Ashton West End Primary Academy

KS1 and KS2 Calculation Policy
2020-2021



September 2020

This calculation policy reflects the methods taught pictorially, concretely and abstractly to the maths National Curriculum objectives (2014).
Teachers should use this to help with their planning as well as guiding children to build and develop their mathematical skills and methods.

Due to the Covid-19 crisis, Ashton West End Primary Academy has implemented recovery lessons for missed learning in the maths curriculum.
Teachers should refer to these methods and apply them to the preferred year group the recovery lessons are from. This will help to ensure
children are being taught these efficient calculation methods to achieve the National Curriculum maths objectives.



Addition

Year 1

Objective and

Concrete

Strategy

Pictorial

Abstract

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

Use part part whole models.

Use cubes to add two numbers together as a group or

in a bar.
»
| .
-

10K

e - o9

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

There are three full glasses and two empty glasses.
We can write this as three plus twa’
3+2

Cherry representation:

— 1

Bar model:

& k

2 + 3
There are two empty glasses and three full glasses.
We can write this as two plus three.”

Use the part-part-whole diagram to
move into the abstract.

4+3=7 .

(4is a part, 3isapart, 7

is a whole) .
2+3=5 3+2=5
5=3+2 5=2+3
2+[]=5 [J+3=5

2+3:|:| .

Bar models used to show relationship between
addition and subtraction.

2+3 | | | 14 |
Nl
Feies s oD
I+2=5
Starting at the Use a number line to count on in ones or in one jump to find the | 5+12=17

bigger number
and counting
on.

01238567890

P

5¢3=8
12384618

5 18

Counting on using
number lines using
concrete resources.

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

answer. Starting at the larger number on the number line.

E3=1

8 1 2 % L8 &7 Fr AW

12+5=17

# ™

TR EEEEEREEE

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

Counting on using twos.
The abstract number line:
What is 2 more than 47
What is the sum of 2 and 47
What is the total of 4 and 27
442

Im-—-
B S5 &




Addition

Year 1

Regrouping to
make 10

Using ten frames and concrete resources. Using
Numicon for an alternative.
6+5=11

B+5

Seeee @Beeee
o | ||| [e==sle
slelelals @

Using pictures of objects and regroup or partition the smaller
number to make 10. Starting to applying tens and ones.

83898822¢

The 1 means one ten, and the 5 means five ones.’

Developing an understanding of grouping ten
and applying this into a part part whole
model or into equations to develop equality.

‘Sara hasfifteen pens. How many are hidden?

l

Missing addend equations:

|:|+'\0=15 19=IO+I:|
o= e[

Represent and
use number
bonds and
related
subtraction

facts within 20.

2 more than 5

00000
L)

Using tens frames to apply children’s knowledge of 5 +
3 =8and 3 +5 =28 then applying it to subtraction
facts:8—-5=3and8-3=5

‘There are nine children. Eight of them are reading. How

mar:{:flhemarencueading? USing piCtoriaI
ﬁ ﬁ‘ i} % ~ images and
.8 applying them
% % S i to the part
® part whole
o) model.
I
o i, e, i, i, o .
o4 4 1 1 L 5 7 L 1.5 .
Seeee . < 7 < Using number
= - — lines and
—
. « beads.

Emphasis should be on language:

’

‘8 is 3 more than 5

8-5=
‘3 more than 6 is 9’
+6=9
‘3 is less than 4, so
I is1l
sra=[ ] gua




Year 2

Addition
Objective and | Concrete Pictorial Abstract
Strategy
Addi
ddl.ng Using
multiples of -
ten numicon to
i represent 10. 20+ 30 =50
60=10+10+
10+10+ 10+ s s i 70=50+ 20
10 i i a2
I ) o D - + -
Use representations for base ten. 40 U 60
50=30=20
— A ...
Model using dienes and bead strings
Use known E- Children r
number facts. / explore ways E : }:{ |:| +1=186 16-1= I
of making 14+ =16 16 =1
Part part 20 \ " numbers o T=2 20 = I: :I
hole [ ]+ |=20 20 = |
by . 2 within 20. )

| 1+ |]=20 20

I
L]




Addition Year 2
' 3+4=7
men [Bp + Bp = Oaogp ©) @ *
leads to
--uy - ©e e
+ - 30+40=70
= leads to
| | T 1 44+3=7
Children o 1 2 3 4 5 6 7 B 9 10 am_'_a{]ﬂ:?[]ﬂ
explore ways 3
of using )
known faCtS' IIO 1]1 12 13 14 ‘IIS 16 17 18 1[9 2I0 sy
L+ = .%
I+ 1= T
EE ,EE -—@E@
o mn EEmE
Bl
Children to draw representations of H, T and O.
Bar model ‘
00 eeee TR 7 2 [ 15
7+3=10 ; 3 15 | !
3+4=7 +
HNE
15+12 =27

