Introduction

Written methods of calculations are based on mental strategies. Each of the four operations builds on mental skills which provide the foundation for jottings and informal written methods of recording. Skills need to be taught, practiced and reviewed constantly. These skills lead on to more formal written methods of calculation.
Strategies for calculation need to be supported by familiar models and images to reinforce understanding.
When teaching a new strategy it is important to start with numbers that the child can easily manipulate so that they can understand the concept.

The transition between stages should not be hurried as not all children will be ready to move on to the next stage at the same time, therefore the progression in this document is outlined in stages. Previous stages may need to be revisited to consolidate understanding when introducing a new strategy.
A sound understanding of the number system is essential for children to carry out calculations efficiently and accurately.
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Mental Skills

Recognise the size and position of numbers

Count on in ones and tens

Know number bonds to 10 and 20

Add multiples of 10 to any number

Partition and recombine numbers

Bridge through 10
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Models and Images
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Place value apparatus

Place value cards

Number tracks

Numbered number lines

Marked but unnumbered number lines
Empty number lines

Hundred square

Counting stick

Bead string

Models and Images charts

ITPs – Number Facts, Ordering Numbers, Number Grid, Counting on and back in ones and tens
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Progression in Teaching Subtraction
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ITPs – Number Facts, Counting on and back in ones and tens, Difference
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Key Vocabulary

- (symbol)

subtract

take away

minus

count back

less

fewer

difference between
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Level 5


Grid method


Expanded method


Standard method
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  ‘Expanded’ method - Chunking




Children need to recognise that chunking is inefficient if too many subtractions have to be carried out. Encourage them to reduce the number of steps and move them on quickly to finding the largest possible multiples.







The short division method is recorded like this:


This is then shortened to:



Level 5


How many packs of 24 can we make from 560 biscuits?

To get an estimate - start by multiplying 24 by multiples of 10. As 24 x 20 = 480 and 24 x 30 = 720, we know that the answer lies between 20 and 30 packs.

We start by subtracting 480 

                









        48  + 36


         


       70   + 14 = 84














Compensation


29 + 45 = 74














                                                                    





+30





- 1





75





74





45





48


     + 36


        14


        70


        84





Subtract a single digit from a two – digit number





43 – 27 =


43 – 20 = 23


23 – 7 = 16





   30 + 13 


-  20 –  7


   10  +  6  = 16  





543 - 127








	500	   +	 30 40  +  10 + 3


   -  100    +       20   +       7


	400    +	     10    +	6





543 - 127








34  13


 -	1    2   7


	4   1    6
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40





40





Note the size of the number is represented





40 + 12 = 52
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10





10





10





4





3





10





10





4





3





20  (2 x 10)





3





4





80 + 12 = 92





Multiplying TU X U





23 X 7





      2 3


      x 7


      2 1    (3 x 7)


    1 4 0   (20 x 3)


    1 6 1





Expanded written method


TU x U








2 3


x  7


      1  6  1


             2





Standard written method


TU x U











12








120








30








300





    1 4


X 3 3


    1 2      (3 X 4)


    3 0     (3 X 10) 


  1 2 0    (30 X 4)


  3 0 0    (30 X 10)


  4 6 2





Expanded written method


TU x TU








      1  4


  x 3  3


     4  2   (14 x 3)


 4  2  0   (14 x 30)


 4  6  2





Standard written method


TU x TU








Multiplying HTU x TU





TU ÷ U





Chunking on a number line





Bank


10


6


3





96 ÷ 5 = 19 R1 191/519191/5


or 





6 x 5





10 x 5





3 x 5





95





80





50





0





Division using partitioning





60 ÷ 4 =


40 ÷ 4 = 10


24 ÷ 4 = 6


          = 16








81 ÷ 3 = 





20 + 7 = 27





3





60 + 21

















                         - 60    (10 x 6)


                36


              - 36     (6 x 6)


                   0





Answer:  16





Bank


10


6


3





6





96





HTU ÷ U





Once children understand and can apply the methods, they should be able to move on from TU ÷ U to HTU ÷ U quite quickly as the principles are the same.








    


- 60  (10 x 6)


         136


60  (10 x 6)


76


60  (10 x 6)


16


12   (2 x 6)


     4


Answer: 32 R4





    


       














- 180 (30 x 6)


    16


12 (2 x 6)


4


Answer: 32 R4








     

















              





Bank


10


10


10


2








196





6





6





196





Division using partitioning





291 ÷ 3 = 


270 ÷ 3 =


21 ÷ 3 = 7 90


= 97











 90 +  7





3





270 + 21





 9 7





3





29²1





HTU ÷ TU




















480   (20 x 24)


      80


   -  72   (3 x 24)


        8


       


  Answer: 23 R 8          





560





24








