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Introduction

In September 2014 the Government updated the National Curriculum. This adaptation raised
the expectations for each year group and has put a high focus on times tables knowledge and
formal written methods. However, at Squirrels Heath Junior School we recognise the importance
of developing mental strategies to support fluency.

We believe that children must develop the following skills:

- fluency (children can complete calculations quickly)

- variation (children can complete different types of calculations)

- representation and structure (children can complete calculations presented in a wide
variety of ways)

- mathematical thinking (children can make sensible decisions about how to
complete calculations quickly)

- coherence (children can bring all of their mathematical understanding togetherto
become confident and competent at Maths)

This policy will outline the different methods that will be used throughout the school. Children
will learn a variety of methods, and when to use each one efficiently and effectively.

It is vital that children understand the methods they are using. They should be provided
opportunities to use appropriate resources at all stages of learning calculation methods. Children
should use practical resources, including but not limited to:

Numberlines

Numbersquares

Numicon

Base ten

Unifix / mulitlink cubes

Money

Place Value and plain counters

Children should also simultaneously practice different methods to complete the same calculation to
secure their knowledge, and support their learning through understanding. This ensures children are
ready for the next stage of their learning in calculation. Children should learn how different types of
calculation are more efficient for differing types of numbers and problems, and should learn to identify
what type of calculation is most efficient for individual problems. Children should never be taught
‘tricks.’

More guidance may be found on here:
https://dera.ioe.ac.uk/778/1/735bbb0036bed2dcdb32de11c7435b55. pdf

Procedures for review and evaluation

Our calculation policy is a living policy. It is monitored, reviewed and evaluated annually. Last
reviewed — March 2020


https://dera.ioe.ac.uk/778/1/735bbb0036bed2dcdb32de11c7435b55.pdf

Mental Addition Methods

It is vital that children are secure in their mental addition. By the end of Year 2, all children should be
able to mentally add:

e Any three 1 digit numbers in their heads (eg. 8+5+9)
e Any two 2 digit numbers in their heads (eg. 67+25)

Children with strong recall of addition facts are in a stronger position to use them quickly when
learning formal written methods.

Numbersquares:

1 2 3 4 5 6 7|8 9 | 10

" 12 13 14 15 16 17 18 19 20

21 | 22 |23 (24 | 25 | 26 | 27 | 28 | 29 | 30

3 32 33 34 35 36 37 | 38 39 40

41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | S50

51 52 53 54 55 56 57 58 59 60

61 | 62 | 63 [ 64 | 65 | 66 | 67 | 68 | 69 | 70

™ |72 |73 |74 | 75| 76| 77 |78 | 79 | 80

81 82 83 84 85 86 87 | 88 89 920

9 92 93 | 94 95 96 97 | 98 99 | 100

Example: 38+24
Step 1: Put your finger on the larger number (38).
Step 2: Count on 20. (Once children are secure, they should learn to jump down 2 to add 20)

Step 3: Count on 4, remember to move onto the next row as needed.

This method helps children practise mental addition, leading to the ability to complete the entire
sum mentally.
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Step 1: Write down the larger number.
Step 2: Partition the second numbers into HTO.
Step 3: Add the Hundreds, then the Tens, then the Ones.

This method helps children practise mental addition, leading to the ability to complete the entire
sum mentally.



Numberlin t

This method is also important for other curriculum areas, for example calculating durations of time,
where column addition is not suitable.

+2 hr +3hr

+ 55 min + 15 min

9:05 10:00  12:00 3:00 3:15 _
This method allows children to calculate how much time has passed from 9:05 to 3:15 (6 hours, 10

minutes).

Partitioning:

When adding, it is easier to break the smaller number into parts. Eg 59
+16

59 +10 =069

Then add the 6 69
+6=75

Rearranging:

When adding, it is easier to start with the larger number Eg 17
+ 48

Start with 48, then add 10, then add 7. This

applies to all numbers.

Adjusting:

If a number is close to a multiple of 10, 100 or 1,000 children should adjust.

Eg. 199 + 48
200 + 48, then take away 1

Redistribution:

If a number is close to a multiple of 10, 100 or 1,000 children should adjust the near multiple
and give it to the other number.

Eg. 39 + 53 (give one to 39, to make it a multiple of 10, taking it from the 53) Do 40 +

52=92



Near Doubles:

When adding near doubles, children should double and adjust. Eg.
16+16

Double 16, then add 1

Partitioning and jottings:

Children may partition numbers and make notes to support their mental calculations.

