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Introduction
Progressive Methods

Written methods of calculations are based on mental strategies. Each
of the four operations builds on mental skills which provide the
foundation for jottings and informal written methods of recording.
Skills need to be taught, practised and reviewed constantly. These
skills lead on to more formal written methods of calculation.

Mental Strategies

l

Jottings

Informal Written Methods

|

Formal Written Methods

Progressing

When teaching a new strategy it is important to start with numbers
that the child can easily manipulate so that they can understand the
concept.

Not all children will be ready tfo move on o the next stage at the same
time, therefore the progression in this document is outlined in stages.
Previous stages may need to be revisited to consolidate understanding
when introducing a new strategy.

Models and Images

Strategies for calculation need to be supported by familiar models
and images to reinforce understanding.




Progression in Teaching Addition

Mental Skills

Recognise the size and position of numbers

Count on in ones, tens and hundreds

Add multiples of 10 or 100 to any number =]
Partition and recombine numbers '
Know number bonds to 10, 20, 100, 1 ’&/
Bridge through 10

Calculate doubles of humbers

Models and Images

Counting and sorting equipment m 8 > I [2[3]a]s]e[1]s] 9]0
: NREREDNEDERTEE
Deans equipment 0|22 3| 4] 15| 26] 27] 28] 29| 30
Abacus oo 313233 ) 4] 3s]36]37] 28] 39] 40
414243 | 44| 45| 46| 47] 48] 49| 50
Place value cards . oo 5152 (53| 54] 55 [ 56] 57058 59 60
Numbered number lines O a ol [ a2 ] 63] 64| s 68]ar]68] 9]0
. 0| 72(73| 74| 15| 16| 77] 78| 79| 80
Marked but unnymbered number lines oo i ol il
Empfy number lines 91 |92 93| 9495|9697 5a| 99100
Hundred square _—
Counting stick a I 7 1 4 &
Bead string
Numicon

Models and Images charts
ITPs - Number Facts, Ordering Numbers, Number Grid, Counting on and back in ones and tens

Key Vocabulary

add add and count on

addition
pls addition  plus

count on

are more sum total
total

chogether altogether increase

increase




Recognise numbers 0 to 10 ‘ O 1 2 3 4 5 6 7 8 9 10

1,2,3,4,5,6
... there are 6

‘ Count reliably up to 10 everyday objects ‘
teddies

AL

One more than
three is four

‘ Find one more than a humber ‘ “

W I2] I3 14 1S 16]IT] 18] 19]20
20 (2223 | 2425|2627 28] 29|30

30 32|33 34|35]36]37]38)39]4D

ar | 42|43 44] 25 46| 47| 48] 4850 I
- - - - - | 51| 5253|5455 |56]57]58] 5] 60 Count in Jumps of one
61| 62] 63| 64|65 |66| 6768|6970 and ten
0| 72[ 7374 75| 76| 77| 78] 79| 80
81| 8283|8485 |86] 87|88 89|50

9192|9394/ 95|96]97]98) 99100}

25+10=35

. " ® O O
corﬁE?r:?n;oTCvilc;iuiidc;;lzgjfgcfs O a nd ‘ ma kCS 5

2+2=5 Count along a humber line to
I il I I:él I é 3| .Is, ;, add numbers fogether

Begin to use the + and = signs to record
mental calculations in a number sentence

‘ ¥

[6+4-10] Q.
N
OOO OOO 5 e 5 = 10 ‘ Know doubles of numbers ‘

(ON¢] (ON¢]




Know by heart all pairs of numbers 7

to make totals between 1 and 20 9/[2 81 1317 A @ @
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. el bl !l el el | 2 ) -
BT T |esege e ~ © 00000 CCCCo
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Lo J 0=1+9
] & and how many ) f OO0 COO00)
: FHl rmore makes 107 / J | m"""" AL

0=5+5 G+ =10 [L__ —-_._.I\_J 0=2+8
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2 counton 5 Know that addition can be
“ 2+5=7 P done in any order

“5 2=7 o 12 3 4 ST
+-=
Scounton2

Put the biggest
number first and

count on
| 8+7=15 |
Add two single-digit
/%//«»5\4 numbers that bridge 10
\ | |
8 10 15

. oy (10p (10p {10p 30p+4p =34
Begin to partition numbers S S G S A S

in order to add

(e (e (e (o




15+1=16

Know which digit ,m. T I T T T T T T
hincrbied o 16 ——
- any — | K‘T | | Im LI I_I LI I_

