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Pinner Wood Maths Written Calculation Policy 2020-2021

This policy supports the White Rose maths used throughout the school. Progression within each area of calculation is in line with the programme of study in the
2014 National Curriculum. This calculation policy should be used to support children to develop a deep understanding of number and calculation. This policy has been
designed to teach children through the use of concrete, pictorial and abstract representations.

e Concrete representation— a pupil is first introduced to an idea or skill by acting it out with real objects. This is a ‘hands on’ component using real
objects and is a foundation for conceptual understanding.

o Pictorial representation - 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.

e Abstract representation—a pupil is now capable of representing problems by using mathematical notation, for example 12 x 2 = 24.

It is important that conceptual understanding, supported by the use of representation, is secure for all procedures. Reinforcement is achieved by going back and
forth between these representations.

Mathematics Mastery

At the centre of the mastery approach to the teaching of mathematics is the belief that all children have the potential to succeed. They should have access to the
same curriculum content and, rather than being extended with new learning, they should deepen their conceptual understanding by tackling challenging and varied
problems. Similarly, with calculation strategies, children must not simply rote learn procedures but demonstrate their understanding of these procedures through
the use of concrete materials and pictorial representations. This policy outlines the different calculation strategies that should be taught and used in Year 1 to Year
6 in line with the requirements of the 2014 Primary National Curriculum.

How to uUse the policy:

This mathematics policy is a guide for all staff at Pinner Wood and has been adapted from work by the NCETM. All teachers have access to White Rose Maths and
we use Collins Maths to do the teaching from. Teachers can use any teaching resources that they wish to use and the policy does not recommend one set of
resources over another, rather that, a variety of resources are used.

For each of the four rules of number, different strategies are laid out, together with examples of what concrete materials can be used and how, along with
suggested pictorial representations. The principle of the concrete-pictorial-abstract (CPA) approach [Make it, Draw it, Write it] is for children to have a true
understanding of a mathematical concept, they need to master all three phases within a year group’'s scheme of work.






Addition- EYFS

Objectives Concrete Pictorial Abstract
- Knows that a group of P
LL LY
things change in quantity 1 " . ('Y N KK ] A focus on
when something is added. ‘?69 o= 82 ae S);meois ?nd
numbers to form a
g 1 g, Two groups of i
- Find the total number of M‘ B 0 group calculation.
. . pictures so
items in Two groups by Use toys and general classroom ] children are able to
. . . o eu — - -
counting all of them. resources for children to physically dve « count the total. ==
manipulate, i e + —_
group/regroup o il
- Says the number that is : '
one more than a given 3 2
number. d \f \
Use specific maths l‘]«]‘]‘
- Finds one more from a resources suchas |\ . J Bar model using
group of up to five objects, counters, 5 ~ Visuals,
then fen objects. snap cubes, bl ‘mase  Picturesficons or
Numicon - ~— colours.
etc. ¢ ¢ ’ e ¢
- In practical activities and - s 7
discussion, beginning to use )
the vocabulary involved in ololelele Use visual 3 l & 1 J °
adding. supports such as
olojee ten frames, part s3] [2]s
- Using quantities and part whole and
objects, they add two 00 addition mats with
single dlgIT numbers and pictureslicons_ 5 |9 6
countonto find the | S T | |2
answer., ) e, e S| éd
Use visual supports such @ ‘ ¢ }_J\ & e
. . a1 3 “Tesie 1 ) lr:-." ‘ ‘ . .
- Solve problems including as ten frames, part part .. iy PO T * No expectation for children to
doubling. whole and addition mats, QP gt —— be able to record a number
with the physical objects . 5| Pi ,( DY @, sentence/addition calculation.
and resources that can be B2iee] || Su'e PR RORE) ({ A
. A ST e/ N oL LN S
manipulated. & * . :




Addition- Year 1

Objective and Strategy

Concrete

Pictorial

Abstract

Combining two parts to
make a whole: part- whole
model

» ¢ SP

Use cubes to add two numbers together as
a group or in a bar. (Some children may still
need fo use real objects)

o
N

&

Use pictures to add
two numbers
together as a group
orina bar.

The Bar Model will be continued from EYFS as a
method to support problem solving involving addition,
continuing with the concrete representations and
moving onto using pictorial representations of
objects. Some children will also move onto the

> EE$
TE$S

Use the part-part 4+ 3 =7
whole diagram as

shown above to move

into the abstract. 10= 6 + 4

Use part-part whole model abstract.
i 1At TWate Thath
¢ ¢|le ¢
Pictorial (concrete) Abstract
Represent and use 0
number bonds and R
i ®| s+a=10 K,/‘, 6+4=10 6 4
related subtraction 1 Ea10 '(1_0\ 4+6=10
facts within 20 @ 10-4-6 D —/ 10-4=6
@ | 10-5=4 . 10-6=4 6+4=10
- 446=10
@ 10-4=6
10-6=4
Tens Frame
(Some children may need to initially use Part Whole Model Bar Model

real objects then move onto the
representation, egg boxes may also be used
to support this)

Bar model and part-part whole to be used
alongside abstract

Addition and sustraction
of one-digit and two-digit
Numbers to 20 including
0.

