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Emmaville Primary School
Calculation Policy
A whole School Approach to Mental and Written Calculations
A Guide for Teachers and Parents




Aims of the policy.

This policy is designed to create a common way of teaching calculation strategies at Emmaville Primary School, and to provide detailed guidance and
information to staff and parents to enable them to effectively support the development of children’s calculation skills. It has been devised to meet the
requirements of the National Curriculum 2014 for the teaching and learning of mathematics, and is designed to give pupils a consistent and smooth
progression of learning in calculations across the school. Please note that the early learning in number and calculation in Reception follows the ‘Development
Matters’ Early Years Foundation Stage document, and this calculation policy is designed to build on progressively from the content and methods established
in the EYFS. The consistent use of CPA (Concrete, Pictorial, Abstract) approach helps children develop mastery in both written and mental methods across all
the operations in an efficient, reliable way and develops children’s confidence in their understanding of methods we use.

Reception

Mathematics involves providing children with opportunities to develop and improve their skills in counting, understanding and using numbers, calculating
simple addition and subtraction problems; and to describe shapes, spaces, and measures.

Year 1 & 2

Children develop the core ideas that underpin all calculation. They begin by connecting calculation with counting on and counting back, but they also learn that
understanding wholes and parts will enable them to calculate efficiently and accurately, and with greater flexibility. They learn how to use an understanding of
10s and 1s to develop their calculation strategies, especially in addition and subtraction.

Year 3& 4

Children develop the basis of written methods by building their skills alongside a deep understanding of place value. They should use known
addition/subtraction and multiplication/division facts to calculate efficiently and accurately, rather than relying on counting. Children use place value equipment
to support their understanding, but not as a substitute for thinking.

Year 5& 6

Children build on secure foundations in calculation, and develop fluency, accuracy and flexibility in their approach to the four operations. They work with whole
numbers and adapt their skills to work with decimals, and they continue to develop their ability to select appropriate, accurate and efficient operations.

Key Language:

e Addition: sum, total, parts and wholes, add, altogether, more, ‘is equal to’, ‘is the same as’
e Subtraction: take away, less than, the difference, subtraction, minus, fewer, decrease

e Multiplication: double, times, multiplied by, the product of, lots of, equal groups

o Division: share, group, divide, divided by, half.



Overview of progression in calculation

EYFS / Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Combining two parts to Adding three single digits. Column method- Column method — Column method - Column method -
make a whole: part whole regrouping. regrouping. regrouping. regrouping.

model.

Use of base 10 to combine

Use cubes and draw round
3 cubes at a time.

using base 10 or place
value counters

g two numbers. Using place value counters | (up to 4 digits) Use of place value counters | Abstract methods.
e Starting at the bigger (up to 3 digits). for adding decimals.
g number and counting on — Place value counters to be
< using cubes. used for adding decimal
numbers.

Regrouping to make 10

using ten frame.

Taking away ones Counting back Column method with Column method with Column method with Column method with

regrouping. regrouping. regrouping. regrouping.

c Counting back Find the difference
_g (up to 3 digits using place (up to 4 digits) Abstract for whole Abstract methods.
% Find the difference Part whole model value counters) numbers.
= Place value counters for
'g Part whole model Make 10 Start with place value decimals — with different
v counters for decimals — amounts of decimal places.

Make 10 using the ten Use of base 10 with the same amount of

frame decimal places.
- Recognising and making Arrays showing Arrays Column multiplication Column multiplication Column multiplication
o equal groups. commutative 2digit x 1digit using base introduced with place value
'::'_U multiplication. 10 counters. Abstract only but might Abstract methods (multi-
g Doubling need a repeat of year 4 first | digit up to 4 digits by a 2
o (2 and 3 digit multiplied by | (up to 4 digit numbers digit number)
% Counting in multiples. Use 1 digit) multiplied by 1 or 2 digits)
S cubes, Numicon and other

objects in the classroom.

