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Overview of Calculation Approaches

Early Years into KS1

* Visualisation to secure understanding of the number system, especially the use of place value
resources such as Base 10, Numicon, 100 Squares and abaci.

* Secure understanding of numbers to 10, using resources such as Numicon, Tens Frames, fingers
and multi-link.

* Subitising to begin making links between the different images of a number and their links to
calculation.

* Practical, oral and mental activities to understand calculation.
* Personal methods of recording.
Key Stage 1
* Introduce signs and symbols (+, -, x, + in Year 1 and <, > signs in Year 2)

* Extended visualisation to secure understanding of the number system beyond 100, especially the
use of place value resources such as Base 10, Place Value Charts & Grids, Number Grids, Arrow
Cards and Place Value Counters.

* Further work on subitising and Tens Frames to develop basic calculation understanding,
supported by Numicon and multi-link.

* Continued use of practical apparatus to support the early teaching of 2-digit calculation. For
example, using Base 10 or Numicon to demenstaig partitioning and exchanging before these
methods are taught as jottings / nu

* Methods of recording / jottings to s A2q: Counting On....

counting on). A

[ANVANVAVETVAE
* Use images such as empty number 8 9 01 2 B
calculation. 8+5=13
Year 3

* Continued use of practical apparatus, espe Place Value Counters, Base 10 and Numicon to
visualise written / column methods before and as they are actually taught as procedures.

* Continued use of mental methods and jottings for 2 and 3 digit

calculations. $10: Expanded Column
723 - 356 = 367
* Introduction to more efficient informal written methods / jottings including 600 1o 1
expanded methods and efficient use of number lines (especially for _%gg 50 w“
subtraction). 300 60 7

* Column methods, where appropriate, for 3 digit additions and
subtractions.

Years 4-6
* Continued use of mental methods for any appropriate calculation up to 6 digits.
» Standard written (compact) / column procedures to be learned for all four operations

» Efficient informal methods (expanded addition and subtraction, grid multiplication, division by
chunking) and number lines are still used when appropriate. Develop these to larger numbers
and decimals where appropriate.

N.B. Children must still be allowed access to practical resources to help visualise certain calculations,
including those involving decimals
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General Principles of Calculation

When faced with a calculation, children are able to decide which method is most
appropriate and have strategies to check its accuracy.

Whatever method is chosen (in any year group), it must still be underpinned by a secure
and appropriate knowledge of number facts.

By the end of Year 5, children should:

« have a secure knowledge of number facts and a good understanding of the four
operations in order to:

o carry out calculations mentally when using one-digit and two-digit numbers
o use particular strategies with larger numbers when appropriate

« use notes and jottings to record steps and part answers when using longer mental
methods

« have an efficient, reliable, compact written method of calculation for each operation
that children can apply with confidence when undertaking calculations that they
cannot carry out mentally;

Children should always look at the actual numbers (not the size of the numbers) before
attempting any calculation to determine ey need to use a written method.

Therefore, the key question children sh emselves before attempting a
calculation is: -

Can 1 do this
in my head?
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The Importance of Vocabulary in Calculation || ¢glculation Vocabulary

It is vitally important that children are exposed to the relevant Csame value as> Cbalance)
calculation _vocabulary throughout their progression through the Adition) X Multiplostion
four operations. Operations

= Subtraction, (3 Division)

® e N e, )
Key Vocabulary: (to be used from Y1) —

Addition Vocabulary
Addition:  Total & Sum Add Cincrease; Cadd) StotaD)
E.g. ‘The sum of 12 and 4 is 16’, “12 add 4 equals 16’ + @ \y ~“@ddition)
12 and 4 have a total of 16’ CHole “count on)

w&'@ @m@ .
Subtraction: Difference | Subtraction Vocabulary
Subtract (not ‘take away’ unless the strategy is take away / count back) @ gdec\rea@
E.g. ‘The difference between 12 and 4 is 8’, @S\ (Jegs)
‘12 subtract 4 equals 8 Subtrac B Fewer)
Multiplication:  Product  Multiply i it

E.g. “The product of 12 and 4 is 48’,

Multiplication Vocabulary
12 multiplied by 4 equals 48’

s o) Seroduct
\lﬂ'e/\_bly

Division: Divisor & Quotient
E.g. “The quotient of 12 and 4 is 3, lots o % amltiply>
12 divided by 4 equals 3 ® g
‘When we divide 12 by 4, the divisor of 4 goes into 12 three —
fimes’ Y g Division Vocabulary

J\_@@ Share)

¥ Chalve> .7. ~divisor
Additional Vocabulary: factor; /* - Quotient
The VCP vocabulary posters (below) contain both the key and w  divide)
additional vocabulary children should be exposed to. R
Conceptual Understanding Addition C(llcula'l'ion Subtraction CGIculution
Using key vocabulary highlights some 2 6 6 — —
important conceptual understanding in w 3 P mﬁs) ‘
calculation. For example, the answer in a e Total /

d ta minu ff

subtraction calculation is called the difference. \:_——i_yﬁ) _\—jﬂuhﬁﬂ'@
Therefore, whether we are counting back ® ¥ | || Serman e

(taking away), or counting on, to work out a T ; o g
subtraction calculation, either way we are Multiplication Calculation ||| Division Calculation

always finding the difference between two 4 X 2 — 8 8 - 2 — 4

numbers. / (multiplied by | (equals) / | (divided by (equals)

® @ ® @
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Mental Methods of Calculation

Oral and mental work in mathematics is essential, particularly so in calculation.

Early practical, oral and mental work must lay the foundations by providing children with a good
understanding of how the four operations build on efficient counting strategies and a secure
knowledge of place value and number facts.

Later work must ensure that children recognise how the operations relate to one another and
how the rules and laws of arithmetic are to be used and applied.

On-going oral and mental work provides practice and consolidation of these ideas. It must give
children the opportunity to apply what they have learned to particular cases, exemplifying how

the rules and laws work, and to general cases where children make decisions and choices for

themselves.

The ability to calculate mentally forms the basis of all methods of calculation and has to be
maintained and refined. A good knowledge of numbers or a ‘sense’ of number is the product of
structured practice and repetition. It requires an understanding of number patterns and
relationships developed through directed enquiry, use of models and images and the
application of acquired number knowledge and skills. Secure mental calculation requires the
ability to:

« recall key number facts instantly — for example all number bonds to 20, and doubles of

all numbers up to double 20 (Ye tion facts up to 12 x 12 (Year 4);

+ use taught strategies to work . — for example, recognise that
addition can be done in any ord :o mentally a one-digit number to a

use commutativity in multiplication ( - ,. |mate the answer to a calculation and use
inverse operations to check answers ( wrS 3 & 4), use their knowledge of the order of

operations to carry out calculations involving the four operations (Year 6).

The first ‘answer’ that a child may give to a mental calculation question would be based on
instant recall.

E.g. “What is 12 + 47", “What is 12 x 47", “What is 12 — 47" or “What is 12+ 47" giving the

immediate answers “16”, “48”, “8” or “3”

Other children would still work these calculations out mentally by counting on from 12 to 16,
counting in 4s to 48, counting back in ones to 8 or counting up in 4s to 12.

From instant recall, children then develop a bank of mental . -
calculation strategies for all four operations, in particular MA4: Double & Adjust
addition and multiplication.
These would be practised regularly until they become 45 + 46 9 I
refined, where children will then start to see and use them as 45 + 45 + |
soon as they are faced with a calculation that can be done N F
mentally. 90 + 1= 91

® EE———— )
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Informal Written Methods and Mental Jottings

The New Curriculum for Mathematics sets out progression in written methods of calculation,
which highlights the compact written methods for each of the four operations. It also places
emphasis on the need to ‘add and subtract numbers mentally’ (Years 2 & 3), mental arithmetic
‘with increasingly large numbers’ (Years 4 & 5) and ‘mental calculations with mixed operations
and large numbers’ (Year 6). There is very little guidance, however, on the ‘jottings’ and
informal methods that support mental calculation, and which provide the link between answering
a calculation entirely mentally (without anything written down) and completing a formal written
method with larger numbers.

This policy (especially in the progression of addition and multiplication) provides very clear
guidance not only as to the development of formal written methods, but also the jottings,
expanded and informal methods of calculation that embed a sense of number and
understanding before column methods are taught. These extremely valuable strategies include:

Addition — number lines partitioning expanded methods
A3a: Forwards Jump AS5a: Partition Jot A6: Expanded Column
+20 +5 ‘\\ / 15
\ 120
5,/\.,,/\52 70 +12 800
v e . — " 93s
(In addition to the 5 key mental strategi n - sfe ‘Addition Progression’)

Subtraction — number lines (especi expanded subtraction

for “ on)

§7: Backwards Jump $8: Triple Jump! $10: Expanded Column
38 45 75 +3 +30 +5 723 - 356 = 367
NS AR 4 Y R T 600 110 1
7 -30 37 40 70 75 ggg ,gg g
75-37 =38 75-37 =38 300 60 7
® e @ ® e ® e @
Multiplication — number lines partitioning expanded grid method
Mé4: Multi Boing! Mé4a: Partitioning (Mé: Expanded Column) | || MS: Grid Method
10x5  5x5 5x5=75 15 5x5=75
NN x_5 x[10[5
o 50 75 10 x5 =50
25 x5 5| 50 |25
10 x5 =50 5x5=25 50 sx10
sxsers PR 07 . T8 L[| so+:s=75

in addition to the key mental strategies for multiplication (see ‘Multiplication Progression)

Division — number lines chunking (as a jotting) chunking (written method)
DZ7: Chunking Jump D8: Find the Hunk! (D11: Chunking)
4x10 4x8 72+ 4 =18 18
w0 O\ W\ amy ook ".)Z_g % x10)
o 40 72 l.lo + 312 39
—— 4 -32wx®
w72 + & =_]_8_* e 0 +8 =18 0O 7.4-18

®
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Formal (Column) Written Methods of Calculation

The aim is that by the end of Year 5, the great majority of children should be able to use an
efficient written method for each operation with confidence and understanding with up to
4 digits.