64329 <O 1o+

012345678910
Start at the larger number on the number line and
count on in ones.

5+12=17
17=12+5




Start at the bigger
number and counting on

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

12+5=17 I
—+—t /+0 4 \ N U
10 1 12 13 4 15 16 17 98 19 20

Start at the larger number on the number
line and count on in ones or in one jump to
find the answer.

Place the larger humber in your head and count on
the smaller number to find your answer.

Regrouping to make 10
(The 'Make 10’ strategy)

6+5=11

B

Start with the
bigger number
and use the
smaller number

to make 10,

Use ten frames.

Use pictures or a number line. Regroup or
Partition the smaller number using the part part
whole model to make 10.

9+5=14
mmm 2%

A

A ecdodc ot
% 7

(!
13004 18 16 17 18 19 20

el iaidand -
01 23 48 8 90

7+4=11

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

Vocabulary

add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, balancing, part, part, whole




Addition- Year 2

Objective and Strategy

Concrete

Pictorial

Abstract

Adding 3 1-digit numbers

4+7+6=17 i
Put 4 and 6 together to make 10, Add on 7 ﬁﬁ + g&y Y ggg 4 + 7 + 6 = 10 +7 Combine th a2y
== "L Combine the twe numiers
o :: . N y ‘9‘ 10 ;:;:h:a:‘;gs:meﬂm
‘ “ N INOET.
o o— gg éf;?. . g&ﬁ' 7
Following on from making 10, make 10 with 2 of the digits (if Add together three groups of objects. Draw a
nossible) then add on the third digit. picture to recombine the groups to make 10.
Adding a 2-digit number 1r+s=22
B 17+5=22
and ones 0000 h7+5=22 Useparl T\
DCDCC part whele |/ X Explore related facts
000 Use ten frame to and number \ @
@ make ‘magic ten line to \ @ 17+5=22
PP| madel. f 1647 5+17=22 —
[ \ 22—17=5
Children explore the pattern. S f— 17 =]
16 20 23 22—-5=17
¥es=22. | ECESECCUER L Ui \
27+5=32 o .
Number lines
*Use of bead strings/Dienes Bar Model
_ 15 !
Adding a 2-digit number . 27 + 30
O
and multiples of 10 ag * 27 +10=37
: +10 +10 +10
D \ ~ : 27 +20:=47
1
25+10 = 35 274 0 = 57

Explore that the ones digit does not change

] ! | l
| I 1 I

\27 37 47 57

Base 10 may be used above the humber line
initially.
The calculation will be shown alongside the
number line to see the connection




Adding two 2-digit numbers
(No re-grouping)

24 +15=

Add together the ones first then add the tens. Use the Base 10 blocks first
before moving onto place value counters,

T (0]
CLIOID | meee
orrrrrn

(Some children may not be ready for place value
counters in Y2)
Numicon may also be used

Aer practeally vming the twse 10 Bocks amd place vabe coalers,

children can draw the counters to beld them 10 solve additions.

T o
() [cR<]
o eD
-0 5 d X °3 o2
47 or 7z W 67 70 T2

Use number line and bridge ten using part
whole if necessary.

Base 10 may be used above the number line.

The calculation will be shown alongside the
number line to see the connection

Model Calculation

Partitioning:

v 5!-*.!]‘\\‘
204! Mo+
200+ 40 = 60
S+ 7 =17
U

Recording addition in columns supports
place value and prepares for formal
written methods with larger numbers.
Toward the end of the year, children move
to more formal recording using
partitioning method:

40 + 7
30+ 5
70 = 12
Or
47 + 25

47 + 20 = 67
67+5=72

Vocabulary

add, more, plus, and, make, altogether, total, equal to, equals, double, most, count on, number line, sum, tens, units, partition, addition, column, tens

boundary




Addition- Year 3

Objective and Strategy Concrete Pictorial Abstract
Add and sustract numbers 0 223
with up to 3-digits, using T IEERE § ERIUN I
formal written methods of OO0 | mean 333 H‘ T [1¥) joos +114
columnar addition e e R :
12210 "
ol ddition OO (esass i 337
olumn addition (ho : e - T . .
regrouping) Using manipulatives (dienes, numicon, counters), L - & children o mo:‘/:r(:rr\:ﬁyr.‘ecordmg nere

children are to line up hundreds, tens and ones.
) | ® | ®

{ Cakulations

0000 (0000 -

i
4
4
ooooogl
H

Children should be secure with using PV counters
before moving onto pictorial.

The calculation will be shown alongside the model used
to see the connection

Children are to draw, in a PV frame, the
manipulatives, that they are using.

Secure knowledge of representation with
the PV columns.

The calculation will be shown alongside the
model to see the connection

Model Calculation

Some children may need to use the
expanded method (see below).

Model Calculation
Column addition (with e I = | ‘ 20 #+ 3
regrouping) ‘ . FME n U T i A 8
153] O ni | soa ay
| r iy R s & P = P
il o) [winlw GOV o W =R
) e e B0

= ¥ é &

T 3

Children can draw a representation of the
grid to further support their

understanding, carrying the ten
underneath the line.

