Calculation Policy

%

.. BECKFORD PRIMARY SCHOOL
Addition
Objective and Concrete Pictorial Abstract
Strategies
Combining two
@ § Use pictures to 4+3=7

parts to make
a whole: part-
whole model

» ¥ P

Use cubes to add
two numbers
together as a group
orinabar. Then
recount all using
one-to-one
correspondence.

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.

-

$ P

add two numbers
together as a
group or in a bar.

o

.‘.

~
AL 2 Wy

3 Balls

2 Balls

E+4=]

]

@iﬁD

J+0=20 20-[0-[]
[(1+[ =20 20-["]=]

Use the part-part
whole diagram as
shown above to
move into the
abstract.

10=6+4
10-6=4
10-4=6
10=4+6
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Starting at the
bigger number
and counting
on

es———.

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

| T
0 M 12 13 4 15 16 17 96 18 20

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

M=
|R i .III ﬂl :!‘ I-I_Ilrr_!:

El_rll.q .:..-

CINEIEE:

e

i
e

L

5+12=17

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

Make Ten
Strategy

| eawecetes w

6+5=11

Start with the
bigger
number and
use the
smaller

| number to
make 10.

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

9+5 =14 o
1 [4] A
;
0 1 2 3 4 5 6 7 B(9;110 11 12131415 16 17 18 19 20
+3 +3

(3](3]
38+ 15 =
/N
2 13 +2 *10 +3
/A e
1 3 3B 40 50 53

7+4=11

If | am at seven, how many
more do | need to make 10?7
And how many more do | add
on?
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Regrouping The colours of the beads on the bead
. string make it clear how many more NA
(eXChangmg) need to be added to make ten.
to make 10. (This is an essential '
concrete/pictorial skill that will
support the make ten strategy
and column addition.)
3 4+ 8 =
Adding Using the vocabulary of 1 ten, 2 tens, 3 : ™ B . i
. tens etc. alongside 10, 20, 30 is b 1 iy ! } - 50+20=70
multlples of 10 important, as pupils need to understand y = } ! :
that it is a ten and not a one that is y ‘m| : 1 l i Children could count up in tens
being added. 'y | ! I I 50, 60, 70 or may recognise
¥ ' ‘ . ' their number bonds5+2 =7
50=30 +20 so 50 + 20 = 70.
3 ‘ J 3tens+5tens=___ tens

——

A——

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 5 54+2=7

LI 32 imeOirE Nisea

1 more than 5 E+1=86

i

| 1 I 1 | 1 | 1
8] 1 .!: HL 4 __ 5 = T N - | = A0

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.

s, S .

AEECEE

Fgosd S8
Fdgs T I

45 746)= [047]
10
- 7]

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.

B A —
I

32 37

22+17=39

22+ 17 =39

Counting up in head:
22, 32, 39.

Partitioning
one number

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

Partitioning a number in their
heads e,qg,

then Counting not change the result. 1359
‘ ; +10 000 +2000 +400
on. 1 thousand
54 623 64 623 66 623 67023 3 hundreds
five tens
+77  +300 +12 000 23 nine ones
54 623 54700 55000 67 000 67023
Using known e = b 3+4=7 5X4=20
facts ' S leads to So 50 x 4 = 200
. I+ NI = T
- 30+30="70 So 50 x 40 =2000
(I know, so...) el + & {
- e ’ leads to Etc
7 ] EE L. @8 — N | '
o e = = . 300 + 400 = 700 Reasoning chains can be of

great use to encourage
children to use their known
facts.
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Using near doubles e.g.

I11:11]] T

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 | [ hundreds |  tens ones
method- no tens. Use the Base 10 blocks first before them to solve additions.
regrouping moving onto place value counters. 4 5 5
1 T O 1 1] 3
(exchanging) E =5 =]
T r —
o (@ " || e— O O O .‘ s 5 s
e | o ‘
J|re. o0 00
e b R - I ]
="z 42

o |l
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Column
method-
regrouping

(exchanging)

Make both numbers on a place value
grid.

| ‘ o 146
::oo + 527

0000
000

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

| ® 146

® 000 00e *927

0o}

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.

w [ es | [wm o [T ]
| | —
-um-'“"'-‘. — —
P L —
| n P | |e— B |
e — 'l
- [ ] | _I_'
|,.,.,.---'| . T -
— e

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

L]
.9 & ® &
L F
e o9 S L X
e o ®
*® .-
[ ]
]
O ———
D U "
e =
—
a 0D =] -,
O —

hundreds | tens Ores

E 5 8
! 2| 7
3 ) 5

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

20 + 5
40 + 8
60 + 13 =73

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

Use a line in between the final
addend and the answer for
exhanging.
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Count forwards or
backwards in steps
of powers of 10 for
any given number
up to 1 000 000

In Year 4, pupils use
place value knowledge
to mentally add and
subtract multiples of
10, 100 and 1000 for
numbers up 10 000

In Year 5 this is
extended to numbers up
to 1 000 000.

