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3.5.iv: Resources for addition, subtraction, multiplication and division

This annex contains four parts dealing with teaching mental and written methods of
addition, subtraction, multiplication and division. The parts can be used as follows.

» As the starting point for a discussion within a numeracy working group or whole-
school staff meeting when consideration is being given to improving consistency
of mental and written methods for the four operations within the school.

e As the basis for development of the section on the four operations in a school
numeracy booklet. The booklet could be made available in hard copy format or
placed on the school internet or both. Decisions would need to be taken as to the
most accessible and effective format for learners, teachers, teaching assistants
and parents/carers. An alternative approach to a numeracy booklet would be to
include age-appropriate extracts in learners’ homework diaries for reference.

* To design posters. Displaying posters of consistent design and consistent content,
where appropriate, throughout a school can help learners make connections
between numeracy taught in different year groups or different subjects.

» As exemplar material for a series of INSET sessions for all staff. To ensure that the
sessions were interactive, discussion points and practical exercises would need to
be added.

* As a basis for annotating examples of learners’ work, linking them to the age-
related expectation statement.

Portfolios of these annotated examples of learners’ work can be used to
demonstrate good practice and to help ensure consistency in age-related
expectations across the school.
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Addition
This annex includes:

1. a brief overview of the most common mental calculation strategies for addition;

2. a step-by-step overview of a route for the development of addition methods
from simple mental calculations involving pictures, number lines and practical
resources to the written method of addition involving ‘carrying’.

This route provides appropriate strategies for a range of addition sums from two
one-digit numbers to the addition of a list of numbers with any number of digits as
well as numbers with up to two decimal places.

Common mental calculation strategies
Mental recall of number bonds
6+4=10 [ ]+3=10

25 + 75 = 100 19+[ ]=20

Use near-doubles
6+7=doubleB +1=13

Add using partitioning and recombining
34+45=0B80+40)+ 4 +5 =79

Count on or back in repeated steps of 1, 10, 100, 1000

86 + 57 = 143 (by counting on in tens and then in ones)
460 — 300 = 160 (by counting back in hundreds)

Add the nearest multiple of 10, 100 and 1000 and adjust
24 +19=24+20-1=43

458 + 71 =458 + 70 + 1 =529

Use the relationship between addition and subtraction
36 +19=55 19 + 36 =55

55-19 =236 556-36 =19
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Many mental calculation strategies will continue to be used. They are not replaced by
written methods.

Step 1
Learners are encouraged to develop a mental picture of the number system in their
heads to use for calculation.

Make 6
GLD Gl GO
2and 4 3and 3 4and 2
GORAREED
Oand 6 1and b 5and 1

They develop ways of recording calculations using pictures, etc.

5+3=
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They use number lines and practical resources to support calculation and teachers
demonstrate the use of the numberline.

3+2=5 +1 +1

0 1 2 3 4 5 6 7 8 9

Learners then begin to use numbered lines to support their own calculations using a
numbered line to count on in ones.

8+5=13 T I I S
[N

o 1 2 3 4 5 6 7 8 9 10 M1 12 18 14 15

Bead strings or bead bars can be used to illustrate addition including bridging
through ten by counting on 2 then counting on 3.

—00000 (L 000 —

Step 2
Learners will begin to use ‘empty number lines’ themselves, starting with the larger
number and counting on.

e First counting on in tens and ones.

34 +23 =57

/\/ VY

34 54 55 56 57

* Then helping learners to become more efficient by adding the units in one jump
(by using the known fact 4 + 3 = 7).
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34 +23 =57

+10 +10

/’/\ vl

34 44 54 57
» Followed by adding the tens in one jump and the units in one jump.
34 +23=57

+20
+3

N

34 54 57

o> + >

N e S
+

.13]0
TN
28 58 63
28 + 35 = 63
28 + 36 = 63 36 + 28 = 63

63 - 36 = 28 63 - 20 = 36
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e Bridging through ten can help learners become more efficient.

37 +15 =52
+10
+3 +2
N
N /\4/\,
4/

37 47 50 52
Step 3

Learners will continue to use empty number lines with increasingly large numbers,
including compensation where appropriate.

» Count on from the largest number irrespective of the order of the calculation.

38 + 86 =124

= +4 +4
- /x /\\‘///\
86 116

120 124

e Compensation

49 + 73 =122
+50

T

73 122 123

Learners will begin to use informal pencil and paper methods (jottings) to support
record and explain partial mental methods building on existing mental strategies.
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Phase 1: Adding most significant digits first, and then moving to adding least
significant digits.

28 + 35 .

2 8 210 + .
+35 [3[o[>+ I
50 [z2[o]> *[3][o]> - [5]0
63  [s[o>+[1lo]>+ [
T
6 mem  o-men

Phase 2: Moving to adding the least significant digits first in preparation for ‘carrying’.

28 + 35 .
28 2[o]>+ D>
.35 GRD>+ I
50 2|0 + 3]0 =|5|0
63 5[o]> +[1[o][>+ [P
28+ 36 = 63 36 + 28 = 63
63 - 36 = 28 63 - 28 = 3b
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Adding the least significant digits first, without using place value cards.

2 8
3 5
+ 1 3 ( 8+ 5)
5 0 (20+30)
6 3
Step 4
From this, learners will begin to ‘carry’ below the line, using the correct mathematical
vocabulary.
28 + 35 .

‘carried’ 10 is 60

+ 3 5
6 fa?:“
1
‘carried’ 10 from
the 13

20 plus 30 is 50 ’
50 add the
28

28 + 35 = 63
63 36 = 28

36 + 28 = 63
63 - 28 = 36
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239 + 53

238
+ 5 3

11

8 0
200

291

EoED> -
'- +
[2Tofo]>

¢

o 8
VE§

EP

'EW" s

b

239 + B3 = 291
291 - 238 = 53

239 + B3 = 291
291- b3 = 238

365 + 88

365
+ 88

13
1 40

300

453

[sTofoP> -

o
[e[o[>+
[3Tofol>

+

[elol>+

ll?