Children are to begin with the abstract:
expanded form.
For those children, that are confident
after AFL, the below method should be
used.




N
Py
-y
-

> ]
g

a

.
<

-
—

115 242
Exchange ten ones for a ten. Model using Dienes,
Numicon and place value counters.

Vocabulary

addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary




Addition- Year 4

Objective and Strategy

Concrete

Abstract

Using formal written
methods of columnar
addition where appropriate

add numbers with up to 4
digits (with exchange)

Children continue to use dienes or place value counters to
add, exchanging ten ones for a ten and ten tens for a
hundred and ten hundreds for a thousand.

e,

The calculation will be shown alongside the manipulative
used fo see the connection

Pictorial
°o® EE o.o 3
L R J
: : E: e .::
7 %5 4

Children can draw a pictoral
representation of the columns and place
value counters to further support their

learning and understanding.

315117
+| 13196
A3
Continue from pr'eviOL:s work to carry
hundreds as well as tens.

Model | Calculatio
n
T T PR — " "
Add decimals with 2 gl oTa e =23 -159
decimal places, including . Y ,0'.0 ..2' . P !»_'—'7 e +£7 - 855
; | o%e % e ] .
money. A o fac ot £ ’-,3 'l i " |+'
. == As the children move on, introduce
Introduce decimal place value counters . : .
and model exchange for addition decimals with the same number of decimal
’ places and different. Money can be used
here.
Vocabulary addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds boundary,

decimal, decimal
point




Addition- Year 5/6

Objective and Strategy Concrete Pictorial Abstract
add numbers with more than 4 See Year 4 See Year 4
digits. e %09
.. s :: ®
o0y 00
-
st
Children should have abstract supported
by a pictorial or concrete if needed.
add several numbers of See Year 4 See Year 4 81.05 9
increasing complexity, 366 %
including adding money, 15,30 |
measure and decimals with + 20,55 |
different numbers of decimal | ?— ?,|5 7 9
points.
23- 36|
9-080
S9-770
+ 1300,
93 -5 1 1]
2 2 I
Insert zeros for place holders.
Vocabulary addition add, more, and make, sum, total, altogether, double, near double, half, halve, tens boundary, hundreds

boundary, decimal, decimal point







Subtraction- EYFS

Objectives Concrete Pictorial Abstract
- Knows that a group of
things change in quantity A focus on
when something is taken symbols and
awa numbers to form a
y .
calculation.

- Find one less from a
group of five objects, then
ten objects.

- In practical activities and
discussion, beginning to use
the vocabulary involved in
subtracting.

- Using quantities and
objects, they subtract two
single digit humbers and
count back to find the
answer.

Use toys and general classroom
resources for children to physically
manipulate, group/regroup.

e 2wy
—_— R

2cutes
Jarsint

Use specific maths resources such as snap
cubes,
Numicon, bead strings etc.

Use visual supports such as ten frames, part
part
whole and subtraction mats, with the physical

objects and resources that can be manipulated.

A group of pictures for children to cross
out or cover gquantities to support
subtraction.

LL LT IXIXIXIX] -

\\_/

?

Use visual supports such as ten frames,
part part whole and bar model with
picturesl/icons.

* No expectation for children to
be able to record a number
sentence/addition calculation.




Subtraction- Year 1

Abstract

Concrete

Pictorial

Objective and Strategy

Subtract one-digit and
two-digit numbers to
20, including 0.

Taking away ones

Use physical objects, counters , cubes etc
to show how objects can be taken away.

s
T e

6—4=2
e o

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

i A ) | I

1 i ' 3 '

e //

15-3=|12

7—4 =3

16—9 =7

Counting back

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

13-4 —
o

Use counters and move them away from the group as you take ther
away counting backwards as you go.

5 5 3

AAA(5-3=2]
. | T T T O T 5
B 7 2 & &4 5 8 " ® % 1

Count back on a nhumber line or track
Start at the bigger number and count back
the smaller number showing the jumps on
the number line.

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




Find the difference

Compare objects and amounts

MT 'Seven is § more than four’
mm i

T a=. 2 years older Yhan my
sigter

Shenans

1
ritdls

*6 Counton
——f to find the
difference.
0123 4 56789 010D

Comparison Bar Models

Draw bars to find Usa Is 13 years old. Her sister is 22 years old
the difference between 2 Find the difference in age between Ihem.
numbers. 13 ?

e ———

Hannah has12 sweets and her sister
has 5. How many more does Hannah
have than her sister?