This guidance promotes the use of what are commonly known as ‘standard’ written methods —
methods that are efficient and work for any calculation, including those that involve whole
numbers or decimals. They are compact and consequently help children to keep track of their
recorded steps.

Being able to use these written methods gives children an efficient set of tools they can use
when they are unable to carry out the calculation in their heads or do not have access to a
calculator. We want children to know that they have such a reliable, written method to which they
can turn when the need arises.

In setting out these aims, the intention is that schools adopt greater consistency in their
approach to calculation that all teachers understand and towards which they work.

There has been some confusion previously in the progression towards written methods and for
too many children the staging posts along the way to the more compact method have instead
become end points. While this may represent a significant achievement for some children, the
great majority are entitled to learn how to use the most efficient methods.

The challenge for teachers is ..-m-;..- bejr children should move on to a
refinement in the method and beco ( ‘,G_‘h ore efficient at written calculation.
\

The incidence of children moving betwel gls and Iffcalities is very high in some parts of
the country. Moving to a school where tHh

\ Wh of calculation is unfamiliar and does

not relate to that used in the previous sc \: ca /' e progress a child makes in
mathematics. There will be differences in pRgtices gfd approaches, which can be beneficial to
children. However, if the long-term aim is ~..:-/ across all schools and if expectations
are consistent then children’s progress will be enhanced rather than limited.

The entitlement to be taught how to use efficient written methods of calculation is set out clearly
in the National Curriculum objectives. Children should be equipped to decide when it is best to
use a mental or written method based on the knowledge that they are in control of this choice as
they are able to carry out all methods with confidence.

This policy does, however, clearly recognise that whilst children should be taught the efficient,
formal written calculation strategies, it is vital that they have exposure to models and
images, and have a clear conceptual understanding of each operation and each strategy.

The visual slides that feature below (in the separate progression documents) for all four
operations have been taken from the Sense of Number Visual Calculations Policy.

They show, wherever possible, the different strategies for calculation exemplified with identical

values. This allows children to compare different strategies and to ask key questions, such as,
‘what’s the same, what’s different?’

MSb: Grid Memﬁﬂ,wm M6: Expanded Column M?: Column Multiplication
147 x 4 =588 L ¢ 147
x 100 40| 7 28 4x7) x &
4 |400(160/28 400 (4 100 588
ot st o | M| S I | T
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National Curriculum Objectives — Addition and Subtraction
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Ivision

National Curriculum Objectives — Multiplication and D
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Addition Progression Addition Calculation

The aim is that children use mental methods when appropriate, “'“) ’.‘ ‘Nm's)
but for calculations that they cannot do in their heads they use addend D | @

an efficient written method accurately and with confidence.
| . oy At + (Sum)

Children need to acquire one efficient written method of & e

calculation for addition that they know they can rely on when
mental methods are not appropriate.

To add successfully, children need to be able to:
- recall all addition pairs to 9 + 9 and complements in 10;
« add mentally a series of one-digit numbers, such as 5 + 8 + 4;

« add multiples of 10 (such as 60 + 70) or of 100 (such as 600 + 700) using the related
addition fact, 6 + 7, and their knowledge of place value;

+ partition two-digit and three-digit numbers into multiples of 100, 10 and 1 in
different ways.

Note: It is important that children’s mental methods of calculation are practised and
secured alongside their learning and use_gfan gfficient written method for addition.

Mental Addition Strategies

There are 5 key mental strategies for aqQiff@R.WHIch nedhl to be a regular and consistent part of
the approach to calculation in all classes

These strategles will be introduced |nd|V| IIy appropriate, and then be rehearsed and
' : second nature.

These strategies are partitioning, counting offyfound and adjust, double and adjust and
using number bonds. The first two strategies are also part of the written calculation policy (see
pages 12-14) but can equally be developed as simple mental calculation strategies once
children are skilled in using them as jottings.

Using the acronym RAPA CODA NUMBO, children can be given weekly practice in choosing
the most appropriate strategy whenever they are faced with a simple addition, usually of 2 or 3
digit numbers, but also spotting the opportunities (E.g. 3678 + 2997) when they can be used with
larger numbers

RA Round & Adjust
PA Partitioning

co Counting On

DA Double & Adjust
NUMBO Number Bonds

For example, using the number 45, we can look at the other number chosen, and decide on the
most appropriate mental calculation strategy.

MATE: Partitioning MA2: Counting On MA3: Number Bonds ||| MA4: Double & Adjust ||| MAS: Round & Adjust
45+82=127 || 45+20=65 || 45495=140]| 45+ 46 =9 45 + 39 = 84
1% \ +20 \ T A 48+45+1 45440 -1

1204+(7 =127 || (45 (65 Ll 90+ 1= 9 85- 1=86
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The 5 key strategies need to be linked to the key
messages from pages 2 and 3 —

The choice as to whether a child will choose to use a
mental method or a jotting will depend upon

a) the numbers chosen and

b) the level of maths that the child is working at.
For example, for 57 + 35
a Year 2 child may use a long jotting or number line
a Year 3 child might jot down a quick partition jotting,
a Year 4 child could simply partition and add mentally.

Needa ||

| A3b: Forwards Jump

| 86+48 =134
0+

8

| AZd: Column Addition
4873
+3762
8635

As a strategy develops, a child will begin to recognise the instances when it would be

appropriate: -

E.g. 27 +9,434 + 197, 7.6 + 1.9 and 5.86 + 3.97 can all be calculated very quickly by using the
Round & Adjust strategy.

Below you can see the progression of each strategy through the year groups, with some
appropriate examples of numbers, which may be used for each strategy.

MA

MAL: Partitioning
45+ 82 =127

120 + 7 =127

MAZ2: Counting On
45420 = 65

+20
45 65

MA3: Number Bonds
65 + 95 =140

MA4: Double & Adjust
45 + 46 = 91
45 4 45 + 1

90+ 1= 9l

MAS: Round & Adjust

45 +39 =84
45440 -1

85- 1= 84

MA2a: Counting On_

MA2b: Counting On

MA%: Double & Adjust

MAS: Round & Adjust

2+5=1 57+10=67 5+6=11 45+ 9 =54
I I \ \' 430 54541 45+10-1=
2 7 57 (67 i 10+ 1=11 55- 1=54
MAE: Partitioning MAZ2a: Counting On | MA2b: Counting On | MA3: Number Bonds | MA4: Double & Adjust | MAS: Round & Adjust
43+21=64 78+7 =85 58+ 40 =298 3+4+7=14 7+8=15 45 +19 =64
Y2 \ e . \- 520\ N 74741 45+20-1
60 + 4 =64 78 85 58 98 10 4 Y+ 1=15 65- 1= 64
MAL: Partitioning MAZ2a: Counting On || MA2b: Counting On || MA3: Number Bonds || MA4: Double & Adjust || MAS: Round & Adjust
57+25=82 || 85+50=135| 534+300=834 ||43+49+7+21=80| 16+17=33 45+ 97 = 142
' 3 e +50 4800 'so‘\.\io 6+16+1 454100 - 3
70 + 12 =82 85 135 534 834 324 1=33 WS- 3=142
A - e - - » -9 - - A - ~—© - -
MA: Partitioning MA2a: Counting On | MA2b: Counting On_ | MA3: Number Bonds | MA%: Double & Adjust | MAS: Round & Adjust
648 +231=879 | 784 + 60 = 844 | 4837 +3000=8347 || 42+16+28+56 =160 37 +38 =75 | 345+298 =643
Y4 [S55eSE & \: itk 7o\io/ 37 +37 41 3454+300-2
800+ 70 + 9 =879 784 844 4837 7837 74+ 1=75 645 - 2=643
MAL: Partitioning MA2a: Counting On | MA2b: Counting On_ | MA3: Number Bonds | MA4: Double & Adjust | MAS: Round & Adjust
Y 576 + 258 = 834 || 837 + 500 = 1337 || 7583 45000 = 12583 || c4s e, cr270ctsbntoar || 125+ 127 = 252 || 4645 + 1996 = 6641
NEK \ \ e g 4645 +2000 - 4
5 NLS +500 #5000 £6.00 £3.27 b 1 e 6645- 4 =664
700+ R0+ 14 = 834 837 (1337 7583 nses 250+ 2 =252

Y6

MAI: Partitioning
4.73+221=6.94

6 +0.9 40,04 =694

MAZ2a: Counting On

43,0626 + 30,000 = 73,626

+30,000
o) 702

MA2b: Counting On_

5,763,047 + 4 000,000
\ = 0,763,047
.‘ -4 000 000
{'s,763,9477 (9,763,947

MA3: Number Bonds

26.25430L63+21.75.77.63

46 3163

MA%: Double & Adjust
45+4.7=92
45445402

9+ 0.2=92

MAS: Round & Adjust

45.2 4 49.9 =95.1

45.2+50-0.1
95.2- 0.1=95.1
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Models

Aggregation

(Combining sets and counting all)

Addition

A: Aggregation

Combining two sets of objects and counting all method!