10




Year 2

Addition
Add a two- 18+ 3 o , Using dienes, part
.. 4
digit number OoE Bm /\  whole and number 18+6= 18 + 6
and ones. DE = 2 1 : / \.
oo lines to model.
Continue to develop understanding O 1B+3 <18+2+1 2 4
of partitioning and place value. O —2041 Explore related facts:
=21 .
0/0[0/®) 18 0
=22 =
colsls 6+[1=24 24
00 Use ten frame to +3 +&
[] ; make ‘magic ten - 24 _ 6 - D
Children explore the pattern. 1 20 22 l:, - 18 = 6
17+5=22 1
27+5=32
Add a two- Using the dienes frames:
digit number SEEE alninlals
and tens. HEH @ HHEE g 8 18 28 48
HpEgN A oaanunnnns Ranunanuas RRRRN ARRRY RNRREIRRRARARRS LRRRD
= = = 10 more === ls 0 10 20 30 40 50
[ =~ = —p ==l
25+10=35 mlul= mimlnfw
mlmg- H B 28 | 38 | 48
Explore that the ones digit does not change = O 5 = B B
32 42
We had three tens and two ones. Ten more gives us four 23+10= @
tens and two ones.”
33+ =43
Using number squares to 100: @
1203 |als|e|7 8|90 +10=53
H.WZ H.M WSIIO 17.18 19.20 p
21 |22 |23 |24 25|26 |27 |28 |29 |30 Ten more
31 |32 |33 |34 | 35 | 38 | 37 | 38 | 39 | 40 than forty-two
4 iaz.fu 45.46 47.43 49.50 iS flfty-tWOI 2?"‘ 1ﬂ= 3?
51 152 |53 |54 |55 |56 |57 |58 |59 |60
61 |62 |63 |64 | 65 |66 | 67 |68 | 69 | 70 2? 'r zﬂ = 4?
n | 72|73 | 74 | 75 | 76 | 77 | 78 |79 | B8O
2T +0=57

81 |82 |83 |84 | 85|86 |87 |88 |89 |00

91 |92 |93 |94 |95 |96 |97 |98 | 99 |100




Addition Year 2
Using number lines:
27 + 30
10 +10 +10
t % t t
27 37 47 §7
Add two 2- o o 9
digit numbers . i T S
% " e e /N /N
: : : : .. 40 5 20 3
a7 P 72 F &T T0 712
Model using dienes , place value counters Use number line and bridge ten using part 40+ 20=60
BN whole if necessary. 5+3=8
60+ 8=68
Adding 3 4+7+6=17 Add together three groups of objects. orpie th
single digit Draw a picture to recombine the _— 4‘1”& t'g'r’;gakee
L) X Put 4 and 6 together to make 10. Add on 7. | 8roups to make 10. _ 10, then
e adding the 7.
S — &
Feosd S8 (O
v o o+ | @
S998 * o .] [. :

.s Vo 05

Combine to make 10 first if possible, or
bridge 1o then add third digit




Addition Year 2
i i Witheut renaming:
To begin with Tens Ones 45 + 23 N N o Evpandad mathed
column First | partition the forty-five into
e / \ / \ forty and five, twenty-three into
addition — no Use place value .
40 5 20 3 twenty and three. 1 9 1 8
grouping then counters and
L i t id
beginning to ';neso:t) provide 40+20=60 +13
group ones pport. ‘Forty plus twenty is equal to sixty..’ + 1 1
and tens. 53-8
‘...five plus three is equal to eight..’ E.D 2 9
60+8=68 37
‘...and sixty plus eight is equal to sixty-
eight.’ With renaming: : .
Tens Ones Start with using the

LLLLE

900
9090
I_ﬁ'Jﬁlﬁl

0900

45+23 = 68
‘So forty-five plus twenty-three is
equal to sixty-eight.”

68

45

23

Using a bar model to represent the calculation.

expanded method,
then move onto
adding without
exchanging ones and
tens. Next, move
onto exchanging with
tens and ones.

19

+ 13
32
1




Objective and | Concrete

Strategy

Pictorial Abstract
Dienes:
O | [}
] =
O - + Model i+ 80
H o using +0 410 410 Using 2 2 3
H a Dienes or € T number
O T L4 4 T T ] T .
J' Numicon. n o1t N9 lines. 1 1 4
EER BE
EEN B 3tle
HEH - 337
E E <€ 3 i g, iy 3
seE a b; ™ -n‘ i Add the ones first, then the tens, then the
Add hundreds.
together
the ones
first, then
the tens. i
tens ones Children
move to
drawing the
Move to counters
| © | ® | s 09 -
i mmlms  using place using a tens
ololaloll | | | BEAas value . and one
counters. . frame.

