St. Peter’s Catholic Primary School

Calculation Guidance

A progression through the four operations

Be\
\\




Contents

3 Rationale
3 Key points to successful calculation
4 Approach to supporting children with calculations
5 When to record calculations
6-8 | Addition
9-11 | Subtraction
12-14 | Multiplication
15-17 | Division
Further support for parents
18 Calculations in Context
19 Supporting your child




Rationale

At St Peter’'s School, children learn a variety of strategies and methods for both mental and
written mathematical calculations. This guide considers the developmental progression of
understanding children require within the four operations (addition, subtraction, multiplication
and division) to become secure and efficient when calculating. It gives practical guidance to
the mental and written processes, the language shared, the strategies and resources used.

Number is an abstract concept. Therefore the skill of calculating with numbers is experiential
and contextualised using apparatus, problem solving, real life situations, talk and thought.
This helps to make calculation relevant and rich.

The Mathematics Curriculum 2014, sets out a progression of the skills, knowledge and
processes children are expected to attain during at the end of each year and Key Stage.

When considering a Calculation Policy...

‘Pupils are encouraged to move onto a standard efficient method as soon as their
understanding is secured.” Number and Calculation

Getting the Best Results (Oxford University Press)

Key to successful calculating...

e numbers are put into context — numbers represent real things/situations

secure place value — a ‘feel’ for the size of numbers and how the base 10 system
works

secure knowledge of number bonds and table facts — concrete and abstract
estimate/approximate — a sense of reasonableness when solving calculations

find an efficient method for calculation — improve pace

check answer — improve accuracy... independently



“They didn’t do it like that in my day!”

Do your children ask for help with their maths homework and start talking in a foreign
language, using words like ‘partitioning’, ‘chunking’, ‘grid multiplication’.....?

Which is more important:

Qitten >
ental calculation

!
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This will depend on the numbers involved and the individual child.

When faced with a calculation, no matter how large or difficult the numbers may appear to be,
all children should ask themselves:

Do | know the
approximate
size of the
answer?

Can | do this in
my head?

Will the written
method | know be
helpful?

If | can’tdo it
wholly in my head,
what do | need to
write down in order
to help me
calculate the
answer?




When do children need to start recording?

The following table shows how some sort of recording is relevant throughout the primary
years with mental strategies playing an important role throughout.

YyrR | vyri | vyr2 | Yr3 | Yr4d | Yr5 | Yre6

Making a record of a calculation

Jotting to support a mental strategy

Explaining a mental strategy

Developing written methods

It is important to encourage children to look first at the problem and then get them to decide
which is the best method to choose — pictures, mental calculation with or without jottings,
structured recording or calculator.

(Use of a calculator is not an expectation of the 2014 Primary Maths Curriculum. However, to
develop readiness for Secondary education, children might be introduced to it's use for more
complex problems.)

Children attempting to use formal written methods without a secure understanding will try to
remember rules, which may result in unnecessary and mistaken applications of a standard
method.
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2014 Primary Maths Curriculum encourages that children can use efficient standard columnar
methods of calculation for the four operations by the end of KS2 so that they are ‘secondary
ready.’

Calculation methods

The following methods illustrated have been adapted from a variety of sources. They show a
progression of working so that your child can develop their understanding of the efficient
written methods of calculation. Mental strategies and visual resources that teachers will refer
to and use when teaching number and calculation are also illustrated. (ref to Key to
successful calculating page 3.)



Addition - written progression

Children will hear the language
of both ‘Units’ and/or ‘Ones’
when referring to place value.

iy

ADDITION

TU+TU
86 + 57

line?

Why use a number

Using an informal method by counting on
in multiples of 10 with a number line

It helps me to show
on paper what is
going on in my head

Start at 86 (the larger
TU+TU number) on the number line.
86 + 57— Partition the smaller number
57 into tens and units and
count on the multiples of 10
first and then the units.

+50
/\;i(;i
86 136 140 143
Further partitioning method as
highlighted in mental strategies
(80> +[50 >=1% 86 + 57 = 143
130 + 13 =143

6>+ B> =
This can also be set out with 10s partitions and units partitions
according to their place value ready for columnar addition.

ADDITION

HTU + TU
754 + 96

Using a number line to add too much and
then subtract (compensate)

I noticed that 96 is close to

Why are you subtracting
when you should be
adding?

100. 100 is easier to add
than 96 but that means I've
added 4 too many. | need to
subtract 4 from the number
| reach.

HTU + TU Start with the larger number
754 + 96 ‘ 754. Add on 100 and then
subtract 4.
+100
754 850 854

754 + 96 = 850




This will be modelled using
Base 10 apparatus

HTU + HTU
625 + 148
Expanded method: moving on from — g
_ adding the most significant digits first to Add most significant digits first:

adding least significant digits first

Add least significant digits first:

(in this example, hundreds) (in this example, (1 <)

HTU + TU
625 + 148

Why switch to I knowdthat I[(j:a;w add rllum‘lbsrs ILn 625 625
; : any order and the total will be the
(Tg:;?ii[ghrﬁf?:;ﬁ same. My teacher has told me that + 148 + 148
s N I need to practise adding the units +
digits) first? first. The next method | will learn 700 600 + 100 1 S 8
works this way. | must remember 60 20 + 40 60 20 + 40
to line the numbers up in the
correct columns. 1 5+8 700 600 + 100
113 773
— — Mentally add

700+ 60+ 13 =773 625 + 148 = 773

Stages will be modelled
using Base 10 apparatus

HTU + HTU

7+5=12
ADDITION Using a standard method 587 +475 /_\ Place the 2 in the

units column and

carry the 10 forward
HTU + HTU
to the tens column.
587 + 475 587
+ 475 l
I need to remember the value

Why do you say 80 +70 of each digit, so | know the 1062 - -

instead of 8 + 77 size of the numbers | am 11 80 + 70 = 150 then + 10 (carried forward) which

adding and whether my
answer makes sense.