- \
e re

N
\

o /

A /
Y .-

P
-
-

“If 1 have 4 red counters and 2 blue, how many altogether?” “6"

® ®

Augmentation

(Adding to an existing set - counting on)

1

- o
A: Augmentation
Adding to a set (counting on method)
“If 1 have 4 red counters and then add 2 more, how many in total?” “6"

® ®
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Stage 1

Finding a Total and the
Empty Number Line

Alternative Method:

Counting on Mentally
or as a jotting

FS/Y1

Initially, children need to represent addition using a
range of different resources, and understand that a total
can be found by counting out the first number, counting
out the second number then counting how many there

are altogether.

3+5=8

Al: Objects & Pictures

“H 1 hove 3 and then § mre, how many oltogether? Answer: 8"

® i

3 (held in head) then use fingers to
count on 5

(‘3... 4,5,6,7,8)

This will quickly develop into placing the largest number
first, either as a pictorial / visual method or by using a
number line.

5+3=8

Ala: Largest Number Ist | [ | A2: Counting On
#4141

0%%%e [/,

5+3=8 5+3=8

Y1/2

5 (held in head) then count on 3
(*5...6,7,8")

Steps in addition can be r
steps often b

8 +

ne. The

A2q: Counting On__

+1 i-l-] *+1 '-H '+I

8 9 0O n 12 3

8+5=13

———

8 (held in head) then count on 5
(“8...9,10,11,12,13")

The next step is to bridge through a multiple of 10.

A2b: Counting On

+3

TVAINATN\VAH\+1\/+
57 58 59 60 61 62 63

57 +6=63

I

57 (held in head) then count on 6
(“57 ... 58,59,60,61,62,63")

The number line becomes a key image for
demonstrating how to keep one number whole, whilst
partitioning the other number.
Teach the children firstly to add the tens then the ones
individually (43 +24=43+10+10+1+1+1+1)

before progressing to counting on in tens and ones (43 +
20 +4)

This method will be a jotting
approach, and may look like the
following examples: -

43 +24
43 +20 =63
63 +4 =67
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A3: Forwards Jump
43 +24 =67

+|°i+l° +1 l-l-l i-ﬂ l+|

43 53 63 64 65 66 67

® e ®

Or
43 +20+4 =67

Develop to crossing the 10s, then the 100s boundary

57 + 25 =82 86 +48 =134
A3a: Forwards Jump A3b: Forwards Jump 57 +25 86 + 48
57 + 25 =82 86 + 48 =134 57+20=77 86 +40 =126
A so 77 +5 =82 126 + 8 = 134
57/\77/\92 ss/\us/_\lsb 57+20+5=82 86+40+8=1

Y3/4

For some children, this method can still be used for 3

digit calculations

Number lines support children’s
thinking if they find partitioning /
column addition difficult, as it
simply involves counting on in
100s, 10s & 1s.

¥ )

A3c: Forwards Jump
687 + 248 =935

+200 +40 +8

/ N\
687 887 927 935

® E——

AQ

687 + 248
687 + 200 = 887
887 + 40 = 927
927 + 8 =935
Or
687 + 200 + 40 + 8 = 935

Y5/6

In Years 5 and 6, if necessary, ch

n return to this

method to support their understanding of decimal

calculation

A3f: Decimal Jump

A3g: Decimal Jump

4.8 7.8 8.6

4.8+3.8=8.6 5.65 + 3.29 = 8.94
+3 +0.8 8 0.2
+0.09
N Vo
5.65 8.65 8.85 8.94

® ® S

®

4.8 +3.8
48+3=738
7.8+0.8=8.6

Or

48+3+ 0.8‘= 8.6

\\
Hopefully, with the above
calculation, many children would

mentally Round & Adjust (4.8 + 4
- 0.2 =8.6)

J
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Partition Jot Alternative Method:

Traditional Partitioning

Traditionally, partitioning has been presented using | Record steps in addition using partition,

the method on the right. Although this does support initially as a jotting: -
Y2/3 place value and the use of arrow cards, it is very 43+24=40+20+3+4 =
laborious, so it is suggested that adopting the ‘partition 60+7 =67
jot’ method will improve speed and consistency for
Or, preferably

mental to written (or written to mental) progression

As soon as possible, refine this method to a much —
quicker and clearer ‘Partition Jot’ approach A%: Partitioning
AS: Partition Jot / 48+24 =67
40+ 20 = 60
3 4= 7
4\3-!-/ 24 =67 ' 67
60 +7

As before, develop these methods, especially
Partition Jot, towards crossing the 10s and then
100s.

ASa: Partition Jot ASb: Partition Jot A4b: Partitioning Aéa: Partitioning
S B
L \ X 6+ 8= 14 7+ 5=12
70 +12 120 + 14 . _ 13& || 82
This method will soon beg djetting to For certain children, the traditional
support the teaching o i can l§¢ easily | partitioning method can still be used
extended to 3 and umbers §#hen for 3 digit numbers, but is probably
ap . “ too laborious for 4 digit numbers.
LY FJ/4
AS5c: Partition Jot A5d: Partition Jot Aéc: Partitioning
687 +248 = 935
Y3/4 687 + 248 =935 ||| 4873 + 3762 = 8635 600 + 200 = 800
== I N \ 80+ 40 = 120
=\ \ 7+ 8= _15
800+ 120+ 15 7000 + 1500 + 130 + 5 o 985
® e @) ® e

Some simple decimal calculations

Partition jot is also extremely effective as a quicker
can also be completed this way.

alternative to column addition for decimals.

ASf: Partition Jot AS5g: Partition Jot

Ys 4.8+3.8=8.6|5.65+3.29=8.94
/6 | |e8s38s0sisen

7+ 1.6 8+0.8+

——

® — | ()

For children with higher-level decimal place value skills,
partition jot can be used with more complex decimal
calculations or money.

ASh: Partition Jot AS5i: Partition Jot

120 +|l. +12 £65.00 + £0.7

® @ ® — )

76.7 +58.5 = 135.2 ||| £38.25 + €27.46 - €65.71
1
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Stage 3

Y3

Expanded Method in Columns

Column methods of addition are introduced in Year 3, but it is crucial that they still see
mental calculation as their first principle, especially for 2 digit numbers.
Column methods should only be used for more difficult calculations, usually with 3 digit
numbers that cross the Thousands boundary or most calculations involving 4 digit
numbers and above.
N.B. Even when dealing with bigger numbers / decimals, children should still look for
the opportunity to calculate mentally (E.g. 4675 + 1998)

2 digit examples are used below simply to introduce column methods
to the children. Most children would continue to answer these
calculations mentally or using a simple jotting.

Using the column, children need to learn the principle of adding the ones first rather than the
tens.

The ‘expanded’ method is a very effective introduction to column addition. It continues
to use the partitioning strategy that the children are already familiar with, but begins
to set out calculations vertically. It is particularly helpful for automatically ‘dealing’

with the ‘carry’ digit

Y3/4

A. Single ‘carry’ in units B. ‘Carry’ in units and tens

o

‘Eighty plus
forty equals
1 one hundred
(A6: Expanded Column) and twenty, (A6: Expanded Column)
57 because ‘eight ~86
+ 25 plus four + 48
12 equals twelve. 14
3 13

|

Once this method is understood, it quickly be adapted to using with three digit numbers. It
is rarely used for 4 digits and beyond as it becomes too unwieldy.

A6: Expanded Column

The time spent on practising the expanded method will depend on security of number facts
recall and understanding of place value.

Once the children have had enough experience in using expanded addition, and have also

used practical resources (Base 10 / place value counters) to model exchanging in columns,
they can be taken on to standard, ‘traditional’ column addition.

Stage 4

Column Method
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As with the expanded method, begin with 2 digit numbers, simply to demonstrate the
method, before moving to 3 digit numbers.

Y3/4 Make it very clear to the children that they are still expected to deal with all 2

digit (and many 3 digit) calculations mentally (or with a jotting), and that the

column method is designed for numbers that are too difficult to access using these
ways. The column procedure is not intended for use with 2 digit numbers.

Carry’ ones then ones and tens Use the words ‘carry ten’ and
‘carry hundred’, not ‘carry one’
\‘ W
P
(AZ: Column Addition) | || (AZ: Column Addition) | (| AZ: Column Addition
Record carry l":; I7 m éé géi
digits below
82 134 93
® : ] ® LB B — ] ® 5 I‘MA»M&M»w

Once confident, use with 4 digit numbers (Year 4).

Yé

AZ7d: Column Addition

4873
+ 3762

Y5/6

AZe: Column Addition | | | A7f: Column Addition ||| A7g: 00lum Addition

( 787567 4.8 5.65

If children + 446278 +3.8 +3.29

make repeated ‘ Ty

errors at any M 18' 6 8'?

stage, they can = — T - =9

return to the AZ7h: Column Addition ||| AZi: Column Addition

expanded o 1. e

method or an 76.7 €38.25

earlier jotting. + 58.5 + £27.46
U 135.2 €65.71

i I T 1 1

The key skill in upper Key Stage 2 that needs to be developed is the laying out of the column
method for calculations with decimals in different places.

A7 j: Column Addition
73.4 +5.67 =79.07
73.4
+ 5.67
79.07

® —
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Subtraction Progression Subtraction Calculation

|
|| —
The aim is that children use mental methods when appropriate, but for \\ petrdcs) e

calculations that they cannot do in their heads they use an efficient written /ﬁ{.;u;{d (differ : oo
. , . érénce)
method accurately and with confidence.
Y w  (subtrahend

@ P :7.':.’:"',‘@

To subtract successfully, children need to be able to:
« recall all addition and subtraction facts to 20;

+ subtract multiples of 10 (such as 160 — 70) using the related subtraction fact (e.g. 16 — 7),
and their knowledge of place value;

« partition two-digit and three-digit numbers into multiples of one hundred, ten and one in
different ways (e.g. partition 74 into 70 + 4 or 60 + 14).

