A systematic progression for developing division beyond the ‘tables’ by chunking multiples of the divisors 
(for further details and background see ‘Updating division’

Any divisions are obviously the inverse of the related multiplication and when teaching division this connection should be made constantly.
The number line image and the array, both used to model multiplication, are very powerful in supporting calculations and the links between them. 








When developing work on division the children should first be confident with the number bonds to 10x the divisor being used, e.g. the multiplication and division tables to 10x, and have a good understanding of division as grouping. They should work on multiplication and related division bonds together to emphasise the links. (4x5=20, 5x4=20, 20÷5=4 and 20÷4=5)

It is very important that ‘chunking’ is developed using bonds (tables) that the children know well and then extending to others as they become confident with them. 

Based on the multiplication and division bonds they are confident with, the children can then move to dividing numbers that are just over 10x the divisor e.g. 84÷7  

Partitioning into chunks, based on multiples of the divisor, is then used in this division. The dividend, 84, is partitioned not into 80 + 4, the ‘normal partition’, but into the greatest multiple of 7 tens plus the rest, in this case 70 (7x10) plus the rest (14).

So 84 is partitioned into 70 (7x10) + 14, then each part is divided by 7 before combining these to reach an answer: 

84

70 + 14





÷ 7

10 +   2 = 12

OR (the alternative recording using brackets)
84 ÷ 7 = (70 + 14) ÷ 7

= (70 ÷ 7) + (14 ÷ 7)

=      10     +      2

=             12
Division at each stage should also include examples of problems where there are remainders. 
e.g. ‘How many groups of 7 are there in 93?’ or   93÷7 

93
70 + 23




÷ 7

10 +  3 r2 = 13 r2
OR (the alternative recording using brackets)
93 ÷ 7 = (70 + 23) ÷ 7

= (70 ÷ 7) + (23 ÷ 7)

=      10     +      3 r2
=             13 r2
All answers will need to be interpreted differently depending on the context of the problem. So in word problems the children will need to decide whether the answer is rounded up or down or includes the remainder.
(Useful ITPs: Grouping, Remainders, Number Dials, Grid Multiplication and Multiplication Facts)
Having consolidated the understanding of dividing numbers just above 10x the divisor for the ‘tables’ numbers the children can move on to divide by teens numbers, with or without remainders, but again just above ten times these numbers. 
e.g. 173 ÷ 15

So 173 is partitioned into 150 (15x10) + 23, then each part is divided by 15. 

173
150 + 23




÷ 15
10  +  1 r8  = 11 r8
OR (the alternative recording using brackets
173 ÷ 15 = (150 + 23) ÷ 15
    = (150 ÷ 15) + (23 ÷ 15)

    =      10        +     1 r8
    =             11 r8
In some calculations some children may prefer to put in extra steps to make the partitioning clearer.
e.g. 173 ÷ 9

173
90 + 83

90 + 81 + 2




÷ 9
10  +  9   r2  = 19 r2
Sometimes calculations involving two digit divisors will result in quotients that are less than 10. Children need to be made aware of sensible strategies for dealing with these calculations. This might include multiplying by 10 and halving to check out 5x and then adjusting e.g. 102÷17

102 ÷ 17
                         17x10 = 170 

                  so   17 x 5 =   85 
This can then be adjusted by adding multiples of 17 to reach a sensible answer              
                         85 (17x5)

                       102 (17x6)
Once the children are confident with calculations outlined so far they can move on to consider 100x the divisor and 20x the divisor.
e.g. 840 ÷ 7 

840 is partitioned into 700 (7x100) + 140, then each part is divided by 7
(100x the divisor plus the rest)
840
700 + 140




÷ 7

100 + 20 = 120
OR (the alternative recording using brackets)
840 ÷ 7 = (700 + 140) ÷ 7

= (700 ÷ 7) + (140 ÷ 7)

=      100     +     20
=             120
e.g. 168 ÷ 7 = 
168 is partitioned into 140 (7x20) + 28, then each part is divided by 7 

(20x the divisor plus the rest)
168
140 + 28




÷ 7

20  +  4 = 24
OR (the alternative recording using brackets)
168 ÷ 7 = (140 + 28) ÷ 7

=   (140 ÷ 7) + (28 ÷ 7)

=         20     +     4
=                 24
Decimal numbers can also be used at this stage, again using numbers within the children’s ‘comfort zone’ to develop the method and starting with numbers just over 1x the divisor.
e.g. 9.8 ÷ 7 = 

9.8 is partitioned into 7 (7x1) + 2.8, then each part is divided by 7 

9.8
  7  + 2.8




÷ 7

  1  +  0.4 = 1.4
OR (the alternative recording using brackets)
9.8 ÷ 7 =  (7 + 2.8) ÷ 7

=   (7 ÷ 7) + (2.8 ÷ 7)

=    1 + 0.4
=    1.4
As children grow more confident the range of numbers can be extended to 30x, 40x, 200x (and numbers involving decimals that are more than 1x the divisor) etc. The children should be looking for the largest multiple of 10x the divisor in each case and should not need to use repeated chunks of 10x the divisor as this is very error prone and long winded. 

Extending to dividing out fractions in Key Stage 3
With children who are confident with ‘chunking’ to this stage it is interesting then to look at division where the dividend is smaller than the divisor for calculating a fraction as a decimal e.g. 5 ÷ 8 (or for extending division of numbers to include decimal places) 
Clearly these calculations will give an answer less than 1. So it’s necessary to ‘partition’ into tenths and hundredths etc to calculate and, as before, finding multiples of the divisor but this time for the numerator in those values.
e.g.   5 ÷ 8   =                   50/10 ÷ 8

we can now partition the 50/10 into convenient ‘chunks’ based on the divisor, with the remaining tenths being converted to hundredths
                    = (48/10 ÷ 8)        +          (2/10÷ 8)
                    = (48/10 ÷ 8)        +          (20/100 ÷ 8) 

and the 20/100 can then be partitioned in the same way, based on the divisor, with the remaining hundredths being converted to thousandths
                    = (48/10 ÷ 8)        + (16/100 ÷ 8) + (4/100 ÷ 8)
                    = (48/10 ÷ 8)        + (16/100 ÷ 8) + (40/1000 ÷ 8)

before dividing out each bracket and rounding appropriately if necessary…

                    =       6/10             +        2/100    +      5/1000

                    =                      0.625
Once the children become confident with this they can partition directly to a multiple of tenths, hundredths etc. without the interim steps
  e.g  
         4 ÷ 9 =                   40/10 ÷ 9

                  = (36/10 ÷ 9) + (36/100 ÷ 9) + (36/1000 ÷ 9) …etc
                  =        4/10     +       4/100     +     4/1000   …etc
                  =                       0.444 recurring

         3 ÷ 7 =                   30/10 ÷ 7
         3 ÷ 7 =   (28/10 ÷7) + (14/100÷7) + (60/1000÷7)
                  =      4/10      +     2/100      + approx 9/1000

                  =                       0.429 (to 3 decimal places)
This number line shows 7 x 12


or seven twelve times partitioned into 


7 x 10 (seven ten times) and 7 x 2 (seven twice) and relates to the inverse calculation 84÷7=12 (10 groups of 7 + 2 groups of 7)
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This related array shows 7 x 12


or  seven twelve times


partitioned into 


7 x 10 and 7 x 2 and it too relates to the inverse calculation 84÷7=12 (10 groups of 7 + 2 groups of 7)








7 x 10 or seven ten times





7 x 2 or seven twice
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