Place value grid with counters

Funares

Thousangs

houtanat

& Thouanat

C

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

counting stick

59 800

]
95 700 95900

numberline

72|000 | 92|000

1
82 000
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Subtraction

Objective and Concrete Pictorial Abstract
Strategies
Taking away Cross out drawn objects to show what has been taken 18 -3= 15
Use physical objects, counters, away.
ones cubes etc to show how objects can i —
be taken away. i I-'-': ) i 8-2=6
When this is first _ g8 B8 =
introduced, the concrete 6-2=4 P it E r-l -
representation should be LA A 'a = =
based upon the diagram. Q Q Q AN } 3
Real objects should be - £ o £l H-_i 'l"'f'ﬂ
placed on top of the *
images as one-to-one N
correspondence, Q
progressing to i i p A 3 i
representing the group iy
of ten with a tens rod . : ¥ e W
and ones with ones & &£ L. i e L
cubes. ' —" /fé
15=3=|12
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Part-part-whole

Counting back

Pupils could place ten on top of the
whole as well as writing it down. The
parts could also be written in
along
- side
. the
concr
ete
i repre
senta
@ tion.

ﬁﬁ ﬁ E+4::
U'g 0
09 Ul Bl

0 ™~

10=06+4
10-6=4
10-4=06
10=4+6

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

backw
ards in m -

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

NN N
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.

-10 -10

5]
=
|95
)
93]
[=)}
93]
-

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.

Use cubes to
- build towers
or make bars

B e

e difference
- — Use basic
bar models

>y S with items
LAl d to find the
3 Erasers 7 difference

@

8 Count on to
— find the
S A A M P U — difference.
0 123 456 7689 10112

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 ?
= A B A
Vi Y N\
ster
R J
-
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 — 60000 -221
Y el Y s
14300 15000 75000 75221
700 - 55000 ~5291
S Y —
14300 15000 70000 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
Model

Link to addition-
use the part whole
. | modelto help
explain the inverse
between addition
and subtraction.

/"
LN

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

| 13—7=[6] _
Slee Shee mew C o). o

! |

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.

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?

Subtracting tens
and adding extra
ones.

Pupils must be taught to
round the number that is
being subtracted.

Pupils will develop a
sense of efficiency with

=y

53-17=36

53

53-17=36

53-17=36

Round 17 to 20.
53-20=33

20 — 17 = 3 (number
bonds)

33+3=36
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this method, beginning
to identify when this
method is more efficient
than subtracting tens
and then ones.

(we add because we took
an extra 3 away when we
subtracted 20 instead of
17).

Subtracting
Multiples of Ten

Using the vocabulary of 1 ten, 2
tens, 3 tens etc. alongside 10, 20, 30
is important as pupils need to
understand that it is a ten not a one
that is being taken away.

38-10=28

m -
I =

-

S5tens-2tens=___ tens
50-20=

32-10=22

Look at the number of tens
in the largest number.
Count back in tens to
subtract the smaller
number. 30, 20. Add on the
number of ones that we
originally had. =22
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Counting back in 10s or

ntin K in B .
COlIJ. t| 9 b]?.C m \ lM . ' L nl 100s from any starting
multiples ot ten 75 ac o8 point.
and one 53, 43, 33
hundred. Removing one group of 10 each S
time. 100 _100 540, 440, 340 ...
750 850 Y50
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

— 9000 -5000  -221
Ny~ SNy NN
60921 61000 70000 75000 75221
_ 79 —14 000 991
Y ST
60921 61000 75000 75221
Addition using + 10000 Using near doubles.
compensation, — \,134 Eq.
i y — 70 + 60 =
rogndlng and 54128 2987 64 115 64 128
adjustment 54 128 + 9987 = 54 128 + 10 000 — 13 = 64128 — 13 60 + 60 - 120

Highlight that the calculation can be done in another
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order.
+ 10 000
L Il L
L) L] L
54 115 54 128 9987 64 115

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

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

78051 -9992 = 78051 -10000+8 = 68051 +8

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

So the answer is 130

Column method
without
regrouping
(exchanging)

Use Base
10 to
make the
bigger
number
then take
the
smaller
number

away.