\/ totals 160.
Place 60 in the tens column and carry the 100
forward to the hundreds column.

500 + 400 =900 then + 100 which totals 1000. Place this in the thousands

column (remembering to hold the place value in the hundreds column with a
zero).

587 + 475 = 1062




Addition — mental methods, strategies and resources

Year 1

Using Place Value

Count on in onesitens, e.g. knowing 45+ 1
or 45 +10 without counting on in ones.

@D« D>-=

Counting On

Counton in ones, o O
egil+6= \

W ngi
...and count on &

Counton in tens, 2.g. 45 + 20 35 45, 55,65

Using Number Facts

Year 2

Using Place Value

Fartition, 2.g. 57 + 36 _
ST B B0 4.
= D>+ Br=m 10 more
Counting On 0 0

Add 10 and multiples of 10, 4 i‘; N; h

e.g. 63 + 20 as 63, 73, 82 or a5 one jump 83, 83 61 65 70 TS &0 & w0

Know 1 more or 10 mare than amy number,

Add two 2-digit numbers by counting on in tens then in ones, e.g. 57 + 36 as 57 add 10 (B7) add 6 (93).

Add ‘nearhy” numbers, (near multiples) and adjust by counting on or back

eg 48+ M, EE+18 .9
Using Number Facts
T 2=
Mumber bonds to and of 20. %, 'D E ®

Patterns using

Number bonds to and of 10. known facts, Patterns of known facts, e.g. 3+6=9,5053 +6=59,46+3=43

J o\ eg.4+2=7

Wb T sowe know Bridging 10 &.9.57 + 5 3= 57 add 3 then add 2 mare. il it
o ‘ 3 24+3,54+3 regng 1028 I
1 4 ete. 5 . . .
\ 7+3 ?:6 g:g 3 :i Adding 2 or more single digit numbers, spotting bonds to 10 and doubles, 2.g.
B+T+4+2as10+T+2
Year3 Year 4

Using Place Value 100 100 Using Place Value 1000 [ 2000 3

Countin hundreds, e.g. 475 + 200 as 475, 575, 673

Add multiples. of 10, 100 and £1.
238 + 300

' £5.34 + £5
== £6 + £5 + 24p

6+ 40

Fartition [E 0> [E»
s B

120+ 12=142
Counting On
Add two 2-digit numbers by adding the multiple of ten then the ones, e.g. 6T+55 as 87 add 50 (117) add 5 (122)

Add ‘nearty” numbers, (near multiples of 10 and 1050} and adjust by counting on or back,
2.9. 67+ 39 or 362 + 199

Counton from 3-digit numbers, =.g. 247 + 34 35 247 + 30 (277) then 277 + 4 = 381

Knowing addition is commutative, counton from the langer number, e.g. 43 + 132 as 132 + 43.

100 | 200
Count in thousands, e.g 4750 + 2000 as 4750, 5750, 6750 1@ | 20 |
1 2

> B> ,

13 oS B> B> r i EEEE
Counting On B0+ B0+ 14 = B3

Add two Z-digit numbers by adding the multiple of ten then the ones, e.g. 67+55 3= 67 add 50 (117) add & (122)

Add “nearty” numbers, (near multiples of 10, 100 and 1000) and adjust by counting on or back
2.g. 2462 + 2999, 2482 + 400, £4.67 + £1.99

Count on to 3dd 3-digit numbsers and money, 2.g. 453 + 124 3= 463 + 100 (553 + 20 (583) + 4 = 387
E4.67 + £5.30 as £9.67 + 30p

Using Mumber Facts
Number bonds to 100 and nesxt multiple of 100, 2.g. 463 + 37, 1352 + 47

) &
Using Number Facts
Number bonds 10 100. 30+ 70 85+35 85+ 15tc ‘ - Number bands ta£1 and next whole pound, e-ﬂ-m-“’fﬁl’@@@ o0 Bo
. —— N — =
Add to next ten and next 100, =.g. 176 + 4 = 180, 485 + 15 = 500 - Add to the nest whole number 2. 48 + 04,72+ 0.8 “
Year 5 Year 6

Using Place Value — _. Using Place Value o entha handrettn | Ahounanase
Countin 0.15, 0.01s, 2. 3. ) i | 121401131 Countin 0.15,0.015, 0.001s, 8.9. it

knowing what 0.1 more than 1.211is knowing what 0.01 meore than 1.221 is |

Paicon BB,
24458 oy 2= 8
Counting On

Add two decimal numbers by adding ones then tenths/hundradths,
eg 572+ 3.05as 572 add 3(8.72) thenadd 0.05(8.77)