Sharing objects into groups | Division as grouping Division with remainder — Division with a remainder Short division Short division

using lollipop sticks, times

= Division as grouping e.g. | Division with arrays linking | tables facts and repeated Short division (up to 3 (up to 4 digits by a 1 digit Long division with place
o have 12 sweets and put to multiplication subtraction. digits by 1 digit — concrete number including value counters (up to 4
o them in groups of 3, how and pictorial) remainders) digits by a 2 digit number)
'S many groups? Repeated subtraction 2 digit divided by 1 digit

Children should exchange
into the tenths and
hundredths column too




Starting at the big-
ger number and

} i i k

" i

Place the larger number in your head and

Objective & Strategy Concrete Pictorial Abstract
Combining two Y £ $
parts to make a ‘ B von 4+3=7 —-[__5_|
whole: part- whole : "“\a $
maodsl Use part part whole model. A _q

Use cubes to add two . ' Use pictures to Use the part-part

hem?ugeﬂﬂiasagrm:: . ..[. '. add two num- 10=06+4 whole dizgram as

— inabar. T Tl bers tugeiher_ shown above to move
45 3 group or in into the abstract.
T .
12 +5=17 5+12=17

counting on

igﬁmmngummMMmmd

string and then count on to the smaller num-
ber 1 by 1 to find the answer.

1 1 17 13 4 16 16 7T TR 19 d0

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

count on the smaller number to find your
answer.

Regrouping to make
10.

Thiz is an essenticl skill for
column gddition lataer.

G+3=11

e v

l!l!!!!llt=i s

bizger number
amd use the
smialler number
T make 10,

Use ten frames.

9+ 5 =14 .

{1 [0

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

7+4=11

If | am at seven, how many more do | nead to
miake 10. How many more do | add on now?

Represent & use
number bonds and
related subtraction
facts within 20

2 more than 5.

Diive X (B TS

Emphasis should be on the language

‘1 more thon 5 is equal to 6.°
‘2 more than 5is 7.°

‘# is 3 more than 5.°

DILIAAY =




Objective & Concrete Pictorial Abstract
Strategy
Adding multiples of 50=30=20 T M 20+ 30=50
. e B | . -
ten ; : { |
. ' ' ' ﬂ‘ﬂ i ‘i ‘ ‘ 70=50+120
| Hins s e 40 + o =60
Model using dienes and bead strings Use representations for base ten.
Use known number H Children ex- (] [J+1=18 16-1=[ |
facts / plu-n.a ways of |E_|':__
Part part whol 10 s v |:| 1+|:|=1E 1E-|:|=1
art part whole \@ bers within 20 [ ]+ ]=20 20-[ |=[]
' [ ]+[ ]=20 =20-[ =[]
Uisi k fa a D O i . - =
sing known facts I:||:| + EID — I:IDDEID N 3ed=d
. I] 'Hl + Il = ”Hl” leads to
+ am ,mm — mm 20 +40="T0
o - | EER
EE leads to
children draw representations of H,Tand O 300 + 400 = 700
Bar model

L REY

7+3=10

\__ﬂ_ |

=

23+ 25=43




Combine to make 10 first if possible, or

Objective & Concrete Pictorial Abstract
Strategy
Add a two digit 17+5=22
eeeee ., vsepart 1 72522
number and cnes oooon ot \\
Use ten frame to part whale
make ‘magic ten and number Explore related facts
line to 17 +5=22
| 1847
" . 5417 =22
Children explore the pattern. 33—17=5 -
17+5=22 @ t T 1 17 5
16 20 23 |&2—5=17
27+5=32
Add a 2 digit num- 27 +10=37
. 27 + 30
ber and tens o +100 +10 +]0 27+ 20=47
c ' ' 27+0=57
i
25+ 10 =35 | | 1 1
| I | ]
Explore that the ones digit does not change W27 37 47 57
Add two 2-digit . Y 25+4
.
numbers //..I. / _n <20 +5 o aBi o3 aF ED+L Eq_ﬂ.,.
o ol ] ) Wi
= ] gl 8T TO T 20+ 40 =60
Mode! using dsenes , piace value counters Use number line and bridge ten using part +7 =12
and numicon while if necassary. GD+12=72
Add three 1-digit 4+ 7 +6)= "'
numbers + +
" J 10
' % Regroup and draw representation. [1 ?]
. ' comhbine the two numbers that maksy
N bridge ten then add on the third.
+