® mz

40 B
20 B>

This also can be supported

l using arrow cards.

45

250




Addition

> EEEEE
s ES_ ki

Exchange ten ones for a ten. Model

using numicon and pv counters.
-

@|l 146
o000 [e0ee  *51
o

lole) 2000
000 |

Year 3

o0 Children can draw a
@ ® representation of the grid
to further support their
'understanding, carrying
® @ ¥ the ten undemeath the

®®ine

5

1

87 +56 =130
B7 4+ 56 = 130 + 13 = 143
/ N\ '
B0 7 50 &

87
80 + 7 + 56
50 + 6

143
130+13 =143 11




Addition

I Year 4-6

Objective and
Strategy

Concrete

T T T T T s e e

Pictorial

Abstract

Th H T a

QeQ (000 | OO0 |00
20 ||000
@9 |900 | 000 |0
o 0

I-""\.

3,356 + 2.435

Children continue to use dienes or pv
counters to add, exchanging ten ones for

Children can draw a pictorial
representation of the columns and
place value counters to further
support their learning and
understanding.

o ® :0. o ::
o0

Introduce decimal place value counters
and model exchange for addithon.

3150117
+| (31916
3913

Continue from revious work to carry
hundreds as well as tens.

Relate to money and measures.

a ten and ten tens for a hundred and ten :. e®
hundreds for a thousand. 7 1 5 1
Hundreds Tens Ones o &
LI (ooong
il =iy
As year 4 728
237+81.79 +54 6
TEN{ ones 4 tenths| hundredths] 127 4
11 [E2/3-159
I'. +£7 55
€31




I Year 4-6

Addition

—000|—
W 0o NO|—
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N |p O~
4
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Subtraction I

Move the beads along the bead string as you count
backwards in ones.

see pictorially.

Year 1
Objective and Concrete Pictorial Abstract
Strategy
Taking away First Then Now Children to draw the concrete resources they are using and cross 10-1= 5_1=
ones. @ out the correct amount. The bar model can be used.
SR B85 BB 2
8 -1 7 _ p" SWMihl B-1= 3I-1=
§-1=7 7T-1= 2-1=
4-3a1 | m e A 6-1= 1-1=
. . —_— 5 -1 ¢ 4 —— 4- 3 =
OXO) Q
5-1=4 =--| =4_3
"“ — ‘ Use physical objects, . . . . . . ’ 0= |._JI
counters, cubes etc to 1
show how objects can 3 =
be taken away. |
9000 . . (o)
o0 - .
e (H(D
™ [ ]
4—2=2 i ! E H
Counting back. Using number lines or tracks. Make the large number. | Count back in ones using a number line to represent what they

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




Subtraction

Year 1

SIIS P

[1]2]s]als]e]7]s]s]u

13-4 = TS
I

)
[i[2[3]«[s (e [7 (=0l

AAA E5=2)

l——r—r—r—r——r——r—f—r—v——r—
0 s ¥ W

Find the
difference

‘What's the difference between 10 and 67 —

The difference between 10 and & is

OB meEEas
Compare
e amounts and
objects to
. find the
@“ LE Ej’“ difference.

m 7 'Seven iz 3 more than four'
0D s
T am 2 years older than vy

sister’
S Percis e
' Use cubes,
basic bar
models,
counters and
other items
to find the
difference.

L 4 | "4 4
Lay objects to represent bar model.

Hew many more cakes does Whitney have than Teddy?

whiney B HHSH S
ey DS

Whitney has ___ more cakes than Teddy.

Draw the cubes or other resources used or use the bar model to
illustrate what they need to calculate.

000 O 0O0O
0000 Os——

F_?%“Ti

Count on using a number line to find the difference.

*6
—_—
0 1 23 4 5 6 7E 9 WU

Find the difference between 8 and 5.
8 -5, the difference is |:|

Children to explore why
9 -6 =7 -4 have the same difference.

Hannah has 23 sandwiches; Helen has 15
sandwiches. Find the difference between the
number of sandwiches




Subtraction

Year 1

Represent and
use number
bonds and
related
subtraction
facts within 20.

Part Part Whole
model

Link to addition — use the part whole model to help
explain the inverse between addition and subtraction,

If 10 is the whole and 6 id one of the parts. What is
the other part?

10-6=[_]

Use a pictorial representation of objects to show the part —part
—whole model. Any objects can be used for this.

=g~y < [Fe —

Move to using numbers within the part-part-
whole model.

@

whole\ _; ,{5

part

Make 10

12-5
Make 12 on the ten frame. Take 2 away to make ten,
then take 3 more away to make 7.

o[e[e[e)
oleinle

Children represent the ten frame pictorially and discuss what

they did to make 10.

avd"dvd

Use number lines. Start at 13. Take away 3 to reach 10. Then
take away the remaining 4 so you have taken 7 altogether. You

have reached your answer.

