Teaching calculation strategies
that lead onto written methods
of calculation

Summer 2017



Introduction: The aim is for all children to be confident in at least one written method
for each of the four operations which is reliable and efficient.

1 There is progression in calculation from Foundation Stage to Y6.

1 In order for progression to run smoothly, vocabulary, mental calculation strategies and rapid recall of facts should be
introduced at the appropriate stage, used in context, and reinforced regularly. Interpretation of written signs/symbols
also needed to be taught.

1 The different approaches to mental and written calculation should be made explicit.

1 Numerical examples have been included to illustrate progression; however, the New Curriculum emphasizes
fluency, reasoning mathematically and solving problems for all year groups.

1 All 4 operations should make links to maths in real life contexts.

1 Mental warm ups should include daily counting practice in all year groups.



Addition
By the end of Foundation Stage

Understand concept and vocabulary of plus, and, sum total, add, altogether and through practical activities in meaningful contexts within 5 and 10 and then up to 20
(or beyond).

1 Songsi 1,2,3,4,5, Once | caught a fish alive (with images to aid subitizing).

1 Count on, altogether, one more etc.

1 Matching numerals/numbers to a collection of objects and begin to match written name to numeral.

1 lllustrate number stories with number sentences.

1 Counting on fingers in a consistent way.

1 Counting forwardsinl1 6 s ,to20&id 106s, up to 10Exte2ddo 5 Gabl100 an s pumiset liney rrhber square and with coins.

0 1 2 3 4

1 Pictures and Marks i 1 more / 2 more.
There are 3 cars in the garage. 1 more came along. How many cars are there altogether?

Bar Model: Laying the foundation for Bar Modelling.

Pk - R 25
3 + 1

Use Numicon + =
4 + 1 = 5

1 Terry has 3 apples and Tony has 2 apples. How many altogether? Use actions for addition symbol and equals sign

&6 "6
&

1 Begin to work on number bonds to 10. Extend to within 10 using manipulatives.
1 Number bonds using tens frames
I Money i blue tack Numicon 2,5 and 10 to respective coins to help with recognition and aid simple addition.




Addition

By the end of Y1

By the end of Y2

Through practical activities in meaningful contexts and informal written methods
9 Add and subtract one-digit numbers and two digit numbers to 20, including O.

1 Represent and use number bonds within 20 (separate a group of objects into
2 groups).
e.g. 8is 5 and 3. Reinforce with Numicon, counters etc.

1 Use of number sentences and mathematical language - count on/altogether/
one more/ two more.

M Use of number lines within 10 / 20.

Drawing jumps on prepared lines 9+6

Tens Base:

Bar Model:
6 +@=12

I

Use the pattern to complete the number sentences.

0008® o:5-5
Co00® 1:[1-s
CO00® :+-5
OC00e® :+0-5
C000® ++0-5
O000QO0 s+=5

Number lines (humbered):

Recorded by:

Through practical activities and meaningful contexts and informal written
methods.

Efﬁm li. s

1 Recall and use fluently bonds to 20 and within 20:

13+ 7=20 13+3=16
7+13=20 3+13=16
201 7=13 (and link to subtraction) 167 3=13
20 -13=7 167 13 =13

9 Derive related facts up to 100.

il Add a two-digit number and ones.
il A two digit number and tens.
bl Add two two-digit numbers.

1 Add three one-digit numbers.

1 Bridging
38+7=15

m

33 34 35 36 37 38 39 40 41 42 43 44 45

i Partitioning into tens and ones and using number lines e.g. 49+34
+30 +4




-drawing jumps on prepared lines

-constructing own lines

1l2l3lelslelzlsle holnlvzhslulululnlulnln!u Izzlz:lul:slulnlztl
|

Number lines (blank)

Using blank number lines.

(Teacher model number lines with missing numbers).