Add ‘nearhy’ numbers, {near multiples of 1) and adjust by counting on or back,
2g.534+093 5682 +09 482+11

Counton from large numbers, 2.g. 6834 + 3005 3= 8834 + §

Using Number Facts

MNumber bonds to 1 and to the nextwhole number,
2g.04+0857+03

Add to next ten from a decimal number,
29 TE+22=10 02 2 2 02

(W >SS & SN

& B8O i0 T8 58 i0

| 1.221 +0.01 = 1.231
Partition E 5) §I§§>
Tl 2

B> 22> 205> 12+07+009=1279

Counting On

Add two decimal numbers by adding ones then tenths/hundredths or thousandths,
£.9.6.314 + 3,008 2 6.314 3dd 3 (3.314) then 3dd 0.008 (3.32)

Add “nearhy’ numbers, {near multiples of 1) and adjust by counting on or back,
2.0.6.345 + 0.999, 5672 + 0.9, 4852 + 11

‘Count on from large numbers, e.g. 18375 + 12005 35 28376 + §
Using Humber Facts

Number bonds to 1 and nest multiple of 1,
e.g.0.63 + .37, 2.355 + 0.645

Add to next ten, QL3 s 3 038
2g. 462 +538=10

462 50 i0 482 s62 10




Subtraction - written progression

SUBTRACTION H Counting on or counting back? TU-TU
84 - 56
+20
TU-TU ® o m
84 -56 If the numbers are close el
together like 203 — 198 it’s " B6 60 20 84
quicker to count on. If they're a \ > J

How do you decide
whether to count on
or count back?

long way apart like 203 -5 it’s
quicker to take away.

Sometimes | count on because

that’s easier than taking away.

®

Start Here

Start by ‘taking
away' (crossing
out) the 56.

A
Find the difference betweenthe two numbers.
— Counton from 56 to 84.
20+4+4=28

-50

2 -4
M/"Jr-———\\_

0 25330 34 84

A
Partition 56 and count back
(subtract) 50 andthen 6. Start HERE

84 - 56 =28

| SUBTRACTION | Complementary addition

HTU -HTU
954 - 586

As | get better with my
number bonds, | can do
the calculation in fewer
steps. | can see the
number line in my head
and do it mentally.

The number line seems a
very clear method.

HTU-HTU

954 - 586 +300

W
900

! JSéG._ U 00 850 954
\

| START HERE |

the 586.

Counton ta the next multiple of 10. 4 Tomake 590
Counton to the next multiple of 100, 10 To make 600
Counton in 100s. 300 Tomake 900

Y
A m———

Find the difference betweenthe two numbers.
Counton from 586 to 954.
300+ 50+ 10+ 4 +4 =368

Counton to the largernumberin 50 To make 950
the calculationwhich is 954, +
368 954 - 586 = 368
+300
+14 +54
AN
h86 600 900 954




This will be modelled using
Base 10 apparatus

| SUBTRACTION |

Working towards a standard
method (decomposition)

HTU -TU
154 -37

The whole numberis 154.1t is
possible to subtract7 but for
this method | need to do one
subtraction in each column. So
| exchange one ten from the
tens column for ten ones in the
units column.

Why do you need to
rearrange the
numbers 50 + 4 and
rewrite them as 40 +

147

SUBTRACTION Standard method (decomposition)
HTU - HTU
754 -286 Because all the stages|

have learnt before have
really helped me
understand exactly

what I'm doing.

Why didn't you use
the standard method
straight away?

Stages will be modelled
using Base 10 apparatus

HTU-TU
154 - 37 50>+ [2>
>
Both these numbers are partitioned l
into theirHTU parts, sowe can do 3
easiercalculations. o>
(50>
30+ 7
54 iz the sgme value as /'
r;@ @ S% btracted J
Oow 7 can De sublracte:
o1 i B
" @ D Herethe
Subtract the units, _— answers from
— | calculation are
|100—0: 100 ‘ |4U—3U: 10 | |1_—‘:‘ | iﬁgeait:‘f;‘;e
154 - 37 =117
HTU-HTU 0y
754 - 286 700 +5Q +4
200 80 + &
@islitg ﬁgle value as /
Now © can be subtracted soo
from 14, 740 40 14
200 80 + &
740 is the same yalue as
Eoo>+ [100> + [40>.
Mow 80 can be
subtracted from 140, 600 +140 +14
200 80 + 6
400 + 60 + 8
64y
Or, more efficiently 35\4
the standard method. - 286 754 — 286 = 468
_ 468

10




Subtraction — mental methods, strategies and resources

Using Place Value

Count back in ones/tens, e.g. knowing 53 -1
or 52 -10 without counting back in ones.