4

366 + B8 7463
453 - 366 = 88

88 + 366 = 463

453 - 88 = 366
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368 + 494

36
+ 49

~
i

+
i [2] [

150 i F
7 0 0 [ElCIED> . HiSlED> - [FieD>
gl6]2
368 + 494 = B62 494 + 368 = 862
862 - 494 = 368 862 - 368 = 494
368 + 494
B1[60 phus 90 is 150
150 odd the
‘carried’ 10 is 160

! Z ‘carried’ 10
from the 12

369 + 494 = 862 494 + 368 = 862

862 - 494 = 368 862 - 368 = 494

Using similar methods, learners will:

* add several numbers with different numbers of digits;

* begin to add two or more three-digit sums of money, with or without adjustment
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from the pence to the pounds;

» know that the decimal points should line up under each other, particularly when
adding or subtracting mixed amounts, e.g. £3.59 + 78p.

Step 5
Learners should extend the ‘carrying’ method to numbers with at least four digits.
587 3587
+ 475 + 675
1062 4262

11 111

Learners should extend their methods to decimal numbers.

BC - BG ]
. B < <
-l
» -
:

56 + 28

56 « 2.8 = B84 2.8 + 5.6 = B4
84 - 28 = 56 84 - b6 = 28
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bé + 2.8 -

5.6 B> - <[
+ 2.8 B - <[s
1.4 <[] + <] - B4
7.0 B - B -
8 . 4

5d + 28 = 84 28+ 5.6 = 84

84 - 20 = b6 84 - 56 = 28

b6 + 2.8 -

[] 0.6 plus 0.8 is
1.4

-5.6
+ 2.8 |0.4 from
— 1.

El —/the 14

oo
PN

=

Using similar methods, learners will:

66 + 28 =84 2.8 + 5.6 = B4
84 - 28 = 5.6 84 - 56 =28

» add several numbers with different numbers of digits;

* begin to add two or more decimal fractions with up to three digits and the same
number of decimal places;
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* know that decimal points should line up under each other, particularly when
adding or subtracting mixed amounts, e.g. 3.2 m — 280 cm.

Step 6

Leall?ners should extend the ‘carrying’ method to numbers with any number of digits.

7648 6584 42

+ 1486 + 5848 6432

9134 12432 786

111 R 3

+ 4681

11944

121
Using similar methods, learners will

e add several numbers with different numbers of digits;

= begin to add two or more decimal fractions with up to four digits and either one or
two decimal places;

* know that decimal points should line up under each other, particularly when
adding or subtracting mixed amounts, e.g. 401.2 + 26.85 + 0.71.

Leamers need to have a range of calculation methods, mental and written.
Selection will depend upon the numbers involved.

Learners should not be made to go on to the next stage if:

1. they are not ready;

2. they are not confident.
Learners should be encouraged to approximate their answers before calculating.
LLearners should be encouraged to check their answers after calculation, using an
appropriate strategy.

Learners should be encouraged to consider if a mental calculation would be
appropriate before using written methods.
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Subtraction
This annex includes:

1. a brief overview of the most common mental calculation strategies for
subtraction;

2. a step-by-step overview of a route for the development of subtraction methods
from simple mental calculations involving pictures, number lines and practical
resources to a written method using decomposition.

This route provides appropriate strategies for a range of subtraction sums from two
one-digit numbers to the subtraction of two numbers with any number of digits, as
well as numbers with up to two decimal places.

Mental calculations

Mental recall of addition and subtraction facts
10-6=4 17 -] =11
20-17=3 10-[]=2

Find a small difference by counting up
82-79=3

Count on or back in repeated steps of 1, 10, 100, 1000
86 — 52 = 34 (by counting back in tens and then in ones)

460 — 300 = 160 (by counting back in hundreds)

Subtract the nearest multiple of 10, 100 and 1000 and adjust
24-19=24-20+1=5

458 - 71 =458 -70-1 =387

Use the relationship between addition and subtraction
36 +19=55 19 + 36 =55

55-19=36 56-36=19

Many mental calculation strategies will continue to be used. They are not replaced by
written methods.
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Step 1

Learners are encouraged to develop a mental picture of the number system in their
heads to use for calculation. They develop ways of recording calculations using
pictures etc.

8-3=

8 = 3 = 5

8-3=5 8-5=3

5+3=8 3+5=8

They use number lines and practical resources to support calculation.

Teachers demonstrate the use of the number line.
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1 1 1
7N
AVA VAN
3 4 5 6

The number line should also be used to show that 5 — 3 means the ‘difference
between 5 and 3’ or ‘the difference between 3 and 5" and how many jumps they are
apart.

= S8GS0 i aE 3
»... » 0 3 5

6 7 8 9 10

Learners then begin to use numbered lines to support their own calculations, using a
numbered line to count back in ones.

13-5=8

O

Bead strings or bead bars can be used to illustrate subtraction including bridging
through ten by counting back 3 then counting back 2.

o 1 2 3 4 5 6 14 15

13-5=8

— 000080 (000 —

277



Rhaglen Gymorth Genedlaethol
National Support Programme

Llythrennedd a Rhifedd
Literacy and Numeracy

Step 2

Learners will begin to use extended hundred squares and empty number lines to
support calculations.

Counting back
e First counting back in tens and ones.

47 -23=24

10 10

44 A
24 25 26 27 37 4

2

2 0. OB @R

-21|-20|-19| -18 | -17 | -16 | -15| -14|-13 [ -12|-10 | -10f -9 | -8
S|-100-9)-8|-7|-6]|-5|-4|3|-2]-1]0])1]2

Aot 23| 4|S5|6|T|8|%|0N]I
10 9w 12)]13|14]15]| 6|17 [18]19[20]21]| 2

+
19 20| 2122 |23 31| 32

29 | 30 32|33 (3435|3637 |36(39]|40|41| 4

39| 40 | 41| 42 | 43 | 44| 45 | 46 | 4T | 49 | 49 | 50 | 51 | 52

49 | 50 | 51| 52 (53 [ 54| 55| 56|57 |58)5%) 606162

ﬁ 59| 60| 61| 62|63 |64 | 65| 66|67 |68 | 69|70 |70 T2
69| 70 71(_!73 74| 75|76 |77 | 79| 79| 80 | 81| 82 m

79| 806|081 82|83|84(85| 66|67 |88 (8990|919

09 | 90 | 91| 92|93 | 94| 95| 96| 97 | 98 | 99 | 100{101] 102

99 | 100] 101] 102[ 103 | 104| 105 106 [ 207 | 108 ] 109] 110 [ 111 | 112
PO W == o] | nz|us 11aus| ne|ur [ue] 119 | 120]121] 122

» Then helping learners to become more efficient by subtracting the units in one
jump (by using the known fact 7 — 3 = 4).
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47-23=24

10 -10
-3
//\
>/ \/\ \y \
24 27 37

47

e Subtracting the tens in one jump and the units in one jump.