7+_=11
N NN
( 7 89 10 11

Relationships/related facts including symbols.
- | +and = various positions in number sentence:

|:|:5+4 ? 5+4=
CT-‘:,
5+4= [] - —
VAR /1N
5+ [F9 - || =
D+4:9 L\‘(S_E)‘)’D
7= D—Q [ - 5+4 (Use Numicon )

e

9 Partitioning 14 = 10 + 4 (Numicon).

49 79 83

1 Use Numicon to help partitioning and re-combining

61+14= 60 + 1 66+15= 60 + 6
10 + 4 10 + 5
70 + 5 70 + 11

Then move to
35

+ 16

11

40

51

1 Addition of money up to £1.00 i using real coins. Show how to make the
same amount using different coins.

i Countinstepsof2,3and5f rom O and in 106s from
backwards within 100.

i Introduce 100 square once children have a conceptual understanding and
reasoning of the topic.

Bar Model:

Pupils use a bar model to explore addition and subtraction facts and the relationship
between them.

| 76 |
[ 29 | 47 |

Using the bar model complete the four number sentences.
C1+[-

"

00
0O
O-0-




=A =

Partitioning 8 .
O s
O

Begin to construct their own number line-Money and addition up to 20p (Blue
tack Numicon to coins).

Count in 206s, 56s and 106s

Extend to questions such as 14 +5 =10 +[ ]




To add successfully, children
need to be able to:
1 Recall all addition pairsto 9

Progression examples

+ 9 and know number
bonds to and within
10/20/100.

i Be able to add mentally a
series of one-digit numbers,
suchas5+ 8 +4.

1 Add multiples of 10 (such
as 60 + 70) and 100 (such
as 600 + 700) using the
related addition fact, e.g. 6
+ 7, and their knowledge of
place value.

9 Partition two-digit and
three-digit numbers into
multiples of 100, 10 and 1
in different ways.
e.g.52=50+2, 40+ 12,
30 + 22

Note: It is important that
chil drends ment
calculation are practised and
secured alongside their
learning and use of an efficient
written method for addition.

In Y3 and Y4 (and beyond
where appropriate) the
children should record their
written calculations using H
T O.t h to reinforce the place
value of each digit in the
sum.

Year 37
1 Countfrom 0in
multiples of 4, 8, 50
and 100.
1 Count up and down in
tenths (use Cuisenaire
to model).

f Find 10 and 100 more

Y3

To add successfully, children need to be able to:
Reinforce adding a 2-digit to a 2-digit.

23 + 41 = :
Tens I Ones Tens l Ones @
o o | e % % 90 O %% % % [/ \
© o | g 2|5
- % % % % ’ 11

Solve calculations using a place value grid and equipment alongside a column
method to demonstrate understanding.

Hundreds
place

Ones
place

Tens
place

00
(ONO) +247
oo
[O]0)
Sam has completed these calculations, but he is incorrect.
Explain the errors he has made. 325 355

+247 - 247
581 112

Then move on to formal methods:

Add numbers up to 3-digits using formal method.
Vertical expansion: (Ensure HTO are aligned correctly)

242 + 183 242
+183
5=2+3
120 =40 + 80
300 =200 + 100
425




than a given number.
(model with Dienes
etc).

1 Add and subtract
mentally a 3 digit
number and ones e.g
131 +6
A 3 digit number and
106s e.g. 2
A 3 digit number and
1006s e. g.

1. No Ocarryi r2g Bxtradigitin answer 3.Carryitwowg@d OO0s
HTO HTO HTO
1
315 561 237
+624 + 718 +516
939 1279 753

5. Carrying TtoH. 6. CarryingOtoTand TtoH 7. Different number of Digits

HTO HTO HTO
1 11 11
371 376 388
+485 + 485 + 24
856 861 412
8, Bar Mod eI . Write the four numbser facts that this bar model shows.
540
300 | 240
N S I
I+ I-[]
- 1-[]
I I I

NB. Emphasise value of digit e.g. 2 tens and 3 ones.

Continue to use number lines and partitioning method.

Use resources such as base 10/place value counters to model/aid. Write calculations horizontally also.

Emphasi se as a school, we wi |lltolumincadditony 6 over digits at

Use the number bond method to add

o Add 297 and 60.

/297460 =300+57

- .

t

he

t

op

Year 41

1 Count in multiples of 6,
7,9, 25 and 1000.

1 Count backwards
through 0 to include
negative numbers.

1 Count up and down in
hundredths (use
Cuisenaire to model).

1 Find 1000 more/less

Repeat 6 step progression above but up to 4-digits.
Formal column addition

1000
oo I T
000
o (o[ [
-J-J Saloct youroam umbers t mak this bar model




than a given number
(model with Dienes/
place value counters).

