Maths Calculation Policy

Addition

Objective and Concrete Pictorial Abstract

Strategies
Combining two
@ § Use pictures to 4+3=7
add two numbers
together as a
§ $ group or in a bar.

parts to make ‘ ‘
a whole: part- .
hoomosel | p

L

P %
—_—

Use cubes to add

two numbers = ~ Use the part-part
together as a group Sl ZEHl whole diagram as
orinabar. Then shown above to
one-to-one abstract.
correspondence.

ﬁ ﬁ 6+4=[]
i ﬁ@ 10=06+4

- ~0 10-6=4
9 T2 200 | 90_4-6
—g e b | 10

part
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Pupils could place ten on top of the
whole as well as writing it down. The .
parts could also be written in alongside BT

(1T
the concrete representation. - =

Images and ideas drawn from Mathematics Mastery, White Rose and various Camden schools’ calculation policies.



Starting at the
bigger number
and counting
on

e

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

12+5=17

Y

— ! — | I e — —

10 112 13 4 15 1§ 17 18 19 20

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

,_-[:= |I!-!+|1I|=E|'

I.|.'_J :
| iy

L

5+12=17

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

Make Ten
Strategy

Start with the
bigger
number and
use the
smaller

J number to
make 10.

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

9+ 5 =14
4+4
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7+4=11

If | am at seven, how many
more do | need to make 107?
And how many more do | add
on?
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Rear in The colours of the beads on the bead
egroup . 9 string make it clear how many more NA
(exchanging) need to be added to make ten.
to make 10. (This is an'essgntial_ .
concrete/pictorial skill that will
*_"" support the make ten strategy
and column addition.)
=4 + 89 =
¥ 1‘5 ‘ ;
Addin Using the vocabulary of 1 ten, 2 tens, 3 : T B f i i i
. g tens etc. alongside 10, 20, 30 is b k i i i :: - |90+20=70
mU|t|p|eS of 10 important, as pupils need to understand : } It i 1 | i
that it is a ten and not a one that is r ! N 1 i I i Children could count up in tens
being added. iy } Iy it I \ 50, 60, 70 or may recognise
v ‘ : ; g ~ | their number bonds 5+2 =7
50=30 +20 so 50 + 20 = 70.
. l l l l ‘i 3tens+5tens=___ tens
30+50=__
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Adding 1, 2, 3
more.

Here the emphasis should be on the
language rather than the strategy. As
pupils are using the beadstring, ensure
that they are explaining using language
such as;

‘1 more than 5 is equal to 6.’
‘2morethan 5is 7.’

‘8 is 3 more than 5.

2 more than &

e e

5+2=7F

A
e Al At

S ﬁ -__ .|,—__I [E - T
oy il
- _"F il |
B 4+ 2 =

1 more than 5 E+1=6

IR é"é"__';:f_'_é:_';”f_'_:l;:u

5+1=6
5+2=7
5+3=8

Adding three
single digit
numbers.

4+7+6=17
Put 4 and 6 together to make 10. Add
on7.

The first bead string shows 4, 7 and 6.
The colours of the bead string show
that it makes more than ten.

The second bead string shows 4, 6 and
then 7.

The final bead string shows how they
have now been put together to find the
total.

Add together three groups of objects. Draw a picture

to recombine the groups to make 10.

g , S5s8 .
s

s s
s 88 ¥
588 g

447 +6)= +7]

10

= (17

Combine the two numbers that
make 10 and then add on the
remainder.
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Partitioning
one number,
then adding

tens and ones.

Pupils can choose themselves which of
the numbers they wish to partition.
Pupils will begin to see when this
method is more efficient than adding
tens and taking away the extra ones, as
shown.

|
o ———— Ty

"

22 I 37

22+17 =39

22+17=39

Counting up in head:
22, 32, 39.

Partitioning
one number
then counting

‘ J

on.

Partition with cubes, dienes, bead
string, counters, place value counters.

Pupils should be exposed to situations where they
build an understanding of the fact that changing the
order in which the parts are added or subtracted does
not change the result.

+10 000 +2000 +400
—
54 623 64 623 66 623 67023
+77 +300 +12 000 +23
54623 54700 55000 67 000 67023

Partitioning a number in their
heads e.g.