47 -23 =24

-3
Y\
24 27

» Bridging through ten can help learners become more efficient.

47

42-25=17

20
3 2
17 20 22 42
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Counting on

If the numbers involved in the calculation are close together or near to multiples of
10, 100 etc, it can be more efficient to count on.

Count up from 47 to 82 in jumps of 10 and jumps of 1.

The number line should still show O so learners can cross out the section from O to
the smallest number. They then associate this method with ‘taking away’.

82 -47
4 +10 +10

+ +HH +1
Lo AAA/\/\/\AA

0 2 4 47 48 49 50 80 81 82

s CHD - CE>

D> g
R S "

0 48 68 72

[
2
V/

:

[-we=2¢ 72 - 24 = 48 |

24 +48 =72 48+ 24=72

Help learners to become more efficient with counting on by:
e subtracting the units in one jump;
* subtracting the tens in one jump and the units in one jump;

» bridging through ten.
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Step 3
Learners will continue to use empty number lines with increasingly large numbers.

Learners will begin to use informal pencil and paper methods (jottings) to support,
record and explain partial mental methods, building on existing mental strategies.

Partitioning and decomposition

This process should be demonstrated using arrow cards to show the partitioning
and base 10 materials to show the decomposition of the number.

NOTE When solving the calculation 89 — 57, learners should know that 57 does
NOT EXIST AS AN AMOUNT, it is what you are subtracting from the other number.
Therefore, when using resources, learners would need to count out only the 89.

89 = 80+9
- 57 50 + 7
30+2 =32
89 - 57

"
w
o

'
(&)
~
(6]
(@ ol|Oo
+
]

89 - 67 = 32 89 - 32 = 57

32+ b7= 89 57 + 32 =89

Initially, the learners will be taught using examples that do not need the learners to
exchange.
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From this the learners will begin to exchange.

72 (The calculation should be read as, e.g. take 8 from 2))
- 48
Stage 1 Stage 2
70+ 2 60 + 12
-40+8 -40+8
20+4 =24

This would be recorded by the learners as:

60 1
B +2

-40+8
20+4 =24

72 [l - P
- 48 [aD> . I

71, >« LI
) 48 [4]o]> | -

2 4 72-48=24

24 + 48 = 72

72 - 24 = 48

48 + 24 = 72
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Learners should know that units line up under units, tens under tens, and so on.

If the teaching staff feel that the use of addition signs within a subtraction calculation
will cause confusion, then they can be replaced with arrows, as in the example
below. This needs to be agreed as part of the whole-school policy and applied
consistently throughout the school.

89 = 809
- 57 507
3092 =32

Where the numbers involved in the calculation are close together or near to multiples
of 10, 100, etc, counting on using a number line should be used.

+10
+ +2
~ NN

0 89 90 100 102

102-89=13
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Step 4
Partitioning and decomposition

754 - -
1 |88 g nm» . B
|
744 EEE»- > - [
dlidl . >
EEED> WD
gy D - B> - (I
-1 [8leli . >
BLRELI ¢
754
- 86
Stage 1 700+50+4
- 80+6
Stage 2 700 + 40 + 14 (adjust from T to U)
- 80 +6
Stage 3 600 + 140 + 14 (adjust from Hto T)
= 80+6

600 +60+8 =068
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This would be recorded by the learners as:
600 140 1
66 +56+4
- 80 +6
600 +60+8 =668

Decomposition
7131
842

- 276
668

12

842 - 276 130 minus 70 is 60

30 minus 70

842 - 276 = 666 842 - B66 = 276

B66 + 276 = 842 276 + 666 = 842

Learners should:

* be able to subtract numbers with different numbers of digits;

* using this method, also begin to find the difference between two three-digit sums
of money, with or without ‘adjustment’ from the pence to the pounds;

® know that decimal points should line up under each other;

285



Rhaglen Gymorth Genedlaethol
National Support Programme

Llythrennedd a Rhifedd
Literacy and Numeracy

* be able to use a number line to help in making the calculation.

£895= 8+09+0.05

—-£4.38 4+03+008 leading to
|

= 8+08+015 (adjustfrom T to U) 8.85

4 +0.3+0.08 -4.38

- 4+05+007 =£4.57

Alternatively, learners can set the amounts to whole numbers, i.e. 895 — 438 and
convert to pounds after the calculation.

Using a number line to help in making the calculation:

7]
643 - 261

-mw T
261 270 3.00 600 643
6.4 3

- 2.6 1
0.09 (270)

0.30 (3.00)
3.00 (600)
0.4 3 (6'43) 643-261=382 643 - 3.82 = 2.61
3.8°2
T 3.82+ 2.61=643 2.61+3.82=643

Where the numbers involved in the calculation are close together or near to multiples
of 10, 100, etc, counting on using a number line should be used.
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511 - 197 = 314
; +300 y
+ +
VEVIEVIEVIE. P a4
0 A 197 200 500 511
Step 5

Partitioning and decomposition

54 =
- 286 -

700+50+4
200+80+6

Stage 1

Stage 2 700 +40 + 14

- 200+80+ 6

Stage 3 600 + 140 + 14

- 200+ 80+ 6

400+ 60+ 8

This would be recorded by the learners as:

600 140 1
6 +50+4

- 200+80+6

400+60+8

(adjust from T to U)

(adjust from Hto T)

=468

=468
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Decomposition

6141

54
- 286
468
842 |Gl ¢ [2]o]>
- 276 e - 7[>
3]0 >
sy - AT
-276 . oD
EEED> B>
K D - >
276 D .
5 6 6 +
See D c [so]>

Learners should:

e be able to subtract numbers with different numbers of digits;

* begin to find the difference between two decimal fractions with up to three digits
and the same number of decimal places;

 know that decimal points should line up under each other.