368 + 74
300+60+8+70+4
300+ 130 +12

430 + 12

442

Answer: 368 + 74 = 442

Alternatively, they may use the following format: 368 +

74
368+ 70 = 438
438 + 4 = 442

Answer: 368 + 74 = 442

This skill can then be applied to other larger amounts.

Reasoning with Known Facts:

Children should be encouraged to use their understanding of number. Eg if
3+7 =10, then

30+ 70 =100

4 +7 =11, because 4 is 1 more than 3

Children can use these skills to balance sentences Eg
7+9=6+10



Formal Written Addition Methods

By the end of year three, all children should be able to use the formal method of the columnar strategy
to solve addition sums. In order for the place value knowledge to become secure, year three will use
an expanded version of columnar addition. It is of great importance that the children understand the
value of each digit in a number, which is why this method will be taught first.

It is of great importance that the children understand the value of each digit in a number. Once the
children move to the compact method, they only refer to digits not numbers, so they must be fully
secure on Place Value.

Please note, children may not learn all of these methods, teachers use their understanding of the
children to decide which methods are appropriate to each class / child.

The expanded partitioning method 1:

353+263= G2l
3004+ 50+3
200+ 60 + &

600 +20 +1= 62|

|60 16

Step 1: Partition each number into Hundreds, Tens and Ones. Step 2:
Ensure numbers are aligned (in the correct column).

Step 3: Add the Ones, then the Tens, then the Hundreds — always start with the smallest digits.
Step 4: Recombine (add the numbers back together)

This method ensures children secure their understanding of place value, so that they are clear what
each digit represents. This means they understand that the 3 represents 3 tens.

The expanded partitioning method 2:

)176 + 147 = 323
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Step 1: Start by adding the ones together.
Step 2: Then add the tens together.

Step 3: Finally, add the hundreds together.
Step 4: Then add together each column.



It is important to use the brackets to show which numbers the child are adding together. This ensures
that they continue to understand the place value of each digit and that they do not see all the digits as
ones

Once the children are comfortable with the method above, the method can be condensed. However,
they must be very secure on their place value understanding before moving onto the next stage.

Th m t Formal Written Method:
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Compact method.

1

This method is very straightforward until the children must carry.

Step 1: Add the Ones (7+6). As this leads to a two digit number (13), the 3 is written in the Ones
column and the ten is carried over into the Tens column.

Step 2: Add the Tens, remembering to include any carried tens (40+70+10)

Step 3: Add the Hundreds, remembering to include any carried hundreds (100+100+100). This

strategy can then be applied to larger numbers and decimal numbers.
£154.75 + £233.82 = £388.57

154-75
+233:82
388-57

1

How to avoid potential struggles with addition:

1. Children must ensure their digits are written correctly and neatly, so that they do not look
like other numbers (eg if 1 looks like 7, or 6 looks like O, children will not calculate correctly)

2. Children must line the digits up in the correct columns (aligning), particularly when
numbers are different sizes (eg. 578 + 49).

3. Children must always start adding from the smallest values (the Ones column for whole
numbers)

4. Children must check carefully, as digits will not always be carried.

5. Children sometimes carry the incorrect digit (eg they carry the 3 instead of the 1) — the
number should be read from left to right to check.

6. As children add more than 2 numbers at a time, they must recognise that they may carry
digits other than 1.



Mental Subtraction Methods

It is vital that children are secure in their mental subtraction. By the end of Year 2, all children
should be able to mentally subtract:

e Any three 1 digit numbers in their heads (eg. 9-2-4)
e Any two 2 digit numbers in their heads (eg. 64- 29)

Children with strong recall of subtraction facts are in a stronger position to use them quickly when
learning formal written methods.

Numbersquares:

1 2 3 4 5 6 7 8 9 10

M (12|13 |14 |15 |16 | 17 |18 | 19 | 20

21 22 23 24 25 26 27 | 28 29 30

31 | 32 |33 34|35 |36 |37 |38 | 39 |40

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

51 | 52 | 53 [ 54 | 55 | 56 | 57 | 58 | 59 | 60

61 62 63 64 65 66 67 | 68 69 70

™| 72|73 (74| 75| 76| 77|78 | 79 | 80

81 82 83 84 85 86 87 | 88 89 90

91 [ 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100

Example: 72 - 38
Step 1: Put your finger on the larger number (72).

Step 2: Count back 30. (Once children are secure, they should learn to jump up 3 to subtract
30)

Step 3: Count back 8, remember to move back to the previous row as needed.

This method helps children practise mental subtraction, leading to the ability to complete the entire
calculation mentally.

