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Lyncrest Primary School

Calculation Policy EYFS- Year 6

This colculation policy explains the teaching and learning
progression of the four operations of addition, subtrocktion,
multiplicotion and division. ALl these operations are tought
in stoges of concrete, picktorial and ahstract methods to
secure the children’s understanding. Stages of calculation
(below) do not refer to any particulor year group os the
methods tought are taught in relation to the dexelopmental
stoge of individuol children. Furthermore, methods from
prexiows stoges maol he rexvisited at any time to deepen a
child’s understanding when solving problems, parkicularly
the Singaopore har model.

Our orverall aim in teaching calculation is that by the end of
Year 6 all children will:

ehave o secure knowledge of numhber facts and o good
understoanding of the fouwr operations;

ehe able to use their knowledge and understanding of numhber
foacts and the four operations to carry ouwt mental and
written calculations;

emake mse of diagrams and informal notes to help record
steps and part answers when uwsing mental oand written
methods;

ehave an efficient, reliahle, compact written method of
calecuwlation for each operation that can be applied with
confidence to calculations that cannot he performed
mentally;

cuse A calculator effectivelsy, when required, using their
mental skills to monitor the process, check the steps
involved and decide if the numhbers disployed make sense.

Models .and I.m.a.g _2A

It is important for children
to hawve experienced a range
of models and images to
ensure that they develop
fluency and a secure
understanding of place
rvolue and the four
operations. As such, across
the teaching of all
operations o variety of




models and images are

used
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Stage |: Concrete

Children uwse real life ohjects and
apparatus to explore the different models
of addition. This coan he done in two ways:
l. Augmentation: two groups are
comhbined; for example,
There are 3 footballs in the red basket and
2 footballs in the blue basket How many
footballs are there altogether?

2. Aggregation: one group is odded to; for

example,

Peter has 3 .marbles. H,a,/:/:g gives Peter | more marble.
How many marbles does Peter hawve now?

Stoge 2: Pictures

Children are encouroged to desvelop o mental picture of the
numhber siystem in their heods to uwse for calculation. They
denvelop warys of recording calculations using pictures. Again
augmentaotion and aggregaotion ore utilised.
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Stoge 3: The numhber line

Children uwuse numher Lines and proctical

resources to support calculation. . V/

3+ 2=25

+1 +1
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This wrill initially he done by counting on in ones.

8+5=I3 +1 +1 +1 +1 +1
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Steps in addition can be recorded on a numhber line. The steps

,o;,tzn ,b,rixi,gz ,th,r,ou,gh a multiple Uf 10.
B+7 =15

Stage 5: Partitioning

Children should he able to partition 2 and 3-digit numhbers
before adding them J:agzl:hzr.

Some children J_’,L,n_,d, it ,u./sz;,u.i to record partitioning in this

AU,CLAJ :




At this stage, when odding two and three digit numhbers, ones,
tens and hundreds are partitioned and added separately to
form partial sums and then these partial sums ore odded
also to create o final sum. For example,

L7 + 76 = ’W |
7+6= _>. _>. s

Stage 6: Vertical Column method

In this method, recording is reduced further. We aim for all
children to hecome secure in this method as it is the most
efficient written method. Regrouwped digits ore recorded helow
the line, msing the words exchaoange oand regrouwp ten’ or
exchange and regroup one hundred’. (The term ‘corry’ is not

used)

This stage should bhe modelled with Boase |10 apparatus first
(shown in the example helow through pictorial ,rz,p,rzzszn,t,a,tiﬂn)
or aniy other appropriate ,p,l.,a.,cz rvalue equipment (z.,g. plaoce

volue discs).

67+ 24

(Units)
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E»och,a,n.,gz and regroup ten ls for a 10.

Children can extend this method with any numhber of digits;

for example,

HTO HTO
783 367
+ 4 + 85
825 452
1 11
ThHTO ThHTO ThHTO
7648 6584 42
+ 1486 + 5848 6432
9134 12432 786
Lo Lo 3
+ L68]
_ 1944

Column addition remains efficient when used with larger
whole numhbhers and decimaols, provided that oll digits are
kept in the correct column for their place.