Taking Away : £ ; 1 L{
7 Keepi3in

Count back in ones, > L) Y yourhead... )

eg13-6= \ & ;

...and count back 8

Countback in tens, .g. 52- 20 3s 53, 42,33

Using Number Facts

Number bonds to and of 10

Patterns using known facts,

Year 2

Know 1 less or 10 less than sny number

Using Place Value 1l

Partition, e.g. 57 - 36

D B
Taking Away 10 10
Subtract 10 and multiples of 10,

2.g9. 63 - 20 3583, 53, 42 or a5 one jump 52 - 20 = 42

Subtract two 2-digit numbers by counting back in tens then in ones,
.9 37 - 36 3= 57 subtract 30 (27} subtract & (21)

Add ‘nearly” numbers, (rear multiples) and adjust by counting on or back
eg 48-21, 55-19

d 12-2=10
12-10=2
Using Number Facts 12
¥ 5=7
Number bonds to and of 20 1, * 7=5

Patterns of known facts, 2.9.5-6=3, 2089 -6=53, 45-6=42

L 2g.7-3=4
{ sowe know Bridging 10 £.9.52 - & a5 52 subtract 2 then subtract 4 mors
P 27-3,57-3,67-4etc.
:g'i'; . Counting Up 1.1=4
L S 7 Find a difference between two numbers on 2 Iine._&
eg. 51-47 I Ty
Year 3 Year 4
Taking Away A‘ R [ L Teking hwzy
Use place value to subtract , e.g. 246 — 200, 245 — 40, 246 - § ; ‘ ‘ l ] - Use plsce value to subtract 2.g. 4785 — 4000, 4785 - 80 =tc.
. Take sway multiples of 10, 100, 1000, £1, 10p or 0.1,
Teke 2wy multiples of 10, 100 and £1, - e 5397 50, 8372 - 3000, £9.74 30p, 5.6 0 2 eic
2.9. 476 — 40 = 436, 476 - 300 =178, EA.TE - £2=£2.T% a[nlnl=lzlz
X Vausiseme RIS —— EUUD> - BUUD> - 2000
grtv:;n @ 100 square, .9 alululeliels 5456 - 3020 ' )
- 476 - 40 =436 wfuulu]o]s 5”}- Eg!p): )
2 Al —
W™ o+ B-2% Slalafelels

Count back in hundreds, tens then ones,
.. 783 — 121 3= 783 - 100 (563) then subtract 20 (343) then subtract 1 (542)

Subtract nearhy’ numbsers, (near multiples of 10and 100) and adjuest by counting on or back,
e.g. 545 - 199 or 85 -39
I+ +1=34

O YN

Counting Up

Count back, e.g. 8482 — 1201 as 8482 -1000 - 300 - 1 (3181)

Subtract ‘nearly” numbers and adjust by counting on or back,
e.g. G483 - 2999 or £34.85 - £19.99

3+10+100+6 =112

Counting Up

Find a difference between two numbers by counting
up from the smaller to larger number, e.g. 505 — 387 = 193

Find a difference betwesn two numbers by counting BT 0 400 500 56
up from the smaller to larger number, e.g. 121 - 87 =34 7 o= 100 1\ Using Number Facts
Using Number Facts Number bonds to 10, 100 and derived facts, :‘IHIf u
Number bands to 100, . - 23 100-78=24,10-05=04 u
2g. 100-35=63 100 -15=83 100 -42=358
o Mumber bonds to £1 and £10, 1w - 06 = 04
-~ 2.9, £1.00 - 83p = 14p, £10.00 - £3.40 = £6.E0
Year 5
i Taking Away Year 6
Taking Away
. Use place value to subtract decimals, e.g. 7.782 - 0.08
Us= place vales to subtract decimals, 2.g. 4.58 - 0.08
. Taks away multiples of powers of 10,
Tam,mml%%?: F‘;‘;:“' 10 S e.g. 132,856 - 400, TH23 -0.5 et L —
=9 15,672 300, 271- 0.5t - -, - Y [ e [ ]
\ - B - B f1 ZED)
Fartition or count back, D - D . — L Pang:;r:z;r tf;gtaback ._ ; [ ] ]
29.542-301 SO Zom ) 2542504 005> - X00 30002

Bubtract nearhy’ numbsers and adjust by counting on or back,
e.g. 85,456 - 9999 or 3.58 -1.99

Counting Up

31 +100 + 1000 +9 =1140

Find a difference between two numbers by counting up from the

smaller tolarger numbsr, 2.g. 2009 — 852 = 1140 &5 o0 1000 000 200
1

Find change using shopkespers” addition, _m‘

&.g. buy toy for £6.89 with £10 note R85 £7 £10

Using Mumber Facts 2401 +004 =214

Derived facts from number bonds to 10.and 100, e =

£.3.2 - 0.45 using 45 + 55 = 100, £ X DE ™S

3.00 - 0.88 using 36 + 14 =100 0.8 03 1 E

Number bonds to £1, £10 and £100,
e.g. £4.00 - £3.88 = 14p, £100 - £55 using B8p + Jdp =£1

Subtract ‘nearty” numbers and adjust by counting on or back,
2.g. 350,078 — 99,998 or 12,521 - 0.99

Counting Up
Count up to subtract numbers from multiples of 10, 100, 1000, 10,000, 005 +01 +02 =033

Find 3 difference between two decimals numbers by counting up
from the smaller to larger number, 2.g. 1.2 -0.87

asT 09 1 12
Using Humber Facts
Deerived facts from number bonds to 10:and 100,
.g. 0.1 —0.075 using 75 + 25 = 100, 235 , Hrossmass
5 - .65 using 65 + 35 = 100 m
0es 1 5

MNumber bonds to £1, £10 and £100,
e.g. ET.00 - £4.37 = £2.63, £100 - £36.20 using 20p + 80p = £1 and £87 + £33 = 100

11




Multiplication - written progression

Tux U

| MULTIPLICATION |

TUXU
14 x5

How is multiplication
the same as
repeated addition?