15 25
15+20=35

15 25 35
Adding fwo two-digit numbers
g g g 15| 16 | 17 | 18 (without bridging)
(] O 251261271 28 Counting in tens and ones
Partitioning and recombining
— \/_\
T 1T 1T 1T 7T 1T T 1T"1 T 1T 1T 1T 1T 1T 1T "71T"1 15 + 13 = 28
15 25 28
+30 +2 +4
| | ‘ |
48 78 80 84
Adding two two-digit numbers +2
(bridging through tens boundary) ‘ ‘
Using a number line 48 50

AND

Using place value cards and place
value apparatus to partition numbers
and recombine

48 + 36 = 84

oono

O
O
o

40+30+8+6

40+30=70
8+6=14
70 +14 =84




Expanded method

It is important that the children
have a good understanding of place
value and partitioning using concrete
resources and visual images to
support calculations. The expanded
method enables children to see what
happens to numbers in the standard |

written method.

48 + 36 |

48

+ 36
40 + 8
30 + 6
80 + 4
10
48 Standard written method

The previous stages reinforce what
happens to the numbers when they
+_ 3 are added together using more

; formal written methods.




Progression in Teaching Subtraction

Mental Skills

Recognise the size and position of numbers
Count back in ones and tens

Know number bonds to 10, 20, 100, 1

Subtract multiples of 10/100 from any number

Partition and recombine numbers (only partition the number to be subtracted)

Bridge through 10
Calculate halves of numbers

Models and ITmages

Counting and sorting equipment

N

Numbered number lines

Marked but unnumbered lines

Deans
Place value cards 8 > O

Hundred square

Empty number lines. e

Counting stick —
Bead strings a 1 2 31 4 =
Numicon

Models and Images Charts
ITPs - Number Facts, Counting on and back in ones and tens, Difference

Key Vocabulary

subtract subtract

take away fewef'

minus

count back H Iess
cour minus

fewer 0
difference between d' erence bemeen

count back  Take away

?

D
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\

Begin to count backwards in Five fat 53u5ages

familiar contexts such as
number rhymes or stories

frying ina pan ...

Ten green bottles
hanging on the wall

10,9,8,7.

Continue the count back in
ones from any given number

Begin to relate subtraction
to ' taking away

Three teddies take
away two teddies
leaves one teddy

v | less than 8 is? 7
. } 2lessthan 8is? 7,6 )
\. / J
3 less than 8 is? 7,6,5)

IOO;;OW\O“/‘
I | |
o 1 2 3 4 7 8 9

count back one, two or three

| 0

Find one less than
a number

meq'i(f('i{')f)f)?)i')'):'mm')')')'J'I' "“’Ypoomcoooql OO "('('('('mboq' OO0 ')')')pOOODOOOOq'Z('I' Z')Z')I')Z').'l'):']-)
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Count back in tens
or hundreds

H.-..u.-a.n.

@@@@@@W@@

If 1 take away four shells
there are six left

Count backwards
along a number line
to ' take away




S

Begin to use the - and = signs
to record mental calculations in
a humber sentence

Maria had six sweets and

A%

he ate four. How many

did she have left?

=] %9

Wiz, | 00000 00000 20-=12+8 8+ 12=20
| L
X/ '.\ﬁ:@*, Q0CCO CO000  20-8=12 20— 12=8
T =
J Know by heart subtraction facts
6+7=10 1+6=10 for numbers between 1 and 20
10—-6="1 I0—-4=6

Subtract single digit

| 15-7=8 |
e 5

numbers often bridging
through 10 m

8

10 15

00000000000000  The difference
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The differarcais?

OO0 between 11 Begin to find
\AAAN and 14 s 3. the difference
14—l =3 by counting up
14 from the
. I+ =14 smallest
I('*‘ ) number

= L= =2

Begin to partition numbers in
order to take away




13
23
33
43
53
63
3
83
93

14150 16) 17
2|25 2627
M [35) 34|37
14 46 | 47
34|55 56|57
64 | 65| 64 | 47
1|75 76|77
B84 | B5 | 84 87
94 | 95| 96 | 97

18
8
8
18
38
68
18
88
98

19
1]
3
4
3
1]
0
&¢
9

20
30
40
50
60
70
20
90
100

11|12
3132
4142
5152
81| 62
117
81| 82
91| 9

Subtract 1 from a
two-digit number

45 -1

Subtract 10 from a
two-digit number

10

1y

13

14

15

16

I7

18

19

10

1|

13

pil

25

L]

21

18

il

30

3|3

33

34

35

36

37

38

38

40

4142

43

44

45

46

47

48

49

50

| 45 - 10 |

5152

53

54

35

56

57

58

59

60

41| 62

63

64

65

66

61

8

69

10

11|n

13

i

15

16

1

L]

"