Year 517

Count forwards/backwards in
steps of powers of 10 from any
given number up to a
1,000,000.

Money and Decimals
1

11

A. £3.25 B. £4.21 C. £1.85
£1.53 + £3.87 £1.85 + 48p (written horizontally) + 0.48
£4.78 £8.08 £2.33

Continue to use number lines and partitioning method.
Calculate 100 less than 4000, for example using place value counters and Dienes.

oo
e Q‘;
/o\°?°”|6* LS
S0

CY LY ) ::. 0101 @OO®

10

Addition using numbers with more than 4 digits e.g 23,456 + 9,745

23,456
9745
33,201

Use place value counters and Dienes to aid conceptual understanding.

Use number cards to find their sum or total.

Addition of decimals TO.t h
11

D. 1463 E.14.1 + 3.89
+ 921
759 141
3143 + 3.89

17.99




Bar Model:

Write four number facts that this bar diagram shows.

9.5

+

+

noaj
000
000]

NB. Children to have secure knowledge of O6What is 20,.

Develop secure mental methods.

00Q¢Q

Y6

Reinforce and securing all of the above with continued emphasis on using and applying in preparation for secondary transfer.




Subtraction and Difference

By the end of Foundation Stage

Subtraction is take away.
Difference is comparison.

Understand concept and vocabulary of:
difference, subtraction, less/fewer, minus, take away through practical activities in meaningful contexts within 5 and 10

1 Songs such as 5 little ducks went swimming one day...

- - - - -

(using images such as pegs)
e.g. 1 less than 5 (cover 1 peg up)

M 1 less/fewer, 2 less/fewer etc.

9 Counting on from a smaller number, for example 57 2, 2 in your head and count up to 5.
9 Counting back through practical activities in meaningful contexts.

9 Pictures/ Marks
We made 6 cakes. We ate 2 of them.
How many cakes are left?

X IT XX

Bar model:
Could also be linked to bar model by placing 6 cup cakes on post-it notes.

® PR P




Link to number line 671 2 =

o 1 2 3 A_A_k

Pictures / marks

Sam spent 4p. What was his change from 10p?

ddgdecceee
T pe

Use Numicon 5 - 3 = 2

Push Numicon 5 into playdough and cut off 3. Alternatively place 5 mini objects in the Numicon and take away 3.

Subtraction can also be finding the difference:

Use Numicon to place 3 on top of the 5 and find the difference between the two amounts.
Then use a range of resources to find the difference, for example counters, toys, objects etc.

The difference between . l 2 and 4

Ext: Begin to understand inverse of number bonds to 10. e.g. 107 8 =2




Use tens frames to find the difference
O|0| O

By the end of Y1

Through practical and meaningful contexts

By the end of Y2

1 Subtract and find the difference within 20, e.g. The difference between 7
and 11 using towers/Numicon/Cuisenaire rods.
1 Drawing jumps on prepared lines
117 7 (underneath for counting back)
o 1 2 3 4 5 6 7 8 9

10 11 12
RKNANNANSNAS !

Bar Model:

Can you see these number sentences in the picture below?
3+2=5

2+3=5

5-3=12

5-2=3

T

Now write the four number sentences for the picture below:

e

1 Find difference by counting up (on top for counting forward arrows drawn
on top when counting up, eg the difference between 7 and 11.)
1 Also compare two towers of multi-link

AATATA"

01 2 3 45 6 7 8 9 10 11 12

Tens Frame:
1371 7=

Subtract/find the difference using concrete objects, pictorial representations
and mentally, including 1

1 Two-digits minus ones
1 Two-digits minus tens

1 Two two-digits, for example 48 1 13 then 421 13 (crossing the tens
boundary)

9 Counting back by partitioning when numbers not close together within 100.
Eg 46 -18 (units first). Use Numicon and/or Cuisenaire

28 30 36 46

9 Find the difference (subtraction) by counting on:

examplel 2371 18=5

+1Y +1Y +1Y +1Y +1
15 16 17 18 19 20 21 22 23

Example 2 4271 27 (add multiples of 10 first)

+10

27 37 38 39 40 41 42 ...... Use Numicon to support

)l

Derive and use related facts up to 100 without 100 square.