13— 7 =[6]

3] [4

Children to demonstrate how they can make
10 by partitioning the subtrahend.

oo
©)-E0)

16-7

How many do we take off first to get to 10?
How many left to take off?




Subtraction I Year 1
Bar Model !

GH000 111111 kR 7=

00 | O

17=[ ]+ 6

5—2=3

17=11+[_]




Subtraction

Year 2

cross off.

43—21=22

back together.

Children draw representations of Dienes and

Objective and Concrete Pictorial Abstract
Strategy
Regroup a ten o e
into ten ones . ;' . ¢ 3 . g 20—4 =16
e -$= =
Use a PV chart to show how to change a =20 — 4 —
ten into ten ones, use the term ‘take and
make’
Partitioning to 78 minus 34 = Terg Ones Ty 20 5927
subtract 8 ones — 4 ones = '/—\./,(—‘_\ Usi
. ot sing
WIthOUt. 7tens — 3 tens = """I 1 39 s humber lines
regrouping We have tens and ones. and part- 59-27=32
Use Dienes to show how to partition the number Part-part-whole diagram: parZV\I/hoIe
“friendly when subtracting without regrouping. 59 mode
numbers’
27 ?
78-34=
59-27 =
Y
L4 .
o /59\ Partition the number 59
L 50 9 Partition 27 and subtract the
-20 -7 ones and the tens.
Take three tens and four ones away 30 2 Place the partitioned number




Subtraction

Year 2

Make ten

72-26
strategy 4
L4 (rs +10 *3 93 76 17
LL 76 80 80 93 -
‘counting on' o find ‘difference’
Use Dienes to model 72-2-20-4=46 Use a number line to count on to next ten
and then the rest.
- 200000000 —
2 4
ER g e
e 2830 3y
34—28
Use a bead bar or bead strings to model
counting to next ten and the rest.
Beginning to — Ones To subtract twenty-three, we can subtract twenty and Expanded method: With renaming:
use the column Use olace then subtract three.’ 3
method to valuz 45 - 23 29 ‘123
u
subtract “x counters and VY :ftitionin 14
Dienes to 20 3 par € = F
* rovide to aid - 1 9
Eupport 45-23=45-20-13 subtracting 5
’ and number
lines. ﬂ 4
15
-3 - 20 Start with using the

Tens Ones

g0
808

®Oo
&

22 25 45
- 20 o 3
r”"# — )
2|2 4I2‘ 45

Without renaming:

28
-3
25

expanded method,
then move onto
adding without
exchanging ones and
tens. Next, move
onto exchanging with
tens and ones.




Subtraction

Objective and

Strategy

Year 3
Concrete Pictorial Abstract
Use base 10 or Numicon )
| J—
. to model. Represent method b7— il.= k- Intermediate step
ictoriall

p Y- 5 7 may be needed

i L£ o+ 4 to lead to clear

—_ = E_-I- — subtraction

Use place
value
counters
model
T h
ow to

partition
numbers
to

subtract.

w
o
INyS)] -

© © o | Caudations
(] (1] {176- 64
" -l
6

== 2 understanding.

S
N
oo
[EEY

3egin with base 10 or Numicon. Move to
ov counters, modelling the exchange of a
teninto ten ones. Use the phrase ‘take
and make’ for exchange.

s
;2% Tens | Ones

il 0 %28 40

Children may draw base ten or PV counters
and cross off.

Begin by
partitioning
into pv
j columns

T F28-582-146 |

" v “
‘; |2 8
5 8 2

i TS

Then move to
formal method.




Subtraction

I Year 4-6

Objective and
Strategy

Concrete

Pictorial

Abstract

hundreds| tens ones
443 S S
218 | © | *
225

443 -218 = 225

Model the process of exchanging using numicon, base

ten and place value counters.

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

32701 - 163\ =
BN
—169)

| 580

Use the phrase ‘take and make’ for
exchange.

4648 — 2347
1,000s 100s 10s Is
0|00 | OO | 00
0|00 | OO0 | 00
©o 00
00

Follow through with Year 4, using base 10, numicon

and place value counters.

Ones ¢ Tenths Hundredths

©0l00

O
Q0O

4.54-1.4

Continue to draw the counters onto a place value grid and show
what you have subtracted by crossing out the counters, as well
as clearly showing the exchanges you make.

63710 -3283) =

4.9
- 3233\

30888

Demonstrate the
O asa place
holder.




Subtraction

Continue to use place value counters, numicon, base
ten where appropriate.

| I




Multiplication

Year 1

Count the groups as children
are skip counting. Children may
use their fingers as they are
skip counting.

Visual representations of objects
can be demonstrated to show
counting in multiples.

Number lines, counting sticks and
bar models can also be used to
show representations of multiples.