80

8|8

83

84

85

86

37

88

B9

90

91192

93

94

95

96

97

98

99

100

L[ I2{ 03] 04 15)16[1T)IB[1%]20

1122023 24 25|26(27)28]20]30

3132[33)34]35)34(37]38[3%]d40

41 (42|43 (44| 45| 46| 47| 48| 49|50

5152 [53)54]55)54(57)58(59)60

&1 | 62| 63| 64| 65| 66| 47| 6B | 69 |70

Subtract multiples of
10 from any number

TH{T2[T3) 7475\ 76 (77|78 [79]%0

8182 (83|84 |B5) 848788 |8Y)%0

91 [92(93]|94]95) 96| 97| 9899100

|45-2o|

Partition the number
to be subtracted
(no exchanging)

s P

43 -20=23

B

23

33 43 23 - 3 =20

Decide whether to count
oh or count back

+3 +40 +4 - =
Py v 74 - 27 = 47
27 30 70 74 " 90

+3 +44 Now what's the
: Y R answer?
27 30 74




Partitioning number to
be subtracted - with
exchanging (links to

counting back on
number line)

43-27=16|

o B
s DD

43 -20= 23

23- 7=16

43 - 27 =16

IIIv

to subtract 7 units
we need to exchange
a ten for ten units

T
2

—

Expanded method

It is important that the children
have a good understanding of place
value and partitioning using concrete
resources and visual images to
support calculations. The expanded
method enables children to see what
happens to numbers in the standard
written method.

Vg 4 1043
- 20 + 7
10 + 6

Standard written method
The previous stages reinforce what
happens to humbers when they are

subtracted using more formal
written methods. It is important
that the children have a good
understanding of place value and
partitioning.

3)5\15
2 7
1 6




Progression in Teaching Multiplication

Mental Skills

Recognise the size and position of numbers

Count on in different steps

Double numbers

Recognise multiplication as repeated addition

Quick recall of multiplication facts

Use multiplication facts to derive division facts

Use known facts to derive associated facts

Multiply by 10, 100, 1000 and understanding the effect
Multiply by multiples of 10

Models and Images

Counting and sorting equipment

Place value cards _>8
[2]3]a]s(e[7]8]%]w0
Arrays izl s] s [1s] 1718 1920

100 squares O ME BB EREE

Groups of things et SR I I

Numbered number lines 0 0

Marked but unnumbered lines O afafolale afulall

Empfy number lines. oo o 2] 83 a4 as]ea]er]es]no[m0
l.',i Iica.‘.io S 0 es . Q1| 92| 93| 94| 95| 96| 97| 98| 99100

éAOL:.mTFi)ng S'I'iCT( e T 1 |'-r ﬂ*'fr- ‘i

Bead strings @ 1z 3 4 3

Numicon

Models and Images charts

ITPs - Multiplication grid, Number Dials, Multiplication Facts

S1) 52|53 54 (5556 57)58(39)60

Vocabulary —
multiplication ~ product

lots of ] .

g_r'oups of once, twice, three times
multiply double  groups of
multiplication repeafed addition lots of
multiple mu'-ﬁply
product

once, twice, three times 0"'0‘/. row, CO|UINI i

grr'tg, row, column fimes mul'l'lple
ouble

repeated addition




v

Count in tens
from zero

cosss [

[
>

L-@8-00-00-CO-OON

SN TN TN |
O & e

Count in twos
from zero

v

Count in fives
from zero

SINVZSINZSTNY E -10 -15 -20 -25 -30

g;w\ /,g;

o | Know doubles and
% % | £ corresponding halves
m

hzlf of Bis 4 double 4is 8
B1=4 4% 1=8
| Know multiplication fables to 10 x 10 | 000 00— 000

x5

I2x5=1OI |6x5=30|

y =2
I 3 X 5 = 15 I |:'. :5- |'1 l:a 1'-1 3'|:| 3'-5 4'1 4'9, 5'-1 -e.'n:u
— A 12x2-24
Twice as
I 8x5=40 I . many Use known facts to
T work out hew ones




Understand that ...
24 x 20 =
24 x 50 =

24 x 2 x 10
24 x 5 x 10

I Use factors to multiply I

Understand multiplication
as repeated addition

2+2+2+2=8
4x2=10

2 multiplied by 4
4 lots of 2

R R

GRS THY TS R
B RN
4 2 Understand ‘
LY Gy X multiplication
- as an array
B 00 0000 +x2-3
00 0000
4x2=8 2x4=8
2 hops of 4
Understand how to ‘ _:. _ L _1. _
represent arrays , , . . Ty
on a humber line e . i "
2 2 2 2