1359

1 thousand
3 hundreds
five tens
nine ones
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Using known i - IR 5X4=20

v = %
facts 2 x leads to So 50 x 4 = 200
‘ v |+ | = I
{ .y 30 +40=T0 So 50 x40 =2000
(I know, so...) o + & | “”
‘ feads to
- . -~ e EE ,EE _—EB Ete.
b O LR EEE 300 + 400 = 700 R inq chai be of
EE easoning chains can be o
great use to encourage
children to use their known
facts.
Using near doubles e.g.
+
24 +25=double 2.4+ 0.1
Column 24 + 15= After practically using the base 10 blocks and place
Add together the ones first then add the value counters, children can draw the counters to help
method- no tens. Use the Base 10 blocks first before them to solve additions.
regrouping moving onto place value counters. 2 3 2

(exchanging)

I

%--.. | | OOO “ 415(8
ai 000

-
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---------
marr=arTen
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Column
method-
regrouping
(exchanging)

Make both numbers on a place value
grid.

© | ® | 146
0006 ::oo +527

[ole) 0000
000

Add up the units and exchange 10 ones
for one 10.

| | ) 146
[0]0/0) +527

Add up the rest of the columns,
exchanging the 10 counters from one
column for the next place value column
until every column has been added.

As children move on to decimals,
money and decimal place value
counters can be used to support
learning.

S o 0 0 o
— —
— || e p—
o ;——-_
e an |
— ,:”n‘ —_— = 1_:—
L] " { »
" —I— |
| i —
| | p— L s
| | | | | ]

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

e @ FH

L X
29 g0 o |00
e® Y Bl

Start by partitioning the
numbers before moving on to
clearly show the regrouping
below the addition.

20 + 5
40 + 8
60 + 13 =73

+
N

OI=IN|O;
~

Column addition with regrouping

As the children move on,
introduce decimals with the
same number of decimal
places and then a different
number. Money can be used
here.

Use a line in between the final
addend and the answer for
regrouping.
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Count

Place value grid with counters Counting stick Numberline
forwards or
backwards in oo
steps of - e el Bl B vy i,
powers of 10 | @@ :3 ® gg (CQ o
for any given (s
number up to
1 000 000

Pay particular attention to boundaries
where regrouping happens more than
once. E.g. 9900 + 100 = 10000; 99 900
+ 100 = 100 000; 99 000 + 1000 = 100
000

In Year 4, pupils use
place value
knowledge to
mentally add and
Subtract multiples of
10, 100 and 1000 for
numbers up to 10 000
In Year 5, this is
extended to numbers
up to 1 000 000.
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Subtraction

Objective and Concrete Pictorial Abstract
Strategies
Taking away . . .
Use physical objects, counters, Cross out drawn objects to show what has been taken _
ones cubes etc to show how objects can away. 18-3=15
be taken away. =
L 1
When this is first 6_2=4 el B P 8-2=6
introduced, the concrete [ B iy
representation should be 1 | | —
based upon the diagram. Q Q v O LA, .-I""'.r"‘:' EE ]1 L
Real objects should be e ¥ _'.-"_’.-l'
placed on top of the ; i B

images as one-to-one
correspondence,
progressing to
representing the group
of ten with a tens rod
and ones with ones
cubes.

@0 @

# o

15-3 =12
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Part-part-whole

Pupils could place ten on top of the
whole as well as writing it down. The
parts could also be written in
alongside the concrete
representation.

ﬁﬂﬁ ﬁ 6+4=

10=6+4
10-6=4
10-4=6
10=4+6

Counting back

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

13-4

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

Count back on a number line or number track

TN NN
2 10 11 12 13 14 15

Start at the bigger number and count back the smaller
number showing the jumps on the number line.

34 35 36 37 47 57

This can progress all the way to counting back using two
2 digit numbers.

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

Compare amounts and objects to

find the difference.

"—

5 Pencils

VL/¢

3 Erasers 7

Use cubes to
build towers
or make bars
to find the
difference

Use basic
bar models
with items
to find the
difference

'8 Count on to
— find the
AT AT AV AN A difference.
0 1 23 4 56 789 1001

Draw bars to find
the difference between 2 numbers.
Comparison Bar Models

Lisa is 13 years old. Her sister is 22 years old.
Find the difference in age between them.