bridge 10 then add third digit

=15




Objective & Concrete Pictorial Abstract
Strategy
Column _Add"ftﬂ"'—”“ T o "“dd using Children mowve to drawing the counters using
regrouping (friendly T e . arnu a tens and one frame. 2 2 3
numbsers) mecon
(Eumnmnnnnnfll 1 T T
Add together the ones first, then the
Add two or three 2 or 3- | tens. Tens Linits + 1 1 4
digit numbers. 4 EE@ E i tens ones
£ E o .O
i o %
® ® : Add the ones first, then the tens, then
s | kot the hundreds.
D000 000e V-
M
@ 4
[Flove to using place value counters
- . T u - = -1 i i - ——
Calumn Additon with o®| 00 cidencmndmwaree | 20 4+ 3
Tegrouping 39 E@ % ﬁ » ® ®| ocontation of the grid to 10 + 8
| further support their :
15 a . % . L] 'l. understanding, carrying 6[_} -+ ]_ :"1 = ?3
. S E 4 Ll ° the ten undemeath the
® " jine o
Exchange ten ones for a ten. Model Start by partitioning -
using numicon and pv counters. 5 1 the numbers before i 6
| ot formal column to
146 show the exchange. —|_ 8 5
+ 52T

ILIaay =




Objective & Concrete Pictorial Abstract
Strategy : £ 2 [ |
CREA CoRaNue IS UsETRASs 0T Py . . r C — J—
v4—addnumbersvmh counters to add, exchanging ten ones for ®e :: A ::i
up to 4 digits a ten and ten tens for a hundred and ten L X ] ® ' 3 5 ‘ 7
humiedsfoqathousand. g s ® i.. '
Hundreds Teas ] Ones *® X<l .:: + 3 q 6.
— - nannn guldag ! ‘
| i i |l nas
= '"" ohidii - o | Continue from previous work to carry
Draw representations using pv grid. hundreds as well as tens.
Relate to money and measures.
Y5—add numbers with |Asyears 237+8179 o i 728
more than 4 digits. +546
tensl ones 4 henths| hundredths]  4ens _?:\u ;;5 hml:lﬁ 127.4
Add decimals with 2 dec- ‘e .. ol /S 11 £23-519 [
imal places, including ?)ggnoo 0000 b + |£17!- 15i5
o0 o000 ’
oo introduce decimal place value counters £ ? |l i q
and model exchange for addition. (0
{——
Y6—add several num- |As¥S ASYS 81,0519
bers of increasing com- 3668
sy 15,30 |
+ 20,55 |
T
I
Including adding money,
measure and decimals 23- 36 |
with different numbers insert zeros for 33 »i0) 88
of decimal points. i
points ek, M 111500
e (o B If' '
3y ]




Objective & Concrete Pictorial Abstract
Strategy
Taking away Use physical objects, counters | cubes etc i i ¥ N :
ones. to show how objects can be taken away. LAY 4 \ J Fi NS 7—A4 =3
000 YRR 55
6—4=2 S ,./']A
.. - [ ] FAYWA VAN AN ,_x
15 -3 = EI 15_9 = ?

2

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

Counting back

o899 oo

kiove objects away from the group,

counting backwards.
Kove the beads
- : along the bead
- sString as you count

lgpeaanaee @ backwards.

Count back in ones using a number line.

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

Find the

Difference

Compare objects and amounts

m T ‘Sewenis 3 more thom four’
4

T am 2 years alder than my

famer’
3 Par

siole

r
Lay objects to represent bar model.

Count on using @ number line to find the

difference.

Hannah hasl2 sweats and her sister has 5. How

mamny maore does Hannah have than her sister.?

"NOLLOVALENS =



Objective &

Strategy

Concrete

Pictorial

Abstract

Represent and use
number bonds and
related subtraction
facts within 20

Part Part Whola
madel

Link to addition. Use
r‘ T PP model to model

@i the inverse.

!

If 10 is the whole and & 5 one of the arts,

r
A

Move to using numbers within
the part whole model.

what s the other part?
_ L
10—6=4 Use pictorial representations to show the part.
Make 10 14—9 13—7 16—8
13—-T w8 .
n ' ‘ i (1) How many do we take off first to get to
[ sl B s
S N B LI B . LT LR B 107 How many left to take off?
|I| | | 1] ] ] Jump back 3 first, then another 4. Usa ten
as the stoppin it
Make 14 on the ten frame. Take 4 away PRINE B
to make ten, then take one more away so
that you have taken 5.
Bar model