Objective and Concrete Pictorial Abstract
Strategy
Doubling "]. J Draw pictures to demonstrate how to double numbers. 16
. ,‘ 3
® _""* ‘ .‘ J Double 4 is 8 — / \
S = 06
oo ) | /g _
mff gaEm WL 1. 1.
00 00 ? bl
@ G GQ / 6 - Partition a number and then double each
o art before recombing it back together.
! 2o | P e s
@ @ / Bar models can be
used to demonstrate
> [ double 4is 3 doubling.
g |—Ey i
Using a range of practical
activities and equipment to demonstrate doubling.
Counting in o o 9 @ Count in multiples of a number aloud.
multiples W\ @ P
L & @ .
: v e 9 o Write sequences of numbers.
™Y L3

2,4,6,8,10
5, 10, 15, 20, 25, 30

2Xx3=




Multiplication

Year 1

Making equal
groups and
counting the
total

NN NN VTV
S e s A i s e L e |
0 5 10 15 20 25 30 35 40 45 50

‘How many groups of 5 are there to 507’
10x 5=

2x3= (2 groups of 3, 2 lots of 3)

N~ —000000000000000”

.

OS0—~-000—-000——0000X

Children to use
beads, number
lines and counting
sticks to create
equal groups.

t Complete the sentences

ﬁ @ @ % There are __groups of __pencils.

6 8 6 3 There are __ groups of __flowers.

Children to split objects into different
groups.

How many groups of 10 are there?
What is the total amount?

2x6=12

6x10=
Repeated St Tt Tt .
ddt - 5 5
addition E Ik Ik Tl T L T )
=2JI=2)=S PARNEN ARV SN 5+5+5=15
'. .. .. O 1 2 3 4 5 e T B § 10N IE 13 4IE
i ial i i 242424+24+2=10
'. .' .. There are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there? use plCtonaI |nCIUd|ng

number lines to solve.

‘ P 3 Write addition sentences to describe objects and
A ' ' ’ 2add 2 add 2 equals 6 plctures
s - 3 8 B 3
Use different L
groups to add 3 ==
equal groups | .- using bar models to represent repeated addition.
Understanding > oo Children to draw Using arrays to write multiplication sentences.
arrays “T'rrr the arrays
{ oeoee 00 OOO000 i
| svooe 0O O0000 O0000
5 apples O O
5 lots of 2 0 o O
- : 5+5=10
- = A Use and create arrays to show _
4 ’. '_’_ b multiplication sentences. o o 2+2+2+2+2 =10
(5 of o z z 2x5=10

5x2=10




Multiplication

Year 2

Use a range of resources to demonstrate this.

F3 43 £3 +3 3

IR ITLN
o[ ]-s

wa-[]

Objective and Concrete Pictorial Abstract
Strategy
Doubling = E double 11 = double 10 + double 1 Draw pictures and representations to show how to double Partitior.1 ? nu.mber and then double each part before
—20+2 numbers. recombining it back together.
— =22
‘There are thirteen pairs of socks. How many socks are
there altogether?
13
Model doubling using Dienes and place value counters. / \
10 3
20 6 =26
weos[ ]
PN Y Y Y ing i i
Counting in T lalslel71a1s e ..¢.¢.¢. Counting in multiples of a number aloud.
mUItlpleS Of 2' 1M (12131415 |16 |17 |18 |19 |20 ..... - . . .
Write in sequences with multiples of numbers.
3,4,5, 10 from 21 |22 [23 |24 [25 |26 [27 |28 | 29 | 30
0. 313233 (3435|3637 38|39 |40 e Fill in the missing numbers.”
41 |42 |43 |44 | 45 | 46 | 47 | 48 | 49 | 50 ?’%@Y %gﬂj’ ‘0‘10|20|30|40| | | | ‘ | | | |
(repeated e o0 @@ |5 |s2[55 54555657 585960
addition) o0 [ X e 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 Number lines, 3 K 4 -
L[ ] L J L J( ) 91 |92 |93 |94 |95 |96 |97 |98 |99 |100 10 10 10 counting sticks and
pencils pencils pencils bar modes to show
€0 A £ 4, Countthe groups as children are representation of
fre | ﬂ%‘&g counting, children may use their e e counting in
“ fingers as they are skip counting. vy e EETE—EE & multiples.




Multiplication I

Multiplication is

commutative

Year 2

3lots of 4 e X . .
it 8‘:* & é Chlldrer; to c.reate arrays using a
S@c e 'nseo equnpment. counters,
cubes and Numicon.
F‘Z} o929
90000
4x3= 3x4= 80000
0000QO
B

Pupils should understand that an can
represent different equations and that, as
multiplication is commutative, the order of
multiplication does not affect the answer.

Using the
inverse

This should be
taught
alongside
division, so
pupils learn
how they work
alongside each
other.