13 ?
P "
bso ]
Sister |
b S
Sy
22

Instead of subtracting or taking away, subtraction can be
thought of as finding the difference between two values.

Place the numbers either end of a numberline and work

out the difference between them

- 700 .41, -221
14300 15000 75000 75221
—-700 —-55000 -5221
14300 15000 70 000 75221

This can be known as counting ‘on’ or ‘back’

Hannah has 23 sandwiches,
Helen has 15 sandwiches.
Find the difference between
the number of sandwiches.
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Part Part Whole
Mode

Link to addition-
use the part whole
. | model to help

/ L explain the inverse

m g between addition

and subtraction.

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

10-6 =

Use a pictorial representation of objects to show the part-
part-whole model.

Move to using numbers
within the part whole model.

Make 10

14-9=

Swoe s s
i

Make 14 on the ten frame. Take
away the four first to make 10 and
then takeaway one more so you
have taken away 5. You are left with
the answer of 9.

13_»7-=E| —4 -3

(31 [4]
: _
@ 1 2 3 4 5 (6) 7 8 @8 10 M1 12003 14 15 16 17 18 1% 20

Start at 13. Take away 3 to reach 10. Then take away the
remaining 4 so you have taken away 7 altogether. You
have reached your answer.

16 — 8=

How many do we take off to
reach the next 10?

How many do we have left
to take off?

Images and ideas drawn from Mathematics Mastery, White Rose and various Camden schools’ calculation policies.




Subtracting tens

. . 53-17 =36

and adding extra B ] 20

———e kS 53 —20 =33
Pupils must be taught to 33 56 33
round the number that is 20 — 17 = 3 (number
being subtracted. 53-17 =36 bonds)
Pupils will develop a 53 -17 =36
sense of efficiency with _
this method, beginning 33 +3 =36
to identify when this (we add because we took
method is more efficient an extra 3 away when we
than subtracting tens subtracted 20 instead of
and then ones. 17).
Subtractin

. 9 Using the vocabulary of 1 ten, 2 32-10=22

MU|t|p|eS of Ten tens, 3 tens etc. alongside 10, 20, 30

is important as pupils need to Look at the number of tens

understand that it is a ten not a one in the largest number.

that is being taken away. Count back in tens to

subtract the smaller
AR —— number. 30, 20. Add on the
- - number of ones that we
r I- I originally had. =22
m -
S5tens-2tens=___ tens
50-20=

=
\b =
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Counting back in 10s or

COLljtnt:ng bfafk In m . Iu . ' A _‘______JD_____“H_,____'_.‘E_____\ 100s from any starting
muitiples or ten 75 a5 a5 point.
and one 53, 43, 33
hundred. Removing one group of 10 each o T
time. 100 100 540, 440, 340 ...
750 850 950
Take away Parts are place value amounts

(canonical partitioning)

~300 — 4000 — 10000

75421

Pupils should understand that the parts can be
subtracted in any order.

Parts are not place value amounts
(non canonical partitioning)
Make ten, make hundred, make thousand, make one

w2110 -5000 -—221
Al i o
60921 61000 70000 75000 75221
_ s — 14 000 _991
Ny o
60921 61000 75000 75221
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Addition using
compensation,
rounding and
adjustment

+ 10 000

54128 ek 64115 64 128

54 128 + 9987 = 54 128 + 10 000 — 13 = 64128 — 13
Highlight that the calculation can be done in another
order.

+ 10 000
hn L
54115 54 128 9987 64115

54128 + 9987 = 54128 - 13 + 10000 = 54 115+ 10
000

-10 000
a T ey
t’-\I L
68 051 68059 9992 78 051

78 051 —9992 = 78051 -10000+8 = 68 051+ 8

Using near doubles.
E.g.

70 +60 =

60 + 60 - 120

70 is 10 more than 60 so we
need to add 10 more.

So the answer is 130
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Column method
without
regrouping
(exchanging)

Use Base
10 to
make the
bigger

‘ I number
ﬂ l then take

I
Iir

the
smaller
number
away.

Show how

Draw the Base

you partition kv
numbers to '
subtract.

Again make

the larger

number first.

