Mathematics Calculation Policy

Key Stage 1 and 2
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Add

Year 1

Year 2

Year 3

Pupils memorise and reason with number bonds
to 10 and 20 in several forms.

Practice addition to 20 and become increasing fluent in
deriving facts.

| can add and subtract numbers with up to three
digits using formal written methods.

Complete the part whole models by drawing the
counters then writing the numerals. Linking to bar

modelling in Year 1.
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+ = signs and missing numbers

Children need to understand the concept of equality
before using the ‘=" sign. Calculations should be written
either side of the equality sign so that the sign is not
just interpreted as ‘the answer’.

2=1+1

2+3=4+1

Missing numbers need to be placed in all possible
places.

3+4=[] [1=3+4

3+0=7 7=01+4

Counting and Combining sets of Objects
Combining two sets of objects (aggregation) which will
progress onto adding on to a set (augmentation)
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Understanding of counting on with a numbertrack and
using numicon.

Understanding of counting on with a number line
(supported by models and images).

7+4

Methods taught in Year 1 should continue to be used to
consolidate learning and understanding in Year 2.

Use bar modelling to represent addition calculations.
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70+ 30 =100

Missing number problemse.g 14 +5=10+0 32+ +0=

100 35=1+0+5

100=70+7
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Combine the two numbers to

make 10 and then add on the
remainder.

Pupil needing to use number lines from Year 2 into 3
should continue to do so depending on their ability.

Counting on in tens and ones
23+12=23+10+2

=33+2

=35

Adding 9 or 11 by adding 10 and adjusting by 1
e.g..Add 9 by adding 10 and adjusting by 1
35+9=44

Starting +10 +100
Number

97 107 197
123 133 223

Partition into tens and ones

Make both numbers on a place value
grid.
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Add up the units and exchange 10 ones
for one 10.

Q) | (C] @ e

©® |0000 [eee® | 54
oloellele]
ClC)

Partition both numbers and recombine.
Count on by partitioning the second number only e.g.




Ten frames to be used for addition, specifically number
bonds.
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Number Bond
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4+7?=10

10=4+7

10
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10 + 4

It is valuable to use a range of representations (also see Y1).
Continue to use number lines to develop understanding of:

25+ 36

+30 t6
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Partitioning and bridging through 10.

The steps in addition often bridge through a multiple of 10
e.g. Children should be able to partition the 7 to relate adding
the 2 and then the 5.

8+7=15

Towards a Written Method
Partitioning in different ways and recombine for those
working at Greater Depth.

24 + 15=

Add together the ones first then add the
tens. Use the Base 10 blocks first before
mowing onto place wvalue counters.
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47+25

+ 25 =72
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Leading to exchanging:

Leading to Expanded Method:

247 + 125 =247 + 100 + 20+ 5

=347+20 +5

=367+5

=372
Children need to be secure adding multiples of 100 and
10 to any three-digit number including those that are
not multiples of 10.

Towards a Written Method
Introduce expanded column addition modelled with
place value counters or Dienes.

200 +40+7

100+20+5
300 + 60 +12 =372

Some children may begin to use a formal columnar
algorithm, initially introduced alongside the expanded
method. The formal method should be seen as a more
streamlined version of the expanded method, not a
new method.

247 The adftion symbol can e on
+125 the ﬂsﬁ‘ or the ryﬁf of the
372
10 caleulation,

Use the bar model to complete the number sentences.
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Addition

Year 4

Year 5

Year 6

Pupils continue to practise mental methods with increasingly larg
numbers using models and images to help them.
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imjages to help them.

0 3

Children can draw a pictoral representation of
the columns and place value counters to further

support their learning and understanding.
ones for aten?

Here is a number.

Thousands Hundreds
3 3
Add three hundreds to the number.
Subtract 4 thousands.
Subtract 2 ones.
Add 5 tens.
What rurniber do you have now?

Tens Ones

Add the place value counters together.
[ 1,000s 1005 10s 1s
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Can you write this as a calculation? (3,242 + 2,213)

Mow cormplete the guestion 3,242 + 213 in the same way.
What is the same and what's different?

Look at how the place value columns are lined up in the
new question.

How is our answer different? Why?

Written methods (progressing to 4-digits)
Expanded column addition modelled with place
value counters, progressing to calculations with
4-digit numbers.

200+40+7 The addition Jyméo/ can be

100+20+5 .