AL R

Children to represent the arrays
pictorially.

(v]elolole)
00000

Make sure the arrays are drawn in
different orientations to find the
commutativity.

000
oJele,
O 00
oXol®

3+3+3+3=12

Children to be able to use
an array to write
multiplication sentences
and calculations

4+4+4=12
4x3=12
3x4=12

Children to use
equipment to
build an array.

Children to split the array into equal groups.

15+5=3 15+3=5

x

oooo

101".'3

Using part part whole diagrams to make
multiplication and division sentences.

O
O
O
O

oooa

Children to come up with 8 related fact
family sentences.

3x10=30

10x3=30

30=10x3

30=3x10

30+3=10

30 +10=3

10=30 +3

3=30 +10




Multiplication

Year 3

Objective and
Strategy

Concrete

Pictorial

Abstract

Show the link with arrays to first introduce the grid

method. P 10 [ 3
4 rows of 10 0000000000000
3 , | 0000000000 000
4 rows o 0000000000 00O
0000000000 000
Move on to using Base 10 to move towards a more
thod.
compacy metho - - 5
[ I——
[ E—
[— e
| —— (]

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

® @ Calculations
4x%126
Fill each row with 126
@ @ . Caitulanany

) [ 4x126

%i

Add up each column starting with the ones making any
exchanges needed.
Then you have your answer.

s

e

Children can represent the work they have done with place
value counters in a way that they understand. They can draw the
counters, using colours to show different amounts or just use
circles in the different columns to show their thinking.

Start with multiplying by one digit numbers
and showing the clear addition alongside the

grid.

’

X

30 5

7

210 35

210 + 35 =245




Multiplication

Year 3

Objective and
Strategy

Concrete

Pictorial

Abstract

Show the link with arrays to first introduce the grid

method. P 10 [ 3
4 rows of 10 0000000000000
3 , | 0000000000 000
4 rows o 0000000000 00O
0000000000 000
Move on to using Base 10 to move towards a more
thod.
compacy metho - - 5
[ I——
[ E—
[— e
| —— (]

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

® @ Calculations
4x%126
Fill each row with 126
@ @ . Caitulanany

) [ 4x126

%i

Add up each column starting with the ones making any
exchanges needed.
Then you have your answer.

s
Aeae

Children can represent the work they have done with place
value counters in a way that they understand. They can draw the
counters, using colours to show different amounts or just use
circles in the different columns to show their thinking.

Bar models are used to explore missing numbers

ax| |=20

Start with multiplying by one digit numbers
and showing the clear addition alongside the
grid.

( 3

X 30 5
7 210 35

210 + 35 =245




Multiplication

Year 4

Objective and
Strategy

Concrete

Pictorial

Abstract

Place-value counter representation of 521 x 3:

Step 1 - partition 521:
521=500+ 20 +1
521="5hundreds + 2 tens + 1 cne

Steps 2 and 3- gather three sets of 521,
multiply the hundreds, tens and ones and
recombine:

(111 1 NOITN |
L L 1 1 NOITN
®00O® OO O

5 hundreds x 3 = 15 hundreds
2tensx I=61ens
1onex 3=3 anes

SN x3 =500x3 + 203 +1x3
= 1500 + &0 + 1

Step 4 -regroup the hundreds into thousands
and hundreds

15 hundreds= 1 thousand + 5 hundreds
521x3 = 1000+ 500+ 60 +3

=1563
®
® o
YIII X

3@
@ee

Use place value
counters or Dienes
to introduce the grid
method.

Children can represent the work they have done with place
value counters in a way that they understand. They can draw the
counters, using colours to show different amounts or just use
circles in the different columns to show their thinking.

Start with multiplying by one digit numbers
and showing the clear addition alongside the
grid.

"2 Y

X 30 5
7 210 35

210 + 35 = 245




Multiplication

Year 4

Objective and
Strategy

Concrete

Pictorial

Abstract

Place-value counter representation of 521 x 3:

Step 1 - partition 521:
521=500+ 20 +1
521="5hundreds + 2 tens + 1 cne

Steps 2 and 3- gather three sets of 521,
multiply the hundreds, tens and ones and
recombine:

5 hundreds x 3 = 15 hundreds
2tensx I=61ens
1onex 3=3 anes

SN x3 =500x3 + 203 +1x3
= 1500 + &0 + 1

Step 4 -regroup the hundreds into thousands
and hundreds

15 hundreds =1 thousand + 5 hundreds
521x3 = 1000+ 500+ 60 +3

=1563
®
® o
YIII X

3@
@ee

Use place value
counters or Dienes
to introduce the grid
method.

Children can represent the work they have done with place
value counters in a way that they understand. They can draw the
counters, using colours to show different amounts or just use
circles in the different columns to show their thinking.