_—_—- - LGl 40 6 place
M (T3 545_ value counters
OO =) alongside the
-EEEEEEEEERT i T — ~ written
. 22 calculation to

help to show
working.
| | o .
.'A Calculations TEI’E Eh':q
] 117664 -
"\ 176 . d

P64
P12 ‘e

47-24 =23

g40+ 77
20+ 4

20+ 3

This will lead to a clear
written column subtraction.

Column method
with regrouping
(exchanging)

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

||0

010JOJ0) i

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

00000,
KR

|®B@HX|XXD

12 6

(515

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.

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

F28-582= 146
H T w

G; l2 8
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e Bl _ ' Moving forward the children
e— | | © | ® | Colcuatons ‘ use a more compact
— o000 | = method.

00000 o
00000 This will lead to an
v o understanding of
| =™ " 7| Now | can subtract my ones. subtracting any number
- including decimals.
_lr : =: 2 . Calculations
' I— 00 |0000 zgg 512 1

hmivw et ’ . = .

— _ tens 2 6.3 . 0
5 o - 2 6 . 5
C i 2 3 6 5

Now look at the tens, can | take

ecns e away 8 tens easily? | need to
=T exchange one hundred for ten tens.
EEETLE A - b et

o=
-== : @ . Calculations
0000 P 234
4-17=17 GO ® | =52

Now | can take away eight tens and
complete my subtraction

| i Calculationd

0000 '

- B8
e 146

Show children how the concrete
method links to the written method
alongside the working. Cross out the
numbers when exchanging and
show where we write our new
amount.
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Subtraction
using
compensation,
rounding and
adjustment

+10000
/ N
Il lhl

54128 el 64 115 64 128

54 128 + 9987 = 54 128 + 10 000 — 13 =64128 — 13

Highlight that the calculation can be done in another
order.

+ 10 000
I L L
L] T T
54 115 54128 9987 64 115

54128 + 9987 = 54128 - 13 + 10000 = 54 115+ 10
000

- 10000
2 Il Il
68 051 68 059 9992 78 051

78 051 -9992 = 78051 -10000+8 = 68 051 +38

Using near doubles.

E.g.
140 — 60 =

140-70=70

70 is 10 more than 60 so we
need to add 10 more.
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Multiplication

Objective and Concrete Pictorial Abstract
Strategies
Doubling an
OU'b ga d Use practical activities to show how to Draw pictures to show how to double a number. 16
halvmg double a number. / \
10 6

double 4is &

4x2-8

multiply by 4 by
doubling twice

16x4=32x2
=64

multiply by 8 by
doubling three
times

16=x<8=32=x4
=64 x2

Cuisenaire rods

double
double

double @

DO divideby4 by

98855 halving twice
A O00000) , sa:a=-32:2

GO93095 ) S

P

|

L% Hivide by 8 by
halving three
times

s 128+8=64+4
=32+4

halve

halve

halve

Double 4 is 8

I x2 x2

20 12

Partition a number and then
double each part before
recombining it back
together.

Images and ideas drawn from Mathematics Mastery, White Rose and various Camden schools’ calculation policies.




Counting in
multiples

Count in multiples supported by
concrete objects in equal groups.

Use a number line or pictures to continue support in
counting in multiples.

Dotted paper creates a visual representation for the
different multiplication facts.

PI A TEEY Aasourte I

[T P —————T

1 2 3 4

u

FEER R C e S P ) e
LIE 2 IE BE IR IR IR I A K IF
LIE JL I BE IR IR IR JL BE AE JF
CIE 200 AF K IR R JE B A N ]
LR JL IR RE R AN IR AL L 3R O
CIE B0 BE N IN IR OF B0 AN AN

Count in multiples of a
number aloud.

Write sequences with
multiples of numbers.

2,4,6,8,10

5,10, 15, 20, 25, 30
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Repeated
addition

Use different
objects to add
equal groups.

There are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there?

2 add 2 add 2 equals 6

M B+ +RE e

01 23 4 5 6 7 8 9 1011 12 13 1415

5+5+5+5+5+5+05+5= ’_‘

Ll

Write addition sentences to
describe objects and
pictures.