[B=——=]
3 trwery » 22
Lay objects to represent bar model,
Represent  and
use number (" ) R
bonds and ﬁ‘ | 5
related Link to addition. Use
subtraction facts i 5 ﬁ‘ ——
within 20 the Inverse,
) &
FIP, L)
Part-part
whole model If 10 Is the whole and 6 Is one of the arts, Move to using numbers within the part whole model.
what s the other part?
Use a pictorial representation of objects to show

10—6=4 the part-part whole model
Make 10

14-9=

16 — 8=
. 18 - 7 =6 4
I l 5 _3
m m g (3] [4] N How many do we take off to reach
T = (.’ : ; ‘} : : lll : : :I‘O :| \‘}!‘) |.4 |"‘ "ﬁ l‘,‘ |‘| 1‘9;\: thenexth')
’ ] | How many do we have left to take off?
J [ | | | Start at 13. Take away 3 to reach 10. Then take away the remaining 4
= : 3 so you have taken away 7 altogether. You have reached your
Make 14 on the ten frame. Take away the four first to make 10 and answer.
then takeaway one more so you have taken away 5. You are left with
the answer of 9.

Vocabulary equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least

count back, how many left, how much less is...




Subtraction- Year 2

Objective and Strategy Concrete Pictorial Abstract
Subtract a two-digit 43—21 =22

34—13 =21 (== e Children draw representations of Dienes and
?umber and ones, a —13= — cross off.
WO- —
dlglt number and Recording subtraction in columns supports place value and

fi

tens, two tWO'd|g|t taur oo O ﬁ forfrggﬁ/srit?én methods with larger numbers.

Use Dienes 1o e .". Toward the end of the year, children move to more formal
numbers s l: e S—— O recording using partitioning method:

show how to par-

ivi the n e.g. 43-21=22
Partitioning to subtract tition the number

. when subtracting SR 43 _-21-=
without re- without regroun- | T o 2 43—21=22
_ b b ———— B 43 -20=23
Grouping: ing -
= : 23-1=22
Zﬁzg%, The calculation will be shown alongside the manipulative
used
Model Calculation
Make ten strategy i L - . 93—76 =17
+ +«10 +3
- Y v x o —
’ 76 B0 90 a3
- f ‘L—*‘; counting on’ to find ‘difference
2 ) 21y
34—28

Use a bead bar or bead strings to model counting to
next ten and the rest.

Use a number line to count on to next ten
and then the rest.

Vocabulary

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many

left, how much less is..difference, count on, strategy, partition, tens units




Subtraction- Year 3

Objective and
Strategy

Concrete

Pictorial

Abstract

To sustract
Numbers with up
to three-digits,

using formal

written
methods of

columnar
suBtraction

Column
subtraction
(without
exchanging)

47—32

Use base 10 or Numicon to model

The calculation will be shown alongside the
model chosen to see the connection

Model Calculation

Children are to be secure with use of
PV counters before moving onto
abstract.

©| o | @ s
® % :\&"\ 176 - 64 =
ﬁ

Children should begin with the expanded form.
Moving onto a more formal way as

below.
| 728-582=146 |
.,L,_' '21'—’-:2‘7) " v u
- '
40 + 7 Z.2 8
— 20+ 4 5 8 2
20+ 3 T & 6




Column
Subtraction
(with
exchanging)

Begin with base 10 or Numicon. Move
to pv counters, modelling the exchange
of a ten into ten ones. Use the phrase
‘take and make’ for exchange.

Column methed (uzing beze 10 and having
to exchange)

1) Start by partitioning 45

2) Exchange one ten for ten more
ones

3) Subtract the onesz, then the tens.

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 | o | ctsn
©0 (000 [eee®

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

@l e | ©
©0C [e® [eee® | ¢
00000
00000
Now | can subtract my ones.
°o|o| o |
@@‘@@ ::oo | o

‘29 Tens | Ones
e "' ) ogaa {'/
/BHU\H/" }a/" ﬁ,:é
= &
| :1 :: "

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

Children should begin with the expanded form.
Moving onto a more foraml way as below
(bottom picture).




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

© o | ©®
{ Calculations
© 00 |ee0® | ¢
oclolool Y | { - 88
00 00[0
Now | can take away eight tens and complete my subtraction
® o | |
Calgylations
© e |eee® |
O 00 -

| 146

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

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many left,

Vocabulary
how much less is..difference, count on, strategy, partition, tens units

Subtraction- Year 4

Objective and Strategy Concrete Pictorial Abstract

Subtract numbers with Children to draw pv counters and
U to 4 digits Using the show their exchange—see Y3
formal written methods The calculation will be shown alongside the
model chosen to see the connection

F28-582= 146

L) ¥ u

appropriate of columnar

sustraction where Model process of exchange b 2 8

appropriate using Numicon, base ten and then Model | Calculatio S
move to n T

PV counters.
Year 4 subtractraction|  Use the phrase ‘take and make’ for
with upto4 dIgItS exchange- see
Y3 This will lead to an understanding of

The calculation will be shown alongside subtracting any number including
the model chosen to see the connection decimals.

Model Calculatio
n




Children to be encourgaed to
use counters to represent
numbers and take counters 527-219
Introduce decimal away to subtract.
. Y 4ens _} ones -
subtraction ‘
through context of @"""@ ‘"”. Y 00000 l 88°°°
- (o e 283
oo 22 -
When confident, children can find their
own way to record the
exchange/regrouping
Vocabulary equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how
many left, how much less is..difference, count on, strategy, partition, tens units




Subtraction- Year 5/6

increasingly large
and more complex
numbers and decimal
values (up to 3
decimal place).