Start with multiplying by one digit numbers
and showing the clear addition alongside the
grid.

s Y

X 30 5
7 210 35

210 + 35 = 245




Multiplication Year 4

Objective and Concrete Pictorial Abstract
Strategy
The grid method may be used to show how this relates to formal written 1144 x 8 =
method.
1144
x ]300 20 7 —
4 | 1200 | B8O 2B 3 2 =3 multiply by ones
3 2 0 = multiply by tens
Bar modelling and number lines can support learners when solving problems 800 = mult(ply by hundreds
with multiplication alongside the formal written methods.
+ 8 0 0 0 = multiply by thousands
9152
Children can continue to be supported by place value ‘ | |
counters at the stage of multiplication. This is initially 111 4 | 4
done where there is no regrouping. :
It is important at this stage that the children multiply X | 8
the ones first. The corresponding long multiplication gl1ls1l2
alongside of it. _T-ﬂ_L




Multiplication Year 5-6

Objective and Concrete Pictorial Abstract
Strategy

The grid method may be used to show how this relates to formal written 1144 x 8 =
method. 1144

x [300 Jz0 |7 -
3 2 =3 multiply by ones

4 11200 | BO |28
3 2 0 = multiply by tens
8 0 0 = multiply by hundreds
+ 8 0 0 0 — multiply by thousands

9152
This will lead to a

compact method.
Children can continue to be supported by place value

counters at the stage of multiplication. This is initially 111 4 a
done where there is no regrouping. -
It is important at this stage that the children multiply X 8
the ones first. The corresponding long multiplication oal115]2
alongside of it. —Tﬂ—
i i i i i Introduce long multiplication alongside .
] (=X SE e e e ol | P P e
between the answers in each row. (8x3 =24,

10 ] %ﬁé% carrying the 2 for

52 4 v 12 | 20, then1x3)

1IN v 1R
——— 18 x 10 on the 2™
2,3 4 row. Show
multiplying by 10
JELI by putting the
1 3 4 2 zero units in first.
X 18

13420 1342 x 8
10736 1342 x 10




Multiplication

Year 6

Objective and
Strategy

Concrete

Pictorial

Abstract

Use place value counters where appropriate if
necessary.

Remind children that the single digit belongs
in the unit’s column. Line up the decimal
points in the question and the answer.

3| [l |9

x/ 8 | | |
275

N
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Division Year 1

Objective and Concrete Pictorial Abstract
Strategy
Division as Use a range of equipment to introduce sharing. Sharing objects pictorially Share 9 buns between three
sharing _ » @ @ people.9+3=3
E . 12 children get into teams of 4 to play a

QOO Can you share 6 game. How many teams are there?
)

into two groups?
hh A

V" - =
9 8
10

e
[

by
e
i

a
!

(;
J-l ')

§

| have 10 cubes,

can you share
them equally in 2 §

many do they
each have?

groups?

6 sweets are
shared between 2
‘ people. How




understanding.

:IIIII TTITNTITIT ] ||l.|i;q.9q [T I NTITT]

30335355

‘There are eight socks. If | put them into pairs, how many
pairs will there be?’

Making groups of five:
3 fives

fO O\

QOO\JOOQ\QQO

5+5+5=15
15+5=3
Fifteen divided into groups of five is equal to three.”

Link images to bar
modelling. The bar
model to be the
whole.

Also link number
lines for grouping.

Division Year 2
Objective Concrete Pictorial Abstract
and
Strategy
ivisi i ing. 1 have twenty conkers, and | share them equally i i
DIVIS.IOI‘\ as Use a range of equipment to develop sharing between five ehidom. How many conters doss aach Children use pictures (?r. 1 2 . 3 _ 4
sharing child get?’ shapes to share quantities. . -
FE
(=)
0 ' ﬁ Share the 12 a e @ @ [ )
cubes equally into — @ e
: = ‘ the boxes. i © X ® Qo @ e
- N @ %%
AL
| have 10 cubes, — ‘hildren use bar modelling to show and support
10 can you share R w nderstanding.
" them equally in 2
groups? :
000 000 000 000
12=-4=3
Division as Divide quanitites into equal groups. 8 28+7=4
grouping Use cubes, counters, objects and place value counters to help Divide 28 into 7 groups. How many

are in each group?

Max is filling party bags with sweets.
He has 20 sweets altogether and
decides to put 5 in every bag. How
many bags can he fill?




Division Year 3
Objective Concrete Pictorial Abstract
and
Strategy
. - =
VUY WP sscanbe Use bar modeling to How many groups of 8 in 32
' ‘ . ' . . ilwded |nt% 12 help understanding of
groups = .
) ‘ v @ ‘ . 3 3 3 3 EroupIng. 32+-8=4
Missing-number sequences/problems:; Use E‘issmg'
1N P 1 number
Use cubes, counters, objects or Fillin the missing numbers. sequences to
place value counters to aid ‘ 0 | 4 | 8 ‘ ‘2‘ 16 ‘ ‘ ‘ ‘ ‘ ‘ ‘ | | build up
understanding. grouping.
24 can be Number line:
divided into 0 B 16 24 32 40 48 56 64 72 80 8 %
groups of 6
=4 Use number lines to aid division problems.