Show how
you partition

Draw the Base

numbers to
subtract.
Again make
the larger
number first.

. 10 or place
ER ¥ 545_ value counters
% =) alongside the
BT T~ written
2L calculation to
help to show
working.
| | ® |
Calculations Tere Dinas
..‘A 176 -64 =
‘.\ 176 g

T _64
112 i W

4L7-24=23

4o+ 77
— 2ol

20 +

This will lead to a clear
written column subtraction.

P
el
e
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Column method Use Base 10 to start with before 00000 836-254-557
. : moving on to place value counters. L L L .
with regrouping Start with one exchange before RULIILUL) 800 130 6
(exchanging) moving onto subtractions with 2 |@BBRX|ED 'gm _ 200 50 &
exchanges. 5 500 80 2
_ o 12 6
Make the larger number with the
— — place value counters Children can start their
— - | ® ' - 2 7 5 formal written method by
— m = | R 3 5 1 partitioning the number into
o000 @ 234 clear place value columns.
88
[ o= Draw the counters onto a place value grid and show what B 358 555,
mm | @ = =/ Start with the ones, can | take away you have taken away by crossing the counters out as S
w—— — = | 8from 4 easily? | need to exchange well as clearly showing the exchanges you make. g‘ ol
TR RE = | one of my tens for ten ones. _ _ _ _ =
When confident, children can find their own way to record e
e = ® : the exchange/regrouping.
—— Calculations L. 3 .
— 0000 i 234 | Justwriting the numbers as shown here shows that the Moving forward the children
e - 00000 i _ gg | child understands the method and knows when to use a more compact
00000 exchange/regroup. method.
- o This will lead to an
Wﬂ#"‘“’" _— Now | can subtract my ones. understanding of
LTS o) subtracting any number
o= o C‘% including decimals.
0000 8;'
34-17=17 0 .
5 12 1
2 6 3 0
- 2 06 3
Now look at the tens, can | take = -
away 8 tens easily? | need to 2 36 d
exchange one hundred for ten tens.
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| @
Calculations
0000 P23
OOOEOe ® %8

Now |

complete my subtraction

can take away eight tens and

®
; Calculations
o000 '/
Q0 ;- 88

T 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.

Subtraction
using
compensation,
rounding and
adjustment

+10 000
{’,——"—_ﬂ—__ ———"‘*~—~iz?\
L lhl

9987

54128 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
f—\l L
54115 54128 9987 64 115

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

-10 000
L L L
L) L] T
68 051 68 059 9992 78 051

78051 -9992 = 78051 -10000+8 = 68051 +8

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

multiplyby 4 by divide by 4 by
doubling twice =gggggg ;: halving twice
16x4=32x2 I 00000, s1:4-32:2
e 800999)% . -1

Oy L
SRR | ) ) ) ) 5 dividebys by
) halving three

times

multiplyby 8 by

doubling three

times

128 +8=064+4
=32+4

l6x8=32x4

AL B

Cuisenaire rods

double

? halve
halve
halve

Objective and Concrete Pictorial Abstract
Strategies
Doublina and Use practical activities to show how to
halving 9 double a number. Draw pictures to show how to double a number. /16\
Double 4 is 8 10 6
i ’ I x2 I x2
/ 20 12
_ I:l Partition a number and then
d““”'f" 58 double each part before
Ax1-8 recombining it back

together.
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i i Count in multiples of a
Countmg " M ﬂg? EP‘L J‘ﬂ'ﬂa q@'wl q "-‘,‘-M_?.{aﬂt number aloud.
multiples _ Iy < 7w o

n Write sequences with
- I paiics, e W A e Vs, ¥ i multiples of numbers.
2 5 0 15 0 5 0
M- .. Useanumberline 2,4,6,8,10
o e or pictures to
continue supportin | 2 10, 15,20, 25, 30
T T counting in
. . i|® &8s @ multiples.
Count in multiples supported by NN RN
concrete objects in equal groups. T TeTeT oo e Dotted paper
. e e oo creates a visual
T e | e 8w @ representation for
p : : : : : the different
NS W NN N NN multiplication facts.
m| % | W[ % | % | @
12 - - L] L] L ]
Repeated . - . N
o ere are 3 plates. Each plate has 2 star biscuits on. How many biscuits are there? Wnte addmon sentences to
addition

Use different
objects to add
equal groups.

2 add 2 add 2 equals 6

describe objects and
pictures.