Note: It is important that children’s mental methods of calculation are practised and secured
alongside their learning and use of an efficient written method for subtraction.

Children need to acquire one efficient written method of calculation for subtraction, which they know
they can rely on when mental methods are not appropriate.

NOTE: They should look at the actual num M see a calculation and decide whether or
not their favoured method is most appropriggely b"arglzeroes in a calculation such as 206 -198)
then the ‘counting on’ approach may well b§

i

\ 1
Therefore, when subtracting, whether menta \
strategies to find the difference between two Ymbe

Counting Back (Taking away) Counting On
When should we count back and when should we count on?

This will alter depending on the calculation (see below), but often the following rules apply;

If the numbers are far If the numbers are
apart, or there isn’t close together
much to subtract (206 — 188), then
(278 — 24) then count count up

back.

& v

suitable, depending on

In many cases, either
strategy would be
preference (743 — 476)
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Models

Removing items
from a set:

A: Take Away
B: Reduction

(Count Back Images)

Subtraction

S: Take Way/Reduction

Count Back

“Count out the first ber and then r or take away the second
number to find the solution by counting how many are left. e.g. 9 - 4.”?"

5" 9-4=5
0096 --000
® ®

Comparing two
sets:

A: Comparison

B: Inverse of
Addition

(Counting Up/On Images)

Py

Take Away: Samir has 12 cakes and Nihal takes 5 cakes.
How many cakes does Samir now have?

Reduction: The shoes originally cost £12, but have been
reduced in the sale by £5.
How much do they now cost?

S: Comparison/Inverse of Add

IIYII1)
Q0000
7-5=2

“How many more is 7 than 5?2 What is the difference?”

® ®

Comparision: Samir has 12 cakes and Nihal has 5 cakes.
How many more cakes does Samir have than Nihal?

Inverse of Addition: The shoes cost £12, but I've only got £5.
How much more money will | need in order to buy the shoes?

(5+72=12)
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Lo

Subtraction by counting back
(or taking away)

Subtraction by counting up
(or complementary addition)

FS/Y1

Early subtraction in EYFS will primarily be
concerned with ‘taking away’, and will be
modelled using a wide range of models and

resources.

S1: Objects
YY) 0]
7 3 =4
SO e g el P

This will continue in Year 1, using resources
and images (including the desktop number
track / line) to practise taking away
practically, and then counting back on
demarcated number lines.

In Year 1, it is also vital that children
understand the concept of subtraction as
‘finding a difference’ and realise that any
subtraction can be answered in 2 different
ways, either by counting up or counting back.
Again, this needs to be modelled and
consolidated regularly using a wide range of
resources, especially multilink towers,
counters and Numicon.

S2: What's the Difference?

00000
ot

® P ———

Using the empty number line

Subtraction by counting up
(or complementary addition)

Subtraction by counting back
(or taking away)

The empty number line helps to record or explain the steps in mental subtraction.
It is an ideal model for counting back and bridging ten, as the steps can be shown clearly.
It can also show counting up from the smaller to the larger number to find the difference.

The steps often bridge through a multiple of

Small differences can be found by counting up

10. 12-9=3
Y1 12-3=9

§3: Counting Back $4: Counting On
9 10 un_12 +# # 4

N NN _ NN

9 10 n 12

12 3 9 12 9=3

R B e e

This is developed into crossing any multiple of For 2 (or 3 ) digit numbers close together,

10 boundary. count up
Y2/3 75-7=68 83-78=5

First, count in ones
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§5: Backwards Boing

68 70

\/\/
75-7 =68

® e ®

S4a: Counting On
+1 +1 +1 +1 1

TR

78 79 80 81 82 83

For 2 digit numbers, count back in 10s and 1s
87-23=64

Then, use number facts to count in a single

jump

$6: Backwards Bounce

64 65 66 67 77 87
%

41 -1 35 36

87 23 =64

R S et ]

S$4x: Counting On

/'*5\‘
78 83
83 78 =5

Hew many mete is 83 thon 767 What

w

Then subtract tens and units in single jumps
(87 —20-3)

Continue to spot small differences with 3 digit
numbers (403 — 397 = 6)

Some numbers (75 — 37) can be subtracted just as quickly either way.

Either count back 30 then count back 7

Or count up from smaller to the larger
number, initially with a ‘triple jump’ strategy
of jumping to the next 10, then multiples of

10, then to the target number.

§7: Backwards Jump
38 45 75

Neo /AN = r

-7 -30

75 37 = 38

JER———

$8: Triple Jump!
43 430 45

37 40 70 75

75 37 =38

————

This can also be done in 2 jumps.

$8x: Triple Jump!

+3 +35
37 40 70 75

75-37 =38

Some children prefer to jump in tens and
ones, which is an equally valid strategy, as it
links to the mental skill of ‘counting up from

any number in tens’

§9:10s Jump, 1s Jump!
+30 +B

i

87 67 75

75 37 =38

————
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Expanded Method & Number Lines (continued)

Subtraction by counting back Subtraction by counting up
Expanded Method Number Lines (continued)
In Year 3, according to the New Curriculum, children are expected to be able to use both
jottings and written column methods to deal with 3 digit subtractions.
This is only guidance, however — as long as children leave Year 6 able to access all four
operations using formal methods, schools can make their own decisions as to when
these are introduced.
It is very important that they have had regular opportunities to use the number line
‘counting up’ approach first (right hand column below) so that they already have a
secure method that is almost their first principle for most 2 and 3 digit subtractions.
This means that once they have been introduced to the column method they have an
alternative approach that is often preferable, depending upon the numbers involved.
The number line method also gives those children who can’t remember or successfully apply
the column method an approach that will work with any numbers (even 4 digit numbers and
decimals) if needed.
It is advisable to spend at least the first two terms in Year 3 focusing upon the number line /
counting up approach through regular practice, then introducing column method in the 3¢
term as an alternative, or even waiting until Year 4 to introduce columns.
Ideally, whenever columns are introduced, the expanded method should be practised in

depth (potentially up until 4 digit calculations are introduced)
The expanded method of subtraction is an

llent way to introg
Y 3 / 4 exce

approach as it maintain
is much easier to modg
place value equipment §
place value

Introduce the expanded me
numbers, but only to explai
Column methods are very rarel

y
digit calculations.

Partition both numbers into tens and ones, firstly
with no exchange then exchanging from tens to

the ones.
87 -23 75 - 37
(S$10: Expanded Column) ||| (S10: Expanded Column)
87 -23 =64 75-37 =38
80 7 %26 5
20 3 30 7
60 & 30 8
Develop into exchanging from hundreds to tens The number line method is equally as
and tens to ones. effective when crossing the hundreds
boundary, either by the triple / quad jump
132 - 56 strategy or by counting in tens then ones.
($10: Expanded Column)
e 132 - 56 = 38‘ ‘ $8b: Quad Jump! S§9b: 10s Jump, 1s Jump!
o 120 1 +4  +40 +39 +2 :79717 +§
2 /N NN/ NN
- 50 6 56 60 100 130 132 56 126 132
70 6 132-56 =76 ||| 132 -56 =76
® s — ] ® Bt ® ———@
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The ‘quad jump’ can be completed by many
children in fewer steps, either a triple or
double jump.
$8x: Quad Jump!
+32

+44

56 60 100 130 132

132 - 56 =76

Take the method into three digit numbers.

Subtract the ones, then the tens, then the
hundreds.

Demonstrate without exchanging first.

For examples without
exchanging, the number line
method takes considerably

$10x: Expanded Column
784 - 351 = 433

700 80 4
-300 50 1
400 30 3

784 — 351

® ®

longer than mental
partitioning or expanded.

e
—

Move towards exchanging from hundreds to
tens and tens to ones, in two stages if

The example below shows 2 alternatives,
for children who need different levels of
support from the image.

necessary
723 - 356
$19: Expanded Subtraction || | $10: Expanded Column $8c: Big Jump!
_;88 gg ‘é\ . 723 - 356 = 367 W%
700 50 4 600 1o 1 +4 +40 \/+300\/+28
- -200 80 6 356 360 400 700 723
_;88 38 “é/ -300 50 6
400 60 8 754-286-=468 300 60 7 723 - 356 = 367
® ~ —-® ® —— - ] ® e e
e
N As before, many children prefer to count in

hundreds, then tens, then ones.

For examples where
exchanging is needed, then
the number line method is
equally as efficient, and is
often easier to complete

!

$9c: 1005, 10s, 1s Jump

+300 +60 +7

il V"

656 716 723

6 =367

JUS—— ]

356
723 - 35

Use some examples which include the use of
zeros e.g. 605 — 328.

For numbers containing zeros, counting
up is often the most reliable method.

$10: Expanded Column

®

605 - 328 = 277 +72 +205

s00 3 7 N

600 ”b l3 5SS 328 400 605
-300 20 6

300 70 7 605 - 328 =277

$4x: Counting On

Continue to use expanded subtraction until
both number facts and place value are
considered to be very secure!
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Stage 3 Standard Column Method (decomposition)

Subtraction by counting back Subtraction by counting up
Standard Method Number Lines (continued)

Decomposition relies on secure
understanding of the expanded method,
and simply displays the same numbers in

Y4+ a contracted form.

As with expanded method, and using practical
resources such as place value counters to
support the teaching, children in Years 3 or 4
(depending when the school introduces the
column procedure) will quickly move from
decomposition via 2-digit number ‘starter’
examples to 2 / 3 digit and then 3 digit
columns.

75-37 132 - 56

(S11: Column Subtraction) || | (S11: Column Subtraction)

erinat

Mainly

0 1

Continue to refer to digits by their actual value,
not their digit value, when explaining a
calculation. E.g. One hundred and twenty
subtract fifty.