300 + 60 +12 = 372 on the left or the mjﬁf of the
caleulation.

Written methods (progressing to more than 4-

Written methods

digits)

As Year 4, progressing when understanding of
the expanded method is secure, children will
move on to the formal column method for whole
numbers and decimal numbers as an efficient
written algorithm.
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Use the inverse method to calculate missing
numbers.

Work out the missing numbers

840320
+ 205082
78529

As year 5, progressing to larger numbers, aiming
for both conceptual understanding and
procedural fluency with columnar method to be
secured.

Continue calculating with decimals, including
those with different numbers of decimal places

Line up the
decimal points

Line up the
decimal points

v

22.3 1.234
+ 34.1 + 4.1 _
56.4 5.334

Pupils will also learn to add three decimal
numbers.

The addition syméo/
3.452 can be on the left or
9.74 the r{gﬁf of the
) leulation,
29.338 + -

The amount carried over can be

p/ace&/ aéoue or 68/014/ l%ﬂ ﬁne




Pupils should be taught the use of expanded
and then column method for addition.

6374 6374
2823 + 2823 +
9197 7
1 90

The amount carried over can be

p/ace/ abhove or below the lne

1
Compact written method
Extend to numbers with at least four digits.

789 + 642 becomes

2634 7 8
+4517 v 64
7151 1 4 3 1

Answer: 1431
Find the missing nurmbers.
What methods did you use?

-

3465 A
2980 o~

Children should be able to make the choice of
reverting to expanded methods if experiencing
any difficulty.

Extend to up to two places of decimals (same
number of decimals places) and adding several
numbers (with different numbers of digits).

As the children move on, introduce decimals
with the same number of decimal places and
different. Money can be used here.
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The addition Jyméo/
can be on the left or
the Viﬂﬁf of the

caleulation,

Problem Solving

Teachers should ensure that pupils have the
opportunity to apply their knowledge in a variety
of contexts and problems (exploring cross
curricular links) to deepen their understanding.

All the missing digits are the same. Find the
missing digits.

5%2470
+3)5904
90 3()2

Whole unknown:

3 children go to the cinema. They each pay
£13.75. How much do they spend altogether?

?

13.75 13.75 13.75




Subtraction

Year 1

Year 2

Year 3

Pupils memorise and reason with number bonds in several
forms (16-7=9 7=16-9)

Practise subtraction to 20 becoming increasingly fluent in deriving
facts (such as; 10-7=3 7 =10- 3 to calculate 100—70=3070 =

Practise solving varied subtraction questions — calculations
with two digit numbers, the answers exceed 100.

Missing number problemse.g. 7=0-9;20-0=9;15-9=0;
0-o0=11;16-0=0O

Use physical objects, counters, cubes
etc to show how objects can be taken
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Understand
subtraction as take-away:
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Understand subtraction as finding the

difference:
Count back on a number line or number track

T NN
2 10 11 12 13 14 15

Start at the bigger number and count back the smaller
number showing the jumps on the number line.

Understand how to use a hundred square to
takeaway and find the difference.

100-30)
Missing number problems e.g. 52-8=0;0-20=25;22=0-21;6
+0+3=11
20-7=13
? 13

Make the larger number in your

subtraction. Move the beads along your
bead string as you count backwards in

ones.
 —————
13 — 4 D

Use counters and move them away

from the group as you take them away

counting backwards as you go.

Use

number lines to model take-away and difference.

E.g.

25 27

37

-2 10

For subtraction number lines, fﬁej‘umﬂr come
under the fine,

Missing number problems e.g. 0 =43 -27;145-0=138;
274-30=0; 245-0=195;532-200=0; 364 -153 =0

Written methods — (Start at the end of Year 2
for those who are ready)

Recording addition and subtraction in
expanded columns can support understanding
of the quantity aspect of place value and
prepare for efficient written methods with
larger numbers. The numbers may be
represented with Dienes apparatus. E.g. 75 —
42

Tens Ones
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47-1h =243
40 + 7
— 2t
20+ 3
The subtraction {'yméof can be on the
left or the rfgﬁf of the calculation.

70 5
-40 2

30 3

Written methods (progressing to 3-digits)




-1 =1 -l
34 35 36 A7 57

This can progress all the way to counting back using two
2 digit numbers.

|
70 7
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100—-30=70

Introduce expanded column subtraction with

no decomposition, modelled with place value
counters or dienes e.g — 364 - 122

For some children this will lead to exchanging,
modelled using place value counters or base

ten. 60
70,2

- 40 7

90 8
-30 5

10 or place
value counters
alongside the
written
calculation to
help to show
working.