Where the numbers involved in the calculation are close together or near to multiples
of 10, 100, etc, counting on using a number line should be used.

288



National Support Programme:
literacy and numeracy

Guide for schools: Part 2

1209 - 388 = 821

+800
+12 +9
S ey /\* //\A
0 T 77 388 400 1200 1209

Step 6
Decomposition

5131
6467

- 2684
3783

Learners should:

* be able to subtract numbers with different numbers of digits;

* be able to subtract two or more decimal fractions with up to three digits and
either one or two decimal places;

* know that decimal points should line up under each other.

Where the numbers involved in the calculation are close together or near to multiples
of 10, 100, etc, counting on using a number line should be used.

3002 - 1997 = 1005

+1000

>x‘

N

0 h 1997 2000 3000 3002
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Learners need to have a range of calculation methods, mental and written.
Selection will depend upon the numbers involved.

Learners should not be made to go on to the next stage if:

1) they are not ready;

2) they are not confident.

Learners should be encouraged to approximate their answers before calculating.
Leamers should be encouraged to check their answers after calculation using an
appropriate strategy.

Learners should be encouraged to consider if a mental calculation would be
appropriate before using written methods.
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Multiplication
This annex includes:

1. a brief overview of the most common mental calculation strategies for
multiplication including:

e doubling and halving;

¢ understanding multiplication as repeated addition;

e multiplication facts up to 10 x 10;

* recognising the relationship between tables: families of tables;
¢ using knowledge of tables to derive other facts;

= multiplying by 10 and 100;

e partitioning;

* using factors.

2. a step-by-step overview of one route by which multiplication can be learnt from
counting equal groups of objects through to using the Grid Method (also known
as the Area Method) for short and long division of whole humbers and decimals.

Mental calculations
Step 1

Doubling and halving m

Apply the knowledge of doubles and halves
to known facts, e.g. 4 x 4 is double 2 x 4. Double |Half

HE EE
HE BN
L 8

W
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Step 2
1 times table 1 times table
2 times table 10 times table
5 times table
0 1 2 3 4 6 7
T R 42 e s a2 Eaae
0 2 4 6 8 10 12 14 16

QWD NHOOITNHWN O
X X X X X X X X X X X
[ G U G T U (U G S G Y
|
OOWow~NoOo~WN 2O

—
I
—

—

CQOOM~NOOMPhhWN—O

X X X X X X X X X X X

NDRNDMNDRNNNDNDDNDNDNDND

L A | R | B

N — = =

OO ANOOOR~NO
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10

20 30 40 50 60 70O 80 90 100

10

EEVE =l N N 0O T

15 20 25 30 35 40 45 &0

10

ollololloNeolloNelleleloje
—ANMT O ONO®DO
. —
T T __.__ 1V S (I L
COCO0OO0OO0O0OO0OO0COCOOO
—_ T
X X X X X X X X X X X
O~ ANMTWO©NO0ODO
—
O~ ANMTODOMNOOO ONOoOWLOWOWOoWwOo
— —rrANNMO®O T S0
| | I S A (A VR 1 B | 1 | VI | S A | | A IR VN [
T T T T T T N WLWwLWw W LWwWw LW LW LW LW
X X X X X X X X X X X X X X X X X X X X X X
0123.4567890 O+~ NMIT OOMNOWOG O

1
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Step 3
1 times table 1 times table 1 times table
2 times table 10 times table 3 times table
4 times table 5 times table
0 1 2 3 4 5 6] 7 8 9 10
A 2 a0 e 20 a0
0 2 4 6 8 10 12 14 16 18 20
[T Exisii] | e 2 s
0 4 8 12 16 20 24 28 32 36 40
I T O S 20 0O D
Olx |1 0 O x|2 0
T 1% | T 1= 1 T % | 2| = 2
21x%17|= 2 2% |2i1= 4
31x11|= 3 3Ix|2|= 6
40 x| T | = 4 4 | % 2= 8
5| x |1 |= 5 S5|x%|12|=|110
6| x! 1 = 6 6lx|2|=]41[]2
7 x| 1= 7 7 x 2 =1 4
B x!1l= 8 l%[21=11]8
9% |4 |= 9 g9|x|2|=|1[8
10| x[1|=/710 1l x|[2l=|210
0| x|4|= 0
1| x |4 = 4
2 %l 4!l= 8
3| X |4 |=|1]|2
4 x 4 = 1 6
5B x| 4|=12|0
6l % |[4[=]|2|4
7 %x|4)=12 |8
8 x 4 3 |2
9 x 4|=13|6
110 x 4 = 0
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10

20 30 40 5 60 70 8 90 100

10

i i ==l A N 0 T

15 20 25 30 35 40 45 &0

10

ollelieolloloNeoNelie) (@]
.1234567890
—
o nonon unon __.__ I
eollelieolieolioNolellelioele o)
4I.4I1114|4|4I111
X X X X X X X X X X X
0.123456789.0
a —
O~ QAN WOHDO©MNWOOO OO OWOWOLWnOo
— — - NANOO®OST T W0
N N 1 R N T U R | I e S | R R TR T A1
4I14|14I4I.114111 555.55555555
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Step 4

1 times table 1 times table 1 times table
2 times table 10 times table 3 times table
4 times table 5 times table 6 times table