Representing addition uwsing the ‘part, part, whole
model’ and ‘har model’




Part, part whole models are used
across the year grouwps and in a
varietly of contexts to show in
addition that the aggregaote of parts
make a whole amount. This can alsoc
he represented in a har model.

These two models help to secure
understanding in the inverse
relotionship bhetween oaddition and
suhbtroaction. For example, in the
picture opposite, ,i,} MO were to remone
the part of 2| from the whole of 38,

A OAL would bhe J.zf,t with the remaining part ,crj AL

The wse of the bhar model is particularly encouraged when
visuwolising and solving word probhlems involrving addition. Ln
the picture helow, it shows how two ports (£15.00 and £17.00
more than £15.00) can be pictorially compared to another part

(£15.00)

Subtraction

Stage |I: Concrete

Children uwse real ,U.jz ,a,bgz,c,t/s, and apporatus to z»cpi,afz tw.o
Adifferent models of suhbtraction:



Rzm,ojvj.n,g items ;f,o,m. a set (reduction or ,t,o.,k,j.,n.,g QLA ALAY ):

l.

Stage 2: Pictures

Children are encouroged to desvelop o mental picture of the
numhber siystem in their heods to uwse for calculation. They
develop waoys of recording colculations wsing pictures; for
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Removing items from a set (reduction or take-away)

LONRA
Yo
12 -5=17
0 o o)

Comparlng two sets (comparison or difference)

© 00 0 0O :

0000006000000 r has 5 pencils and 3 erasers. How

wany more pencils than erasers does he have?
Singapore Bar Model: "
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Stage 3: The numhber line

Children uwse numhbher lines and practical resounrces to support

calculation.

oI 2 3 & 5 6 7 8 9 10

6 - 3 means

The numhber Line should also he wsed to show that
the difference bhetween 6 and 3’ or the difference hetween 3
and 6 and how maniy wh.ole jumps ,thz,g are apart.

JAVAVAN

oI 2 3 & 5 6 7 8 9 10

Children can then hegin to use numhered lines to support
their own calculations uwsing a numhbhered line to count hack
in ones to find difference. (This can also he developed to
count forwards in ones to find the difference- as outlined in

stoge 4.)

-1 -1 -1 -1-1

AVAYATA AN
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01 2 3 45 6 7 8 9 1011 1213 14 15

Stoge 4: The empty numhber line

The empty number line helps to record or explain the steps in
mental subtraction. A calculation like 74 - 27 can bhe recorded
by counting bhack 27 from 74 to reach 47. The empty numhber
line is olso a useful way of modelling processes such as

,b,r,L,d.,g,L,n.,g ,t,h.r,ou,g,h. a multiple ,oj ten.
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number line 74 - 27 = 47 worked by counting back:
During the early stages of suhbtroction, 3 4 —20

e e
counting bockwards on a numhber Line 47 50 54 74
is the recommended stroteguy. Howener, The steps may be recorded in a different order:
it is expected that by the bheginning of — 1.—“—"-\'.—1&,
Key Stage 2 children hove developed a Y s Ll
ar Comiinedd:

concept of suhbhtraction as finding the o B
Adifference and should he encouraged e = =
to count forwards on a numhber line
als.o.

o A AILA)L L ILE

It is important to ensure that children understoand whuy
subtraction can bhe seen as finding the difference and whiy it
makes sense to count ap on o numher line. An 2»<am,plz ,oj this

is sAhown in the steps bhelow.

| For 24-8, find 24

on a numhber line

2. Physically take
QLA ALY the 8 or
,ciz,arl,g mark the

3. This is what is
left. How can we
wWork out how
much this is

aworth? Count up
from 8 to 24

8 as ,bz,i.,n.,g
rem.oved

F,Ln,d.in,g the ,dijjzrzn,c,e can he used J:ué
comparing amounts ,UJ_’ ,obgz,c,t/s, als.o.




Finding the difference on a numher line con bhe used with
larger numhers, counting on hetween whole multiples of 10, 100,
1000 and decimal numhbhers etc...