Expanded Subtraction:

Using Dienes, Numicon or bendy straws for the exchanging method.
Exchange 10 (Deines stick) for 10 ones.

3371 16 =




=a =

Ten Frame

0000

Relationships/ Related Facts

5-2 =A
5 -A =3
A -2 =3
A-A =3

Subtract multiples of 10
Record using T

A=5-2
7=A-9
3=5-4A
3=A-A

and =

Use of balance

—_—
v'w

—_—
VARN VARN
G‘i_:;?j | Q
&

512=A

e.g.507 20=30

Represent and use number bonds and related subtraction facts within 20
eg.16+2= 18

187 2=16
1871 6 =12
2+16=18

2 1
30+ 3
10+ 6
10+ 7

Subtract numbers with up to 3 digits using formal written methods of columnar
subtraction

1. No adjustment 2. Adjustment/ Exchange T and O

TO HTO T)

47 864 “5'1  to aid use Dienes or

-23 - 621 - 3 6 place value counters
24 243 Ext 15
Bar Model:
Pupils use a bar model to explere addition and subtraction facts and the relationship | Fill in the missing numbers. What do you notice?
between them.
| = | 27 12 15
—z— 7 | REE 7
Using the bar model complete the four number sentences.
1L 37 3 | 1
|:|+|:|7 15 ‘ ? ?
-
-0 13 | 1 57
? 15 | ?




To subtract successfully, children

need to be able to:

1 Recall subtraction facts to 20 and
within 20.

1 Subtract multiples of 10 (such as
1607 70) using the related
subtraction fact 16 7 7 and their
knowledge of place value.

1 Partition two-digit and three-digit
numbers into multiples of
hundreds, tens and ones/units in
different ways (e.g. partition 74
into 70 + 4 or 60 + 14).

Not e: I't is impo
mental methods of calculation are
practised and secured alongside
their learning and use of an efficient
written method for subtraction.

In Y3 and Y4 (and beyond where
appropriate) the children should
record their written calculations
using HT U.t h to reinforce the
place value of each digit in the
calculation.

Progression examples

Y3 Subtract numbers with up to 3 digits using formal written methods of columnar subtraction
N.B. Emphasise value of digit, e.g. 4 tens subtract 2 tens = 2 tens

1. No adjustment 2. Adjustment/Exchange T and O =h
TO HTO T) 300 |

47 864 “5'1  to aid use Dienes or 1+ 1-

-23 - 621 - 3 6 place value counters O ][ ]-

24 243 Ext 15 I:l _

3. AdjustmentHto T 4. AdjustmentHto Tand T to O

HTO HTO
3/4137 3%1}312
- 182 - 187
2 55 2 45
5. Noughts
HTO HTO HT O Check using inverse
4% 7°/6' % 70 ‘4
-142 -485 -347
328 215 257

Teach this so pupils understand 0 as a place value holder but encourage more efficient and fluent methods.
1 Consolidation of using number lines, counting forwards and backwards with 3-digits.

32671 178 =148

+20 /:6\4

320 326

+2 +20 +100

178 180

200 300
NB. Children should be aware of which strategy to use when subtracting like:
997- 993 = Count on from 993 to 997

10017 998 = Count on

9381 51 = Count back

Write the four number facts that this bar model shows.




Repeat 5 step progression with up to 4 digits

A. £4.35 B. £5°%'5 C. £3&'59
- £1.23 - £2.79 - £173
£3.12 £3.16 £ 1.86 Use place value counters to model

Extend chn to 41 digit numbers.

Bar Model:
2300 1000
3540 | 353 | 354
|+ -1
2000

Select your own numbers to make this bar model correct.

5000

Repeat 5 step progressions with numbers with more than 4 digits. Use of number lines (including decimals also).

9
A £XY4'5 B. £ 3/80 C. £%' D. £ '8708
- £2.87 -£1.39 - £1.35 -£2. 71
£2 48 £2.41 £.2.65 £5. 37

38 |

bo.\";m
.?'..
R

#

] .
=[] W0l 2

]

]

9

woo HBOO® @6&

Reinforce and securing all of the above.