Again, use examples containing zeros,
remembering that it may be easier to count
on with these numbers (see Stage 2)

605 — 328
Slix: Column Subtraction
5 % 1
605 . . .
- 3 28 It is even possible, for children who
—_— find column method very difficult to
ﬁ remember, or who regularly make the
® & - . -
same mistakes, to use the number line |

method for 4 digit numbers, using

From late Y4 onwards, move onto examples
\either of the approaches.

using 4 digit (or larger) numbers and then

Y‘ onto decimal calculations.

5042 - 1776 5042 - 1776
$lid: Column Subtraction $9d: 10005, 1005, 105, 1s Jump | | | S8d: Quad Jump Extreme
6 39131 +3000 4200 460 +6 +24 4200 +3000 +42
M /NN
= I 776 1776 4776 4976 5036 5042 1776 1800 2000 5000 5042
32 66 5042 - 1776 = 3266 5042 - 1776 = 3266
® ey
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In Years 5 & 6 apply to any ‘big number’
examples.

Y5/6

Slle: Column Subtraction
712 1

742831
- 427358

315473

® ——

Both methods can be used with decimals, although the counting up method becomes less
efficient and reliable when calculating with more than two decimal places.

—_—
13.4-8.7 13.4-8.7
SIIf: Column Subtraction S9F: 1s Jump, Tenths Jump!
et +4 +0.7
3.4 L %
- 8_7 8.7 127 13.4
4.7 13.4 -8.7 =4.7
12.4 - 5. \\ 12.4 - 5.97
STih: Column Subtraction $8x1: Decimal T-J!
12.4 - 5.97 = 6.43 +0.03 +6 +0.6
0..,”. -‘3;,|.;n mmm
X2.40 “ 5.97 6 12 2.4
"3 12.4 - 5.97 = 6.43
® — ,—e-r—w\\ ® : —-®
72.43 - 47.85
Slig Column Subtraction $8x2: Decimal T-)!
s‘on‘ .I!_olw_o +0.15 +24 +0.43
= 47 85 47.85 48 72 72.43
24.58 72.43 - 47.85 = 264.58
® e — s ® : _®
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Multiplication Progression | Multiplication Calculation

x2=8

(multiplied by \ (equals) /

The aim is that children use mental methods when appropriate,
but for calculations that they cannot do in their heads they use
an efficient written method accurately and with confidence.

@ T m’tif'?"fw

These notes show the stages in building up to using an efficient
method for
* two-digit by one-digit multiplication by the end of Year 3,
» three-digit by one-digit multiplication by the end of Year 4,
» four-digit by one-digit multiplication and two/three-digit by two-digit multiplication by the end of

Year 5
» three/four-digit by two-digit multiplication and multiplying 1-digit numbers with up to 2 decimal
places by whole numbers by the end of Year 6.

To multiply successfully, children need to be able to:
« recall all multiplication facts to 12 x 12;
e partition numbers into multiples of one hundred, ten and one;

* work out products such as 70 x 5, 70 x 50, 700 x 5 or 700 x 50 using the related fact 7 x 5
and their knowledge of place val

» similarly apply their knowledge t w dl pultiplications such as 0.7 x 5, 0.7 x 0.5,
7 x 0.05, 0.7 x 50 using the relategifactf #hd thHir knowledge of place value;

Note:

Children need to acquire one efficient written method of calculation for multiplication, which they know
they can rely on when mental methods are not appropriate.

It is important that children’s mental methods of calculation are practised and secured alongside
their learning and use of an efficient written method for multiplication.

These mental methods are often more efficient than written methods when multiplying.

Use partitioning and grid methods until number facts and place value are secure

T =

For a calculation such as 25 x 24, a quicker method would
be ‘there are four 25s in 100 so 25 x 24 = 100 x 6 = 600

When multiplying a 3 / 4 digit x 2-digit number the standard
method is usually the most efficient

At all stages, use known facts to find other facts.
E.g. Find 7 x 8 by using 5 x 8 (40) and 2 x 8 (16)

®
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Models

Repeated
Addition

Multiplication

M: Repeated Addition
Q.. ‘.Q ‘..
o9 00 09

Bx3= 5 -I- 5 +5=15

“S multiplied by 3" means , which gives “3 lots of 5I"

B s orias byl e @

Scaling

r . -

M: Scaling
5x3=15

“S multiplied by 3" means “5, 3 times as big!”

® ®
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Mental Multiplication

In a similar way to addition, multiplication has a range of mental strategies that need to be
developed both before and then alongside written methods (both informal and formal).

Tables Facts

In Key Stage 2, however, before any written methods can be securely understood, children need
to have a bank of multiplication tables facts at their disposal, which can be recalled instantly.

The learning of tables facts does begin with counting up in different steps, but by the end of Year
4 it is expected that most children can instantly recall all facts up to 12 x 12.

The progression in facts is as follows (11's moved into Y3 as it is a much easier table to recall): -

M 10: Table Facts

10x table

Mx2: Tablos Focts

2x table

ME: Tanle Focts

5x table

Y2

. & — L ]

M 8: Tablo Focts

8x table

M:x3: Table Focts EI
Y3 3x table |3

Mxé: Tokle Focts [

4x table

M Ik Table Focts [N

lix table

M 9: Table Focts

9x table b

Mx7: Table Focts

7x table

Mxb: Table Focts

6x table

M 2: Table Focis &

12x table _

e — ———

Y&

Once the children have established a bank oMthey are ready to be introduced to jottings
and eventually written methods.

Doubles & Halves

The other facts that children need to know by heart are doubles and halves. These are no
longer mentioned explicitly within the National Curriculum, making it even more crucial that they
are part of a school’'s mental calculation policy. If children haven’t learned to recall simple
doubles instantly, and haven’t been taught strategies for mental doubling, then they cannot
access many of the mental calculation strategies for multiplication (E.g. Double the 4 times table
to get the 8 times table. Double again for the 16 times table etc.).

As a general guidance, children should know the following doubles: -

Year
Eros Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
All doubles Doubles of all numbers to Addition doubles of
All doubles i ) o b 10100 Doubles
and halves and halves 100 with units digits 5 or numbpers 1 to Doubles and
from from double | less, and corresponding | (E.g. 38 + 38, 76 + 76) and halves halves of
Doubles | 4oubie 1to 1 to double halves (E.g. Double 43, and their Oft:j(:;mjls decimals to
] double 10/ | 207halfof2 double 72, half of 46) corresponding halves . p- 100-2 d.p.
Halves half of 2 to to half of 40 Reinforce doubles & Revise doubles of E.g. (E.g. double
half of 20 (E.g.double halves of all multiples of multiples of 10 and double 3.4, 18.45, half of
17=34, half of | 10 & 100 (E.g. double 800, 100 and half of 5.6) 6.48)
28=14) half of 140) corresponding halves
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Before certain doubles / halves can be recalled, children can use a simple jotting to help them
record their steps towards working out a double / half

MMS: Doubling MM5a: Doubling
Y2 Double 17 = 34 Double 37 = 74
20 + 14 = 34 60 + 14 = 74
MMS5b: Doubling MM5c: Doubling MMS5d: Doubling
Y 3 Double 78 = 156 Double 340 = 680 Double 480 = 960
140 + 16 = 156 600 + 80 = 680 800 + 160 = 960

MMSe: Doubling

Y 4 Dou? 2/78 =556

400 + 140 + 16 =556

® [——

MMS5f: Doubling | _| | MMSg: Doubling

Y4/5 Douﬁ?/GB =1536 Double 3.7 = 7.4

1400 + 120 + 16 = 1536

6+1.4=7.4

® S S S

As mentioned, though, there are also seve
taught so that children can continue to begin culation with the question ‘Can | do it in my
head?’ The majority of these strategies are usually taught in Years 4 — 6, but there is no reason
why some of them cannot be taught earlier as part of the basic rules of mathematics.

Multiplying by 10 /100 / 1000

The first strategy is usually part of the Year 5 & 6 teaching programme for decimals, namely that
digits move to the left when multiplying by 10, 100 or 1000, and to the right when dividing.

This also secures place value by emphasising that the decimal point doesn’t ever move, and that
the digits move around the decimal point (not the other way round, as so many adults were
taught at school).

MM: Jump! MMia: Jump!
x100 3400 Foet x1000 63400
xio 340 o ese
. . o
+10 3.4 o .
= +100 0.634
+100 0.34 +1000 0.8'534
® @ ® i

It would be equally beneficial to teach a simplified version of this strategy in KS1 / Lower KS2,
encouraging children to move digits into a new column, rather than simply ‘adding zeroes’ when
multiplying by 10/100.
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The following 3 strategies can be explicitly linked to 3 of the strategies in mental addition
(Partitioning, Round & Adjust and Number Bonds)

Partitioning is an equally valuable strategy for multiplication, and can be quickly developed from
a jotting to a method completed entirely mentally. It is clearly linked to the grid method of
multiplication, but should also be taught as a ‘partition jot’ so that children, by the end of Year 4,
have become skilled in mentally partitioning 2 and 3 digit numbers when multiplying (with jottings
when needed).

By the time they leave Year 6 they should be able to mentally partition most simple 2 & 3 digit,
and also decimal multiplications.

MMS3: Partitioning MM3a: Partitioning
I5x5=75 37 x4 =148
50425 =75 120+ 28 -5
(10x5 (x5 BOx4 (7x&

® RS ——— ] ® —— - ]

Round & Adjust is also a high quality mental strategy for multiplication, especially when dealing
with money problems in upper KS2. Once e totally secure with rounding and

adjusting in addition, they can be show extends into multiplication, where they
round then adust by the multiplier.

