Hamilton Overview of Calculation Methods and Strategies — Multiplication and Division DRAFT

Year 1

Year 2

Mental Multiplication

Counting in steps (‘Clever’ counting)
Count in 2s and 10s

2z 2 2

\|II.\|.....\||.I..\\|/.\\|/\\|I\|II:
® @_O O_@ Glo cleelo ol@

G g 10 2

Doubling and halving
Find doubles to double 6 using fingers

S

Grouping
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Begin to use visual and concrete arrays and ‘sets of’ objects to find the

answers to ‘3 lots of 4’ or ‘2 lots of &/, etc.

Counting in steps (‘Clever’ noc_.-z:mv
Countin 2s, 5s and 10s
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Begin to count in 3s

Doubling and halving
Begin to know doubles of multiples of 5 to 100, e.g. double 35 is 70
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Grouping 0 @ O ®
Use arrays to find answers to multiplication N )
and relate to ‘clever’ counting, e.g. 3 x 4 as three G0 @ O e
lots of four things and 6 x 5 as six steps in the 5s @0 @ O &
count as well as six lots of five 0 ¢ © @
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Understand ﬁ:mﬂ 5x3canbe io_.xmn_ out as ﬂ_:mm mm.., or five 3s Z0

Using number facts
Know doubles to double 20

Start learning 2x, 5x, 10x tables, _.mmmn_..m these to ‘Clever counting’ in 2s, 5s,
and 10s, e.g. 5 x 10 = 50, and 10, 20, 30, 40, 50 is five steps in the tens count
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Year 3

Year 4

Mental Multiplication

O 5 10

Counting in steps (‘Clever’ counting)
Countin 2s, 3s, 4s, 5s, 8s and 10s, e.g. colour the multiples on a 1-100 grid or
use hops along a landmarked line

Doubling and halving

Find doubles to double 50 using partitioning L &

Use doubling as a strategy in multiplying by 2 4 /
E.g. 18 x 2 is double 18 (36) 40%2 = WO 8x2= b
Grouping % Gl e

Recognise that multiplication is commutative, e.g. 4x8=8x 4
Multiply multiples of 10 by single digit numbers, e.g. 30 x 8 = 240
Multiply friendly 2-digit numbers by single digit numbers, e.g. 13x 4

Using number facts

Know doubles to 20 and doubles of multiples of 5 to 100, e.g. double 45 is 90
Know doubles of multiples of 5 to 100, e.g. double 85 is 170

Know 2x, 3x, 4x, 5x, 8x, 10x tables facts

Counting in steps — sequences
Count in wu‘ 3s, 4s, 5s, 65, 75, 85, 9s, u.o.w Hum 12s, 25s, 50s, 100s and 1000s
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Doubling and halving i

Find doubles to double 100 and beyond .\_ mu/

using partitioning 200 52
Begin to double amounts of money. e

E.g. £3.50 doubled is £7 ™ 202

Use doubling as a strategy in multiplying by 2, 4 and 8, e.g. 34 x 4 = double 34
(68) doubled again (136)

Grouping

Use partitioning to multiply 2-digit numbers by single-digit numbers
Multiply multiples of 100 by single digit numbers using tables facts, e.g.
400 x 8 = 3200

Multiply using near multiples by rounding, e.g. 24 x 19 as (24 x 20) - 24

Using number facts - Know times tables up to 12 x 12

Written Multiplication

Build on partitioning to develop grid multiplication

x |20] 3
4 180 12 [=92

X 200 50 3
Use grid multiplication 5 1200 300 | 18 | = 1518
to multiply 3-digit by 1-digit ;
numbers
253
Use a vertical written X 6
algorithm (ladder) to 1200
multiply 3-digit numbers 300
by 1-digit numbers 18 »ﬂ Mn“u mmc
1518
Use grid multiplication g 320 48
to multiply 2-digit numbers 720 108
by 2-digit numbers = 828
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Year s

Year 6

Mental Multiplication

Doubling and halving

Double amounts of money using partitioning,
e.g. £6.73 doubled is double £6 (£12) plus
double 73p (£1.46)

Use doubling and halving as a strategy in
multiplying by 2, 4, 8, 5 and 20.

