PROGRESSION THROUGH CALCULATIONS FOR DIVISION
MENTAL CALCULATIONS

These are a selection of mental calculation strategies:

Doubling and halving

Knowing that halving is dividing by 2

Deriving and recalling division facts

Tables should be taught with regularity from Y2 onwards, either as part of the mental oral starter or other times as appropriate within the day.

Year 2 
2 times,  5 times and  10 times table


Year 3 
2 3 4 5 6 10   times tables


Year 4 
Derive and recall division facts for all tables up to 10 x 10

Year 5 & 6
Derive and recall quickly division facts for all tables up to 10 x 10

Using and applying division facts
Children should be able to utilise their tables knowledge to derive other facts.

e.g. If I know 3 x 7 = 21, what else do I know?

30 x 7 = 210, 300 x 7 = 2100, 3000 x 7 = 21 000, 0.3 x 7 = 2.1 etc

Dividing by 10 or 100

· Knowing that the effect of dividing by 10 is a shift in the digits one place to the right and that the number will get ONE PLACE SMALLER
· Knowing that the effect of dividing by 100 is a shift in the digits two places to the right AND THAT THE NUMBER WILL GET TWO PLACES SMALLER
Use related facts

Given that  1.4 x 1.1 = 1.54

What is 1.54 ÷ 1.4, or 1.54 ÷ 1.1?

Use of factors

378 ÷ 21=  --- 21 = 7X3   
 SO     
A) 378 ÷ 3 = 126 divided by 3 first

B) 126 ÷ 7 = 18 then divided by 7

C) THEREFORE   378 ÷ 21 = 18
MANY MENTAL CALCULATION STRATEGIES WILL CONTINUE TO BE USED.  THEY ARE NOT REPLACED BY WRITTEN METHODS.

The following are standards that 

we expect the majority of children to achieve.

YR and Y1

Children will understand equal groups and share items out in play and problem solving.  They will count in 2s and 10s and later in 5s.
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The concept of division should be closely linked and related to multiplication 
– above are 3 lots of 4 faces = 12 faces
Y2

Children should begin to be able to ‘tell the story’ of a division
 using concrete examples

e.g. 12 ÷3 = 12
12 shared by 3 = 12 apples shared by 3 children will mean that they can have 4 apples each.

13 ÷4 = 4 ¼ 

13 apples  shared by 4 children means that they can have 4 each and one will be left over which they could cut up and share between them. If they did this they would get ¼ of the left over apple each.

Children will develop their understanding of division and use jottings to support calculation 

· Sharing equally

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




· Grouping or repeated subtraction

There are 6 sweets, how many people can have 2 sweets each? 
– they must understand that the answer is that 3 people can have 2 sweets.- the yellow person, the pink person and the green person

person 1
person 2

person3
· Using symbols to stand for unknown numbers to complete equations using inverse operations – and be able to explain the story of what the symbol represents.

( ÷ 2 = 4

20 ÷ ( = 4

( ÷ ( = 4

Y3

Children must to be able to ‘tell the story’ of a division using concrete examples   e.g.

· 12 shared by 3 = 12 apples shared by 3 children will mean that they can have 4 apples each.

· 13 apples  shared by 4 children means that they can have 4 each and one will be left over which they could cut up and share between them. If they did this they would get ¼ each of the left over apple.

Children will use their understanding of multiplication to explain division 

15 shared by 4 = how many times can each of 4 children pick an apple off a tree that has 15 apples growing on it?

4 apples = x1             8 apples = x2                12 apples = x3
(16 apples = x4  - which is too many as we only have 15 apples)

So they can have 3 apples each and 3 apples will remain on the tree. 

The 3 apples on the tree can each be cut into 4 so that each child can have an equal share of each left over apple so each child will get 3 whole apples and 3 x ¼ = 3 ¾ apples – They should be able to ‘draw’ this scenario and explain it. 
They must be able to use their own words to explain problems such as these and be able to make informal jottings to represent their understanding BEFORE they are introduced to formal methods of calculation.

MISSING OUT THIS STEP RESULTS IN A HUGE GAP IN YEAR 5 AND 6 WHEN THEN CAN ‘DO’ A METHOD WITHOUT A CONCEPTUAL UNDERSTANDING.

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

26 ÷ 2 = (

24 ÷ ( = 12

( ÷ 10 = 8

They must be able to tell the story of what the symbol represents

Y4

Children must to be able to ‘tell the story’ of a division using concrete examples  e.g.

75 shared by 5 = 75 apples shared by 5 children will mean that they can have 15  apples each. – by working out that 75 is a multiple of 5 therefore the division will give an exact answer and by working out how many lots of 5 are in 75.