Numberlines —count on to find the difference:

Core Lesson

243 - 87 =

87 90 100 200 243

Many children use additiodto'find the difference between numbers.

Eg. 243 — 87

Step 1: Write down the smaller number (87). Step
2: Count on to the next Ten (90)

Step 3: Count on to the next Hundred (100)

Step 4: Count on to the final hundred as needed (200) Step
5: Count on to the starting number (243)

Step 6: Add together all the jumps to find the answer (156).

This method helps children practise mental addition, leading to the ability to complete the entire
sum mentally.



Numberlines — count back to subtract:

Children may use counting back using a numberline:
47-19=

INNNNCNNNON N e

47-19=28
Step 1: Write the starting number (47) on the right hand side. Step 2:
Take away the tens.
Step 3: Take away the ones.

This method can also be used for larger numbers.

This method is also important for other curriculum areas, for example calculating durations of time,
where column addition is not suitable.

Partitioning:

It is easier to break the subtrahend (the number you take away) into parts. Eg 52 -
16

52-10=42
Then subtract the 6.

Adjusting:

If a number is close to a multiple of 10, 100 or 1,000 children should adjust.
Eg. 199 - 48

200 - 48, then take away 1

Eg 385 - 99

Do 385 - 100, then give 1 back

Adjusting 2 (redistribution):

If a number is close to a multiple of 10, 100 or 1,000 children should adjust the near multiple and
give it to the other number.

Eg. 84 - 59
If you give one to each, the answer is the same Do 85
- 60

NOTE: This should also be used for column subtraction, for example £20 - £3.76 is the same as
£19.99 - £3.75, which many children can then subtract mentally using jottings



Repeated Subtraction:

Children can find easier ways of subtracting larger numbers

Eg 96 — 27
96-9-9-9
96, 87, 78, 67

Partitionind and jottings:

Children may partition numbers and make notes to support their mental calculations.

368 - 74
368 - 70 = 298
298 -4 =294

Answer: 368 - 74 = 294

This skill can then be applied to other larger amounts.

Reasoning with Known Facts:

Children should be encouraged to use their understanding of number. Eg if 14
—-5=09, then

140 - 50 =90
3,140 - 50 = 3,090

Egif14-5=9, then
13 -5=8, because 13 is 1 less than 14

Children can use these skills to balance sentences Eg
7+9=6+10



Formal Written Subtraction Methods

By the end of year three, all children should be able to use the formal method of the columnar
strategy to solve subtraction calculations. In order for the place value knowledge to become secure,
year three will use physical resources to secure their understanding of columnar subtraction.

It is of great importance that the children understand the value of each digit in a number. Once the
children move to the compact method, they only refer to digits not numbers, so they must be fully
secure on Place Value.

Please note, children may not learn all of these methods, teachers use their understanding of the
children to decide which methods are appropriate to each class / child.

Also, children should continue to secure their understanding of mental methods, so that they can
sensibly choose the best and most efficient method for them, depending on the numbers.

Th m Formal Written Meth

Children learn this method using resources such as Base 10 (also known as Dienes). They practise
physically exchanging with resources until they have secured the method. Once they are secure with
the method, they will no longer need to use resources.

First children learn the expanded method, so that they understand the value of the digits they are
working with. Once the Place Value knowledge is secure, they move onto the compact method.

| Column subtraction

942—214] Compact
Expanded method Method
an 12 317
900 40 2 94>
200 10 4 - 214
700 20 8 728
147 i 733 Lr’%!o
142 - 5
L 56 | .216 | -0 72
16 MEREE:
517

Without exchanging:

Step 1: Subtract the ones eg 9 — 2 = 7 ones

Step 2: Subtract the tens eg. 7 (tens) - 4 (tens) = 3 tens

Step 3: Subtract the eg. 6 (hundreds) - 1 (hundred) = 5 hundreds



With exchanging:

Step 1: Subtract the ones (2 ones - 6 ones, which cannot be done).

Therefore, you need to exchange. You take a ten, which is the same as 10 ones. So, the 2
turns into 12

But, the tens turns from 7 Tens to 6 Tens, so the 7 is crossed out and a small 6 written above it.

Step 2: Subtract the tens column

This strategy can then be applied to larger numbers and decimal numbers.

How to avoid potential struggles with subtraction:

o o

Children must ensure their digits are written correctly and neatly, so that they do not look
like other numbers (eg if 1 looks like 7, or 6 looks like 0O, children will not calculate correctly)
Children must line the digits up in the correct columns (aligning), particularly when
numbers are different sizes (eg. 578 - 49).