Bar modelling should be used to help solve
missing number problems

151

A pencil has a length of %5 con.
An eraser has a length of @ cwm.

How much longer is the pencil than the evaser?
\S5

15—-6=9



file:///C:/Users/rchris/Hyperlinks/Subtraction%20counters.pptx
file:///C:/Users/rchris/Hyperlinks/Subtraction%20counters.pptx

Year1 Year 2 Year 3

Through grouping and sharing small quantities, pupils begin
to understand doubling numbers and quantities. The
children can count in twos, fives and tens.

Children practise and become fluent in the 2, 5 and 10
multiplication tables. They connect the 10 multiplication table
to place value.

Practise their recall of multiplication tables and through doubling
they connect the 2, 4 and 8 multiplication tables.

Understand multiplication is related to doubling and
combing groups of the same size (repeated addition)

Expressing multiplication as a number sentence using x
Using understanding of the inverse and practical resources to

Doubling 2 digit numbers using partitioning — using jottings from
Year 2.

Multiplication

solve missing number problems.

Written methods (progressing to 2d x 1d)

/' m 7x2=10 0=2x7 Developing written methods using understanding of visual images.
_ _ Show the link with arrays to first
= 7x0=14 14=0x7 introduce the grid method.
7 Ox2=14 14=2x1[]
/ Washing line, Ox(O=14 14=0x0 S 10 3. 4f’$UWS
double 4103 and other practical resources for counting. | Develop understanding of multiplication using array and 44 S 4 rows
DUDIE 415 . . . . . rvyTY YT T T
4x2-8 Concrete objects. Numicon; bundles of number lines (see Year 1). Include multiplications not in the 2, 0000000000000 ;3
straws, bead strings 5 or 10 times tables. Begin to develop understanding of Move on to using Base 10 1o move
\’ﬁ‘\ .2 multiplication as scaling (3 times bigger/taller). towards & more?:ompact method.
T o B Y1 1Y -
¥ {a".’ 2x5=10 5+5+5=15 —————oog 4rowsof13
ve % 2 multiphed by § OOOOO non
mare: 3+3+3+3+3=15 :Dgg
- - - - - S hops of 2
> v v v g < - O O O O O Move on to place value counters to
< 3 ‘4 « . »

show how we are finding groups of a
number.We are multiplying by 4 so we

5 X 3 = 15 need 4 rows.

4545454+ — @ @ | caccons
545454545+5=30 3)(5_15 | s

Sx6=30 |

5 multiplied by 6
~— e Ve Van 6 groups of 5
\ \ \ v v
o s o s 2 2 30 6 hops of 5 Towards written methods Fill each row with 126.

Problem solving with concrete objects (including money and

Use jottings to develop an understanding of doubling two digit

: ! . numbers. ® ® Caculanoos
measures. Use c.wssenal.re rods and numicon to develop the ® lom 4% 126
vocabulary relating to ‘times’ — (=) {(-X*)

Pick up five, 4 times. Use arrays to understand multiplication ©)

can be done in any order (commutative)

0000 +x2-¢

0000 16 Add up each column, starting with the
ol 2 hops of 4 ones making any exchanges needed.
Q0 2748 . B / \ 5 o
gg > —~ \',)-r\’/:‘ v T\‘/\ @
44 o akc ol ke 10 6 . o —
4x2=8 4 hops of 2 I I () :: ':
x2 x2 66 o ?
20 12 =) o

Then you have your answer.




Multiplication

Year 4

Year 5

Year 6

Recall all multiplication facts up to 12 x 12. Counting in
multiples of 6, 7, 9, 25 and 1000, and steps of 1/100. Solving
practical problems where children need to scale up. Relate
to known number facts. (E.g. how tall would a 25cm
sunflower be if it grew 6 times taller.

Identify multiples and factors and factor pairs of numbers.
Know and use prime numbers and prime factors. Recognise
squared and cubed numbers (using the correct notation).

Undertake mental multiplications with increasingly hard numbers
and decimals. Continue to use all multiplication facts to aid
fluency.

Begin by using counting objects and resources.