Vocabulary

\T.

g
6
s .
3

Objective and Strategy Concrete Pictorial Abstract
Subtr'a'ct with at _Ieast See Year See Year
Hmoney and * ) V'S 6 9 9
measures.
9591419
Subtract with O 7 S O

6 9

left, how much less is..difference, count on, strategy, partition, tens units

equal to, take, take-away, less, minus, subtract, leaves, distance between, how many more, how many fewer/less than, most, least count back, how many




Multiplication



Multiplication-

EYFS
Objectives Concrete Pictorial Abstract
- Solve problems 1 What is double ¢? 1
including ::‘::[:‘::@: ‘ 1 141= 747=
doubling . 2 2+2= 8+8=
' @ ' ‘ 1 ‘ { 343= 949=
£+ 4=8 — 4+h=  |10+10-
545= 1141l=
Counting and 6+6=  [12412=

other maths
resources for
children to make
2 equal groups.

Physical and real

life examples
that encourage
children to see
concept of
doubling as
adding two
equal groups.

Pictures and icons that encourage
children to see concept of doubling as
adding two equal groups.

Addition calculations to
model adding two equal
groups.




Objective Concrete Pictori Abstra
and al ct
Strategy
Doublin - ivities usi i Draw pictures to show how to double numbers Partition a number and then
g Use prz.lclkal-actmtles using marng- P 16 double schipart before
ultives including cubes and Nurmicon recombining it back together.
to demonstrate do?ling / \
o) O ] —
/ O+0 = O =l . 10 6
Double 4 is 8 |
x2 x2
AR 1= [ BT~ 20 1
ke 48 O O
4%2+8 + =
o O
Coun ting Count in multiples of a number aloud.
in g‘vy % Q"/? % Q‘W? % Write sequences with multiples of numbers.
multiples S ig L B o 2,4,6,8,10
0 5 0 s 0 B 0
5, 10, 15, 20, 25, 30
' Use a number line or pictures to conti pportinc ing in
Count in multiples supported by concrete objects in equal groups. muitiples.
gepeate There are 3 plates. Each plate has 2 star biscuits on. How many biscults sre there? Write addition sentences to describe objects and pictures.
& <+ <
addition w K ) Rl A%
2 add 2 add 2 equals 6
5+5+5=15

Use different objects to add equal groups.

0 L 23 4 56 78 9 1011210 M5

2+42+42+2+2=10




Use pictorial including number lines to solve

PIOblem$iere are 3 sweets in one bag.

How many sweets are in 5 bags

altogether?

3+3+3+3+3
® . ® ei-15
& ®
.. ’.‘ ..
® L J ®
. - - - =
4 -~ - v v

Understandin
g arrays

Vocabulary

Use objects laid out in arrays to find
the answers to 2 lots 5, 3 lots of 2

etc.

3X2
2Xx5

10

Groups of, lots of, times, array, altogether, multiply




Objective Concret Pictori Abstra
and e al ct
Strategy
Counting Count the groups as children are skip Number lines, counting sticks and bar Count in multiples of a number aloud.
in counting, children may use their fin- mo:els sho;:!d betused to sf:to: £epre-
: : sentation of counting in multiples.
: ers as they are skip counting. Use bar  ammmmas
multiples rgn:dels ey P e M o _—_ Write sequences with multiples of
of 2, 3, 4, A %'3 o W @ numbers.
N7 S W S\
5,10 e e et e e e 0,2,4,6,810
from O 5454545454545+45=40 CDC N N N TN
- . k] ) 2 n 0 u 0 0' 3’ 5, 9' 12’ 15
(repeate Jppe— — Y
d I F T t t 1 0,5,10, 15, 20, 25, 30
addition)
| 4 x3 =
Multlpllcatlo Create arrays using counters and cu- Use representations of arrays to show different 12=3x4
nis bes and calculations and explore commutativity,
commutative | numicon. 12=4x3
Use an array to write
multiplication sentences and
reinforce repeated addition
00000
00000
Puplls should understand that an array can 0 Q @ @
represent different equations and that, as
multiplication is commutative, the order of 5+5+5=15
the multiplkalon[s not affect answer. 3+3+43+3+3=15
5x3=15
3x5=15




Using 2x4=8

the 4x2=8

Inverse s 5ia

This 8:4=2

should be I:I X |:| = I:l o rea

taught

alongside I:l X D = |:| 8=4x2

division, I:I - |:| — I:l 2-8:4

so pupils Sharing practically P

L?]iryn how F i £ sh + |:| - I:I = |:| Show all 8 related fact family sentences.
ractions of shapes etc

work

alongsid

e

each other.

Vocabulary Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative.