E.g. 58 x5 =12 of 58 (29) X 10 (290)

Grouping

Multiply decimals by 10, 100, 1000,
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e.g. 3.4x 100 = 340 oy Oﬂ ™~ (2
Use partitioning to multiply friendly 2-digit

and 3-digit numbers by single-digit numbers. Y &
E.g. 402 x 6 as 400 x 6 (2400) and 2 x 6 (12) 2412

Use partitioning to multiply decimal riumbers by single-digit numbers, e.g.
4.5x3as(4x3)+(4x0.5)

Multiply using near multiples by rounding, e.g. 32 x 29 as (32x30)-32

Using number facts

Use times tables facts up to 12 x 12 to multiply multiples of the multiplier, e.g.
4x6=245040x6 =240 and 400 x 6 = 2400

Know square numbers and cube numbers

Doubling and halving

Double decimal numbers with up to
2-places using partitioning, e.g. 36.73
doubled is double 36 (72) plus

double 0.73 (1.46)

3673

'
Use doubling and halvine as strategies / ; IN W . m._vmu
in mental multiplication -

Grouping

Use partitioning as a strategy in mental multiplication, as appropriate, e.g.
3060x4 as (3000x4)+(60x4) or8.4x8as8x8(64)and 0.4x 8 (3.2)

Use factors in mental multiplication, e.g. 421 x 6 as 421 x 3 (1263) doubled
(2526) or 3.42 x 5 as half of (3.42 x 10)

Multiply decimal numbers using near multiples by rounding, e.g. 4.3 x 19 as
4.3x20(86-4.3)

Using number facts
Use times tables facts up to 12 x 12 in mental multiplication bf large numbers
or numbers with up to two decimal places, e.g. 6 x4 = 24 and 0.06 x 4 = 0.24

Written Multiplication

Short multiplication of 2-digit, 3-digit 387
and 4-digit numbers by 1-digit numbers X 6

54
Long multiplication of 2-digit, 3-digit 2333
and 4-digit numbers by teen numbers
Grid multiplication of numbers with 387
up to 2 decimal places by single digit x 14
numbers 3870
Mutioh . i L E 15%°8
ultiplying fractions by single digit numbers

E.g. % X6 =%/, whichis 4%/, = 4% 11

5418

NB Grid muiltiplication provides a default method for ALL children

Short multiplication of 2-digit, 3-digit

3
and 4-digit numbers by 1-digit numbers o M
X
Long multiplication of 2-digit, 3-digit 543
and 4-digit numbers by 2-digit numbers 23250

Short multiplication of decimal numbers using
x100 and +100, e.g. 13.72 x 6 as 1372 x 6 + 100

Short multiplication of money, £13.72 x 6
Grid multiplication of numbers with up to 2 decimal places by single digit
numbers
Multiplying proper and improper fractions, eg %x?,
NB Grid multiplication provides a default method for ALL children




Hamilton Overview of Calculation Methods and Strategies — Multiplication and Division DRAFT

Year1

Year 2

ivision

Mental D

Counting in steps (‘Clever’ counting)

Countin 2s and 10s
2 2 2 z Z
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Doubling and halving
Find half of even numbers up to 12 including realising that it is hard to halve

an odd number

Grouping

Begin to use visual and concrete arrays and ‘sets of’ objects to find the
answers to ‘how many towers of 3 can | make with 12 cubes?’

Sharing

Begin to find half of a quantity using sharing, e.g. half of 16 cubes by giving
one each repeatedly to two children

Counting in steps (‘Clever’ counting)
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Doubling and halving

Find half of numbers up to 40, including realising that half of an odd number
gives a remainder of 1 or an answer containing a %

Begin to know half of multiples of 10 to 100, e.g. half of 70 is 35

Grouping

Relate division to multiplication by using arrays or towers of cubes to find
answers to division, e.g. how many towers of five cubes can | make from 20
cubesas/[ Jx5=20and alsoas 20+ 5 = ?

A DRE noasapeatnaaps

Relate to division to ‘clever’ counting and hence to multiplication, e.g. how
many 5s do | count to get to 207

Sharing

Begin to find half or a quarter of a quantity using sharing, e.g. % of 16 cubes by
sorting the cubes into four piles

Find %, %, % of small quantities

Using number facts

Know halves of even numbers to 24
Know 2x, 5x and 10x division facts
Begin to know 3x division facts




Hamilton Overview of Calculation Methods and Strategies — Multiplication and Division DRAET

Year 3

Year 4

Counting in steps (‘Clever’ counting)
Countin 2s, 3s, 4s, 55, 8s and 10s by colouring numbers on the 1-100 grid or