PEFIF

2+2+42+2+2=10
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Arrays-
showing
commutative
multiplication

Create arrays using counters/ cubes to
show multiplication sentences.

Draw arrays in different rotations
to find commutative
multiplication sentences.

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

00000
00000

Q0000
5+5+5=15
FHI+I+IEB=15

Ex3=15
3x5=15
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Bar Modelling

Cuisinaire rods can be used to create
bars to represent multiplications.

-_—

W— i 3

There are 4 bags of
sweets with 3 sweets in
each bag.

How many sweets are
there altogether?

There are 3 school bags

with 5 books in each one,

How many books are

there altogether?

J 2 LRl A LI L ERE S ] LA L]

L Lk
-
-
[ 3
[ ]
-
[ 3
[
L]
-
[ 4
[ 2
"
L
-
[
-
H
-
[
L3

:
L]
;I-Illll"'. LA L LLE L]

=
-
-
-
i
F
I
F
-
-
-
-
-
-
-
a
Il
-
-
-
-
-
TsassssferassaFesnrnePenanann

N
BREE AR E RN AR AR R

eYoXeXo)o)

i
"
:

wEmEE v
-

[TETETTR ]

e i e e s I R R
-

QA.L0Q.

00000

H
EETTEI R TR L o R R TR o

N

12

12

12

12
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Doubling to
derive new
multiplication
facts

Pupils learn that
known facts from
easier times tables
can be used to derive
facts from related
times tables using
doubling as a
strategy.

e.g. double 2x table
to find 4 x table facts
or double 6x5 to find
12x5 etc.

"
LAl
v

’
'%E!O 10 %k =40 5xa=20

| know 4 x 6 = 24
So0,4x12=48
And 8 x 6 also =48

Applying the associative property allows pupils to see that this is the
known fact multiplied by powersoften. 7 x30 =7 x (3x 10) = (7x 3) x 10

2 100 000 700000x3 | 70000x30 | 7000%300 | 700x 3000 | 70% 30000 | 7300000 |
210000 70000x3 | 7000x30 | 7002300 | 70x3000 | 7x30000 |
21000 7000 x 3 700 x 30 70 x 300 7 x 3000
2100 700 x 3 0% 30 7x 300
210 T0x3 7 %30
21|=|7x3
21 0.7x3 7x03
0.21 0.07x3 0.7x0.3 7x0.03 |
0021] [0007x3 [ 0.07x03  |0.7x003 | 7x0.003

FH

Inverse division facts can be derived:

6+2=3 4x3=12
/ 20x3=60
~ e
n2(4x3)=6 —2X3=6— 200x3=600
s ~
2xhn=3 40x3=120

12x3=10x3+2x3=30+6=36
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Ten times
bigger

Pupils’ work on this
must be firmly based
on concrete
representations — the
language of ten times
bigger must be well
modelled and
understood to prevent
the numerical
misconception of
‘adding 0’.

Cuisenaire rods

4x30:120

+10

x 10 @

halve @

double

G770

ORDEDEDID
ap dp db dp dpb

Possible misconception:
move the decimal point.

Th H T U e Tths Hths

Thousands | Hundreds Tens Units Tenths | Hundredths

5 31

5~

Encourage children to keep
the decimal point stationery
and move the digits once to
the left in order to make the
number larger and the right to
make the number smaller. This
should only be used when the
children understand the
concept of this through the use
of using concrete and pictorial
resources.
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Multiplying by

Th H % U e Tths Hths
1 0’ 1 00 and 5 e 1 s 5 (‘L {\L. Ql, Q} (‘l’ Thousands | Hundreds ens Units Tenths Hundredths
1000 o105 2|31
sx10-50 @O OO @ \00 | 100 | 100 | 100 | 100 | 100 Y9V,
. = 5131 '”%NJ
mEe Ix1=3 e i
= : 600
3 x 100 = 300 W w w
Distributive You can use dienes, counters efc. to 7 x 8 is 7 x 4 and another 7 x 4:
illustrate this using arrays. Drawing out 7xBis5x8and 2 x &
property the boxes (see right) and building them '

up can be useful.