-?gg 40 74 22.4
+2 420 +100 +20 +6 T2 —180 +3 i +4 -2 +0.2 4 +0.4 -17.8
P e e P e
f f Y f f T 20 == 200 |f-‘| _-“-H‘lﬁl 3 — 30 f Y T T
178 180 200 300 320 326 100 —»300 27 30 70 74 40 —T0 178 18 22 224
or: 98 —+326 A4 —74
148 or: 47 ar: 46
398 +3 44 74 204
+22 +126 178 e, - % - +0.2 +4.4 7.8
P s 2 — 200 27 30 L By — ——=

02 —18
4.0 —>22
042024

0.2 —18

178 200 326 128 — 326 a 178 18 204 _4.4—»02.4

148 46

Stoge 5: partitioning

Subtroction con bhe recorded uwsing partitioning to write

equivalent colculotions with the aim of this to he corried ouwt
mentally. For example, 74 - 27 involves partitioning the 27 into
20 and 7, and then subtracting the 20 and then the 7 in turn.

74 - 20 = 54
S4 -7 = 47
So 74-27= 54

Recording partitioning can he linked to counting hack (or
éf,o,rw,a,r,d.) on the numhber line, as shown helow.

Stoage 6: vertical column method

In this method, recording is reduced further We aim for all
children to hecome secure in this method as it is the most
efficient written method Exchanged and regriouwped digits are
recorded above the whole and original numhbers digits, wsing
the words exchange and regrouwp ten’ or exchange oand regrouwp
one hundred’ etc... (the term ‘bhorrow’ is not uwsed) to explain the

RIOLLRAA.

This prOoLRAA LA modelled with Base 10 jins,t and in ,d.,o,i.,n_,g AO
zxch,a.n,gj.n,g and regrouping can be ,p,r,a,c,tj./sz,d, ,ph,gfsj.,c,aii,g:



exchanged and regrouped

initiaol Loy.out
layout

/
J

| 72 | My o %o
-~ .47

47

Once children are secure with exchanging and regrouwping
using hase 10, and alongside this con record effectively, they
may record their work solely in ahstract form uwsing this
vertical column method. This can he extended to use with
decimal numhbers also, provided all digits are positioned in
the correct ploce (see examples on the next .p,a,gz).

Representing subiracktion uwsing the ‘Part, paort, whole
model’ and ‘har model’

10



Part, part whole
models are used
across the year
groups and in a
~vaoriety of
contexts to sh.ow
in addition that
the aggregaote of
parts make a
whole amouwnt.
This can alsoc he
represented in a
bhar model.

These two models
help to secure
understanding in
the inverse
relationship
bhetween oaddition and subtraction. For example, in the picture
opposite, if you were to remove the part of 2| from the whole of
38, you would he left with the remaining part of 7.

To find out o missing park
you would simply suhbtroct
the part you know from the
whole.

The use of the bhar model is particularly encouraged when
visuolising and solving word prohlems involyving suhbtraction.
This can be used for reducing or seporating a part from a
whole (seen in the example in question | helow).

11



The har model can also he uwsed j,cr,r f,i.,n;d.i.,n,,g the ,difj,erzn,c,e
between two whole amounts LAING A LCOMPALrison model (seen in
the example in gquestion 2 helow).

MaLtinlicat

S,t,a.,g.e. I: Concrete

Children uwse real life
ohjects and apporatus to
explore the different models
of multiplicaotion; For
example, lots’ of or groups’
of the same thing. This is
essentially repeated
addition.

Children can then work on
plocing these lots into
arraygs ko recognise the
multiplicand (the fixed
amount to he multiplied),
the multiplier (the amount
of times the fixed numhber is
repeatedly added) and the
product (final omouwnt).

In ecach of the arrays to the
right, the numhber sentence
is b x 3 =12 3is the fixed
amount: the multiplicand.
The Multiplicaoand of 3 is
multiplied or repeatedly
added four times. This

12



makes a product ,aj |2.

These arrays can he
transferred to o numhber line
to link concrete, picktorial
and ahstract understanding
of multiplication (depending
on the readiness of the

children).