Counting in steps — sequences
noc:ﬁ in 2s, 3s, 4s, 5s, 65, 75, mm mm 10s, 11s, 12s, 255, 50s, 100s and 1000s

cm_:m_, a _mzaamﬁma ___..m\\....+|f/ \\...ru..ll..l \\r...lli/ \Nﬁ \u|.\f \\F}
= -
\Dl;_/_\_\wlﬂj_..._...w.,_.m: .Nm .mo 75 100 :‘w
i ! 1o ' 5 20 Doubling and halving
Doubling and halving Find halves of even numbers to 200
Find half of even numbers to 100 E\w and beyond using partitioning.
€ | using partitioning. \ / Begin to half amounts of money.
.m Use halving as a strategy in dividing by 2. RO ’ o E.g. £9 halved is £4.50 .
M E.g. 36 =2 is half of 36 ./. Use halving as a strategy in dividing by 2, 4 and 8, e.g. 164 = 4 is half of 164
=) o (82) halved again (41) 45:3=[]
= Grouping )
M Recognise that division is not commutative, e.g. 16 + 8 does not equal 8 + 16 Grouping [Jx3=45
@ | Relate division to multiplications ‘with holes in’, e.g. [ /x5 =30is the same Use multiples of 10 times the divisor to divide 10x 3 =30
2 | calculation as 30+ 5 =? thus we can count in 5s to find the answer by number <9 above the tables facts, e.g. 45 + 3 P
Divide multiples of 10 by single digit numbers, e.g. 240 + 8 = 30 Divide multiples of 100 by single digit numbers o
using division facts, e.g. 3200 + 8 = 400 5x3=15
Using number facts
Know halves of evén numbers to 40 _ Using number facts
Know halves of multiples of 10 to 200, e.g. half of 170 is 85 Know times tables up to 12 x 12 and all related division facts
Know 2x, 3x, 4x, 5x, 8x, 10x division facts Use division facts to find unit and non-unit fractions of amounts within the
Use division facts to find unit and simple non-unit fractions of amounts within times tables, e.g. 7/, 0f 56 is 7 x (56 + 8)
the times tables, e. g. % of 48is 3 x (48 + 4)
= Written version of a mental method
(@) . :
@ [Ox3=86 84+3=28r2
.W 20x3 =60
c 26
m 8x3=24
.Wm 2
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Year 5

Doubling and halving W ) Y - &Lt
Halve amounts of money using partitioning,

e.g. half of £14.84 as half of £14 and haolf of 84p WM \ /FN

P
/Wm\ .+m+u\

Year 6
Doubling and halving )
Halve decimal numbers with up to 2-places W 36 &6
using partitioning, e.g. half of 36.86 is half of \ /
36 (18) plus half of 0.86 (0.43) Fig” L3p
: il
™~ W (8- 43

€ | Use doubling and halving as a strategy in dividing by 2, 4, 8, 5 and 20, e.g. 115
cm_. + 5 as double 115 (230) = 10 Use doubling and halving as strategies in mental division, e.g. 216 = 4 is half of
S 216 (108) and half of 108 (54)
m Grouping
— Divide numbers by 10, 100, 1000 to obtain decimal answers with up tothree | Grouping X
£ | places, e.g. 340 = 100 = 3.4. Use 10", 20™, 30", ... or 100", 200™, 300™.... multiples of the divisor to divide
@ | Use the 10", 20", 30™... multiple of the divisor to divide friendly 2-digjt and 3- | large numbers, e.g. 378 + 9 as 40 x 9 = 360 and 2 x 9 = 18 so the answer is 42
b3 digit numbers by single-digit numbers, e.g. 186 + 6 as 30 x 6 (180) and 1 x 6 (6) | Use tests for divisibility, e.g. 135 dividesby 3as1 + 3 + 5=9and 9 isin the 3x
Find unit & non-unit fractions of large amounts, e.g. */s of 265 is 3 x (265 +5) | table
Using number facts Using number facts
Use division facts from the times tables up to 12 x 12 to divide multiples of Use division facts from the times tables up to 12 x 12 to divide decimal
powers of ten of the divisor, e.g. 3600 + 9 using 36 < 9 numbers by single-digit numbers, e.g. 1.17 + 3 is */;00 0f 117 + 3 (0.39)
Know square numbers and cube numbers
; . Short division of 3-digit and
Written version of a mental strategy [Ix6=326 SRB R 4-digit numbers by ﬂﬂm_m;&mz 1264
& for 3-digit + 1 digit numbers 20x6= wlwm numbers m_ 77'5°8 74
o
@ | short division of 3-digit and 4x6=24 Long division of 3-digit and
W 4-digit numbers by single-digit 2 4-digit numbers by two-digit 200+50+1 15
= | numbers 54 12 numbers Hw_w 765 30
m 3000 45
= 1264 765 60
= 6[7'5°874 750 75
Divide fractions by whole numbers, bt =

e.g. k.ﬂ.w.ll.u\um