S 0066

|

10=8+2
1l0=2+8
10—2=8
0—8=2

"NOLLOVALENS =



Objective & Strategy Concrete Pictorial Abstract
Regroup a ten into .
I ' ‘ * L8]
ten ones " ¥,
* 1 o =
L = " _ —_
- - s 20—4 =16

Use a PV chart to show how to change a b “¥ =

ten into ten ones, use the term “take and

make’
Partitioning to sub- 34—13=21 v e Children draw representations of Dienes and

- —_— e cross off.

tract without re- — - =
grouping. 43—21=22
Friandly numbars” =1 - O ,ﬁ

Use Dienes to —_———  Em 0

shiow how to par-

fition the number

when subtracting | s 0 e

without regroup- |mee——— = 43—21=22

. Tl

INg.
Make ten strategy k . ot
Progression should be P— ! =X -

. . j ol i) B ey a3 _ =
£rozsing ong tan, erossing = .-'-'I; ;lr?-’ ;l‘,l counting on' o ind diftarenos’ 93 ?E 1?
more than one ten, cross-
ing the hundreds. 34—28

Use 3 bead bar or bead strings to model
counting to next ten and the rest.

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

"NOLLOVALENS =



Objective & Concrete Pictorial Abstract
Strategy
Column subtraction TITRL, s
without i 111 B3I e —_— = h7-24=22
wregrovping | GRER $547—32 | mEmmmmw | S
(rieny numers) | BEEE o 3 _#2%%
T 204 3
_ ” ~ER T oy B - ¥
7 Intermediate step may
11 Darw representations to support under- be needed to lead to 5 4
B standing clear subtraction under-

Use base 10 or Numicon to model

standing.

il

LO

Column subtraction
with regrouping

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

s
‘29. Tens | Ones

= = T
: 'Efjﬂj' B 20}

odg
|

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

Begin by parti-
tioning into pv
columns

Then move to

formal method.

"NOLLOVHLENS <=



Objective & Concrete Pictorial Abstract
Strategy
Subtracting tens 734 - 179 Children to draw pv counters and show their
and ones exchange—sea Y3 e I
[ ?
Year 4 subtract with © g@ |.-.. 2 5- Lj_
up to 4 digits. e |e | S— l 5 G 2
]
Imtroduce decimal subtrac- & 188 |ee® I I (:1 2
tion through contet af (R EEHE . . .
monay © . ..

Muodel process of exchange using Murmi-
con, base ten and then move to PY coun-

change

and oligning the decimal

ters.

Year 5 Subtract Az Year 4 Children to draw pv counters and show their ‘Bf ,:)r 0 :3‘ "G,

with at least 4 dig- exchange—see ¥3 ~ 51 ?

its, including money

and measures. 2 8 ,,'Ul pl E

Subtroct with decimal I i . |

] [

walues, inclwding mivtures for place- /.?/r G ﬂ/ .

of integers and decimals holders _ ‘F 1 i
96 -

Year 6—Subtract
with increasingly
large and more
complex numbers
and decimal values.

Y6 9 9

- €9.949

60750
V'S U 9 iy
= 3‘5":}3@&:
69 - 339k

"NOLLOVALENS =



Objective & Concrete Pictorial Abstract
Strategy
Doubling Use practical activities using manip- | Draw pictures to show how to double numbers | Partition a number and then double each part

ultives including cubes and Mumicon
to demonstrate doubling

/ O+0 = [0

' [+ =

double 45t B @
+ =

Double 4 is 8

before recombining it back together.

16
7 \
10 [+
I id I %l

20 + 12 =32

Counting in mult-

418
Count the groups as children are skip

Count in multiples of a number aloud.

ples counting, children may use their fin- . . . Write sequences with multiples of num-
gers as they are skip counting. .' bers.
Children make representations to show
counting in multiples.
2,4,6,8,10
B e W N . N
OO 08 8D Negic DI Sonegle S
PR E E e w2 g 40,15, 20,25, 30
Making equal : 2x4=8
groups and -% Draw ‘f::—’q loshow2x3 =5
counting the total ﬁ %

|_|1:|=E

Use manipulatives to create equal groups.