At all stages of learning (Year N to 6) there will he proctise
with concrete ohjects and using these concrete ohjects the
idea of scaling will he introduced. This is where an item or
amount scales up to hecome larger or scoles down to hecome
smaller. In the arrays to the right and above the amount of 3
becomes four times higqger. (This is at o ratioc of -4 For exery
one cuhe there is Jour times as many.) Scaling is explained
further in multiplication throuwgh pictures.

Stoge 2: Pictures

Children are zn,c,our,a,gzd to dewxvelop a mental picture ,og_’ the
numhber siystem in their heods to uwse for calculation. They
dewvelop waoys of recording colculations using pictures.

At the pictorial stage we also encourage the uwse of haor
modelling to represent probhlems; for example,

13



Emily hos 7 stickers, Joe hos six times as many stickers. How
maniy Stickers does Joe Hanxe?

7 7 / 7 7 7

Joe's Joe's Joe's Joe's Joe's Joe's
Stickers | Stickers | Stickers | Stickers | Stickers | Stickers

Emily’s
Stickers

In the har ahowve, cach paort of the bar represents 7 stickers.
Emily has one lot of 7. Joe has six lots of 7.

The children at the pictorial stoge con also gaoin a further
understanding of multiplicotion as scaoling; for example, in
the picture helow, the tree on the right is 2 times bhigger than

the tree on the J.zéf,t.

»

X2

A

x 0.5

Inversely, the tree on the left is half (I /2 or 0.5 times) as hig
as the tree on the right.

Stoge 3: The number line

Multiplication on a numhbher line is represented through
repeated addition and can he Ashown easily on a numhber line:

3 times 5 is 5+5+5=15 or 31,0,1:/5,0!5 or 5x 3

14



This repeated addition can also bhe ,rzfz,rfz,d, to as zs,k.i,p,
.c.oun.tin.g— /S,ki,p,,p,j.n,g post certain numhers on a numher line.

Children should know that 3 x 5 has the same product as 5 x
3 ((he commutative Low of multiplication ). This can alsoc he

shown on the numher line.

| |
| I 1 |

LET - T T e | L -

a 1 2 3 &% % & 7 8 9 0 W iz A

HHE,

When children record any findings at this stoge, they will he
encouraged to use the correct mathematical signs (+, X and =)

and bhe mode aware thaot the product of any multiplication
can come ot any point within a numher sentence; for example,

I5=5+5+5=5x3

Here, 15 (the ,p,r,o,d.u,c,t) is placed at the heginning of the numhber

sentence.

Stoge b4: The emplty numhber line

Children will continue to use repeated addition, which can
also he referred to as skip counting, but will progress onto

LAING A blank numher line:

15




L times 6 is 6 + 6 + 6 + 6 =24 or hi,c,t/s,ojé or 6 x

6 6 6 6
0 6 |2
I8 2

Stage 5: Dot paper

B,
@)

At this stage, the children will most likely he
continuing to use o comhbhination of concrete

and pictorioal representations os well as using ]
numhbher lines and skip counting; howewver, this .
stoage can bhe done in tandem with other

methods and reinjforces visualising

multiplicaotion products in arraiys.

To the right, the example represents four lots of two or

2 X 4 =2+2+2+2=28

At this stage children are visually reminded that the
multiplicand is the fixed amount (in this example it is 2) and
the multiplier is how many the fixed amount is multiplied by
(in this example it is L)
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D OO 0 Ow

000

D0 C

(o)
O

0
(o)

\\\\\

D000
Y000
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[oNoNoNoNoNoN N N N
o]

(oo

OO0

O 0C

0O0C

00000
00000

Stage 6: Vertical column method with o one digit
multiplier

This stoge comprises of four phases.

At this phaose, concrete apparatus such as Base 10 or place
value discs may and should be uwsed to support learning.
Children hegin the ~vertical column method by multiplying a
two digit number by a one digit number where regrouping does
not toke place. This can then he extended further by
multiplying three and four digit numbers by one digit
numhers. Essentially, reqrouping happens when the product of
a colculation is larger than nine. This process involyves
partitioning the numhbhers bheing worked with and in the case
of 12 x 3, undertaking these calculations: 2 x 3 and 10 x 3.