4 4

Gxf=9x5+9x2

8

18

45
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Multiplication 3x12 3x12
. 12=10+2
of 2 digit 10 2 10 and 2 make 12
numbers with 3X10 3X2 3x2=6
partitioning (no . |
regrouping) H p— . 3x10=30
. 30 +6 =36
T 10 2
Now add the total number of tens and
ones. 3ﬂ E
3x12=36
Multiplication 3x25
of 2 digit X 10 4 X 10 5 —pn 20 and 5 make 25
. “‘.—
numper§ with - — 3x5=15
partitioning 3 |— |z 3 N—
: i | T R— 3 x20 =60
(regrouping) - e 14x1=42
And...
15=10and 5
— So...
x | 40| 5 =
— B 60 + 10 = 70
== EuE — = 7+5=75
3 = | =0T | G .
— LN
— | & R |
— EER
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Grid Method

Show the link with arrays to first
introduce the grid method.

X w E 4 rows
0000000000000 1o

" [o]olooleloleleleeele]e)
0000000000000 4 rows
0000000000000 -

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

X e &

4 rows of 13

EEE|c

aoa
| —— ]
| —
| 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.

® © e @ _.

! 4x126

Fill each row with 126.

® ® .

@ 0 | o000 ® @ 4x12%
QWG QN

Add up each column, starting with the

ones making any exchanges needed.
0

OO

[00]

O

Q-)'@)

Then you have
your answer.

Gﬁ@g PEEE
Asae pome

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 as shown below.

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

X 30 5
7 210 35

210 + 35 = 245

Moving forward, multiply by
a 2 digit number showing
the different rows within the
grid method.

10 8
10 100 80
3 30 24

X 1000 | 300

10 |10000 | 3000 | 400 20

8 8000 | 2400 | 320 16
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Short
multiplication

It is important at this stage that children
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.

32 7 4
x_24
8 (4x2) 3
40 (20%2) 2
600 (20 x 30)
- £0%3%9,
2 4 0

This moves to the more
compact method.

1342
X 18
13420
10736
24156

Images and ideas drawn from Mathematics Mastery, White Rose and various Camden schools’ calculation policies.




National Curriculum appendix:

Long multiplication

24 x 16 becomes 124 x 26 becomes

2 1 .2

2 4 1 2 4

*x 1 6 x 2 6

2 4 0 2 4 8 0

1 4 4 7 4 4

3 8 4 3 2 2 4

-1 1
Answer: 384 Answer; 3224

124 % 26 becomes

1 2

1 2 4
x 2 6

7 4 4
2 4 80
32 2 4
1 1

Answer: 3224

Note: Use a line in between the final factor
and the answer for exchanging, rather than
in the pictures to the left.
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Objective and Concrete Pictorial Abstract
Strategies
Sharing Children use pictures or shapes to share quantities. Share 9 buns between three
. ) I have 10 cubes, people.
objects into can you share
them equally in 2 9+3=3
groups groups?
8+2=4
Division as - o . . .
. Divide quantities into equal groups. Use a number line to show jumps in groups. The number | 28 +7 =4
grouping Use cubes, counters, objects or place of jumps equals the number of groups.

value counters to aid understanding.

| l....| .....}..... ‘..... |'.l.. | o000 ‘l'.‘. ‘
0 5 10 15 20 25 30 35

o 1 2 3 4 b 6 7 8 9 10 11 12

Think of the bar as a whole. Split it into the number of
groups you are dividing by and work out how many would
be within each group.

20+5=7
9 %2220

Divide 28 into 7 groups.
How many are in each
group?
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Dividing 6000 + 200 = 30
multiples of 10, W g = “I know there are five
= = groups of 200 in 1000 and |
100 and 1000 / \ s0=10 | AT have six 1000s and 5 x 6 =
by 10, 100 and TT. A 30.”
1000. ) SES= N B R
= -—'I- T L
Pupils use the _ _ g
strategy of sharing 200+100=2 L L L
into equal groups of |\ e child has selected the 100 e aumE i
tens, hundreds or . T TLIL]
thousands to dienes to use beclza.use t.hey re dividing
reinforce their by 190. So 200 divided into groups of
understanding of 100 = 2 groups.
place value and the
concept of division as
sharing into equal
groups. They master
this skill with
calculations where no
partitioning is
required, to prepare
them for the next
step.
ivisi ithi Find the inverse of
Division within =~ Link division multiplication and division
arrays to Q sentences by creating four
multiplication linking number sentences.
by creating
an array and O 0 0 @ 7x4=28
thinking 4x7=28
about the e O ﬁ O 28+7=4
number sentences that can be created. 28+4=7
E.g.15+3=5 5x3=15 Draw an array and use lines to split the array into groups
15+5=3 3x5=15 to make multiplication and division sentences.
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Division with a
remainder