Multiplication-

Year 3
Objective Concret Pictori Abstra
and e al ct
Strategy
Multlplylng Show the link with arrays to first introduce the grid method. Children can re?msent their work with place Start with multiplying byicHis digit —
two digit x 10 [ s 4 rowsof 10 value counters in a way that they understand. bers:and showing:the clearaddition
number by a :3::3:::33 :zz They can draw the counters using colours to alongside the grid.
one digit * :::333::3: ::3 show different amounts or just use the circles in TOx O
number the different columns to show their thinking as
Move on to using Base 10 to move towards a more compact method. shown below. [ % X 3 = S ‘f‘
Grid method ” = T | cdrowsciia
progressing to X[t 0] 8
[ @00 212 0|2
the formal . 2 4
[ mo0o
method. [ looo
[ | =l=]s] - -
1 Children to add up each column to find the answer.
Move on to place value counters to
Solving show how we are finding groups of a
problems number.
including x| 30
missing '—f’&_-, ]
number T | 5 Bar model are used to explore missing numbers
problems, :
integer scaling oo }
problems. 4x =20
Add up each column, starting with the
ones making any exchanges needed.
The calculatidioviéll be dbalenldtingside the
model chosen to sedthe connection
Vocabulary Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product,

multiples of, scale up




Objective Concret Pictori Abstra
and e al ct

Strategy




Multiply two-
digit and
three-digit
numbers by
a one-digit
number
using formal
written
layout

Grid method
recap from
year 3 for 2
digits x 1
digit

Multiplying

numbers by 1

digit (year
4

expectation

)

Move on to place value counters to show how we are finding groups
of a number.We are multiplying by 4 50 we need 4 rows.

@ ®

Fill each row with 126,

' 4x126
|

i

| ax126

Add up each column, starting with the anes making any exchanges

needed,

®
®
o
&

Children can represent their work with place
value counters in a way that they understand.

They can draw the counters using colours to
show different amounts or just use the circles in
the different columns to show their thinking as
shown below.

I 3/5x'5 =625
X |1 | 3 o 5]
s[5 co[t 5 0] 235]

Children to add up each column to find the answer.




Column This grid method may be used to show how
multiplication Children can continue to be supported by this relates to a formal written method.
place value counters at the stage of muitipli- [ 26 % § =
cation. This initially done where there is no X 100 20 4
X 5
Itisim- 2.0 (4x9
portant at | 00 (o)
0 | this stage __ 50 0 geurs)
£ that they = 6 20
2. a'ways
“* | multiply
“2"| theones
w5 | fiest.
‘ I | XS =
The corresponding long multiplication is mod-
elled alongside Bar modelling and number lines can support AT '
Model | Calculatio learners when solving problems with multiplica- X 5 This  may
n . . . lead to a
tion alongside the formal written methods. Fay) 0 compact
=N W method.

Vocabulary Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as, commutative, product,
multiples of, scale up, inverse, derive




Multiplication Year

Objective Concret Pictori Abstract

and e al 327

Strategy —
Multiply Children can continue to be supported by X: %
numbers up to place value counters at the stage of multipli- x | 300 20 7 28
4-digits by a cation, This initially done where there is no 4 |1200 | BO |28
one-digit regrouping. 321x2 =642 80
number using Hhindeeds | , 1200
the_: format — 1308
written method, portant at
including long this stage
multiplication that they 1217
for 2-digit always X LL
numbers multiply
Column e | 303

L U1 i
multiplication I e This  may
for 3 and 4 The corresponding long multiplication is mod- Iead to a
digits x 1 digit elled alongside compact

9 4 method.

Column Manipu dtimléld b@ﬁli:’ﬁ’léﬁﬁd with — d E—— b ‘ XITS 24 % 6 the first

ltivlication | the corfesponding lapg multiplication oving forward, multiply by a 2 digit number e, G X 6 on the first row.
mutip modellgd-atongside showing the different rows within the grid )
(long b 2 4 o (6x4=24, caryingthe
multiplication ' 2 for the 20, then 6 x
o R AL

24 X1 £6=3% 4

2)

24 x 10 on the second

row. Show multiplying

by 10 by putting zero
nzin.he units first.

(1234 x 10}

] O
“\JWF‘ N
FiFrol— v
FIOF |+




Vocabulary

Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as,
commutative, product, multiples of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed




Multiplication-

Year 6
Objective Concret Pictori Abstra
and e al ct

Strategy
MUlFiply Remind children that the single digit belongs
decimal up in the units column. Line up the decimal
to 2 decimal points in the question and the answer.
place by a
single digit.

x 8
\ I 7
vocabulary Groups of, lots of, times, array, altogether, multiply, multiplied by, repeated addition, sets of, equal groups, times as big as,
commutative, product, multiples of, scale up, inverse, derive, factor pairs, composite numbers, prime number, factors, squared, cubed




Division




Division- EYFS

Objectives Concrete Pictorial Abstract
Solve problems
including halving and e & ep ol [ W
sharing. AL
" Y. zﬁ l 18° « q
e Halving a x [P L
whole, halving a k » ' '  10
quantity of i ‘ \ “ LR
objects. l I
. Shar[[ntg a Children have the opportunity to physically Pictures and icons that encourage
ggggjtlaé/ts. cut objects, food or shapes in half. children to see concept of halving in

Counting and other
maths resources for
children to share into

two equal groups.