—
N

3 4

6 7 8 9 10

o
N
N
()}
[0}
o

12 14 16 18 20

(@]
~
(00]
"
N
-k
(@]
N
(@]
[N
~
N
0]
w
N
W
(e))
N
O

0 x 1 = 0 0 x 2 = 0
1T x 1 = 1 1 x 2 = 2
2 x 1 = 2 2 X 2 = 4
'3 x 1 = 3 3 x 2 = 6
4 x 1 = 4 4ix 2 = 8
5 x 1 = 5 5 x 2 =10
6 x 1 = 6 6 x 2 = 1 2
L7 Iix 1] = 7 7 x 2 =1 4
8 x 1 8 8 x 2 =16
19 [ x|1|= 9 9 x 2 =1 8
10 x 1 =10 10 x 2 =2 0
0 x 4 = 0
1 x 4 = 4
2 x 4 = 8
3 x 4 =1 2
4 x 4 = 1 6
5 x 4 =2 0
6 x 4 = 2 4
7 x 4 = 2 8
8 x 4 = 3 2
9 x 4 = 3 6
1 0 x 4 = 4 0
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Step 5
Derive and recall quickly all multiplication facts up to 10 x 10.
1 times table 1 times table 1 times table 1 times table
2 times table 10 times table 3 times table 7 times table
4 times table 5 times table 6 times table
8 times table 9 times table
0 1 2 3 4 5 6 7 8 9 10
== EEE - ] I 2 S N 0
0 2 4 6 8 10 12 14 16 18 20
=3 j===1N | s 2 I .
0 4 8 12 16 20 24 28 32 36 40
FEmal i Ei| I I 2 0O e
0 8 16 24 32 40 48 56 64 72 80
=) “E=iil I 2 2 0 e
Ol & | 1= 0 01 x|l 2 0
Tl |1 | = 1 T %+2 4= 2
2% |1 = 2 2 x|2 4
3lx|1!= 3 3 x 2 = 6
4 x 1 = 4 4 x 2 = 8
S5 x (1= 5 |8 (% |2 |=|1]0
6 x| 1TIl= B |8 [x | 2]l=]1]2
7ol 1= 7 7 ! x\121=%|4
8l&!1|= 8 8 x 2 = 1|86
9 x| 1|= 9 9| X |2 =118
1@ x| 1[=1710 110 2 =(2.0
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8

0 x 8

1

0

0 x 4 4

1

10

20 30 40 50 60 70 80 90 100

10

15 20 25 30 35 40 45 50

10

oNele

Al M <

0

0 x

1
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3456.7.890

—

10

15 18 21 24 27 30

12

18 24 30 36 42 48 54 60

12

90

27 36 45 54 63 72 81
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1

10

21 28 35 42 49 566 63 70

14

0

0 x 7

1
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9 Timas Table 10 Times Tabls
The total of the digits must Multiples of 10 havs a 0 in
ba o multipla of 9 the unitz celumn.
09.193> 1+ 9+7 187 e.a. 6510 7
205 >2+0+5:=7X 1237 X

1 Times Table
Every whole number
iz o multiple of 1.

3 Timas Table
The tetal of the digits muszt
be o multipls of 3.
#g.54> §5+4:=9 7
62 >6+2:-8X

7 Times Table
Step 1 : Doubls the last digit.
Step 2 : Subtract the anzwer from the
remaining digits.
Repeat stops 1 and 2, until you recognise
a multiple of 7.

“a § Times Table 5 Times Tabls

Step 1 : 1715 > double 5 iz 10 i ol g Multiples of 5 have a 0 or 5
Step 2 : 171 -10 = 161 in the units column.
Step 1 : 161 > double 1 is 2

Stap 2 : 16 - 2 = 14 ¥ (multiple of 7) sgzx( 123 x

even and a multiple of
3. eg.84> 8+4: ag. 70 7

Step 6

Learners should be able to use their knowledge of tables to derive other facts; e.g.
If I know 3 x 7 = 21, what else do | know?

30x7=3x7x10=210

300x7=3x7x10x10=38x7 x 100 =2100

3000x7=3x7x10x10x10=3x7x10x 100 =3 x7 x 1000 = 21 000

03x7=@3x7)=10=21
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Use closely related facts already known

183x 11 =(13x10) + (13 x 1)
=130 + 13
=143

Multiply by 10 or 100

Knowing that the effect of multiplying by 10 is the digit(s) moving one place to the left.

Knowing that the effect of multiplying by 100 is the digit(s) moving two places to the
left.

Multiplying by 10

Th H T ) | .01 .001
3 4 0
4

When multiplying a whole number by 10 the digits move one
column to the left, and a O is placed in the units column

Multiplying by 100

Th H T ) R .01 .001
S et . 0 0
T T

When multiplying a whole number by 100 the digits move
two columns to the left, and a 0 is placed in the tens
and units columns
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Partitioning

38x7 =@B0x7)+(8x7)
=210 + 56
= 266

38x7 -

56
266

38x7=266 7x38=266

266+38=7 2667 =38

Use of factors

21 x18=21x9x2 11x50=11x5x%x10
21 x9 =189 11 x5=>55
189 x2 =378 55 x 10 =550

Many mental calculation strategies will continue to be used. They are not replaced by
written methods.
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Step 1

Learners will experience equal groups of objects and will count in 1s, 2s and 10s and
begin to count in 5s. They will work on practical problem-solving activities involving
equal sets or groups.

0 1 2 3 4 5 6 7 8 9 10
zero one two three four five  six seven eight nine ten

Step 2

Learners will develop their understanding of multiplication and use jottings to support
calculation:

Repeated addition
3timesb5 is 5+5+5=15 or 3lotsof5 or 5x3
Repeated addition can be shown easily on a number line:

5x3=5+5+5

o 1 2 3 4 5 6 7 8 9 10 11 12 18 14 15
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and on a bead bar:
5x3=5+5+5

5 5 5

Commutative

Learners should know that 3 x 5 has the same answer as 5 x 3. This can also be
shown on the number line.

/ N \./ AN

\/ \/‘\/’\/‘\/

Arrays

Learners should be able to model a multiplication calculation using an array.
This knowledge will support the development of the grid method.

00000
.....5x3=15
00000

3x5=15
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Step 3
Learners will continue to use:

Repeated addition
4timesB s B6+6+6+6=24 or 4lotsof6 or 6x4

Learners should use number lines or bead bars to support their understanding.

MRV

6 6 6 6

OO0 000e—

6

24

Arrays

Learners should be able to model a multiplication calculation using an array.
This knowledge will support the development of the grid method.