2R

2+2+2+2+2=10
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Arrays- Create arrays using counters/ cubes to | Draw arrays in different rotations Use an array to write

. show multiplication sentences. to find commutative multiplication sentences
showi ng multiplication sentences. D000 4=x1=% and reinforce repeated
commutative coeo addition.

multiplication

% 00000
00 00000
o0 4xiue 00000
.. Link arrays to area of rectangles. S+5+5=15
.. 3+3+3+3+3=15
00 Oox3=15
3x95=15
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Bar Modellin Cuisinaire rods can be used to create e L L t
9 bars to represent multiplications. There are 4 bags of : . . . : ?
sweets with 3 sweets in !“i‘““i‘“““f - ™~
each hﬂﬂ- il-“-ll'“ii“-lll'“iilllllé Sl T Ml Ml el
- 4x1=% How many sweets are : . . . z
th ErE. alt‘:lgether? !l“““-‘lll““-“l “‘;
Q000: | 1 1 :
T O x 3-S5 g e — | — 'l’"___
There are 3 school bags DN N
with 5 books in each one. O D’ O ==
000 O
How many books are OO O
there altogether? O 0! O
0:0:O;
Doub“ng to | know 4 x 6 = 24
. S0,4x12=48
derive new And 8 x 6 also = 48

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.

5585

A AYAYA
E 5 x4 =20
J\9\9\9'\c
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e.g. double 2x table

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

Applying the associative property allows pupils to see that this is the
known fact multiplied by powersoften.7 x30 =7 x(3x10) =(7x 3) x 10

2 100 000 700000x3 | 70000x30 | 7000 x300 | 700 x 3000 | 70 x 30 000 ]7)(300000 ]
210 000 70000 x 3 7000 x 30 700 x 300 70 x 3000 7 x 30 000 J

21000 7000 %3 700 x 30 70 x 300 7 x 3000
2100 700 % 3 70 30 7 x 300
210 70x3 7 %30
21|=|7x3
2.1 0.7x3 7x0.3
0.21 0.07x3 0.7x0.3 7x0.03

0.021 0.007x 3 0.07x0.3 0.7x0.03 I 7 x0.003

SR
i

2x3=6 — 200x3=600

6+3=2 \\ // 20x3=60
"

P

40x3=120

Ten times
bigger

Pupils’s 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’

g | OO OO

Possible misconcetion:
move the deimal point.

Th H T U » Tths Hths

Thousands | Hundreds Tens Units Tenths Hundredths

5 31

5 )

Encouarge 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
childrne understadn the
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4x3%0:120

Cuisenaire rods

«10 @ § +10

concept of this through the use
of using concrete and pictorial
resources.

Multiplying by
10, 100 and
1000

5x1=5

ololololo
sx10-50 DO O OO

mew 3.9-3

3% 100 =300 m— S G-

\00 | 100 | 100 | 100 | 100 | 100
W =
—_——
600

Th H T v + Tths Hths
Thousends | Hundreds Tens Units Tenths Hundredths

53
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Distributive _You can use die_nes, counters et_c. to 7 x 8 ic 7 x 4 and another 7 x 4-
illustrate this using arrays. Drawing out 7x8is5x8and 2 x &
property the boxes (see right) and building them 4 4
up can be useful. 8 9
2 18
>
7 45
2
Ox7=9x5+89x2
Multiplication 3x12 8x12
. 12=10+2
of 2 digit w 10 10 and 2 make 12
numbers with 3X10 3X2
e 3x2=6
partitioning (no i .
regrouping) ; EEJJ %3 3 — X 3x10=30
.... 30+6=236
EEEE x 10 ?
Now add the total number of tens and
ones. 3 20 &
3x12 =36
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3x25

Multiplication

of 2 digit X 10 4 10| 4 58— 20 and 5 make 25

numbers with ) x5 = 15

.- . — © LT e TS Xo=
partitioning 3 = "o 3 —

(regrouping) »: |5 -——‘"ws:u 3x20 =60
And...
15=10and5
So...

- : 60 +10=70
= | Ses 7+5=75
3 | = | i | - )
— saw
et muw
Grid Method Show the link with arrays to first Children can represent the work they have done with Start with multiplying by

introduce the grid method.

X

4 rows

@

® of 10
@ 4rows
® of 3

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

X

T U

| E——
| ——
| E—
| E— e

4 rows of 13

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.

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.

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.
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L 4x126

Fill each row with 126.

S0

5)3) 3

®

® ;
100

9000T® 11

8)8

100

Add up each column, starting with the
ones making any exchanges needed.

) ®

® [00OG [ B

g

S —e 2
[
o

Then you have your answer.