76 shared by 5 = 76 apples shared by 5 children will mean that they can have 15  apples each and one apple will be left. – by working out that 76 is not a multiple of 5 therefore the division will not give an exact answer. They should know that   75 is a multiple and that there will therefore be one extra apple. Each child will have 15 1/5 
  72 shared by 5 = 72 apples shared by 5 children. Children should know that 70 is a multiple of 5 and that there will therefore be 2 apples left over. They should be able to work out that 14 x 5 = 70 so each child will get 14 whole apples. The two apples left over can be cut up so that each child gets 1/5 of each this will give them 14 2/5 apples if the apples are equally shared. 

Then onto the vertical method:                                              

    
Short division TU ÷ U

72 ÷ 3                24 

3   72
    30   = x10

    30   = x10

    60

12 = x4

72

Quotient = 24

96 ÷ 6                16
6   96
    60   = x10

    30   = x 5

    90

  6   = x1

96

Quotient = 16




Any remainders should be shown as fractions, 97 shared by 6 = 

                         16 1/6 
                   6    97
                          60
  =      10x    



      36  =
  6x


    96

                            R1 =      1/6
                     Quotient=  16 1/6 

· Children 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.

e.g.  
· I have 62p.  Sweets are 8p each.  How many can I buy? Answer:  7 (the remaining 6p 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)

Y5:  The relationship between division and understanding fractions, decimals and percentages is huge. This is so often the time when children become confused because they have ‘learned a method’ rather than having an understanding of what they are doing. They should be able to explain their methods.
Children will continue to use written methods to solve short division TU ÷ U.

Children can start to subtract larger multiples of the divisor, e.g. 30x

Short division HTU ÷ U

196 ÷ 6 

                    32 r 4 or 32 4/6 
6   196
                         180  =
 30x    



       12 =         2x


     192 


Remainder  4  =      4/6


Quotient :        32   remainder 4   or    32  4/6

Any remainders should be shown as fractions

Children 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 or 4 32/52, but whether the answer should be rounded up to 5 or rounded down to 4 depends on the context.

Children will continue to use written methods to solve short division TU ÷ U and HTU ÷ U.

Long division HTU ÷ TU  If they’re doing this they’ll probably have a calculator!

972 ÷ 36 

                   27

       36    972
                         720 =       20x

                     +   180 =          5x    



     900


  +   72  =         2x     

                 972
      



Quotient :        27




Any remainders should be shown as fractions, i.e. if the children were dividing 32 by 10, the answer should be shown as 3 2/10  which could then be written as 3 1/5  in it’s lowest terms.

When dividing by decimals the children should first do an estimate then carry out the calculation without the decimal value. The decimal point should be reinserted after the calculation. 
87.5 ÷ 7  is about 12
                   12.5

7   875
                         700 = 
 100x
                          140 =         20x

                          840

                            35 =          2x

                          875





Answer :        125   ………………….so the decimal point is reinserted to give 12.5




Year 6 

Once children can demonstrate an understanding of long division with a remainder as a fraction or with a decimal as shown above then they will be taught the ‘short method’

7   1 6. 0 0 
· 7 into 1 = doesn’t go
· 7 into 16 = 2 with 2  to move to the first decimal place

· 7 into 20 = 2 with 6 remaining to move to the second decimal place

· 7 into 60 = 8
· The quotient will therefore be 2.28 to 2 decimal places

156 shared by 9

9     1   5   6 .  0   0
· 9 into 1 =     doesn’t go
· 9 into 15 = 1 with 6 to add to the 6 in the units column to make 66

· 9 into 66 = 7 with 3 to add to the first decimal place

· 9 into 30 = 3 with 3 to add to the second decimal place

· 9 into 30 = 3 remaining

· The quotient will therefore be 17.33
· Children should recognise 0.33 as 1/3 and be able to relate the decimal value to its fraction equivalent. 

By the end of year 6, children will have a range of calculation methods, mental and written.  Selection will depend upon the numbers involved.

Children should not be made to go onto the next stage if:


 they are not ready.

1)  they are not confident.

Children should be encouraged to approximate their answers before calculating.

Children should be encouraged to check their answers after calculation using an appropriate strategy.

Children should be encouraged to consider if a mental calculation would be appropriate before using written methods.




























Target number





Children should begin to use lowest terms so 4/6 = 2/3





This is the calculation





The 1 left over as a remainder is shared equally between the 6 (the divisor) to make 1/6 each.





72 is the TARGET NUMBER





3





3





The answer to a division is called a QUOTIENT
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