14 +3 =
Divide objects between groups and
see how much is left over

22 8 &8
2 38 2 3t 2 J

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

/N

0 4 12 13

Draw dots and group them to divide an amount and
clearly show a remainder.

HOOOL

Complete written divisions
and show the remainder
using r.

29 + 8 = 3 REMAINDER 5
T T

dividend divisor quotient remainder

Images and ideas drawn from Mathematics Mastery, White Rose and various Camden schools’ calculation policies.




Short division

The difficulty with the
short division algorithm
comes with the
confusion that can be
caused by what you
“think in your head”
The thought process of
the traditional algorithm
is as follows:

How many 4s in 87 2
How many 4s in 5?7 1
with 1 remaining so
regroup.

How many 4s in 12?7 3
How many 4s in 87 2
Warning: If you simply
apply place value
knowledge to each step,
the thinking goes wrong
if you have to regroup.
How many 4s in 5007?
100 with 1 remaining
(illogical) The answer
would be 125

Sharing the dividend
builds conceptual
understanding however
doesn’t scaffold the
“thinking” of the
algorithm.

Using place value
counters and finding
groups of the divisor for
each power of ten will
build conceptual
understanding of the
compact short division
algorithm.

Tens Units

3 2

e

3 o0
® e

Use place value counters to divide
using the bus stop method alongside

Calculations

42 +3

42 + 3=

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.

©)

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

roups.

TS 1 OO
g QOO0
OO0

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

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

00\ /OOYDO)
ON\OOA00

Encourage them to move towards counting in multiples to

divide more efficiently.

Written version of a mental strategy|

for 3-digit + 1 digit numbers

Short division of 3-digit and
4-digit numbers by single-digit
numbers

| OOx6=326
50 % 6= 300
26
4x6=24
2

54 r2

326 +6=54r2

1264

6/7'5'8%

Begin with divisions that
divide equally.

2 1 8
3

4,8 7 2

Move onto divisions with a
remainder.

8 6 r 2
3
5/4 3 2

Finally move into decimal
places to divide the total
accurately.

See below for written
strategies:
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2132

485128

Sharing

Thousands  Hundreds Tens Ones

©® ® ©0® (L
©® ® ©0® (L
©® ® ©9® (L

Share 8528 into 4 equal groups.
8 thousands sharedinto 4 equalgroups

5 hundreds shared into 4 equal groups
Regroup[l hundred forl0 tens

12 tens shared into 4 equal groups

& onesshared into 4 equal groups

Grouping

Thousands Hundreds Ones

PEES

How many groups of 4 in 85287

How many groups of 4 thousands in 8 thousands?
How many groupsof 4 hundredsin5 hundreds?
Regroupl hundredforl0 tens

How many groupsof 4 tensin 12 tens?

How many groupsof 4 onesin 8 ones?
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Long Division

The short division method can be
applied for 11 and 12 using times tables oo
knowledge. Factors should be used to 1312756
break down the calculation and apply 26
the short division method. If the divisor 15
is a print number see opposite. 1_:-:‘5
26
0

212

13[27586
2600
156

130

26

26

0

National Curriculum appendix:

Short division

98 + 7 becomes

Answer: 14

Long division
432 + 15 becomes

H
w
[P TR
RN Wwe w N
N O N N
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432 + 5 becomes 496 + 11 becomes
8 6 r2 4 5 ril
3 5
5 4 3 2 1 1|4 9 &6
Answer: 86 remainder 2 Answer: 45 ;-
432 + 15 becomes 432 + 15 becomes
2 B 2 8-8
1 5/ 4 3 2 1 5|4 3 2-0
3 0 0 1520 3 0 ¢
1 3 2 1 3 2
1 2 0 158 1 2 0
1 2 1 2 0
1 2 0
127 = 4
o 0