‘How many groups of 8 in 727’

Link division to multiplication with arrays
and think about the number sentences
that can be created.

20+4=5

20+5=4

5x4=20

4x5=20

Draw an area and use lines to split them up into groups. Make division and
multiplication sentences from them.

‘Circle the groups of four | ‘Circle the four equal

and complete the groups and complete the
sentence.’ sentence.’

Array problem:
cocooocoeoe 0000 0000
eoccocccee 0000 OG0OG0OGO
CNCNC N NN RN 0000 O00O0COC
o000 OOGOO o000 0000
o000 O0QO®OO®
ecoccccee 0000 O0O0OCGO

‘How many groups of six are there?*

e XXX XXX

] I
How many groups of three are there: There are ___groups of | There are four groups

I:‘ x3= I:‘ four. of .

Find the inverse of multiplication and division
sentences.

'Fill in the missing numbers.”

Ix4= sxa=[ ]
12+ 4= 20+4= D

‘What multiplication fact can be used to solve this
division calculation?’

24+4=1

| can use this multiplication fact: ___ x =




Division

Year 3

‘A baker has fourteen cakes. He sells cakes in boxes of
four. How can he box the cakes?’

OQ Y OO0
jojojjo ojfolojfo

4 4
BE BE RS -

B8 58 B8
@

Use objects between groups and see how much is left over.

‘A baker has fourteen cakes. He sells cakes in boxes of
four. How can he box the cakes?’

® & 6
N NN

I T T T T T T T T T T T T T T
01 2 3 45 6 7 8 91011121314
‘One box of four is four.”
‘Two boxes of four are eight.”
‘Three boxes of four are twelve.’
‘There are two cakes left over.”

Use a number
line to jump
equally. Then
you will see
how many
more you need
to jump to find
the remainder.

Draw dots and group
them to divide an

.r"Ej Y f’g\‘ ’6"‘\ -f(ﬂjﬁ\\‘ amount and clearly
| (O VO \ 21:+5=4r1 Show aremainder.
\\ S \\_/’I \\._.j \ /Jl

Complete written divisions and show
remainders using r.

14+ 4

= 3 r 2

dividend + divisor = quotient r remainder

23+ 4

r

L]
]




Division Years 4-6
Objective Concrete Pictorial Abstract
and
Strategy
Tens Units 96+3 Children can continue to draw diagrams with dots or circle and circle to Begin with divisions that divide equally with no
3 2 help them to divide into equal groups. remainder.
000 oe AVAY YA 2 18
3 | P00 ee gg]%)oolm
o000 ee 0/\80/\80/\00 418 7 2
Move onto division with a remainder.
pse place value counters to divide using the bus stop method alongside. Encourage children to move towards counting multiples to divide 8 6 r 2
! 3

PP more efficiently.
i E sla 32
42+3 \'—
S A S : F

Finally move into decimal places to divide the
total accurately.

Start with 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.

® 0@

14 . 6
] Z1

35‘511,0

(2

(=) 0663+5
(O] 8)5°3°09
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.




Division

Year 6

Start with a remainder in the ones.

htaeo
041R1
4) 165

4 does not go into 1 (hundred). So combine the 1 hundred with the 6 tens (160).
4 goes mio 16 four imes.

4 goes o 5 once, leaving & remainder of 1.

thht e

0400RT
g)a3az2o7
A does not go into 3 of the thowsands So combing the 3 thousands with tha 2 hundrsds (3,200)
8 goes mio 32 four bmes (3 200 - & = 400)

A goes mko ) 7eqo limes (lens)
8 goes nio 7 zero times, and lzavas a remainder of 7.

hto
061
4) 247
-4

3

When dividing the ones_4 goes into 7 one time Multiply 1 x 4 =4 write that four under the 7, and subract This finds
us the remainder of 3

Chock: 4 x 614 3=247

th hto
0402
471608

-8
1
When dividing the ones. 4 goes into 9 two tmes. Multply 2 x 4 = § write thet eight under the 9, and subract This
finds us the remainder of 1

Check: 4 x 402 + 1 = 1,609




Division

Step 2 — a remainder in the tens.

L

2
2758

'Twogoesmosmvotimes.orswns
= 2= 2 whole tens — buf there 1< &
remamder!

Mudtiply 9 = 2 = 1B, writa that 18
under the 18, and sublract




I Division I Year 6

Step 2 — a remainder in any of the place values