Draw and make representations

XNOLLYIIdILINN =



Objective & Concrete Pictorial Abstract
Strategy
Repeated addition Use pictorial including number lines to solve Write addition sentences to describe objects
Prob There are 3 sweets in one bag. and pictures.
How many sweets are in 5 bogs
altogether?
e 343434343
(® e (®e-15 ‘ .
A & 2+42+4242+2=10 c
afsdfst —
Y e :
Use different objects to add — \:/A\:/‘\;/.\——.: q
equal groups =
Understanding ar- |Use objects laid out in arrays to find the an- | Draw representations of arrays to show under- 3x2=6 1
rays swers to 2 lots 5, 3 lots of 2 etc. standine.... ... ... - -
=151 | Gl BB 2x5=10 g
e ey . S|
@ @ C g £
& ®CCc $C o
|




counters.

nll il
il il =

N

mED mE e
BEE BE e

40+ 12=52

show how to double numbers

Objective & Concrete Pictorial Abstract
Strategy
Doubling Model doubling using dienes and PV Draw pictures and representations to Partition a number and then double

each part before recombining it back
together.

16
7\
10 3]
I xE %2

20 + 12 =32

Counting in mult-
plesof 2, 3,4,5, 10
from 0

(repeated addition)

Count the groups as children are skip
counting, children may use their fin-
gers as they are skip counting. Use bar

models.

E+5+5+5+5+5+5+5=40

Mumber lines, counting sticks and bar
models should be used to show repre-
sentation of counting in multiples.

II' F '...Il‘.. 1.' T rrrrrrrs rrIT
IIIL1IJI I]JIIJ_—ll'I' rtrrretrrrrd {

Count in multiples of a number aloud.

Write sequences with multiples of
numbers.

0,2,4,6,8, 10
0,3,6,9,12, 15
0,5, 10, 15, 20, 25, 30

4 x 3




Objective &
Strategy

Concrete

Pictorial

Abstract

Multiplication is
commutative

bes and

Murmicon.

Create arrays using counters and cu-

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

Use representations of arrays to show different
calculations and explore commutativity.

y828

12=3x4
12=4x3

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

00000
00000
00000

E+5+5=15
3+3+3+3+3=15

5x3=15
3x5=156

Using the Inverse

This should be
taught alongside
division, so pupils
learm how they
waork alongside
each other.

X,

HEIE.

0000
HIEIEn

2xd=8

452 =8

4=F2

Show all 8 related fact family sentences.

XNOLLYIIdILINN ==



Objective & Concrete Pictorial Abstract
Strategy
Grid method Show the links with arrays to first intro- Children can represent their work with place Start with multiplying by one digit num-

dura tha erid mathnd value counters in a way that they understand. bers and showing the clear addition

4 rows They can draw the counters using colouwrs to alongside the grid.
¥ i; EE ;g i E :::.'5 shonw differant amounts or just use the circles in » 20 5
of 3 the different columns to show their thinking as
210
hMowe onto base ten to move towards a shown below. 7 —

210 + 35 = 2L5

more compact method.

:I T I 1]

Do 4 rows of 13
OCe
OcH

I T O CH

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

Mowe on to place value counters to show method.
hovw we are finding groups of a number. we
are multiphing by 4 50 we need 4 rows 10 8
@ @ @ -
. 4% 126
i 10 100 80
Bar model are used to explore missing numbers 3 30 24

LEREL

4 ¥ =20

Then you hawve your answer.

XNOLLYOMdLLTN <




Objective & Strategy Concrete Pictorial Abstract
Grid method recap Children can represent their work with place
from year 3 for 2 Use place value counters to show how we value counters in a way that they understand. Start with multiplying by one digit num-

=53 N are finding groups of a number. We are mul- : bers and showing the clear addition
digits x 1 digit AR They can draw the counters using colours to . L

tiplying by 4 so we need 4 rows ahow cilferent o just use the circles in alongside the grid.

| s | the different columns to show their thinking as = ~ =
i | X306 shown below.

Mo-w..z to multiplying } 5 210 35
3 digit numbers by l
1 digit. (year 4 ex- 210 + 35 = 245 |
pectation)

Add up each coh%_ = a— _:E\es

making any exchanges needed
Column multiplication | Children can continue to be supported by 327

place value counters at the stage of multipli- x |300 J20 |7 >

Gom'll'llsnnallvdmewherethetesno 4 | 1200 | 80 28 x 4

regrouping. 321x2 =642

28

Itis im-
portant at
20 | this stage
| thatthey
P B
“* | multiply
au| theones
‘ “r | first.