16




b) After the ones are
multiplied, the
tens are
multiplied by
the multiplier
and the children
recognise theiy
are calculating:

| ten X 3 = 3 tens.

a) The ones are
multiplied by the
multiplier first
and the children
recognise thewy
are calculating:

2 ones X 3 =6 ones.

Essentiolly, regrouping happens when the
product of a calcuwlation is loarger than nine.
As in the example helow of 12 x 6, when the
ones numhber is multiplied it mokes 12 and
therefore the ten in that product is regrouped
into the tens column. Again, the child
recognises that 2 ones X 6 =12 ones. The
regrouped ten (circled in red) is then added
on to the product of the next calculation.
Again also, in this calculation, the numhber
sentence is partitioned into two sections: 6 X
2 and 6 X 0.

The next colculaotion in this example is | ten
X 6 = 6 tens. Howewver, hecause of the
regrouped ten, the final product in the tens
column is now 7 tens.

This can he extended J,’ur,t,h.zr iud mu.i,ti,pi,gin,g
three and g,o,u,r ,d.,i.,gj.,t numhbers b,g one ;d.i,gj.,t
numhbhers

Before muoving onto this phose, children shouwld have a secure
understonding of ploce valuwe and bhe abhle to multiply
confidently hy multiples of 10 and then 100, 1000 etc (The
teaching of multiplying hy 10, 100 or 1000 should not he
tauwght through how many zeros are ploaced on the end of a
numhber; children should understand thaot oas the digit moves
to the left on a ploace value grid, itse value hecomes ten times
greater and the zero is a ploce holder. For example, 100 is ten
times greater than 10.)

This phaose takes place in the i,ol,l,,cwuln,g steps:

17



l.

The multiplicand is multiplied by the ones
digit, partitioning the multiplication of the
ones and the tens.

In this example we have 2 X 6 and 10 x 6 and
the product is displayed bhelow the line.

Next, the multiplicand is multiplied by the
tens numhber Because we are multiplying hy
a tens numhber, exery product will bhe ten
times bhigger and as such must he moved
onver one Apaoce. This is accomplished by
using a 0 .os a spoce saver. If you were
multiplying by o hundreds numher, you
wounld wse two Os as Apoce sovers to make
the products one hundred times bigger and
similarly, if you were multiplying hy a
thousand numhber, you would uwse three 0s as
Apace AONerAs to make the products one
thousand times higger etc...

Now, the multiplicand is
multiplied by the digit in
the tens coluwmn but
bhecause we have oadded a
Apace AONer e Are also

multiplying each time by -
ten and can ,e/s/s,en,ti,aii,g

just calculate what each
Adigit of the multiplicand
is multiplied by according
to the tens digit. Again, we
partition the ones and tens
and multiply the ones (the
amallest unit) first.

To complete the
multiplication, the
products from the ones
multiplier and the tens
multiplier are added
together wsing wvertical
addition. This process can
then bhe wmsed for any digit
numhber multiplied by two,
three and four digit
numhbhers where necesAsarky.

18



The ~vertical method can then he extended to multiplication ,oj

decimal numhbers, providing the children have o secure

understanding of place valuwe, as it is imperative that when
multiplying decimals, all numhbers ore kept in the correct
ploce. This is explained in the steps helow.

l.

ALl the digits are put in the correct place. This
is visibhle in the layout of 2.2 X |13, where all
Adigits wore in the correct place.

The 2.2 is mui,ti,p,ij.z,d by the ones numhber and the
product ,o! each multiplicaotion is placed in the
correct ploce.

When multiplying by the tens numhber, a space
saver is added in the tenths column (the
amallest place of the multiplicand in this case)
to ensure all digits in the product are 10 times

bigger.

. The multiplicand is multiplied by the digit in

the tens column but bhecoauwse we have added a
space saver we are also multiplying each time
by ten and can essentially just colculote what
each digit of the multiplicand is multiplied by
according to the tens digit. Again, we partition
the tenths and ones and multiply the tenths
(the smallest unit) first.