Children must always start subtracting from the smallest amount (the Ones column for
whole numbers)

Children must always start with the number on the top, to ensure they do notjust take

the smalller number away.

Children must ensure the take one away from the next column when they exchange.
Children must be extra careful when numbers involve zero, particularly during

exchange.

Children must consider whether column subtraction is the most efficient method, especially
when there are multiple zeros eg. £10,000 - £5,689.45 (here, counting on mentally using a
numberline may be more efficient).



Mental Multiplication Methods

It is vital that children are secure in their mental multiplication skills. By the end of Year 2, all
children should:

e Know multiplication facts for the x2, x5, x10 tables.
e Be able to double any number up to, and including, 50

By the end of Year 3, children must know their multiplication facts for the x2, x3, x4, x5, x8 and x10
tables by heart.

In Year 4, children must know their multiplication facts for all times tables up to 12x12 by heart.
They must also know related facts:

4x7=28

7x4=28

28+4=7

28+7=4

Children with strong recall of multiplication facts are in a stronger position to use them quickly
when learning formal written methods.

It is vital that children learn a wide variety of mental strategies, so that they can use these to solve
harder multiplication calculations.

Mental Strategies to Multiply:
1) Arrays

Arrays help children to secure their understanding of multiplication as repeated addition:

(@ grﬁg(sq;nc 4) * 5r‘c:tg(s;of\a)
* \
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s I+3+3+3

Both number sentences give us a totdl of 8 stars,

2) Numberlines

4 jumps of 6
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6 jumps of 4

Once children understand the concept through using arrays, they can use numberlines to count on in
jumps



Related Facts

If 3x4 =12, then

30x4 =120
3x40=120
30 x40 = 1,200
3x04=1.2

Double, Double, Doubl

18 x 2 — double 18

18 x 4 - Children can double 18, then double again

18 x 8 - Children can double 18, then double again, then again

Double and Add
18x 3
Children can double 18, then add 18

Expand / Partitioning:
18x7

Children can multiply 10 x 7, 8 x 7 and then add the numbers.

Once children are secure with related facts, thgis can be used for larger numbers Eg. 36 X
4

30x4=120and6x4=24
120 + 24 =122

Use Easier Multiples

To multiply x5, multiply x10 then find half. Eg
22 x5

22 x10=220
Half of 220 = 110

Use Factor Pairs

Eg7x22

This is the same as 7 x 2 x 11

So, do 7 x 11 first (77) then double it



Formal Written Multiplication Methods

Note - It is of great importance that the children understand the value of each digit in a number.
Once the children move to short multiplication, they only refer to digits not numbers, so they
must be fully secure on Place Value.

Stage 1: Grid Method —this method should only be used for smaller numbers

36x4=144
X 30 6
4 120 24

120 + 24 = 144 (add the partial products)

Stép 1: Partition the 2 (or 3) digit number (36 = 30+6) Step
2: Multiply each part by the second number Step 3: Add the
totals together

Stage 2: Short Multiplication:

24 .
2,252
X 4 ) =

\

96 \/OEL
1

Note — check whether a mental method is more suitable (for example, the 24 x 4 above could be
completed mentally by doubling, then doubling again).



Stage 3: Long Multiplication:

124
X 26
7474
$2480

3224
11

Note — check whether an easier method is available. For example: 14 x 12

could be done by

e Factor pairs (associative law)
- TX2X6Xx2=7x6is42x2is84 x 2 is 168)

- 12x7x2

e Partitioning (Distributive Law)
- 12x12plus2x12

- 12x10+12x4
- 14x10+14x2

How to avoid potential struggles with multiplication:

1. Children must know their times tables!

2. Children must remember to carry the correct digit.

3. Children must take care multiplying tens and hundreds

4. Children must ensure that if there are no more numbers to multiply, the carried digit must
be included in the answer:



Mental Division Recall

It is vital that children are secure in their mental division skills. By the end of Year 2, all children
should be able to:

e Instantly recall division facts for the x2, x5, x10 tables (eg 24 divided by 2).
e Halve any even number up to, and including, 100
e Calculate half of odd numbers up to 100, expressing the remainder as a fraction

By the end of Year 3, children must know their division facts for the x2, x3, x4, x5, x8 and x10
tables by heart.

By the end of Year 4, children must know their division facts for all times tables up to 12x12 by heatrt.
They must also know related facts for multiples of 10 and 100.

Eg. 270 + 9 = 30 (using the knowledge that 27 + 9 = 3)

Children with strong recall of division facts are in a stronger position to use them quickly when
learning formal written methods.