10 8
10 100 80
3 30

10 | 10000 | 3000 | 400 20

8000 | 2400 | 320 16

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
X 24
8 (4x2
120 (4 x 30)
40 (20x2)
600 (20 x 30)
768
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e o o o T
228 12
x 3 2 1 0
— 2 4 0

+ 4 2 0 0

4 6 6 2

This moves to the more
compact method.

1342
X 18
13420
10736
24156

National Curriculum appendix:
Long multiplication

24 x 16 becomes 124 x 26 becomes 124 x 26 becomes

2 1 2 1 2

2 4 124 12 4 Note: Use a line in between the final factor
* 16 2 6 8 2 6 and the answer for exhanging, rather than in
2 40 2 4 80 7.4 4 the pictures to the left.
1 4 4 7 4 4 2 4 8 0
3 8 4 3 2 2 4 3 2 2 4

1 1 1 1
Answer: 384 Answer: 3224 Answer: 3224
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Division

Objective and Concrete Pictorial Abstract
Strategies
Sharing Children use pictures or shapes to share quantities. Share 9 buns between three
. . people.
objects into
goups || &P BP 0+3=2
e |G P EP
cubes, can you
share them
equally in 2 - —
groups? 8+2=4
Division as y . . . :
) 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.

0

]
e

o I

| .....| .....‘..l.. ‘....I ‘..... ‘ eo0ee |'....|
ol 5 10 15 20 25 30 35

96 +3=32
0® o0® @

o 1. 2 3 4 5 6 7 & 9 10 11 12
| | [
1 —

3 3 3 3

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

20

I

20+5="7
5% 2=20

Divide 28 into 7 groups.
How many are in each

group?
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Dividing
multiples of 10,
100 and 1000
by 10, 100 and
1000.

Pupils use the
strategy of sharing
into equal groups of
tens, hundreds or
thousands to
reinforce their
understanding of
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

200 +100=2

Here the child has selected the 100
dienes to use because they’re dividing
by 100. So 200 divided into groups of
100 = 2 groups.

6000 + 200 = 30

“I know there are five
groups of 200 in 1000 and |
have six 1000s and 5 x 6 =
30.

Division within
arrays

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

Eg15+3=5
15+5=3

5x3=15
3x5=15

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

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

7x4=28
4%x7=28
28+7=4
28+4=7
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Division with a
remainder

14+3=

Divide objects between groups and
see how much is left over

&% £8 E8

2 A8 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
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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 8? 2
How many 4sin5? 1
with 1 remaining so
regroup.

How many 4s in 12? 3
How many 4s in 8? 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 500?
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

® 0

3 ® 0
® e

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

i Calculations

i 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

groups.

@

Q000

10

(ITT M

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.

GleYele)ele)
O\OOADO

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

Begin with divisions that
divide equally.

2 1 8

3

4,18 7 2

Move onto divisions with a
remainder.

8 6 r 2
3
5‘432

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 — ey
. x6 =326 3286 +6=54r
Written version of a mental strategy O . .
for 3-digit + 1 digit numbers 50x6=300
26
Short division of 3-digit and 4x6=24
B teumaeshare it sl 4-digit numbers by single-digit 2
undreds shared into 4 equal groups num
SR:gm:p[fhu:dreddf:rfO tc:-‘:nslg ’ . urs 54 r?
12 tensshared into 4 equal groups
8 onesshared into 4 equal groups
Grouping o 1 2 6 4
;ads Huds _ Dne 6' 7 ls ,8 24
af o19
ole
glg
olo
How many groups of 4 in 85287
How many groups of 4 thousandsin 8 thousands?
How many groups of 4 hundredsin5 hundreds?
Regroupl hundred for10 tens
How many groups of 4 tensin 12 tens?
How many groups of 4 onesin 8 ones?
Lona Division The short division method can be
J applied for 11 and 12 using times tables 212 2172
knowledge. Factors shoul dbe used to :
break down the calculation and apply 13 2756 13 2756
the short division method. If the divisor 26 2600
is a print number see opposite. —15 156
13 130
26 26
26 26
0 0

National Curriculum appendix:
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Short division

98 + 7 becomes

Answer: 14

Long division

432 + 15 becomes

ri2

...
w
oW o

RN we wl N

N o N N

432 + 5 becomes

Answer: 86 remainder 2

432 + 15 becomes

iy
w
=]

N WD wWN

15220

[SR=Y T

15=8

NS NS N e

o s
un|ry
I

496 + 11 becomes

4 5

ri

5

1 1({4 9 o

Answer: 45 7;

432 = 15 becomes

w

=
w
=Y
o WM

M N O N<€<— Nl ®

[
=N W

ol oE—m— o m
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