Lastly, the products of the multiplication by the
ones numhber and the tens numhber are added
together to give the final product (circled in
green)

19



Representing multiplication using diogroms and
the har model’

The wse of diagrams and har models
is particulorly encouraged when
visumolising and solving word
prohlems inwvolving multiplication.
Below is an example of o question
where diagrams and a ‘har model’
can be used to solve it.

Question: One container can
hold 450em’® of orange juice. Mr
Thomas hos to fill five of these
containers. The juice costs |5p
per cm’ How much does it cost
Mr Thomas to fill the five
contoiners?

To the ,ri,g,h.,t is an zx,a,m,piz ,04.7 h.ow
this can he solved wsing diagrams and the har model.
Bar models can also he used when comparing amounts as caon

he seen in the gquestion and solution helou.

Questiorn: ‘Billy
has £5.00. Johnny
has three times
as much as this.
Julie has twice as
much as Johnny.
How much money
do they hawve
altogether?

The solution to
question (to the right ),
demonstrates how the

bar model in this
instonce can also he related to ratio. In this cose, Billy has |

part, Johnny has 3 parts and Julie has 6 ports. This as a
rotio would he 1:3:6 making o total of 15 or, as an equivalent
amount, 5:15:30 making o total of 50, as seen in the answer.

20



Dinici

Stoge |: Concrete

Children uwse real life ohjects and apparatus to explore the
Adifferent models of division and proctise sharing ohjects or
placing them into groups (lots of). Lt is important to
distinguish the difference bhetween grouping oand sharing as
children need to know which of these models is appropriate
for a given prohlem.

In the sharing model, things are
shared hetween other things. For
example, in the picture to the right 20
heads are shored equally hetween 4
bhears. This is 20 + 4 =5

In the griouwping model .an
amount of things is put
into groups or Lots of. For
example, in the picture on
the right, 20 people are put
into equal grouwps of b or
equal lots of 4. This is 20 + 4 = 5.

A Ja,e,g idea in Ah,arj.n,g Oor Qrouping is the idea that amounts
are organised equolly and anything left over is considered
as o remainder.

Stoage 2: Pictures

Children are encouroged to desvelop o mental picture of the
numhber siystem in their heods to uwuse for calculation. They
develop warys of recording calculations uwsing pictures. Below
are examples of picktorial division uwsing grouping models
(am.ounts are ploced into groups ).

12 + 4 = 3 20 + 5 = 4 21 + 5 =4 r |
3 groups | Lots of & L grouwps | Lots of 5 b grouwps | Lots of 5

with one remaining

21



o)e) 00 00 00 00 00 oo oo O
S
Division can also he
represented pictorially
in arroys oand in this 8
context (ko the right),
the children coan see 8 8 8 8 8 8 8 8 8
not only whiy division 00000000
is laid out in a ‘hus OOCB:BDOOO
stop’ siyle hut they 7 O00 00000 7|56
can also Link division O000000O0
to the inverse operation OO0O0O0000O0

,0; multiplication:

56 + 8 =7 and 7 X 8 = 56

56 + 7 8 and 8 X 7 56

Stage 3: The number line

If it is helpful to the child’s understanding, numher lines
can be used to see how many lots of amount are in o numhber.
This is particulorly uwseful when uwsing Numicon resources
(seen in the yellow lots of three
below). The use of Numicon olso
links division bhack to a concrete
experience of sharing ond grouwping.
In the example bhelow of 12 + 3 = 4,
the children can count on a numhber
line to see how maniy ,g,r,o,upzs,/ lots of
3 are in |2

22




Staoge 4: The empty numhber line

If it is helpful to the children's understanding, they can next
progress onto using a hlank numhber line. This can he seen
below in 24+h: here it is wmseful to explain this as ‘How many
lots of 4 make 247 or ‘How many grouwps of b are in 247

24 + 4 = 6
1x4 1x4 1x4 1x4 1x4 1x4

/\/\‘/\/\,/\/\
0 4 8 12

6 20 24

This empty numhber line method can alsoc he used to show the
next progression ,of Adivision with remainders.