E.g. For 39 x 6 round to 40 x 6 (240) then

(6) tff give a product of 240 — 6 = 234.

AN y/i
MMé4: Round & Adjust MMé4a: Round & Adjust MMé4b: Round & Adjust MMéc: Round & Adjust
49 x 3 =147 198 x4 =792 | || 3.9x5=19.5 €5.99 x 6 = £35.94
(50 x3)-0Ux3) (200 x 4) - (2 x 4) A (4 x5)-(0.1x5) (€6 x 6) - (Ip x 6)
N / N / N\ / N\ /
150 - 3 = 147 800 - 8 =792 20-0.5=19.5 €36 - 6p = £35.94

Y& Y4/5 Y5 Y5/6

Re-ordering is similar to Number Bonds in that the numbers are calculated in a different order.
l.e. The children look at the numbers that need to be multiplied, and, using commutativity,
rearrange them so that the calculation is easier.

The asterisked calculation in each of the examples below is probably the easiest / most efficient
rearrangement of the numbers.

MM2: Re-ordering MM2a: Re-ordering MM2b: Re-ordering
(9x2) x5 (7 x4) x5 Ox8)x6
18 x5=90 28 x5=140 72 x6 =432
(9x5)x2 (7x5) x& (9x6) x8
45 x2=90 35 x4=140 54 x8=46432 %
(2x5) x9 (4x5) x7 (B8 x6) x9
10 x9=90 X% 20 x7 =140 % 48 x9 =432
—— R— S—

@ ® m—mr——n @) ® e ® S
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Doubling strategies are probably the most crucial of the mental strategies for multiplication, as
they can make difficult long multiplication calculations considerably simpler.

Initially, children are taught to double one table to find another (E.g..doubling the 3s to get the
6s) This can then be applied to any table: -

MM@6: Doubling Table Facts
16x7 =112
B8x2
8 x7 =56
) | x2
16x7 =112

Doubling Up enables multiples of 4, 8 and 16 onwards to be calculated by constant doubling: -

MM?: Doubling Up MM?7a: Doubling Up MM?7b: Doubling Up
17 x4 =68 36 x8 =112 125 x 16 = 2000
= Double 125 = 250 125 x2)
Double 17 = 36 @x2 Double 36 = 72  s6x2 DWH: S
Double 34 =68 wx& Double 72 = 144 sex® Double 500 = 1000 ®5x8)
Double 144 = 288 s6x8 Double 1000 = 2000 @25 x 16
® e ® ——— ® E—

Doubling & Halving is probably the best strategy available for simplifying a calculation.

Follow the general rule that if you double one number within a multiplication, and halve the other
number, then the product stays the sam

MM9: Doubling & Halving MM39a: Doubling & Halving MMO9b: Doubling & Halving
26 x 32
45 x 14 o 52 x 16
x —
90 x 7 =630 9 x 100 = 900 104 x 8 = 832
® @ ® il —ejf: @
— ~

Multiplying by 10 / 100 / 1000 then halving. The final doubling / halving strategy works on the

principle that multiplying by 10 / 100 is straightforward, and this can enable you to easily multiply
by 5, 50 or 25.

MM8: Mult by>:then Halve MM8a Mult by?: then Halve
86 x5 =430 56 x 25 = 1400
- 56 x 100 = 5600
e e 5600 + 2 = 2800
2800 + 2 = 1400

Factorising The only remaining mental strategy, which again can simplify a calculation, is

factorising. Multiplying a 2-digit number by 36, for example, may be easier if multiplying by a
factor pair of 36 (x6 then x6, or x9 then x4, even x12 then x3)

MMIO: Factorising MMIOa: Factorising
32 x 15 = 480 52 x 24 = 1248
A Ve
(32x5x3) (52 x 4 x 6)
N\ / \ /
160 x 3 = 480 208 x 6 = 1248
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Written Multiplication

Stage 1 Number Lines, Arrays & Mental Methods

In Early Years, children are introduced to grouping, and are given regular opportunities to put
objects into groups of 2, 3, 4, 5 and 10. They also stand in different sized groups, and use the
term ‘pairs’ to represent groups of 2.

Using resources such as Base 10 apparatus, Numicon, multi-link or an abacus, children
visualise counting in ones, twos, fives and tens, saying the multiples as they count the pieces.
E.g. Saying ’10, 20, 30’ or ‘Ten, 2 tens, 3 tens’ whilst counting Base 10 pieces

Begin by introducing the concept of multiplication as repeated addition.

Children will make and draw objects in groups (again using resources such as Numicon,
YI counters and multi-link), giving the product by counting up in 2s, 5s, 10s and beyond, and

writing the multiplication statement. (M: Groups)
... Q..
o9 ©O¢
“2 groups of 5 c:,unters makes 10 counters
® g

Extend into making multiplication statements for 3s and 4s, using resources (especially real life
equipment such as cups, cakes, sweets etc.)

Make sure from the start i n say the multiplication fact the correct way
round, using ore often than the word ‘times’.
For the example above, th ni2 groups, showing 5 multiplied by 2 (5x2), not
2times 5. ltist ’ eing Hcaled up / made bigger / multiplied.
‘5 multi hows ‘Ygroups of 5’ or ‘Two fives’

Develop the udof th show linked facts (commutativity).
Emphasise that all multip ions ¢ e worked out either way. (2x5=5x2=10)
(M3: Arrays)

ps of 5 counters” or *S groups of 2
B I

ul
nters” - 10 counters altogether”
® S

“2 gro
cou

Build on children’s understanding that multiplication is repeated addition, using arrays and
number lines to support the thinking. Explore arrays in real life.

I 2 Mt: Using Arrays
s -

o o o

&> ﬁ

EA &

® ®

Start to emphasise commutativity, e.g. that5x3 =3 x5

Continue to emphasise M: Repeated Addition MS3: Repeated Addition M3: Arrays
multiplication the O @ o) 5  #5  45 ::: :::
correct way round. : (N ) : : @ o/\s/\lo/—\‘ns 000 000
Eq.5x3= ® O @ 000 000
g-5x3=5+5+35 ey 000 000
5 multiplied by 3 = 15 Oxf=btbsbn® SixDmE S =n 8x5=1Ba5x3=15
® e @ ® ® ® - ®
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Extend the above methods to include the 3, 4, 6 and 8 times tables.

Continue to model calculations, where appropriate, with resources such as Numicon, Place
Y3 Value Counters or the Slavonic abacus, counting quickly in different steps and placing / moving
the resource.

Extend the use of resources to 2 digit x 1 digit calculations so that children can visualize what
the calculation looks like.

Q 15 x 5 can be visualizedas 10x5 and 5x5

Then begin to partition using jottings and number lines.

Méa: Partitioning Mé: Multi Boing! \
I5x5=75 10x5  5xS Each of these methods
I(; xg = ;g %5 can be used in the
x5= 10 x5 =50 i£ ~hi ;
50 + 25 = 75 _— ExEo28 future if children find
. I g e expanded or standard
methods difficult.

J

Extend the methods above to calculations which give products greater than 100.

Most schools in the UK, however, have effectivel\\Ui pg/pf the grid method over the past 15 years, and it
is generally accepted as the most appropriate met /2 and 3 digit x single digit calculations, as well as 2
digit x 2 digit calculations. It develops clear understartng ce value as well as being an efficient method, and
is especially useful in Years 4 and 5.

Consequently, grid method is a key element of this policy, but, to align with the New Curriculum, could be
classed as a mental ‘jotting’ as it builds on partitioning, and is also the key mental multiplication method
used by children in KS2 (see page 29 — multiplication partitioning.

MS: Grid Method || MSa: Grid Method ||| MSb: Grid Method ||| M8: Grid Metho«ﬂ .
15x5=75 43 x 6 =258 147 x 4 =588 43 x 65 = 2795
x| 10 |5 x| 40 |3 x 10040 7 x | 40
60| 2400 180
5. 50 25 6|240(18 4 |400160/28 5 200 |15
50+25=75 240 + 18 = 258 , 400 +160 +28 =588 ||| 2400+180+200+15=2795
s ° Bt il il el
Column procedures still retain some element of place value, but, particularly for long M9: Long Multiplication
multiplication, tend to rely on memorising a ‘method’, and can lead to many children 43
making errors with the method (which order to multiply the digits, when to ‘add the = 5 6x4d)
zero’, dealing with the ‘carry’ digits’ etc.) rather than the actual calculation. + 5&0 (60 x 43)
2795
® e )
Sn.c;e t;cz .ca.tlc:lrllatlonsjdbecc:hmedrgorg untW||eIdy (t4 dlfgfglt >:.1 digit or 3 ih4 M8a: Grid Me Eh“’m MOc: Long Multiplication
igit x 2 digit) then grid method begins to lose i s.e ec |ve.ness, as there 243 x 68 = 16 524 243
are too many zeroes and part products to deal with. At this stage x [200]40 |3 x_ 65
. . _ 944 ©x243)
column procedures are far easier, and, once learned, can be applied 5801‘:;‘:)? ’3"2": ':f::‘;i? + 14 30 (60 x 243)
much quicker. Grid methods can still be used by some pupils who find 14580 + 1944 = 1_5,'524 _ lﬁm

columns difficult to remember, and who regularly make errors, but
children should be encouraged to move towards columns for more complex calculations
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Stage 2 Written Methods - Short Multiplication

Grid Multiplication Column multiplication
(Mental ‘Jotting’) (Expanded method into standard)
The grid method of multiplication is a The expanded method links the grid method to the
simple, alternative way of recording the standard method.
jottings shown previously. It still relies on partitioning the tens and units, but
If necessary (for some children) it can sets out the products vertically.
initially be taught using an array to show
the actual product. Children will use the expanded method until they
can securely use and explain the standard
method.
M3x: Grid Arrays (Me: Expanded Column)
a2 2% 15
aa as x 5
d o2 sivs 25 x5
—— = 50 &x10
Bx5=75 10x5=50 75
® 75 e le g NSRRI
It is recommended that the grid method is At some point within the year (preferably the 3™
used as the main method within Year 3. term), the column method can be introduced,
Y3 It clearly maintains place value, and and children given the choice of using either
helps children to ..--- grid or standard. Some schools may delay the
understand the calcu \\ introduction of column method until Year 4
MS5: Grid Method
I5x5=75 o f’lace ,the
carry
Tl
below the
50+25=75 \ line

~\
When setting out calculations vertically,
begin with the ones first (as with addition
and subtraction).
J

Continue to use both grid and column methods in Year 4 for more difficult 2 digit x 1 digit
Y4 calculations, extending the use of the grid method into mental partitioning for those children
who can use the method this way.
At this point, the expanded method can still be used when necessary (to help ‘bridge’ grid with
column), but children should be encouraged to use their favoured method (grid or column)
whenever possible.