Introducing multiplication
on a number line

The number line helps me see each
group of 5 clearly.

If I add 5 fourteen times, that is the
same as 5 multiplied by 14 (5 x 14). |
can make 14 individual jumps of 5
along the number line, or 1 jump of 5
x 10 and 1 jump of 5 x 4. Table facts
will help me do this more quickly.

.
14x 5 The numberline shows 5 multiplied by
14. This is equal to 14 multiplied by 5
(14 jumps of 5 on the numberline).
Working with arrayswill model this.

5x14

5x10

/_\'\

45

50

e W W W W Ve Wt Wt Vi Wt Wt Wi Vi W
0 5 10 15 20 25 30 35 40

A—
Multiplication is like repeated addition.

55 B0 65 7O

Sx4

m

!
0

50

70

A
Usingtable facts to make biggerjumps is more efficient.

5x14=14x5=70

H GRID MULTIPLICATION H

TUXU
14 x5

Why do you partition
the numbers into
tens and units?

| GRID MULTIPLICATION

TUXTU
46 x 32

Isn’t it difficult to
multiply 40 by 30?

You’ve got to do a
lot of calculations —
don’t you get
confused?

TU XU
14 x5
Partition TU 14x5
It doesn't take long! number into X E4> 70
| can see what | tens and units B> 50 20
have to multiply
very easily. parts.
@ becomes / \ The part —
products are
@and @ totalled to
give the final
product or
50 comes from answer of
multiplying 10 20 comes from 70.
by 5. Itis called multiplying 4 by 5.
a part-product. Another part- 14x5=70
product.
TUXTU
46 x 32 46 x 32
o0 X B
0 = 120% 10 - 1200, BO> | 1200 | 180| 1380
92
Both numbers |2> 80 12
are partitioned 1472
into their tens 3
and units parts,
[45>becomes[40> The part products are
e reneme and[5) and[32> added in stages to give the
organise what becomes@ final product or answer of
hio method. and P). 1472.
46 x 32 = 1472

12




Grid method, Expanded method
H and Compact method

| MULTIPLICATION
TUXU
23x8

They remind me which numbers |
am multiplying.

I also have to remember to line the

numbers up as hundreds, tens and

What are the
brackets for in the
expanded method?

TUX U
23x 8

GRID METHOD
X O] B

> | 160 | 2 18

3 multiplied by

COMPACT (8heqf‘_‘a'5 24
the first part
METHOD product).

(short multiplication)

2 isthe 2 tens

HTU that need to be
23 carried forward
X 8 and added to

@ the next part

5 product.

I multiply the units EXPANDED METHOD 20 multiplied by
Why do you Igf\:vz:’d';s;l‘;ig . 8 equals 160
Itiply 3 by 8 fi HTU —
M e compact "~ need to! 20 multiplied by 8 - (2" part The digits are
method? This method is very equals 160 23 product), plus put in the
In all the other qr:i;‘;ri%e'r Tg";dzjo 3 multiplied b&/ 8 \ X 8 the 2 tens correct
not?:;ztjh:::st ;;Zi’ve on any numbers | equals 24. N~ 160 (20x 8) equals 180. ‘COI[%mni‘ to )
multiplied the tens carry forward. 24 (3x8) give the answe
number first! N P 184.
Final product | —Y 184
from totalling the 23x8=184
part-products.
TU X TU COMPACT
METHOD
H MULTlPLlCAT'ON 46 X 32 (long multiplication)
GRID METHOD 26X 301
x 30 is
TUXTU X D 46 the same as
46 x 32 Welll.... | know that 46 x Bo>| 1200 | 180 | 1380 X 32 X | 46x3x10.
30 is the same as 46 x 1380 (46 X30)
3x 10. I know my D 80 12 92
I recognise the long answer will end in zero 92 (46 X 2) w 46 x 2
multiplication Whhe‘n ! mu‘giplﬁlhis 1472 1472 mentally or
hod. d whole number by 10. ==
"‘;‘u.ﬁp.y”:g”byzg‘;“ So... | put the zero in EXPANDED METHOD by short
first. Then | multiply 46 multiplication.
x 3 using the short The 4 part 46 x 32 = 1472
multiplication method products are set 46
out vertically
underneath the X 32
calculation. 1200 (40 x 30 46 The algorithm
180 (6x30 X 32 should only be
Part products 80 (40x 2) . 2 c<|)nS|der|ed th“
totalledtogive | — 12 (6X2) 1380 z::r(t:i(;grilirl:g :rr:a
final product. 1472 1472 totally secure

13




Multiplication — mental methods, strategies and resources

Year1

Counting in Steps

Countin 25 and 10s

z

z z z z z z z z 2z
BISI I SIS T ISIS) I sisy 1 JSisd ] )