000000000
000000000

4x9=236

Learners will also develop an understanding of:
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Scaling

For exampile: find a ribbon that is 4 times as long as the purple ribbon.
5cm 20 cm

» Using symbols to stand for unknown numbers to complete equations using
inverse operations

[ ]x5=20 3x/\ =18 [Ix(O=32

Partitioning

38x5=@B0x5 +@Bx5H)

=150 + 40
=190
38 x B
REE
+| |40,
190

38x5:=190 b x38=190

190-:38=5 190+5=38

INNS Section 5, page 47]
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Step 4

Learners will continue to use arrays where appropriate leading into the grid method
of multiplication.

X 10 : 4
X X X X X K X N N B N M N
(X N X N NN X N N B F X N
6 (X N X ] @000 © O
cooo\Weeoe o@We
00000 OPOOO® ©COOO
(X N X X X K XK N N BN X N X |
Grid method
TUxU

(Short muttiplication — multiplication by a single digit)

23x8

Learners will approximate first:

23 x 8 is approximately 25 x 8 = 200

20

3

160

24

160
+24
184

©®x10)+ (6 x 4)
60 + 24
84
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23 x8
'1_6_0

184

160 24

Y,
[_éleo I

23x8=184 8x23:=184

184+-23=8 184+ 8=23

23 x8

20 times 8 is 160, |
add the 'carried’
20 is 180

60 from the 260

‘carried’ 20 from
the 24

312



National Support Programme:
literacy and numeracy

Guide for schools: Part 2

Step 5
Grid method

HTUx U
(Short multiplication — multiplication by a single digit)

346 x 9
Learners will approximate first;

346 x 9 is approximately 350 x 10 = 3500

300 40 6 2700
2700 | 360 | 54 + 360
+ 54
—Gie
11
346 x 9
3x 100 ' 346
A X 9
3x10x 10 5 4
5= 360
2700
3114
9x 3x100
9x3::0x10 346 %9 = 3114 9% 346 = 3114
3114+ 346=9 31149 =346
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(]
346 x 9 40 times 9 is 360 | [1] -

plus the ‘carried’
50 is 410
[+

TUxTU
(Long multiplication — multiplication by more than a single digit)

56 x 27
Learners will approximate first:

56 x 27 is approximately 60 x 30 = 1800

X 20 7 1000
50 | 1000 | 350 + 350
6 120 42 + 120

+ 42
1512
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56

5x10x7 =i
or X 27
| [35]0
120
1/0/0/0|
1512
Sx10x2x10
5x 2 :20 10 56x 27 = 1512 27 x 56 =1512
1512+ 56 = 27 1512+ 27 =56
T 7
56 x 27 =|(56 x 20)|+|(56 x 7)
[71[56 x 20| = (56 x 10 ) + (56 x 10)
= 560 + 560 =|1120
56 x 7]= (50 x 7) = (6 x7)
=(5x10x7)+(6x7)
=(5x7x10)+ (6 x7)
= 350+42:=(392
- 56 x 27 =|1120(+|392| = 1512
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= (8]
56 x 27 |50 times 7 is 350, |[1]
plus the ‘carried’

40 is 390

50 times 20 is
1000, plus the
‘carried’ 100 is
1100

Using similar methods, they will be able to muttiply decimals with one decimal place
by a single digit number, approximating first. They should know that the decimal
points line up under each other.

eg. 49x3
Learners will approximate first:

4.9 x 3 is approximately 5 x 3 = 15

X 4 09 12
12 | 27 +27
147
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49 x 3 u
X 3

! 1]2]. |o

114.|7

3x4

49x3=147 3Ix49=147

147 -+ 49 =3 147 +3 =49

49 x 3 -

El 0.9 times
3is 2.7
EllOfromtheMi: 14
0.7 from [x]
the 2.7
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Step 6
ThHTU x U

(Short multiplication — multiplication by a single digit)

4346 x 8
Learners will approximate first:

4346 x 8 is approximately 4346 x 10 = 43460

X 4000 300 40 6 32000
8 | 32000 | 2400 | 320 48 + 2400
+ 320
+ 48
34768
HTU x TU

(Long muttiplication — multiplication by more than a single digit)

235x 24
Learners will approximate first:

235 x 24 is approximately 240 x 20 = 4800

X 200 30 5 4000
20 | 4000 | 600 | 100 + 600
4 800 | 120 20 + 100
+ 800

120

20

5640
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2x 100
or
2x10x 10

235 x 24

o

o
“‘h

2x10x2x10x 10

or

2x2x10x10x 10

2x10x3x 10 2x10x518 0 0
or
2x3Ix10x10

4 x2x 100
or
4x2x10x10

. 600
235x24=5640  24x 235=5640 4000
5640 + 235224 5640 = 24 = 235 5640

30 times 4 is 120, m
plss the ‘carried’
20 is 140

235 x 24

30 times 20 is 600,
ples the ‘carvied’
100 is 700

Using similar methods, they will be able to multiply decimals with up to two decimal
places by a single digit number and then two digit numbers, approximating first.

They should know that the decimal points line up under each other.
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For example:

5.82x3
Learners will approximate first:

5.82 x 3 is approximately 6 x 3 = 18

5 08 002 15
15 24| 0.06 +24
+ 0.06
1746
13
5. 82
x_ | _3
0.06
15 | 24 2.40
. 1|5|. |0/0
() or 117). 416
(3x2)+10+10 | ————
§82x3=17.46 Ix582=17.46

1746+ 582=13 17.46 + 3=582
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Learners need to have a range of calculation methods, mental and written.
Selection will depend upon the numbers involved.
Learners should not be made to go on to the next stage if:

1) they are not ready;

2) they are not confident.
Learners should be encouraged to approximate their answers before calculating.
Learners should be encouraged to check their answers after calculation using an
appropriate strategy.
Learners should be encouraged to consider if a mental calculation would be
appropriate before using written methods.
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Division
This annex includes:

1. a brief overview of the most common mental calculation strategies for division
including:

* doubling and halving;

» understanding division as repeated subtraction;

» multiplication facts up to 10 x 10;

* recognising the relationship between division and fractions;
= deriving and recalling division facts;

* using and applying division facts;

e dividing by 10 and 100;

® using factors;

e using related facts.