Use visual supports such a
halving mats and part part
whole, with the physical
objects and resources that
can be manipulated.

e| Counting and other

maths resources for
” children to explore
csharing between 3 or
8 more.

relation to subitising, addition and
subtraction knowledge. i.e. Knowing
4 is made of 2 groups of 2, so half of
4is 2.

oo oo ciocio 95°%%e%, ®

Bar model with pictures or icons to
support understanding of finding 2
equal parts of a number, to further
understand how two halves make a
whole. )
RS

<Zacdiealy et Pictures for

children to

% A |
‘ x create and

<4 . visualise 3
(e l’ or more
' = equal
groups.




Objective
and
Strategy

Concret
e

Pictori
al

Abstra
ct

Division as
sharing
(sharing
objects
into
groups)

| have 10 cubes, can you share them
equally in 2 groups?

Children use pictures or shapes to share quantities,

£ $3
$$ $9

8+2=4

Children use bar modelling to show and support
understanding.

12+4=3

Share 9 buns between three people.

9+3=3

Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array




Abstra

Objective Concret Pictori
and e al ct
Strategy
Division Divide quantities into equal groups. Use a number line to show jumps in groups. The number of jumps
as Use cubes, counters, objects or place value counters to aid equals the number of groups:
grouping understanding. 0 1 2 3 4 5 86 7 8 9 1011 12

— +—t +— +—t+— 28+7=4
96 +3=32 3 3 3 3
Divide 28 into 7 groups. How many are in
© @ ® Think of the bar as a whole. Split it into the number of groups you an h ?
@: @: @: dividing by and work out how many would be within each group. s
(@] (©) © 20
A
| uon| nooolooooo Io“n loooulooooo[ooonl l l |
0 3 0 1 2 » » n 20+ 5=
Sx?=20
" L f w
R N (A
w w w

Vocabulary

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over




Objective Concret Pictori Abstra
and e al ct
Strategy
Division Use cubes, counters, objects or place value Continue to use bar modelling to aid solving How many groups of 6in
as counters to aid understanding. divisi bl
grouping anpromems: 24?
20 24-6=4
=
2 | . I 1
24 divided into groupsof 6 =4
96 +3 =132 20+5="
9Sx?=20
¢ S0 Se
© © ©
o0® o® ce
D|V|S|0 Draw an array and use lines to split the array Find the inverse of mulﬁplicaﬁon and division
n with into groups to make multiplication and division sentences by creating eight linking number
arrays sentences sentences.

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

Egl5+3=5 5x3=15
15+5=3 3x5=15

7x4=28

4x7=28

28+7=4

28+4=7

28=7x4

28=4x7

4=28+7

7=28+4




Divide 2-
digit
numbers
by a 1-
digit
number
by
partitioni
ng into
tens and
ones
using a
pv

grid

! Eva uses a place value grid and part-whole model to solve 66+ 3

See part- whole model

Divide
numbers
that
involve
exchangi
ng
between
the tens
and
ones.
The
answers
do not
have
remaind
e

rs.

i Ron uses place value counters to divide 42 into three equal groups|

00 000000 . i~
OO0 N ooo ' s
WY remaining ten for ones.

P ™ A T
Q00| (000 |[©00 | ™
00 00 Q0 ) ::-u

& Annie uses a similar method to divide 42 by 3 @

)
e

Children may use pictorial representation for
the pv counters, alongside the part-whole
model

Children use their times-tables to partition
the number into multiples of the divisor.

96 ~ 8
96 +4
96 + 3
96 +~ 6

Compare the staterments using <, > or =




Division 14 -3 = Jump forward in equal jumps on a number line Complete written divisions and show the re-
with a Divide objects between groups and see how much is left over| then see how many more you need to jump to mainder using r.
remainder find a remainder.
29 = 8 = 3 REMAINDER 5
T T 7% T
dvidend  divisor quotient remanoer

&
2

Moving on to:
. Use place value counters to work out 94 + 4
Did you need to exchange any tens for ones?

Is there a remainder?

0% 000
OO0 O'L:oo

VAV AN

Draw dots and group them to divide an amouni

and clearly show a remainder.

OOOOL

Use bar models to show division with remain-

ders.

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over, product

Vocabulary




Division-
Year 4

Objective Concret Pictori Abstra
and e al ct
Strategy
Divide up 9623 ' Students can continue to use drawn dlagrams with dots or circles to Begin with divisions that divide equally with
to 3 dlglt % Tens Units help them divide numbers into equal groups. no remainder
numbers by 3 2 /
L digit. 000 ee OCO\OO OO\ g 9
3 OO0 e 1L
Short 000 ee 4 )76 37 M M
Divisio
Use place value counters to divide using the
n bus stop method alongside
! Encourage them to move towards counting in multiples to divide i i
e e | G more efficiently. Children should be aware that a 0 is used to
R keep place value, if the number is not
divisible.
42 +3=
Start with the biggest place value, we are 0 q 3
sharing 40 into three groups. We can put 1 2 1
ten in each group and we have 1 ten left over. 8 7 l} lf
® 00
((9) Move onto divisions with a remainder.
®
8 6 r 2
We exchange this ten for ten ones and then 3
share the ones equally among the groups.
©) ol4 3 2
ﬁ
We look how much in 1 group so the answer
is 14.
Vocabulary share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over, product, division facts,