Developing Mental Division Meth

Grouping / Sharing Physical Resources

Children use physical resources to secure their understanding of division as sharing into equal
groups.

E[RBEE

For 18 =+ 3, children share out 18 cubes or other physical apparatus into 3 equal groups and count
how many in each.

They also organise the cubes into groups of 3, and count how many groups they make. This

supports children to secure the concept of making equal groups and sharing equally.



Arrays

Arrays help children to secure their understanding of division as grouping and sharing. Children

organise resources into arrays to group and share equally in an organised fashion.

@000 00
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They can then begin to use written marks to represent arrays.
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Numberlines

Once children understand the concept through using physical apparatus and pictoral
representations through arrays, they can use numberlines to count back in jumps.

4 3 2 1
I"_“-\ '.-"_“\ )p-—_‘~‘ ’,-"_‘-.‘
I W W W ]
-t
0 5 10 15 20 25 30
20+5=4

Children start at 20, and count back in groups of 5 until they get to zero. Then they count how
many groups of 5 they counted back.

Children also learn to recognise that they are subtracting these groups until they reach zero.

This method supports children’s learning that division is repeated subtraction.



Securing Mental Division Methods

Related Fact

If 12 = 4 = 3, then

120+4 =30
120+40=3
120 +3 =40
12+4=0.3
Halves

396 + 2 — halve

396 + 4 — halve, then halve again 396

+ 8 — halve, halve, halve!

Half of 396 is 188
Half of 188 is 94
Half of 94 is 47

Use Factor Pairs
Eg 976 + 16

This is the same as 976 + 8 + 2 Half
of 976 is 488

488 ~ 8is 61
(Here, 488 can be partitioned into 480 + 8, to make it easier for children to use times tables facts)

This can be used for all numbers, except prime numbers (which children learn in Year 5) Children can
combine factor pairs with short division to make larger numbers easier to work on.



Formal Written Division Methods

Stage 1: Bus Stop Method (short division)

Knowing the times tables is essential for this method.

Children use Place Value counters to understand the value of the digits and the understand exchange

A) No exchange

43

2 86

Step 1: How many 2s go into the first digit (8) and put that number above it. Step 2:
How many 2s go into the second digit (6) and put that number above it. Step 3: The
number on top is the answer.

B) Exchange

362+7=
51 r5
713 62
362+7=51r5

Step 1: How many 7s go into the first digit (3)?

If it cannot be divided exactly, any leftover must be carried to the next number. If the
number cannot go into it, the entire digit must be carried over.

Step 2: How many 7s go into the second digit (36)? Put that number above it and carry over any
remainder (1).

Step 3: How many 7s go into the final digit (12)? Put that number above it and carry over any
remainder (5).

Step 4: The number on top is the answer.

Children should be able to represent the remainder, both as a simple remainder (r.5) and as a fraction
(5/7).



C) Decimals
D)

BUS STOP DIVISION
142 - 4 = 35-5
r2

0 3 5.5 2/4=1/2=05
4)1472-0

Knowing the tables is essential for this method. Step

1: Follow the steps for B.

Step 2: After dividing the Ones column, add a decimal point and a place holder (as 2 is the same as
2.0)

Step 3: Carry into the tenths column and continue the method.

This method is used for money, and for questions where the answer must be rounded to 1 or 2
decimal places.

Stage 2: Long Division (for larger divisors)
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Please note, that children should be taught the mental strategy of using factor pairs here.

Children should use long division where there is no other, more efficient method eg for prime
numbers



Stage 3: Bus Stop Method (for larger divisors)

Knowing the tables is essential for this method.

Step 1: Write out the relevant times tables to the side of your work.

547 +23=

23 r18

2315 4%

547 +23=23r18

23
46
69
92

Step 2: Divide the first digit by 23 (5 + 23). This cannot be done so the 5 is carried to the next column.

Step 3: Divide the second digit by 23 (54 + 23). This can be divided twice, so 2 is put on top, and 8

carried over to the next column.

Step 4: Divide the third digit by 23 (87 + 23). Look at the tables and see which number gets you closest. In
this case, it is 69 and there are 18 left over. The 3 is written on top of the bus stop and the 18 is carried

and becomes the remainder.

How
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decimal point.
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with

ivision:

Children must understand that division is repeated subtraction.

Children must know their times tables and related division facts by heart.

Children must remember to carry, and carry the correct amount into the next column over. For
this, they must have secure recall of subtraction facts to 100.

When children apply the bus stop method to decimals, they must remember to align the
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