2. a step by step overview of one route by which division can be learnt from sharing
equal groups of objects through to using the written vertical method for short
and long division of numbers and decimais. The Grid method of division is also
introduced.

Mental calculations

Step 1 m

Double |Half

Doubling and halving

Knowing that halving is dividing by 2 ..

HE EE
HE EE
b 8
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Step 2

Deriving and recalling division facts

1 times table 1 times table
2 times table 10 times table
5 times table
0 1 2 3 4 5 6 7 8 9 10
=== s el I S I O N
0 2 4 6 8 10 12 14 16 18 20
FTonb cr=a o=t T N O 00

* How many 1s are there in 8?7
* How many 1s are there in 37
* How many 2s are there in 147

* How many 2s are there in 87

10 20 30 40 &80 60 /0 80 90 100

e How many 1s are there in 97

e How many 1s are there in 5?

e How many 10s are there in 707
= How many 10s are there in 407
* How many 5s are there in 257?

¢ How many 5s are there in 507
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Step 3

1 times table 1 times table 1 times table
2 times table 10 times table 3 times table
4 times table 5 times table

0 1 2 3 4 5 6 7 8 9 10

0 2 4 6 8 10 12 14 16 18 20
I T 2O

[T
0 4 8 12 6 20 24 28 32 36 40
= N S 0O .

* How many 1s are there in 67
* How many 1s are there in 8?7
e How many 2s are there in 127
* How many 2s are there in 207
e How many 4s are there in 167

* How many 4s are there in 327

0 10 20 30 40 50 60 70 80 90 100

e How many 1s are there in 97
e How many 1s are there in 57
* How many 10s are there in 707

* How many 10s are there in 407
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* How many 5s are there in 257

¢ How many 5s are there in 507

@

IO
w
IO?

* How many 1s are there in 8?7
* How many 1s are there in 27
* How many 3s are there in 21?

e How many 3s are there in 97

Step 4
1 times table 1 times table 1 times table
2 times table 10 times table 3 times table
4 times table 5 times table 6 times table
0 1 2 3 4 5 6 7 8 9 10

10 12 14 16 18 20

(@)
N
N
(@)
(0]

12 16 20 24 28 32 36 40

(@]
~
(0]

¢ How many 1s are there in 67
* How many 1s are there in 8?
* How many 2s are there in 127
» How many 2s are there in 207

¢ How many 4s are there in 167
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e How many 4s are there in 327

* How many 1s are there in 97

* How many 1s are there in 57

* How many 10s are there in 707
e How many 10s are there in 407
* How many 5s are there in 257

* How many 5s are there in 507

e How many 1s are there in 87
* How many 1s are there in 27
¢ How many 3s are there in 217
* How many 3s are there in 97
e How many 6s are there in 367

* How many 6s are there in 547
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Step 5

Derive and recall quickly division facts for all tables up to 10 x 10

1 times table 1 times table 1 times table 1 times table
2 times table 10 times table 3 times table 7 times table
4 times table 5 times table 6 times table
8 times table 9 times table

-
N
W
N
(@)
(@}
~
[00]
©
o

N
N
(@]
o
—t
(@)
—h
N
—
>
—h
(0)]
—
(0]
N
O

¢ How many 1s are there in 67

¢ How many 1s are there in 8?

* How many 2s are there in 127
e How many 2s are there in 207
* How many 4s are there in 167
* How many 4s are there in 327
* How many 8s are there in 487

e How many 8s are there in 727
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e How many 1s are there in 97

e How many 1s are there in 57

* How many 10s are there in 70?7
* How many 10s are there in 407
* How many 5s are there in 257

* How many 5s are there in 507

0 1 2 3 4 5 6 7 8 9 10
[ EETT] N T 2 .
0 3 6 9 12 15 18 21 24 2r 30
== | La=m] I 2 T N .
0 6 12 18 24 30 36 42 48 54 60
e — I 2 0O .

e How many 1s are there in 8?7
* How many 1s are there in 27
* How many 3s are there in 217
* How many 3s are there in 97
¢ How many 6s are there in 367
e How many Bs are there in 547
e How many 9s are there in 457

e How many 9s are there in 907
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0 1 2 3 4 5 §) 7 8 9 10
L oo ] [ N N O N 00 e
0 7 14 21 28 3 42 49 56 63 70
=== iSe==ii S 0 N 00O O 0

e How many 1s are there in 87
¢ How many 1s are there in 27
* How many 7s are there in 217

* How many 7s are there in 497

N.B. Learners should understand the close relationship between
multiplication, division and fractions.

Oxt
I xb
2xh
Ixtb -
bxh
S5xb
6Gxh
Txh
8xk 32
Txk 36
FfOxk =40

O ® o FNO O F N O

0
I
2
3
&
5
6
7
8
q
0
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O £ ® NN F WM -0

O 0@ ohnF W — O
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B
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|
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7|
8
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0

x
x
x
X
x
x
x
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x
X
x

O L®NONFWN —O
"
N F F NN —

Step 6

Using and applying division facts

Learners should be able to use their knowledge of tables to derive other facts; e.g. If |
know 3 x 7 = 21, what else do | know?

30x7=3x7x10=210

300x7=3x7x10x10=3x7x100 = 2100

3000x7 =3x7x10x10x10=3x7x10x 100 =3x7 x 1000 =21 000

03x7=@x7)+10=21
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Dividing by 10 or 100
Knowing that the effect of dividing by 10 is moving the digits one place to the right.

Knowing that the effect of dividing by 100 is moving the digits two piaces to the right.

Dividing by 10
Th H T U N .01 .001
3 =T

When dividing a whole number by 10 the digits move
one column to the right

Dividing by 100

Th H T U A .01 .001

0 - »3 34
3_._-—-—4’__"’—-——'7 5

When dividing a whole number by 100 the digits move
two columns to the right

Use of factors

550 + 80 = 378 +21 =
550 + 10 =55 378+3 =126
95 +5 =11 126 +7 =18

550 + 50 =11 378+21 =18
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Use of factors

Given that 124 x 8 =992 Giventhat 1.4 x 11 =1.54
What is 992 + 87 What is 1.54 ~ 1.47?
or or
992 + 1247 154 +117?