6 B E1E])|

RHOOAAD

o 2 4 & 8 10 12 14 16 18 20
sslesjes|as|sslesissins 100

33353533330

Doubling and Halving
Find doubles to double G using fingers @ @
Grouping

Begin to use visusl and concrete arrays and “sets of objects to find the answers to
Lotz of 4 or 2lots of &, 2te

i ' i IIII
l-l-l-l

il )
I
b &

3(3[5(%|%]=s]-

o

Tle|e=

Year 2
Counting in Steps - - I‘ .,, I’ .., L
ot B e R e
& RERES
jﬁﬁﬁﬁ [ lwlnu
ﬂ mﬁﬁﬁﬁﬁ Tl
o[ oafon [osl
Begin to count in 35
Doubling and Halving
Begin to know doubles of multiples of 5 to 100, e.g. double 35 is 7D
Grouping 4 4 4
‘Grouping along beaded strings A4x3= _4 | 11
and marked/blank number linss. “'"
Uz amray's to find answers to multiplication and relsts to counting in steps, E 222213
2.g. 4 x3 3= three lots of four things, 526 35 stosteps in the 5z BEEEEE
and count as well a5 sixlots of five "“’
22 234

Using Number Facts

Know doubles to double 20,
Sitart learning 2x, Sx, 10x tables, relating these to counting in steps in 2s, 55 and 10s,
e.g. 5210 =50, and 10, 20, 20, 40, 50, is five steps in tens count

Year 3

Counting in Steps

s

Countin 2=, 35, 45, &=, &5 and 10z
Show multiples on 100 square and number line

1z afafs e

Year 4
Counting in Steps - Sequences
Countin 2z, 3z, 42, 5z, 8=, 75, 8=, 95, 10s, 112, 125, 28z, 80=, 100z, and 1000

20
21 [22] 28| 2a | 25 70 (30 | 25 ] ZE 25
31 |32 3334 |35 |36 40 W
atlazlaslaalaslan 50 | 0 5 50 5 100
126
Doubling and Halving 43 Dioubling and Halving 200 PR 5
Find doubles todouble 50 using partitioning PN Find doubles to double 100 and beyond using partitioning N &
Use doubling as a strategy in multiphying by 2, M\ 16 Begin to double amounts of money, &.g. £2.50 doubled is £7 252
e.g. 18 x 2 is double 18 (38) %‘/ Use doubling 3= 3 strategy in multiphying by 2, 4 and &
. i e.9. 34 x4 is double 34 (58) doubled again (135)
Grouping -
Recognise that multiplication is commutstive, 2.g. 2x3=3x2 Grouping
Muttiphy multiples of 10 by single digit numbers, e.g. 30 x 8 =240 o . . . .
§ = 2x3 = Usze partitioning to multiphy 2-digit numbers by single digit numbers.
Muttiphy multiples of 100 by single digit numbers using tables facts,
Using Number Facts 2. 400xE=3200 )
Multiphy using near multiples by rounding, =.g. 24 x 15 2= (24 x 20) - 24
Know doubles to double 20 and doubles of multiples of 5 to 100, e.g. double 45 is 50
Wreow 23, Zax, 43 Bx, Bx, 10w tables facts. Using Number Facts
Know 4x 2= 2x and 2x again. Know times tables up to 12 2 12
Wske generalizations sbout multiples, &.g. 2, 4x, B, Bx 10x are 3l even, Sxend with D or &
Year 5 Year &
Doukling and Halving Doubling and Halving 1673
Double amounts of money using partitioning, Double decimal numbers with up to 2 72 SN 148
2.9. £6.73 doubled is double 85 (£12) plus double T3p (£1.46) £12 N places using partitioning, N S
Use doubling as a strategy in multiphying by 2, 4, 8, 5and 20 2.g. 36.72 doubled is double 35 (TZ) plus
£.9.58 %5 = half of 553 10 (550) is 280 £13.46 double 0.72{1.48) 73.48
Use doubling and halving 3= strategies inmental multiplication
Grouping —] - —

Muttiphy decimats by 10, 100, 1000, Q_l_/l
2.9 3.4 100 = 340 3 49
U=s= partitioning to multiphy 2-digit and

3-digit numbers by single digit numbsers.

2.9. 402 x5 = 400 x 8 (2400) and 2 x5 (12)

= lea

Us= partitioning to multiphy decimal numbers by
single digit numbers,

2. 45x3 3= 4x3) + (0.5x3)

Muttipty using near multiples by rounding,
2.9.32 %228 3= (32 x30) - 32

Using Number Facts

Know times tables up to 12 x 12 to multiphy
multiples of the multiplier - scaling,

29 4x8=24 2040 x8 =240, 400 xB = 2400, D 4xB=24|,
Know zquare numbars and cubs numbers

1 m'g'

a

Grouping

Usze partitioning 3= 3 strategy in mentsl multiplication, 3= sppropriate,

2.9 3080 x 435 (3000 x4) + (B0 xd), EdxBas Bx & (54) and 0.4x8 (3.2)

Us= factors in mental multiplication, 2.9. 421 x & a5 421 x 3 (1253) doubled (252G),
342 x5 3z half of (3.42x10)

Multiphy decimal numbers. using near multiples by rounding,

23 43x15 3543 x20 (35 -4.3)

Using Number Facts
Use times tables facts up to 12 x 12 in multiplication of large numbers or

numbers with up to 2 decimal places,
eg Gxd=243nd 0.05 x4 =024




Division - written progression

DIVISION ‘ Introducing division on a number line

TU+U
29+3
I need to see how
many groups of 3
there are in 29, so |
either add on or take
away groups of 3
until | can’t add or
take any more. Using
the subtraction
method will help me
later on.

Why are you adding
on one line and
subtracting on the
other? And what
has subtraction got
to do with division?