I3 + 4 = 3 r |

1x4 1x4 1x4 ri

NG T Sy

0 b 8 12 13

The empty numhber line should also bhe used to relate division
to the inverse operation of multiplication, as it represents
multiplication as /ski.,p counting.

Stage 5: Long Dixvision

Generally, depending on the needs of the children, they will
move from stoge | and 2 in division (grouwping and sharing
concrete and ,pj.,c,t,orj.,aii,(é) and go past stage 3 and 4 (dinvision
using numhber Lines ), and morve onto Stoge 5, recording
Adivision verticolly uwsing the long method but aided with
pictorial support. Knowledge of all the multiplication and
division foacts are essential for this stoge.

In the teaching of long division (and any other division
method), the correckt vocabulary must alwaiys he used
(annoctated in the Adiogram helous).
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remaoinder

The teaching of long division is comprised of Aix phases
(outlined helow)

smaller values and no amounts are left over when grouping or
sharing. This can bhe seen in the example of 8+2= L, which
could he considered as 8 shared by 2 (represented helow
pictorially and with o verticol calculation).

‘Bill and Jane are
collecting water. They
hawve eight huckets
and share these
buckets equally
bhetween them. How
buckets do they each harve?

maniy

Whether or not a grouping model or a /sh,a.,rj.n,g model would
need to bhe used j,or ,pi,c,t,o,ri,ai ,a,p,pii,c,a,ti,on would he based on

the context of the question.

At this phaose, digits of place do not need to bhe hroken into
smaller values; howenxer, amounts are left owver when grouwping

or /s,h.,arj.,n.,g .

The example helow is hased on this guestion:

‘3 children share |7 halls equally between them. How
moany balls does each child hanve? How many balls are

left oner?
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When wsing long Adivision to calculate this, the dividend (17)
is shared by the divisor (3) and the quotient of this (5) is
recorded along the top (of what we maiy refer to as the ‘hus
stop’). The product of the divisor and the quotient (the product
of 3 .and 5, heing 15 ) is then recorded under the dividend and
subtracted from the dividend, giving the remainder (which in
the example ahove is 2).

At this phaose, digits of place need to he bhroken into smaller
rvolues and oamounts ore left owver when grouping or sharing.
During this phase, pictures or manipulotives should he uwsed
to secure the learning. Furthermore a recorded method is used
in toandem with manipulotives, such as Boase 10 or place value
discs, until children can divide confidently withouwt concrete

aids.

The example below of this phase is hoased on this question:

‘BJ,,L,LAJ, and Sade share 52 pl,a,(éj.,n.,g cords equally. H.ouw
many ,pl,a,g,'m.,g cards does eoch person havxe?

The tens ploace is divided
by two. This leavxes one
remaoinder of ten that is
to he reqgrouwped in the
anit colamn.

The product of 2 tens is &
tens and this is recorded
and taken away from the
tens place (5-4= 1) This |
ten is recorded at the
hottom of the written
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Adivision.

2. The remaining ten is
regrouped and changed
for ones leawing twelxe
ONeA.

On the written method the
2 digit in ones column is
brouwght down to meet the
| ten to make |2.

Next, the |12 will bhe shared
by 2.

3. The 12 ones are shared hy
two, leaving a total of 26
(cards) ;,V,o,r each person.

On the written method the
product of 2 and 6 (12) is
ploced under the 12 and
subtracted, leaving no
remainder in this case.

6 is placed in the ones
section ,crg.’ the gquotient
bhecaumse 12 divided by 2

is 6 ones.

This next zxamplz has a ;,Ln,al. remainder and is hased on the
Question bhelow:

James, Mia and Jaiya share 76 heads equally. How many
bheads does each child get?
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l. First, divide the tens hy

3.
7 tens divided b,g three
equols two tens with one

remainder

2. Next, regroup the
remainder ten so that one

ten is ,e.,q,u,,ai to ten ones.
Add the tens and the

ones creating 16 ones.

3. Dinvide the ones ,b,g 3. 16
ones divided by three is
equal to 5 ones with a

remainder ,oj one.

This gives a final
quotient| answer of 25
(heads per person) and
one remainder/ left oner.