Multiplication

By the end of Foundation Stage

Understand concept and vocabulary of multiplication (lots of, multiplied by, x, times, multiply, multiplication, multiplier, product) through practical activities in
meaningful contexts.

T Counting in 26s a nwithadrédngesof abshciateccimages,.te@. 2 wWhéedeldl bikes, 2 sweets, 2 Numicon, 2 legs etc.

9 Grouping objects in twos or tens, then adding groups of the same number 2 + 2 + 2
Use of Numicon

2 + 2 + 2

1 Begin to use Number Lines.

0 1 2 3 4 5 6 7 8 9 10

T Repeat for 1006s.

9 Doublesupto5+5




By the end of Y1

By the end of Y2

Through practical activities and meaningful contexts, reinforce:
9 Doubles up to 10 + 10 ( Use Numicon).

7 + 7 =14
f Countingsino2566,ab66 106s to 100

1 Use Cuisenaire/Numicons and link to Number Lines (show vertical as well).

LYY NN N NN

01 2 3 4 5 6 7 8 9 10 11 12 13 14

f When counting in 26s/506s only wuse
1 When counting in 10 use the whole 100 square.

1] 2| 3] 4] 5[ 6] 7] 8] 9] 10|
11]12]13]14] 15/ 16| 17| 18] 19| 20|

1 In context: how many wheels do we need to make three Noddy cars?
+ + = 6

% a% o%

1 Counting multiples of coins: 2p, 5p, 10p

2p 4+ 2p + 2p
1 Concrete objects, pictorial representations of arrays with support from
an adult.

Introduce multiplier, multiplication, product, multiplicand.
Multiplicand: Fixed amount »2 x5=10

Multiplier: How many times you multiply by (how many lots)

Product: The answer when the multiplicand x multiplier

Through practical activities and meaningful contexts:
1 Doubles of all numbers up to 20 (by partitioning and recombining)
17 + 17 (Use Numicon)

10 + 10

7T + 7

(Leading to abstract thinking)
1 Understanding multiplication as repeated addition/ groups/ lots.

1 Reading arrays:

4+4=

4x2=

<R
0

5
' B
7
i

This array represents 5 X 3 =15.

Q0000
00000

Q0000

O«

O«

24+2+2+2+2=
2x4-=

Write three other multiplication or addition facts that this array shows.

Write one division fact that this array shows.




Arrays:

Arrays for repeated addition
2+2+2+2+2= or
5+5=

00000
00000

Show pupils pictures or groups of objects like the examples below. Ask questions such
as How many biscuits are there altogether?

‘How many cherries are there altogether?’

Observe how pupils count the objects. Do they countin twos, fives etc. or do they
countin ones?

PEbbE]
SbDbY

PP E

Bar Modelling:

Link to real life, for example

There are 4 children. Each child has two apples. How many apples are there
altogether? Use real or pretend fruit/pictures.

Find different ways to find the answerto 12 x 4.

000000000000
Q00000000000
000000000000
000000000000

Children are expected to use their 2, 5 and 10 times tables to answer this question.

1 Remind children of repeated
addition learnt in previous years.

Model using Cuisenaire rod and tracts

Then move to:
3 + 3 + 3 + 3

3 X

+ 3=

5=
Which number do you see being repeated? 3
How many times? 5

Number line:

2 + 2 + 2 + 2 (4 groups of 2)

1 Know the times tables facts for 2, 5 and 10 up to 12.

Bar Modelling:

2 2 2 2

2x4=8




Scaffold with marks/jottings if needed.




To multiply successfully, children need to be

able to:

1 Recall multiplication facts to 12 x 12

1 Partition numbers into multiples of
hundreds, tens and ones.

1 Work out products such as 70 x 5, 70 x
50, 700 x 5 or 700 x 50 using the related
fact 7 x 5 and their knowledge of place
value.

1 Add two or more single-digit numbers
mentally.

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

1 Add combinations of whole numbers
using the column method.

Not e: I't is importan
methods of calculation are practised and
secured alongside their learning and use of
an efficient written method for multiplication.

In Y3 and Y4 (and beyond where
appropriate) the children should record
their written calculations6 usi ng .T
h to reinforce the place value of each
digit in the calculation.