Counting on in groups of
HERE 3 on a number line.

9 groups of 3on a

number line. 2 left over

Counting back in groups of

2 left over 3 on a number line.

9 groups of 3on a
number line. HERE

T S e S e S e S e S e S e S e S e

0o 2 5 8 11 14

17

20 23 26 29

There are 9 groups of 3 in 29, with 2 left over (remainder 2).

29+3=9r2

Chunking on a number line

[ovision |

TU=+U
72+5

If I can, I try to take out 10
groups of the number I'm
dividing by. This is a big
chunk and makes the
calculation easier. But | can
take out chunks that are any
number of groups.

I've never heard of
chunking before!
How does this help

with division?

TU - U Numberlines
. can be vertica
72+5 or horizontal.
10x5
4x5 START
r2 HERE |17
0 2 T 22 T 7?2
Subtract 4 groups Subtract 10 groups START 10x5
of 5 (20) from 22 to of 5 (50) from 72 to HERE
land on 2. land on 22.
\ / 22
14 groups of 5
subtracted 4x5
A | altogether.

2 left! r2 2
This is the 0
remainder.

72+5=14r2

15




| DIVISION BY CHUNKING |

HTU = U
256 + 7
How do you decide

what size chunk to
subtract?

I'look for chunks of 10
first. If | take bigger
chunks it makes the
calculation quicker,

and easier. Method
is shorter and re

efficient than .

HTU + U
256 =7

v ®

Children will also link remainders
with fractions or decimals in context.

How many groups of 7 in 256?

©

256
10 -210 (7 x 30)
256
70 (7x19) o_, 46
186/ 186 Subtract -42 / (7 x 6)
30x7 £ 10 70 (7 x(10)«—] chunks of 4
116 / 70 (7 x 10). Subtract one
us| _-70 (7 x(10) large chunk of
46 How many 210 (7 x 30)
10 !
£(7><@) “— groups of 7
n in 46?7 36 groups of 7 have

been subtracted and
there is 4 left over.

256 +7=36r4

Total the numbers of groups of 7.

9+@©+@9+©®=36

H SHORT COMPACT DIVISION

I need to remember the value
of each digit so | know
whether my answer makes
sense. | will only use this
method when | am confident
with mental and chunking
methods of division,

Isn’t it easier to say
‘how many 3s in 4?7’

HTU = U
471 +3
Q: What is the largest number of
1 hundreds that will divide exactly by 3?
3 471 A: 300 divided by 3 = 100. This
leaves 100 which is exchanged for
ten tens in the tens column.
Q: What is the largest number of tens
15 that will divide exactly by 3?
3| 4721 ) A: 150 divided by 3 = 50. This leaves
20 which is exchanged for 20 units in
the units column.
157 Q: What is the largest number of units
3| 47?1 4———— thatwill divide exactly by 3?
A: 21 divided by 3=7
471 + 3 =157 Once secure, the language is then adapted to the

standard algorithm.
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Division — mental methods, strategies and resources

Year1

Counting in Steps

Countin 25 and 10s

aff
=
b=

2 |22 /2 32 32
sy I Jsisi | Jeisy 1 |
10 12 14 18 18 20

z|e|e(=

S
1 OO0 08 S )

Doubling and Halving

Find half of even numbers up to 12 i
reslising thatit is harder to halve odd :
numbsers

Half of 4is 2 Half of 6is 3 Half of Tis ...

Grouping
Begin to use visusl and concrete arrays and ‘sets of objects to find
the answers tohow many towsrs of 4 can | make with 12 cubes?

Sharing
Begin to find half of a guantity using

sharing, e.g. quarter of 16 cubes by giving
one each repestedly to four children

Counting in Steps
Countin 25, &s and 10s
L 5

TlE|E|¥
BE[% (5] ]=]

o

Doubling and Halving

Find half of numbers up to 40, including realising that half of an odd member
gives aremainder of 1oran answer containing .
Begin to know half of multiples of 10 to 100, &.g. half of T0is 35

Grouping

Relate division to multiplication by using array's or towers of cubes to find answers to division,
2.g. how many towers of 5 cubes can | make from 20 cubes as [] x 5 =20 and also 20 +

o

Relste division to counting in steps and hence to multiplication, &.g. how many &= do | count to get to 207
Show groupings on beaded stings and numbsr fines.

4 4 4 =4=3 groupsof 4
Sharing |* i

12 =
AR —
Begin to find half or 3 quarter of a quantity using sharing, 2.g. 4 of 16 cubes by sorting the cubes into four piles
Find %4, %%, 3, of small quantities

