply 3d x 3d or 4d x 2d etc, they should be confident with the abstract.

Progression in strategies:

Children breaking down the calculation into steps to
aid understanding of place value and regrouping in

multiplication:
28
3 2

A | 6 (2:3)
+ 0 (2x20)
E (Gox 8)

2 k0
)__y6 00 (0x)
3

|

+ 2

28

x Bl

D6 spiace

holdor

840
96

1 2 4
X 2 6
7 4 4
1 2
4 8 0
2 2 4
1 1
Answer: 3224

Fluency variation, different ways to ask children to solve 6 x 23:

|23 |23 [23 |23 |23 |23 |

?

With the counters, prove that 6
x23=138

Why is 6 x 23 = 32 x 62

Mai had to swim 23
lengths, 6 times a week.
How many lengths did she
swim in one week?

Tom saved 23p three days
a week. How much did he
save in 2 weeks?

Find the product of 6 and
23

6x23=

i___j =6x23
23

®

| ks
(P}
X
n

What's the calculation? What's the
answer?

O © @

— 1331866

Q0D 086
%g 000
88188




D IVIS IO n = Keyvocabulary:

: share, group, divide, divided by, half, ‘is equal to’ ‘is the same as’

Concrete Pictorial Abstract
Sharing objects into groups 6 shared between 2 Children use pictures or shape to share 6+-2=3
(other concrete objects can also be used e.g. children quantities
and hoops, teddy bears, cakes and plates) [ 3 | 3

¥regse
BT LB

6+2=3

Children should also be encouraged to
use their 2 times tables facts.

Divide quantities into equal groups. Use cubes,
counters, objects or place value counters to aid
understanding.

|smses| sases | snsns [snsss snass ssass snsss

96 + 3 =32

Use a number line to show jumps ingroups. The
number of jumps equals the number of groups.

0 1 2 3 4 5 6 7 8 8 1011 12
1 |
LI

1 1 1 1
3 3 3 3
Think of the bar as a whole. Split it into the

number of groups you are dividing by and work out
how manv wnild he within earh arain

20 5 =T
S a =20

28+7=4
Divide 28 into 7 groups.

How many are ineach group?




Concrete

Pictorial

Abstract

Understand division as repeated grouping and
subtracting 6 + 2

Abstract number line

Link division to multiplication by creating an array
and thinking about the number sentences that
can be created.

Eg15+3=55x3=1515+5=33x5=15

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

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

7x4=28

4x7=28

28+7=4

28+4=7




Concrete

Pictorial

Abstract

2d divided by 1d using base 10 (no remainders)
SHARING 48 +4 =12 Start with the tens

Childrento representthe base 10 and sharing
pictorially.

48+ 4
4tens +4 =1
N ten
8ones+4=2
;o l ones
II R °° 10+2=12
2d + 1d with remainders 13 +4 — 3 remainder 1 Childrento have chanceto representthe resources 13+ B
they usein a pictorial way e.g. see below:
RN i
e | 5 9 |
o 13

-1 -4 —— - L
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Concrete

Pictorial

Abstract

Sharing using place value counters. 42 + 3= 14

@ oe 1. Make 42.
Share the 4 tens
2] between 3. Can we
EEE make an exchange
e with the extra 10?

Exchange the ten
for 10 ones and
share out 12 ones

gomm{ {1 1]
o |

e -
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42 - 3

42 =30 +12
30-3=10
12+-3:=4

10+4=-14

Use of the ‘bus stop method’ using grouping and counters.
Key language for grouping- how many groups of Xcanwe
make w ith X hundreds’- this can also be done using sharing!

11 “ -4 Step 1: make 615
(=1} L

- . - Step 2: Circle your
se e s groups of 5
1] -

. —1 Step 3: Exchange 1H
ea @ s for 10T and circle
2® o2 [3° roups of 5
® e ®D group

e oo
Eé g; :i, Step 4: exchange 1T
" g2, ses for 10 ones and

oo =88 circles groups of 5

This can easilybe represented pictorially, till the
childrennolongerneedto do it. It can also be done to
decimal places ifyou have a remainder

51615




Using the part whole model

below, how can you divide

615 by 5 without using the
‘bus stop’ method?

| 615
,

Coson )

| have £615 and share it

equally between 5 bank
accounts. How much will be
in each account? 615 pupils

need to be put into 5 groups.

How many will be in each
group?

Fluency variation, different ways to ask children to solve 615 + 5:

5|615

615+5=
[ 1=615+5

How many 5’s go into 6157

What's the calculation?
What's the answer?



Concrete Pictorial Abstract
2544 - 12 ™ = >
L 0212 . . . ep one GXCW
Cogssags i Hmm et | e | Sy s e e
80 ot B B 12 thousands do we . 12| 2544 $0 we now have 25
_ii_ have? None hundreds.
s« , o Exchange 2 thousand for Step two- How many groups

080 %0 ® 20 hundreds.

How many groups of
12 arein25

‘eovs °ce e 12(2544

og; o 24 hundreds? 2 groups.
ee Circle them.

We have grouped 24 hundreds so can take
them off and we are left with one.

Exchange the
12[02'2‘54"7 one hundred
S 24 for ten tens so
444 § _Jl;_ now we have 14
2 tens. How many
groups of 12 are in 142 1 remainder 2.

™ - ¥ °
2868 ot
| 000

Exchange the two tens for
twenty ones so now we have
24 ones. How many groups
of 12 arein24? 2

al
eeee

of 12 can I make with 25
hundreds? The 24 shows the
24 hundreds we have grouped.

1 The one is how many
hundreds we have left.

Exchange the one hundred
1 2[0225'4% for 10 tens. How many
24 groups of 12 can I make
14 with 14 tens?

2 The 14 shows how many tens

I have, the 12 is how many I

grouped and the 2 is how many tens I have
left.

0212
[—( Exchange the 2 tens for 20
12 %2“ ones. The 24 is how many ones

14 I have grouped and the O is
12 what I have left.
24

24
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