4 hops of 2




Use place value apparatus to support 10
the multiplication of U x TU e N [ \
I | OO
I OO
I | OO
10 3

g
I
L | 1] I
4 |____4-0 12

Use place value apparatus to support

| 11O the multiplication of U x TU ‘
alongside the grid method
10 3
s w0 |n2
40 +12 =52
10 10 3
4

Use place value apparatus to
represent the multiplication 10 10 3

of U x TU alongside the grid
method 4 40 40 12
20 (2x10) 3
4 80 12

80 +12 =92




I Multiplying TU x TU I

14 x 33
30 3
10 300 30 = 330 +
4 120 12 = 132
462
300
120
30
+ 12
462
56
X 27

59“2 (56 X 7)
1120 (56 x 20)
1512

I Standard written method




Progression in Teaching Division

Mental Skills

Recognise the size and position of numbers

Count back in different steps

Halve numbers

Recognise division as repeated subtraction

Quick recall of division facts from multiplication fa
Use known facts to derive associated facts

Divide by 10, 100, 1000 and understanding the effect

Divide by multiples of 10 t&“
S/

Models and Images

Counting and sorting equipment
Arrays s s

N

100 squares

Numbered number lines
Marked but unnumbered lines ;
Empfy number lines. w1 |92 |03 | 8485 | 86 37] 88 :9 50
Multiplication squares I Ve '
Models and Images charts o 1 2 3 4 5

ITPs - Multiplication grid, Number Dials, Grouping, Remainders

Vocabulary

lots of
groups of

;L‘;‘:; group groups of

halve lots of divide

half divided b
divide Y quotient

division o o o
divided by division factor

;emfainder' remainder @]ﬁWﬁSﬁb”@
actor

quotient half halve share
divisible




L 00000888 —000COeeee —000CO0eee"

S N N N
[ ]

I Count back in tens I

L-@8-00-00-COM

VRV RV VRN
-1 1 1 ]

I Count back in twos I

L @0000— 0000 —00eed

P
<«

I Count back in fives I W

] [ =] [=]

_/ I Know halves I

.” Halfof 6 is 3

half of 8is 4 ’

B+2=4 /2 OFé 5

If 2 x10 = 20 then:
Use known multiplication facts to work 20 -10=2
out corresponding division facts 20:-2=10
of 20 =10

of 20 =2




I5+5=13
|5 shared batween &

U?U&&DO OQ\( 2000

Understand division

"\-\..- 0
> as sharing
e ‘-\"\
«"\ - x f- _ ; o
xhﬁ% ..\.'.ﬁﬂ:’! I.'\“f o I
e ——

Unders*and le‘Slon \-/—ﬂ\_/_\_"ﬁr}f}:..}:." IN’-\I'-WI’:]# J: ?.1.\':\-[
asgroup"]g ! At A A A A
L :I ,1 |_.a-‘~»,_. '. ‘\ :"H"“.a:.:»_'.""\. 'JJLAJ f
—— 8 %
(" How many3s . Vs [5+3=5 If""nl.-f*"'xl """xla**'"x ""‘-\_I
. imlIsr ) o 3F & % 12 IS
—_— '\\E:- -.‘.. :

Q00

. ‘ . 12 Cél'Vl'ded into groups
of 3 gives 4 groups

: : : 12-3=4

\ y ’

12 divided into groups
of 4 gives 3 groups

Reinforce division as
12 -4=3 grouping through the
use of arrays




Represent 'groups’
for division on a
number line using
apparatus
alongside the line

18-3=56

A

18 divided into groups of 3
18 - 3=6

A A A A A

f

\

4 Y f Y/ Y f Y \

O

3 6 9 12 15 18

MW

)

18

15

~ 12

N I I N I O O O O
\
O

18 ~3=6
18
- 3(1x3)
15
5 (1x3) repeated subtraction
'E using a vertical line and
apparatus to make the
- 3(1x3) ke
9
- 3 (1x3)
6
- 3 (1x3)
3
- 3 (1x3)
0




Children need to see that as the
numbers get larger, large chunk
subtraction is the more efficient
method. Multiples of the divisor (large
chunks) are taken away. Multiplication
facts are needed to see the size of

What facts do |
know about the
7 times-table?

the ‘chunk'.
Fact B
518 - 7=74 >
100 + 7=14r2 1x7=7
518 =
100 ) 2x7 =14
-350 (50x7 =
_70 (10x7) = = P XT3
—_— 168 =
20 ) 10x7=70
-140 (20x7 =
S 28 (4x7) e 20x7 =140
- 28 (4x7) 100 x7 =700
O
Long division
Short division written method
written method Links directly to large
chunk subtraction
560 - 24
560 - 24 23 ¢8
140 H 24 560
4 [ 561 - 48
80
- 72
8