Using Number Facts

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

Year 3 Year 4
Counting in Steps Counting in Steps — Sequences
Countin 2z, s, 42, =, B 2nd 105 by colouring numbsre on the ". i» 1’3 ‘: I’s = ; ; ; '; Countin 25, 35, 45, 55, 85, Ts, 85, 35, 108, 115, 125, 252, 50s, 100s, and 1000s
100 i landmarked i
Square orusing 2 fanama " BB EI BB EIEI Bl 25 25 23 23 25
4 4 4 4 ki 31 |32 33 34 |35 |36 | 37 | 38| 3 |s0
& 2F  _F  F IE W [ falalalelalolalalo 0 3 E] 78 100 125
Doubling and Halving 43 Doubling and Halving 126
Find half of 2ven numbers to 100 uSing partitioning P Find halves of 2ven numbers to 200 and beyond using partifioning 50 <N 13
Us= halving as 3 strategy in dividing by 2, m\ /4 Begin to half amounts of money, =.g. £9 doubled is £4.50 i
2.9. 35 < Zis half of 35 (18) ‘94’ Use halving = a strategy in dividing by 2. 4 and B 63
Grouping 2.g. 184 + 4 iz half of 184 (82) halved again (41)
Recognise that division is not commutative, e.g. 16+ 828+ 16 Grouping 45+ 3= []
Relate division to multiplications, e.g.[ X 5 = 30 is the same calculation as 30+ 5= . . o
thus we can count in 55 to find the answer Use:;ultlgla of 10x the divisor to divide by number 2 3 sbove the tables facts, Cxi=45
- Ny . - . 2 45+ -
Divide multiples of 10 by single digit numbers, =.9.240 - = 30 Divide multipies of 100 by single digit numbers using division facts, oxi= % -
Using Mumber Facts e.g. 3200+ 8= 400
Know halves of even numbers to 40 x3=15
Know halves of multiples of 10to 200 &.g. half of 17012 85 Using Number Facts
- Hnow times tables up to 12 x 12 and all relsted division facts
Hnowr 2x, 3o, 4 B, 8¢, 10x division facts Use division facts to find unit and nor-unit fractions of amounts within the fimes tables,
Use divizion facts to find unit 3nd simple non-unit fractions of amounts within the times tables, eg. B of 56isT x (56 + 8)
2g Mof48is3 x (48 + 4)
Year 5 Year 6
Doubling and Halving £14.84 Doubling and Halving
7N £36.86
Halve amounts of money using partitioning, £7 42p Halve decimal numbers with up to 2 places using partitioning, 5 -/ \ 0.43
e.g. Half of £14.84 as half of £14 and half of 84p N e.g. half of £36 .86 is half of 36 (18) plus half of 0.85 (0.43) N )
Us= doubling a= 3 strategy in dividing by 2, 4, §, 5 and 20, £7.42 § . - o
eg. 115 = 5 as double 115 {230} = 10 Use doubling and halving a= strategies in mental division, £18.43
| i £.9. 2168 = 4 iz half of 216 (108) and half of 108 (54)
Grouping —— = = | Grouping
Divide numbers by 10, 100, 1000 to obtsin answers with +£: U] . L -
up to 3 decimal places, 2.9. 240 = 100 = 3.4 3 =4 Use 10, 20, 30, __or 1007, 200, 300%, ... multiples of the divisor to divide
large numbers,
Usethe 107, 20%, 30" __multiple of the divisor o divide 2 digit numbers by single digit numbers, 28 378+ 9224029 =20 and 2x 513 sothe answarisd2 )
N Use tests for divisibility, 2.g. 135 divides by 3 as the sumof it's digits = 3, and Jis
2. 188 + 6 a5 30 =6 (180) and 1 x & (6) = multicle of 3
Find unit and non-unit fractions of large amounts, &.g. 25 of 265is 3 x (265 + §) s
. Divisibility Rul
Using Number Facts Using Number Facts | & number |5 divisible by, uisible | Mot Divisible
R N L . . Use division facts from the times tables factsup (2 #thw last digh is even (0.2 4 6 or &) e8| ]
Usednnsx.m lac?s lnom.the tlm_tablﬁ up to 12 x 12 to divide multiples of powers of ten of the divisor, to 12 x 12to divide decimal numbars by Single |3 #ime sum of te diges is cvistiely 3 5
E.g.mfs usmgb:afsm- y;aellng e digit numbers, 4 (P Last two dgits form & Fumber [Tasiz |
MOW SQUAMS NUMDETS Snd Cibe numbers eg 1.7 =3 is /100 of 117 = 3(0.35) - scaling | cwisivieny 4 | |
5 fthe last dig is Oor 5 14875 10978
€ fiherumberis divisbiebybothZandd | 48 | 20
9 the sum of the digis is dvisible by 9 mo | 5
W # the last digh is &, 115880 | 10,535
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Calculations in Context

All the methods in this booklet support children in using their mental and written skills to solve

calculations. Children need to be encouraged to use the method that they understand and
can use confidently.

It is important that children are able to choose the most appropriate method for the
calculation. For example:

4003 - 3998

These numbers are very close together and so counting up on

a number line (actual or imagined) would be the most efficient
method.

200+ 4
Dividing by 4 is the same as halving and halving again. As it

Is easy to halve 200 and easy to halve 100, this would be the
most efficient method.

Using and applying appropriate skills is very important, when calculations are needed to solve
a problem.

4 C.DS at £2.99 — how much altogether?

£2.99 is almost £3.00 and so round up, multiply, then adjust:
4 x £3.00 = £12.00

£12.00 - 4p = £11.96

18



Supporting your child with their mathematics

You are more likely to have a self-motivated child if you let them explain the method to
you and work with them.

Start from where your child is and not where you want them to be.

Focus on the positive and do not take ‘ownership’ of their efforts and achievements.
Let them make mistakes and know that this is acceptable.

Be positive and enthusiastic and enjoy your maths together!

If your child is really stuck and you cannot help them any further, take the homework
back to school and ask for help.
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