Hundreds Tens Units
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126x3=
Then use this to lead into grid multiplication

X |100| 20| 6
31300] 60 | 18

300+60+18
Leading to expanded vertical method

126
x 3
18 (3x6)
60 (3x20)
300 (3x100)
378
Compact vertical method
126
X 3
378
Itis irr:portant at this stage that they always multiply the

ones first and note down their answer followed by the tens
which they note below.

Begin with grid method
47x36=

x| 40 | 7
30/1200(210 42
6| 240 | 42 1692

Leading to expanded vertical

47

x36

42 (6x7)
240 (6x40)
210 (30x7)

Notice that we start by
multiplying the digit in
the one’s place first.

1200 (30x40)
1692

Compact Vertical Method

4

Multiply multi-digit numbers up to 4 digits by a two-digit whole
number using the efficient written method of long multiplication.
Start with long multiplication, reminding the children about lining
up their numbers clearly in columns.
Compact Vertical Method

3 3 H

1342
x 18

10736

13420
24156

Bar modelling and number lines can support learners when solving
problems with multiplication alongside the formal written
methods.
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Year1

Year 2

Year 3

Through sharing small quantities, children begin to
understand division, and finding simple fractions of amounts
and auantities.

Children practise and become fluent in their recall of the 2, 5
and 10 division facts.

Children practise and become fluent in the recall of the 2, 3, 4 and
8 division facts.

Children must have secure counting skills- being able to
confidently count in 2s, 5s and 10s. Children should be given
opportunities to reason about what they notice in number
patterns.

Group AND share small quantities- understanding the
difference between the two concepts.

Sharin

Develops importance of one-to-one correspondence.
15+5=3
15 shared between S

Groupin

Children should apply their counting skills to develop some
understanding of grouping.

e 67 3
I-"".'EHI:IWI'I'E.I'I]"."I-S \-| 1 15 15+3=5
L in 15 S
Arrays

Use of arrays as a pictorial representation for division. 15 + 3
=5There are 5 groups of 3.
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Sharing using a bar model
12+ 3=?

? ? s

—

12

Grouping on a number line

Group from zero in jJumps of the divisor to find our ‘how many
groups of 3 are there in 157’

15 divided by 3

N ————000c0c000000000
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Arrays

Continue work on arrays. Support children to understand how
multiplication and division are inverse. Look at an array — what
do you see?

e[e[e[®
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3x4=12
12+-4=3
Missing number problems.
sseee
seeee seseeee
sseae qeessee
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20=0x5 3=[+6

Becoming more efficient using a numberline

Children need to be able to partition the dividend in different
ways.

48 -4 =12

20 8
ﬂ) grouhﬁm
0 40 48

Extending divisions to resemble written method of short division.

23

le@000
3 | @OAOD
44000

69+3=23

Progressing to the formal written method of short division:

23
369




Year 4 Year 5 Year 6

Children should know all the division facts up to 12 x 12 Undertake mental divisions with increasingly hard numbers Undertake mental divisions with increasingly hard numbers and
and decimals. decimals.

Use base 10 blocks to divide by 10 Showing remainder as a whole number: + = signs and missing numbers

140+10=14 858r2 Continue using a range of equations but with appropriate

PR numbers
312576 Sharing and Grouping and using a number line
Answer: 858 remainder 2 Children will continue to explore division as sharing and grouping,
. . . and to represent calculations on a number line as appropriate.
Showing remainder as a fraction: . i .
858r2 Remainders should be expressed as decimals and fractions.

l—“—z 496 + 11 becomes
Grouping/sharing counters are used to make the link with 312576

short division 2 4 5 rl
Answer: 858 5 :

HTU + TU (Using factor pairs as divisors) 1 114 9 &
558 + 18 =
Step 1: Identify a pair of factors for the divisor e.g. 18 =3 x6 Answer: 45%
Step 2: Divide by one
of the factors. 186 31 Long Division
Step 3: Divide the l H ! 432 + 15 becomes 432+ 15 becomes 432+ 15 becomes
answer by the other 315 518 6 I 186

factor. o Answer: 558 = 18 =31
HTU + TU (beginning

to look at chunking as a
Leads directly onto: precursor to 4 long division)
858

-360 (20x18) F-+

198

-180 (10x18)
18
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Answer: 28 remainder 12 Answer: 28 £ Answer: 28-8

-18 (1x18)
0

138 + 6 =23

Answer: 558 + 18 =31