Many mental calculation strategies will continue to be used. They are not replaced by
written methods.

Step 1

Learners will understand equal groups, and share items out in play and problem
solving.

They will count in 2s and 10s and later in 5s.

(2 (8) ) (9) () (@)
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Step 2
Learners will develop their understanding of division and use jottings to support
calculation.

Sharing equally

6 oranges shared between 2 people, how many do they each get?

6 sweets shared between 2 people, how many do they each get?

N
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Grouping or repeated subtraction

0 2 4 6 8 10
There are 6 bars of chocolate, how many people can have 2 chocolate bars each?

Repeated subtraction using a number line or bead bar

12+3=4

0 1 2 3 4 5 6 I 8 9 10 11 12

A bead bar will help learners with interpreting division calculations such as 10 + 5 as
‘how many 5s make 107’
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Using symbols to stand for unknown numbers to complete equations using
inverse operations

0:/N\=a [J:/A\=za

Step 3
Ensure that the emphasis in Year 3 is on grouping rather than sharing.

Learners will continue to use:
Repeated subtraction using a number line
Learners will use an empty number line to support their calculation.

24+4=6

L NN NN

Learners should also move onto calculations involving remainders.

13:4=3r1
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Using symbols to stand for unknown numbers to complete equations using
inverse operations

6-2= 1 oa-/\=8 [ l:10=8

Step 4

Learners will develop their use of repeated subtraction to be able to subtract
multiples of the divisor. Initially, these should be multiples of 10s, 5s, 2s and 1s -
numbers with which the learners are more familiar.

72+5

/\/\f s \/\/\/\J\J\J\J\J\J\(\{\

17 22 27 32 37 42 47 52 57 62 67 72

Moving onto:

-5 -5 -5 -5

LV AVAVAVAVAINRN
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Then onto the vertical method:

Short division TU = U

72 +3

Answer: 24

75+5

O o g

O| &

75:5=15 75:15=5
15x5=75 5x15=75
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Leading to subtraction of other multiples:
96+ 6
16
6 ) 96
- 60
36
- 36

0
Answer: 16

Any remainders should be shown as integers, i.e. 14 remainder 2 or 14 r 2.

694 =]

1 7 r1
¥ ] 4l = 4
4 6 9 . H*é : 4! = 8
-4 0 10 x 4
2 9
-2 0 5 x 4
9
- 8] 2x 4
1
69+4=17r1 69 +17 = 4r.1
17x4+1=69 4x17+1=69

Learners need to be able to decide what to do after division and round up or down
accordingly. They should make sensible decisions about rounding up or down after
division. For example 62 + 8 is 7 remainder 6, but whether the answer should be
rounded up to 8 or rounded down to 7 depends on the context.
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For example: | have 62p. Sweets are 8p each. How many can | buy?
Answer: 7 (the remaining Bp is not enough to buy another sweet).

Apples are packed into boxes of 8. There are 62 apples. How many boxes are
needed?

Answer: 8 (the remaining 6 apples still need to be placed into a box).

Step 5

Learners will continue to use written methods to solve short division TU + U.
Learners can start to subtract larger multiples of the divisor, e.g. 30x
Short division HTU = U

196 - 6

32r4

Answer: 32 remainder 4
or32r4
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ky

1 2 5 r5 Bl jele 18
] .x-"i‘j =i 1l 2
67 5 5 Bix 6 = 3 0l
1oix:iéi=60

-6 0 0 100 x 6
11515 I
-1 2 0 20x6 7010
3 5 6] 01 0

. 3 0 5x6

5

755+ 6 = 12515 755+ 125 = 61,5

129x 6+5=755 6x125+95:=755

Any remainders should be shown as integers, i.e. 14 remainder 2 or 14 r 2.

Learners need to be able to decide what to do after division and round up or down
accordingly. They should make sensible decisions about rounding up or down after
division. For example, 240 + 52 is 4 remainder 32, but whether the answer should be
rounded up to 5 or rounded down to 4 depends on the context.
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Division Grid
Stage 1 Stage 2
755 + 6
100 100 20
6 700 50 5 6 700 150 5
600 600 120
100 30
Stage 3 Stage 4
100 20 5 100 20 5 5
6 700 160 35 6 700 150 35
600 120 30 600 120 30
5
Stage 5 Stage 6
100 20 5 5/6 100 20 5 833
6 700 150 35 6 700 150 35
600 120 30 600 120 30
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Step 6

Learners will continue to use written methods to solve short division TU + U and
HTU = U.

Long division HTU + TU

972 = 36

27

36 ) 972

- 720

252

- 252

0
Answer: 27

\O
3
@
E

2 7 0
316] 9 7 2 s

-7 2 0 20 x 36 :
2(512} T TAoaI3e:] 340

| 2] 0 x| 3] 6] =] 71 2|'0

-1 8 0 5x36 0] %3] 6] 11800

7 2 1io/0ix 36 =360/0

-7 2 2x36
0

972-36:=27 972+ 27=36

27 %36 =972 36 x 27 =972

Any remainders should be shown as fractions, i.e. if the learners were dividing 32 by
10, the answer should be shown as 3 2/, which could then be written as 3 '/, in its
lowest terms.
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Extend to decimals with up to two decimal places. Learners should know that
decimal points line up under each other.

875+7

12.5

7) 875
-70.0
17.5

- 14.0

Answer: 12.5

----- 1[z]i5 BRI
7[8]7}{s o7 e
-7 0.0 10x7
117 1 5 | ol 1l x[7l=10[17
140 2x7
3lls 1.0/ x|7/=/7.0
- 3.5 05 x 43
0 875-7 =125 875 125 =7
125x7:875  7x125:875
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Learners need to have a range of calculation methods, mental and written.
Selection will depend upon the numbers involved.
Learners should not be made to go on to the next stage if:

1) they are not ready;

2) they are not confident.
Learners should be encouraged to approximate their answers before calculating.
Learners should be encouraged to check their answers after calculation using an
appropriate strategy.
Leamers should be encouraged to consider if a mental calculation would be
appropriate before using written methods.
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