The corresponding long muitiplication is mod-

elled alongside

The grid method my be used to show how this
relates to a formal written method.

Bar modelling and number fines can support
learners when solving problems with multiplica-
tion alongside the formal written methods.

XNOLLYOMdILIN =




Objective & Concrete Pictorial Abstract
Strategy

Column Multiplication for
3 and 4 digits x 1 digit.

- J300 20 7 | e 327

I is im- 4 1200 |ao |za
portant at x 4
this HSEE EE
that they
always 20
multiply
the ones 1200
W= first.
- 1308

Children can continue to be supported by

pIaFe 'uaIuiE |.:r.1fu.r1ter5 at the stage of rI'I!l|1:I|:I|I- 3 2_ ? This will lead to
cation. This initially done where there is no Y4
. u_ a compact
regrouping. 321 2 =642
1 30 8 method.
I Fa
Column multiplication | Manipulatives may still be used with the cor-
. N 1|8 18 x 3 onthe
respanding long multiplietion modelled 10 )
alongside . first row
= e ".,,: ana:z-l,cam,r-
-' -] ing the 2 for 20,
1|8 |0 then 1x 3)
213 |4 18 x 10 on the
. 2nd row. Show
multiplying
10 by
23 o
T | r lE'L putting
=TT Zerain
O tl-. (1234 w &) units first
Continue to use bar modelling to support prob- | !‘l O (1234 « 10)
lem solvi
e [ 9,70 1




Objective & Concrete Pictorial Abstract
Strategy
hMultiplying decimals remind children that the single digit belongs

up to 2 decmal plac-
es by a single digit.

in the units column. Line up the decimal
points in the guestion and the answer.

~U7joe w

¥
<

XNOLLYIIdLIN =



Objective & Concrete Pictorial Abstract
Strategy
Division as sharing Children use pictures or shapes to share quanti- .
oy 12 shared between 3 is
&P $P 3
Use Gordon ITPs for
modelling

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

Z2. ¥

| @ “
4 4 4

12 shared between 3 is 4




Objective & Concrete Pictorial Abstract
Strategy
Division as sharing Children use pictures or shapes to share quanti- 12 ~ 3 - 4

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

bes.

£ 3

$$ 3%

Children use bar modelling to show and support
understanding.

12=-4=3

Division as grouping

Divide quantities into equal groups.

Use cubes, counters, objects or place value
counters to aid understanding.

|0000e soses saves senes sonee srvse [sunne

u i " " = » = >

Use number lines for grouping
+3 «3 -3 -5

ENENI NN

P13346070.wuu

i . 4 2

12+3=4

Think of ume var a> @ wnose. Spic oo the num-

ber of groups you are dividing by and work out
how many would be within each group.

20

20 45«2
Sx =20

28=7=4

Divide 28 into 7 groups. How many are in

each group?

+ NOISIAIA S



Objective &

Strategy

Concrete

Pictorial

Abstract

Diiwision as grouping

Use cubes, counters, objects or place value
counters to aid understanding.

24 divided into groups of 6= 4

96 + 3 =232

e e e
e “@0 %@
c® o® 5

Continue to use bar modelling to aid solving
division problems.

20
20+ 5=7
9 x7=20

How many groups of 6 in
247

24+-6=4

Diivision with arrays

e

Link division to multiplication by creating an

array and thinking about the number sentanc-

es that can be created.
Eg15=3="5 S5x3=15
15+-5=3 3x5=15

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

0000

OO
QOG
QO C
GO0
@00

Find the inverse of multiplication and division
sentences by creafing eight linking number
sentences.

Trd=2E
4xTF=2E
2B=T=4
2B=4=7
2B=Tx4
2B=4x7
4=2E=7

T=2E+4




Ohjective &

Strategy

Chivision with remain-

ders.