Year 317
1 Count from 0 in multiples of 4, 8, 50 and
100.

Progression examples

Y3

1 Know times tables facts for 3, 4 and 8 up to 12 times.

1 Continue to use arrays, number tracks and number lines, Cuisenaire rods or Numicon forx 2, 3,4, 5, 8 &
1 Multiply a two-digit number by a one-digit number for tables they know.

(NB: Do not give calculations like 27 x 7 as they are not learning the 7 x tables).

1 Introduce grid method for using digits such as 2, 3, 4, 5 and 8.

1) 1
X

o B

Link to image of partitioning array/use of place value arrow cards, place value counters:

10

2) 10 4 3) X| 10| 4 | A

5‘ 50 ‘20‘70 50 + 20 = 70

nnnnnnnnnnnn

Introduce formal written method for short multiplication.

1. Expanded multiplication using Dienes as well as number bonds

106




Method 2

12x4=

Multiply 12 by 4

Step3 2onesx4=8
tenx4=40

Step2  Multiply the tens by &

12x4=8+40=48

P

Step1  Multiply the ones by 4

2 ones x4 =8 ones

I
~

1tenx4 =4 tens

There are 48 @G in four boxes.

2. Expanded multiplication:

32
x_3

6 =2x3
90 =30x3
96

4. No carrying
TO
32
X _3
96

Bar Modelling:

Peter has 4 books.
Harry has five times as many books as Peter.

How many books does Harry have?

. Extra digit

TO
51
X _2
102

Can scaffold by using post-it notes and children to draw 4 books on each

post-

it note.




Year 471
1 Count in multiples of 6, 7, 9, 25 and 1000.

Recall multiplication and division facts for multiplication tables up to 12 x 12

----------------------- A

PCICIC I IC IC O S @ | 19owPof

Dadadodododododed i NS

D.2.2.5.5.2.5.3.0 Tt

_________

Using place value counters: Multiply two-digit and three-digit numbers by a
one-digit number, using formal written methods.

1. 2 digit x 1 digit, for example 38 x 5 and 23 x 7

2. 3 digit x 1 digit, for example 225 x 5

1) Grid method of Multiplication for all digits

TOXxO X1|] 30 8
38x5 5 [150 40=190 Show using Cuisenaire/grid method and compare
38
x 5 Grid and formal method alongside each other.
4
190
2) Formal Method by carrying.
225
X__5
-1z
1125
3) Nought
202 X__ 4
X _4 2 2 0

808




Year 517
Count forwards/backwards in steps of powers of
10 from any given number up to a 1,000,000.

N
‘01
N[O

O
N

2

Reasoning: Using digits 2,3,4,5 What different products can you make?

Bar Model:

Tom ate 9 grapes at the picnic. 5am ate 3 times as many grapes as Tom.
How many grapes did they eat altogether?

Multiply numbers up to 4 digits by a 1 or 2 digit number using a formal written method including long
multiplication for two 2 digit numbers.

1) Carrying

47

X 23
17241 +

19 40
1081

2) Multiply numbers up to 4 digits by a 1 or 2 digit number using a formal written method.

1286 Th H T O X TO
X 29 X| 1000 200 80 6 1
1 20 | 20,000 4000 1600 120 = 11574
11,574 9 1800 720 54 = 25720
37,294
25,720
37,294

1 Introduce multiplying decimals using column and grid method O.t x O and O.th x O
1.3x4=52 3.65x5=18.25

Use of resources to show partitioning of multiplication and division.




oo BOHD GBS

Bar Model:

Tom ate 9 grapes at the picnic. Sam ate 3 times as many grapes as Tom.
How many grapes did they eat altogether?

Reinforce and securing all of the above.




Division

By the end of Foundation Stage

9 Understand concept and vocabulary of division (sharing, shares, divide, equal groups, 1 whole/half) through practical activities in meaningful context.

Sharing 6 cakes between 2 people:

99 °99

Share a bag of 10 sweets between 2 children 7 one for you, one for me.

9 Grouping objects equally.
Howmany pairs of socks are there in the fAl aun

10 grouped into 2s How many groups?

1 Introduce halving even numbers up to 1. Using multilink, counters etc.
Half of 4

. . For example, press Numicon into playdough and cut in half.