MSa: Grid Method (Mé: Expanded Column) | | | (M7: Column Multiplication)
43x6 =258 43 = e
x| 40 |3 ng X 4%
8 6x3)
6 24018 240 6 x40 258
240 + 18 = 258 . 258 T

For 3 digit x 1 digit calcualtions, both grid and standard methods are efficient.
Continue to use the grid method to aid place value and mental arithmetic.
Develop column method for speed, and to make the transition to long multiplication easier.
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If both methods are taught consistently then children in Year 4 will have a clear choice of 2
secure methods, and will be able to develop both accuracy and speed in multiplication.

If children find it difficult to add the ‘part
products’ then set them out vertically (or
encourage column method)

T~
MSb: Grid Meth, od M6b: Grid Meth od M6: Expanded Column M?7: Column Multiplication
147 x &4 =588 147 x & =58£)0 WLg I4z
x[100/40| 7 x|100/40]7 160 28 4x7 X
4 |400|160|28 4 400/160/28 +28 350 oo 58
0 #00+160+28 =588 | || 588w . 588 .||l P sl

For a 4 digit x 1 digit calculation, the column method, once mastered, is quicker and less prone

to error. The grid method may continue to be the main method used by children who find it
Ys difficult to remember the column procedure, or children who need the visual link to place value.

M7 a: Column Multiplication
3647
x 4
14588
h = 21 2“~~_, .

&
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Long Multiplication (TU x TU)

Grid Multiplication Column multiplication
(Expanded method into standard)

Extend the grid method to TU x TU, Children should only use the ‘standard’
asking children to esﬁmate first so that column method of long multiplication if they
they have a general idea of the answer. . .

. . can regularly get the correct answer using this
(43 % 65 is approximately 40 x 70 = 2800.)
method.
M8: Grid Methoqwl .
43 x 65 = 2795 M9: Long Mulﬁplicaﬁm
x | 40 43
60|2400 180 x 65
5| 200 |15 2! 5 6x43
, 2400+180+200+15 =275 2 5 (60 x 43)
As mentioned earlier, the grid method is = —
often the ‘choice’ of many children in There is no ‘rule’ regarding the position of the
Years 5 and 6, due to its ease in both ‘carry’digits. Each choice has advantages and
procedure and understanding / place complications.
value and is the method that they will Either carry the digits mentally or have your own
mainly use for simple long multiplication favoured position for these digits.
calculations.
For 3 digit x 2 digit calculations, grid Most children, at this point, should be
method is quite inefficient, and.ae encouraged to choose the standard method.
Y6 scope for error due to the or 3 digit x 2 digit calculations it is especially
products’ that need to : fjkient, and less prone to errors when mastered.
Use this method whenjyot iy Alghough they may find the grid method easier
standard method to be \jiréliabje”or o apply, it is much slower / less efficient.
difficult to reme

Again, estimate first:
243 x 68 is approximately 200 x 70 = 14000.

M8a: Grid Method M9a: Long Multiplication
243 x 68 = 16,524 243
x [200]40 |3 x 68
Go[nooo 2400(180|= 14,580 944 ®x243)
8 [1600 | 320 |24 |=1,944 + 14580 60x243
Add these numbers for the lasso +1944 = 16,524 16524
overall product — — b scmmmoiaiamiic
-
M8b: Grid Method MO9b: Long Multiplication
203 x 68 = 13,804 203
x [200[0] 3 . 1562 (8 x203)
60/12000] 0 180 =12,180 . 12130 btefasens
8 [1600| 0|24 | =162¢4 ﬁéﬁ
12180 + 1624 -M]34?>94 - —_—
Many children will find the use of Grid Extend the use of standard method into the use of
method as an efficient method for decimals.
multiplying decimals.
M8c: Decimal | Grid MQGCohdeti:lioaﬁon
3.6 x & = 14.4 . 3 6
x| 3]|0.6 4
7 xS
4112 2.4 m 4 A
12+ 2.4 = 14 4
el el ° S Ul
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M8d: Decimal Grid M9¢ Column Multiplication

Short Multiplication

Ys 47.2 x 3 = 141.6 47.9
x|40| 7|0.2 x3
3 (120| 21|0.6 14—16
120+2140.6=1416 : - -
M8e: Grid Mesmqq M9e: Column Multiplication
7.38 x 6 = 44.28 ’ 755
x| 7/0.3/0.08
6 |42 1.8/0.48 :2—28
2+ 1 * = 44.
wl' = E030 f—e—e ‘:‘_0_2_8@ ® 42 & . S
M8f: Grid Me&h&gmm Mof: Long Mulhpllcahon
24.3 x 2.5 = 60.75 24.3
x |20/4 (0.3 x 2.5
2 40/8 0.6 |=48.6 !2 15 (©0.5x24.9
0.5/10/2 |0.15/=12.15 + 48.60 2x24.3
48 6+12. ISWM_G(_)_ ?ﬁS . —6'0—7-“, .

By this time children meet 4 digits by 2 digits, the
only efficient method is the standard method for
Long Multiplication.

M9g Long Multiplication
3 786

X
0238 (8 x 3786)
l..o (40 x 3786)

728

» By I ~

+

=
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Division Progression Division Calculation

s —
The aim is that children use mental methods when appropriate, but for ® 2 L 4
calculations that they cannot do in their heads they use an efficient written | (divided by (equals) |

method accurately and with confidence. g o
y dividend (quotient
-2 _divisor
These notes show the stages in building up to long division through Years |® b %W“MW@
3 to 6 — first using short division 2 digits + 1 digit, extending to 3/ 4
digits + 1 digit, then long division 4 / 5 digits + 2 digits.

To divide successfully in their heads, children need to be able to:

* understand and use the vocabulary of division — for example in 18 + 3 = 6, the 18 is the
dividend, the 3 is the divisor and the 6 is the quotient;

* partition two-digit and three-digit numbers into multiples of 100, 10 and 1 in different ways;

« recall multiplication and division facts to 12 x 12, recognise multiples of one-digit numbers
and divide multiples of 10 or 100 by a single-digit number using their knowledge of
division facts and place value;

* know how to find a remainder working mentally — for example, find the remainder when 48
is divided by 5;

¢ understand and use multiplicatio

r raS~Nverse operations.
i
s

Children need to acquire one efficient writte BT calc@fation for division, which they know they

can rely on when mental methods are not @

To carry out expanded and standard written methods of division successful, children also need to be able to:
* visualise how to calculate the quotient by visualising repeated addition;

+ estimate how many times one number divides into another — for example, approximately
how many sixes there are in 99, or how many 23s there are in 100;

*  multiply a two-digit number by a single-digit number mentally;

* understand and use the relationship between single digit multiplication, and multiplying by
a multiple of 10. (e.g. 4 x 7 =28 so 4 x 70 = 280 or 40 x 7 = 280 or 4 x 700 = 2800.)

* subtract numbers using the column method (if using NNS ‘chunking’)

For example, without a clear understanding that\ Che above points are crucial. If
72 can be partitioned into 60 and 12, 40 and 32 children do not have a secure
or 30 and 42 (as well as 70 and 2), it would be understanding of these prior-
difficult to divide 72 by 6, 4 or 3 using the

learning objectives then they
‘chunking’ method.

are unlikely to divide with
72 + 6 ‘chunks’ into 60 and 12 confidence or success,

72 + 4 ‘chunks’ into 40 and 32 especially when attempting the

? 72 + 3 ‘chunks’ into 30 and 42 (or 30. 30 and 12y \‘Ch”""""g " method of division. i
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m Please note that there are two different ‘policies’ for chunking.

The first would be used by schools who have adopted the NNS model, the second
for schools who have made the (sensible) decision to teach chunking as a mental
arithmetic / number line process, and prefer to count forwards in chunks rather
than backwards.

Models Division

Grouping D: Grouping

(The key model for division)

“How many groups of 2 can | make out of 67
Answer: 3"

® ®

D: Sharing
00000

Py

Sharing

(The model that links with fractions)

“If 1 share 6 into 2 equal amounts,
how many in each group?” Answer: 3

® ®
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Division In Key Stage 1 — Grouping or Sharing?

When children think conceptually about division, their default understanding should be
Division is Grouping, as this is the most efficient way to divide.

The ‘traditional’ approach to the introduction of division in KS1 is to begin with ‘sharing’, as this is
seen to be more ‘natural’ and easier to understand.

Most children then spend the majority of their time ‘sharing’ counters and other resources

(i.e. seeing 20 + 5 as 20 shared between 5’) — a rather laborious process which can only be
achieved by counting, and which becomes increasingly inefficient as both the divisor and the
number to be divided by (the dividend) increase)

These children are given little opportunity to use the grouping approach.