inverse, derive




Division-
Year 5

Objective Concret Pictori Abstra
and e al ct
Strategy
Divide at 96+3 Tens Units
least 4
digit 3 2 Students can continue to use drawn dlagrams with dots or cirdes to
numbers by 006 ® ® help them divide numbers into equal groups. 0 6 6 3 ~ 5
1 digit. 3 000 e e 52 50°
Interpret 006 0@ O O O O O O 8 S 3 q
remamd.ers Use place value counters to divide using the -
approprlatel bus stop method alongside O O O O O O
y for the 00 ©® -
context P42+
Short :oc::eu::;::flr: to move towards counting in multiples te divide Finally rovie into decimal places to divide the
Divisio 42+3= total accurately.
n Start with the biggest place value, we are
sharing 40 into three groups. We can put 1 1 4 .
ten in each group and we have 1 ten left over.
16 21
® 0@
[©)
()
®
We exchange this ten for ten ones and then
share the ones equally among the groups.
We look how much in 1 group so the answer
is 14.
Vocabulary share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over, product, division facts,

inverse, derive, formal written method.




Long Division

Step 1 — a remainder in the ones

041R1
45.'5
4 does not go into 1 (hundred). So combine the 1 hundred with the 6 tens (160).
4 goes into 16 four imes.
4 goes into 5 once, leaving a remainder of 1.

0400R7
8) 3207

8 does not go into 3 of the thousands So combine the 3 thousands with the 2 hundreds (3,200).
8 goes into 32 four times (3,200 - & = 400)

8 goes into 0 zero times (tens).
8 goes into 7 zero times, and leaves a remainder of 7
hto
061
4)24

When dividing the ones, 4 goes into 7 one time Multiply 1 x 4 = 4, write that four under the 7, and subract Thes finds
us the remainder of 3

Check: 4 x 61+ 3 =247

thhto
0402
4)1860

When dividing the ones, 4 goes into 9 two times. Muitiply 2 x 4 = 8, write that eight under the 9, and subract. This
finds us the remainder of 1

Check 4 x 402 + 1= 1600

Step 2 — a remainder in the tens




Two goes into 5 two times, or 5 tens
=2 =2 whole tens - but there is a
remainder!

To find it, multiply 2 x 2 = 4, write that
4 under the five, and subtract to find
the remainder of 1 ten.

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
to to t o
2 2 29
2)58 2)58 2)58
-4 -4
1 18

Next, drop down the 8 of the ones
next to the leftover 1 ten. You
combine the remainder ten with 8
ones, and get 18.

Divide 2 into 18. Place 9 into the
quotient.

Multiply 9 x 2 = 18, write that 18
under the 18, and subtract.

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.
t o t o t o
29 29 29
2)58 2)58 2)58

-4 -4 -4

18 18 18
-18 -18
0 0

The division is over since there are
no more digits in the dividend. The
quotient is 29.

Step 3 — a remainder in any of the place values




Two goes into 2 one time, or 2
hundreds « 2 = 1 hundred

Multiply 1 x 2= 2, write that 2 under
the two, and subtract to find the

1. Divide. 2. Muttiply & subtract. 3. Drop down the next digit.
hto hto Ate
1 1 18
20278 2)278 20218
=2 =2
0 07

Next, drop down the 7 of the tens
next to the zero

Divide 2 into 7. Place 1 into the
quotient

Multiply 3 x 2 = 6, write that & under
the 7. and subtract to find the
remainder of 1 ten

remainder of zero

Divide. Multiply & subtract. Drop down the next digit.

hto hto hteo

13 13 13
2)278 2)278 2)278

=2 =2 =2

07 07 07

=8 :
1 18

Next, drop down the § of the ones
next to the 1 leflover ten

Divide 2 into 18. Place 9 into the
quotient

Multiply @ x 2 = 16, wnite that 18
under the 18. and subltract to find the
remainder of zero

1. Divide, 2. Multiply & subtract. 3. Drop down the next digit.
hto hto hte
139 139 139
21278 2)278 21278
-2 -2 -2
07 07 07
- 6 - 6 » G
18 18 18
d.g =18
0

There are no more digits to drop
down. The quotient is 139

Vocabular
y

share, share equally, one each, two each..., group, groups of, lots of, array, divide, divided by, divided into, division, grouping, number line, left, left over, product, division facts,

inverse, derive, formal written method.




Minimal Resources required to support the CPA approach (depending on year group):

10 frames (including egg boxes)

Straws/pipe cleaners

Bead strings (to 20 and 100)

Rekenrek frames

Base 10/Dienes (including magnetic to model on flip chart)
Place value grids

Double-sided counters

Part-part whole templates

Place value counters (KS2)

Multi-link cubes