Concrete Pictorial Abstract
14=3 = Jump forward in equal jumps on a number line | Complete written divisions and show the re-
then see how many more you need to jumpto | mainder using r.
Divide objects between groups and find a remainder.
see how much is left over 25 - B =3 REMAINDER &
- T T T
dividagnd  diviser  guotiant sernairElern
=& & 28 R
- Draw dots and group them to divide an amount
* and clearly show a remainder.
& :
L]
renaindey
Use bar models to show division with remain-
ders.
a7
Example wilhou! remainder
40 =5 +5+5454545+5+5 =8 fwes
Agk ‘How many 5= in 407
0 5 1015 20 25 30 35 40
Cxample wilh rermamde
+E+6+H+6+ 8§ + = 6 sixes with a remainder of 2

0 & 1218 24 30 36 38

For larger numbers, whan it becomes inefficient to count in single multiples . bigger
jumps can be recorded using known facts.




Objective & Concrete Pictorial Abstract
Strategy
Divide at least 3 digit |96+3 Tens I nits Students can continue to use drawn diagrams Bagin with divisions that divide equally with
numbers by 1 digit. with dots or circles to help them divide numbers | M0 remainder.
3 2 inta equal groups. 2 1 B
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Use place value counters to divide using the
bus stop method alongside
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start with the biggzest place value, we are
chiaring 20 into three groups. We Can put 1
ten in each group and we have 1 ten left over.
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‘we exchange this ten for ten ones and then
chare the ones equally among the groups.
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‘we look how much in 1 group so the answer
is 14,

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

Mowve onto divisions with a rermainder.

8 6 r 2
3
2 4 3 2

Finally mowve into decimal places to divide the
total accurately.
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Long Division

Step 1—a remainder in the ones

h 1o

041R1
4) 165

4 does not go into 1 (hundred). So combine the 1 hundred with the 6 tens (160).

4 goes into 16 four times

4 goes into 5 once, leaving a remainder of 1.

thhto

0400R7
8) 3207

B does not go into 3 of the thousands. So combine the 3 thousands with the 2 hundreds (3,200).

8 goes into 32 four times (3,200 + 8 = 400)
8 goes into 0 zero times (tens).
8 goes into ¥ zero times, and leaves a remainder of 7.




Long Division

Step lcontinued...

h t o
061
4) 247
—4

3

When dmviding the ones, 4 goes into 7 one time. Multiply 1 = 4 =4 wnte that four under the 7, and subract. This finds
us the remainder of 3

Check 4 =61 + 3 =247

th h t o
0402
4) 1609
-8

1

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

Check: 4 =402 + 1 =1,609




Long Division

Step 2—a remainder in the tens

= 2 = 2 whole tens -- but there i1s a
remainderl

Two goss into & two times, or 5 tens

Tofind i, multiply 2 = 2 =4, wnte that
4 under the five, and subtract to find
the remainder of 1 ten.

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

Mext drop down the 8 of the ones
next to the leftover 1ten. You
combine the remainder ten with 8
ones, and get 186.

Divide 2 into 18. Place 9 into the
guotiant.

Multiply 8 = 2 = 18, write that 18
under the 18, and subtract.

1. Divide. 2. Multiply & subtract. 3. Drop down the next digit.

1o i o t o

29 29 29

2758 2)58 2)58

-4 -4 -4

18 18 18
-18 -18

0 0

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

quotient is 29.




Long Division

Step 2—a remainder in any of the place values

1. Diwiche., £, Multply & subtract. 3 Drop down the next digit.
L] htooo n1a
1 1 18
2)2T8H 2278 2)2F &8
=2 -d ]
0 OF

Two goes into 2 one time, or 2
hurdrade + 2 = 1 hundred.

Kultply 1= 2 = 2, writa that 2 undar
the two, and subirset 10 find the
remainder af 2ero.

Mext, drop down the 7 of the tane
mesl o the zerm

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

hto hte hila
13 13 13

21278 21278 21278

-2 -2 -4

07 0T or
- b - &

1 18

Civid= I inlo 7. Plac= 3 into Ehe
quoti=nt

Multiply 3 = 2 = &, writ= that & under
the 7, and sublract to find e
remamder al 1 ten.

Mext, drop down the 8 of the ones
next to the 1 lefiover f=n

1. Diwide, Z. Multiply & subtract. 1. Drop down the next digit.
L = hta nta
138 139 139
21278 20278 2)278
-2 -2 -2
T ar or
- & - 6 - B
18 18 18
-18 -18
0 0

Civids 2 irdo 16, Place 9 info the
quofizni

Multiply 8 = 2 = 18, aaile that 18
under the 15, and sublract o find e
reamainder af 2er0.

There are nd more digis o drop
doaam. The quotient is 138,