(i.e. 20 + 5 means how many 5’s are there in 20?’) — far simpler and can quickly be
achieved by counting in 5s to 20, something which most children in Y1 can do relatively
easily.

Grouping in division can also be visualised extremely effectively using number lines and
Numicon. The only way to visualise sharing is through counting.

Grouping, not sharing, is the inverse of multiplication.
Sharing is division as fractions.

Once children have grouping as their firetprncipte for division they can answer any
simple calculation by counting in -ni 15, 5s, 10s then 3s, 4s, 6s etc.). As
soon as they learn their tables fac i {g@ ran gnswer immediately.

E.g. How much quicker can a child ansyerzigs iggs 24 +2,35+50r 70 + 10 using
grouping? Children taught sharing c\ d i icult to even attempt these
calculations.

Children who have sharing as their first prifsipte tend to get confused in KS2 when the
understanding moves towards ‘how many times does one number ‘go into’ another’.

When children are taught grouping as their default method for simple division questions
it means that they;

secure understanding that the divisor is crucially important in the calculation

can link to counting in equal steps on a number line

have images to support understanding of what to do with remainders (Numicon)

have a far more efficient method as the divisor increases

have a much firmer basis on which to build KS2 division strategies

Consequently this policy is structured around the teaching of division as grouping, moving from
counting up in different steps to learning tables facts and eventually progressing towards the
mental chunking and ‘bus stop’ methods of written division in KS2.

Sharing is introduced as division in KS1, but is then taught mainly as part of the fractions
curriculum, where the link between fractions and division is emphasised and maintained
throughout KS2.
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Concepts and Number Lines (pre-chunking)

Grouping Sharing

FS From EYFS onwards, children need to explore practically both grouping and sharing.

Links can then be made in both KS1 and KS2 between sharing and fractions.

Begin by giving children opportunities to use concrete objects, pictorial representations and
arrays with the support of the teacher. Use the words ‘sharing’ and ‘grouping’ to identify the
YI concepts involved. Identify the link between multiplication and division using the array image.

D2: Grouping concepv D1: Sharing concepv
000000
00 00 00 @@
“How many groups of 2 cn make out of 67 ! ::“;'*i‘n‘e:'::; ::,_‘;! il
® JSS—— T
DI: Using Arrags D3b: Arrays

% ﬂ
S 000 o000
o 000 o000

000 Q00
. 5+3=5 15+5=3
® ®

® ®

Identify Grouping as the kg

division. Relate to
Yz multiplication facts
vocabulary: ‘20 + 5 meg

Identify Sharing as the secondary model of
division.

can | fit int§
1
D4: Division as Grouping D3: Division as Sharmg
2+2=6 =z 12+ 2 6 =EmEE
Ly @
0 00 60 ‘... ..Q
o0 00 00 Lo ® Y'Y
® @ E———
Counting on is the easiest route when using a
number line to solve a division calculation.
D5: Grouping =« Number Line DSa:cr«mm,mﬁEp
+5 5 +5 45 +5 +5 5 9
o 5 10 15 20 o 5 10 5 17
20+5=6 "7 ||| 7+5=82"" N\
- - - —— Regularly stress the —
Continue to give children practical images for link between

multiplication and
division, and how
children can use

ask children to move into groups of 4. The
remainder go into a hoop. Use Numicon
shapes — how many 4 pieces can | fit into

Y3 division by grouping: e.g. use PE mats and

27 (made of two tens and a seven piece). th_e{'r tables fact_s to
divide by counting —
D6: Grouping Grid uorwards in steps. j

44444

4|\H@

T Q7 + & = 6r3

® [S——
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Chunking & Standard Methods
Chunking

Standard Methods

Find the Hunk &
NNS Chunking

As previously encountered in Y2, developing an

understanding of division with the number line is an
excellent way of linking division to multiplication. It
can show division both as repeated subtraction, but
it is simpler to show division by counting forward to

find how many times one number ‘goes into’
another.

Y3

DZ: Chunking Jump
4 x 10 4x8

440 O\ 192N

o 40 72

72+4=18

e

in7ar

‘Find the Hunk’ is a mental strategy based on

based on mental parti
Strategy chunking m
subtraction. Here 40 (4
subtracted from the dividend.

somewhat confusing and the recommendation is

to use Find the Hunk as the default strategy.

These slides introduce the Short
Division (Bus Stop) method in Year 3.
It is recommended that if children are
introduced to this strategy in Year 3, it
is only introduced at the end of Year 3
(ideally kept until Year 4) and that the
key methods in Year 3 remain the use

of Number Lines and the mental
chucking method known as ‘Find the
Hunk’ (see opposite)

When introducing Short Division
formally, use dienes (Base 10) and
make sure you introduce it using the
sharing model. The calculation
starts with, ‘I have 7 tens, to share
between 4 people. That’s 1 each with
3 remaining. These three tens are
exchanged into 30, ones. The 32
ones are now shared between 4
people — that’'s 8, ones each.’

D8: Find the Hunk! (D11: Chunking)
- 18
72+ 4 =18 472
E.3 49 wxo
| | =4 -32 4x®
WL BALK ] 0 n.4-m,

(D10: Short Division)
72 +4 =18

Show the children examples of chunking where the

quotient includes remainders.
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D7a: Chunking Jump ||| D8a: Find the Hunk! (D10: Short Division)
e 65+ 4 =16r1 65+ 4 =161
S +40 N\ 424\ Mkt Chonk
0 6 & "l° - “'15 o 16n
e5o=teri= || w o lun 465
(D1: Chunking) . —
16n
4)65
- 40 & x10)
25
-24 4xe
1 65+ 4 =16n
® i ]

‘Mega Hunk’ is the natural development of the ‘Find
the Hunk’ strategy Here Mega Hunk is defined
as being multiple of 10 times the divisor. In the

case below the divisor is 4, so the Hunk will be 4
x (10 x 3) = 120. Again, both chunks are then
divided by the divisor and then the groups
totaled.

The National Strategy chunking method is also
based on the multiples of 10 times the divisor.
D11b slide is an expanded version of D11.
Jottings can be made to spot the multiples of 10
times the divisor (e.g. 40, 80, 120 etc.).

This strategy links to the Grouping model.

D9: Mega Hunk! D10: Short Division
Y4 136 + & = 34 136 + & = 34
B0 + 16 34
& (7Y
I 4)136
30 + & =36
® RI—— ) ® OEE——
A\ "4
D11: Chunking D11b: Chunking
4% aise
) 6 - 40 @ x10)
=120 & x 30) —gguno)
16
-16 G x& G
B Il || O -
Continue to use the Find the Hunk strategy
Y5 whenever possible.
D9c: Mega Hunk! D1ic: Chunking D10c: Short Division
- 65r4 o >
;Tb . 314 - 322 6 x 60) 65r4
+6 -30 6x5 ) {- Y
60 + 5ré =654 & 594.6=654 6/394
® RN ® el ® Eaowe e WS
D9d: Mega Hunk! Dild: Chunking D10d: Short Division
591+ 3 =197 4 591+ 3 =197
Mego  Mego - - 300 3 x 100
300 +270 + 21 29D 500 197
R 5 )
100 +90 + 7 =197 - (l)(a’m 591+3 =197 3 52971
® B 7] | @ ® P e 7]
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D9e: Mega Hunk! Dile: Chunking D10e: Short Division
5978 + 7 = 854 ||| ,=558 5978 + 7 = 854
Mega  Mego o, -5600 @ xg00)
5600+ 350 + 28 328 orson 854

L R ) 5
800 +50 + & =856 -28 (7)(;)978"‘7 854 i 7 593728 i
° e ||]e §978 <7 S

Begin by subtracting several chunks, but then try to find the |
biggest chunks of the divisor that can be subtracted.
hildren should develop the ability to
represent the quotient to include a
straight forward remainder, but also
as a decimal or fractional remainder.

D9f: Mega Hunk! DIif: Chunking D10f: Short Division
846 + 5 =169n 51806 169.2 .
M o 500 6. 00 5/846.0 o0 °
5T° "31” * "l‘ . -3%2‘5*60’ 1691 169+
100 +60 + 9n =169n ;lt?(hs) 846+5= 159,1 5/846 5846

® —— ® e ® R——

When introducing long division, it is often easier to
find the quotient using the Mega Hunk strategy.

Y6

D9g: Mega Hunk'
480 +15= 32

Chunk

D1igl: Chunking D11g2: Chunking
32 15 bgg
15480 -150 a5 10
- 450 a5 x30) 120 0
30 8o
=30 asx2 30

0  480+15=32 230052 40+ 15 =32

® e 4 ® .

D9h: Decimal Hunk! D9i: Decimal Hunk! D10i: Short Division
18+1.5=12 875 7=125 87.5+7 =12.5

‘+1 +15 7|°+T+3[5*7 125

& ='“, e 10 £ 2 T05-RS ’87 5

R—

There are three different ways of calculating using
Long Division: The Short Division method, the
Traditional Method and the NNS Chunking method.
The Traditional Long Division method ignores place
value, and therefore is not as helpful as the
Chunking Method, which now becomes the
recommended strategy.

D13: Long D|V|S|on D13j: Long Dmswn D12: Long Division || D14: lo':ss Division
2621 o ra2i

26121
983 37)983 37)983
37 32(3, S -%)(3%(10) 9219 r21 - 74
N (87 x20)
243 37)983 _333

=370 37 x10)
= 243 91 983+37=2

2%? Anxe -222 37 x6) ° ——ellle a1 1963127 = 26s

988 + 37 =26m1. 21 983 +37 =26m1

® e ®
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