In this phase, the same process is followed; howewer, initially
the children will work on prohlems that have three digit
numhbhers and no remainders. For example:

525 + 3 =175
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Next, the children will wndertoke problems with three digit
numhers (as the dividend) and remainders. For example:

525 + 4 = |3l rl

At this stoage they may feel
confident at completing these
numhber sentences with.out
manipulatives or they may use
other representational
manipulatives such os ploce
value counters (pictured to the

right )

The children can oalso, when confident hegin to extend with
four digit dividends featuring thousand columns (2..,9. 1234)

ALALA L e LLANILALON AVALALAN e LASCO OQLLALA ALAN AL LA

Due to the nature of the large amounts of sharing or grouwping
NnecesAsary (on account of the two digit dinvisor), children can
only undertake this phase if they are secure with uwsing the
written long division in the prexviouws phase and no longer

need manipulatives.

Also, during this phase, it is helpful that the children create
a multiplication table of the divisor. The steps for this phase
are outlined hel.ow.

l. For the probhlem of 243 + 22
the first adwvisable stage
is to create a
multiplicaotion tahle for
the divisor of 22.

2. The 2 hundreds 3. The 2 tens are b. The 23 ones are
need to bhe regrouped with shared by 22,
regrouped with the 3 ones, giving a final
the b4 tens, making 23 quotient of |l
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m,a,kin,g 24 tens

and this is

Adivided by 22,

,Lz,cuvi,n.,g a

remainder ,oj 2

tens.

ONneA.

with a
remainder ,oj .

U

212

In this last phase, the same written long diwvision process is
followed; howener, when undertaking a problem working to
three decimal points and rouwnding to two decimaol ploces is
adrvised (as money uwses two decimal points) and place savers
of zero are added into any uwnpopuloted tenths, hundredths
and thousandths spoces. To he successful at this phose, a
secure understanding of ploce value is essential.

I3.10 + 5
A zero is
added in the
hundredth
space of the
dividend als.o.

| + 3
A zero is added
into the tenth and
hundredth spoce
to create spoces
for o decimal
remainder. Here the
3 in the gquotient
AA recurring
(,c,rz,a,tin,g Yol
Quotient of
0.333333...) bhut only
two decimal places
are uwsed.

| + 3
This is the same
calculation as the
prexious one only this is
represented in a compact
short division method.
This method is .only
tauwght when children’s
knowledge of
multiplication and
Adivision focts and their
understanding of
partitioning and place
rvolue is totally secure.
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Representing division uwsing diagrams and the ‘har
model’

The wse of diagrams and bhar models is porticularly
encouraged when wvisualising ond solving word probhlems
involving division. Diagrammatic and pictorial models are
particulorly encouraged early on when uwndertoking division;
howener, in the upper key stages bar modelling can hecome
essential to solving more complex problems. For example:

Joe has 6 times as many stickers as Emily. Joe has 48 stickers. How
many stickers does Emily have?

We know that Joe has 48 stickers in total.

48

Joe's Joe's Joe's Joe's Joe’s Joe's
Stickers | Stickers | Stickers | Stickers | Stickers | Stickers

Emily’s
Stickers

Joe has 6 times as many stickers as Emily. Joe has 48 stickers. How
many stickers does Emily have?

Itis clear then that Emily also has 8 stickers...

48

Joe's 8

Joe’s8 | Joe's8 | Joe's8 | Joe's8 | Joe's8
Stickers

Stickers | Stickers | Stickers | Stickers | Stickers

Emily’s
8
Stickers

The bhar model is particulory effective when comhbined with .o
relexvant diagram as shown when answering this gquestion,

outlined in the steps helow:

‘A pile of 5 identicol hooks, when stacked face to foce,
has a height of 36cm. If two more hooks were added to the

pile, what would the height then he?
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l.

Drow .a
diagrom of
the bhook
stack and
divide its
total height
by the
amount of

bhooks.

2. Represent the
hook stack in
a bar and
highlight (with
a question
mark the
secktion that is
missing).

3. Add all sections
,0; the har to jj..n.,d_

the jin,ai ANSNLT.

31




