Progression in Multiplication Strategies : PJS
STARTING WITH CONCRETE OBJECTS AND SECURING UNDERSTANDING THAT WHEN MULTIPLYING THE ANSWER IS BIGGER.
 Children are encouraged to develop a mental picture of the number system in their heads to use for calculation.  They should experience practical calculation opportunities involving equal sets or groups using a wide variety of equipment, e.g. small world play, role play, counters, cubes etc.  They develop ways of recording calculations using pictures
A. Grouping objects.
Making bundles of everyday objects – pencils, straws – and practically, for example in PE. Begin with groups of 2, then 5 then 10.
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        2 lots of 2 = 4
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       Make equal sets or groups of objects, with lots of practical problem solving activities  
Record with drawings. Introduce multiplication symbol. Lots of talk. Move from understanding it as repeated addition to introducing idea of so many groups or lots of.   Record as repeated addition (2+2+2=6). Then also xn 3 lots of / groups of 2 make 6 (3x2=6)
B. Arrays.
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Children should know that 3 x 5 has the same answer as 5 x 3.  This can also be shown on the number line or bead string.[image: image8.jpg]


 Single digit numbers to start.
a) Introduce concept of arrays with practical equipment to make groups of objects to represent multiplication e.g. egg boxes, baking trays, ice cube trays, wrapping paper. 
Ask and answer questions such as 'How many eggs would we need to fill the egg box?  How do you know?'
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b) Begin to make arrays from objects/ peg boards/ counters/cubes.

            e.g. 3 x 5 can be represented as an array in two forms 



                 3 + 3 + 3 + 3 + 3 = 15                                                5 + 5 + 5 = 15

                 5 x 3 = 15                                       3 x 5 = 15
                                                              


                               (The first number is the number of groups)
   Record arrays as drawings.
C. Repeated addition

Begin with single digit numbers. 

3 times 5    is    5 + 5 + 5 = 15    or   3 lots of 5   or   5 x 3   

Repeated addition then transferred to  a number line:

5 x 3 = 5 + 5 + 5  or  3 GROUPS of 5



and on a bead string:

3 x 5 = 5 + 5 + 5




D. Partitioning

  Teach partitioning as a fore -runner to grid method.  Only focus on  2 digit x 1 digit 

38 x 5 = (30 x 5) + (8 x 5)

= 150 + 40

= 190
E. Grid Method
a) Re- cap arrays as they lead into grid well
  x            

    10                                4
 





      

b)     Model grid method , using partitioning knowledge, start with  TU x U and a teen number, progressing to other TU numbers (e.g.  28x7) :
                                                        18 x 9
                Teach children to approximate : first  18 x 9 is approximately 20 x 10 = 200

	
	
	
	
	


	
	
	
	
	
	

	
	
	
	
	
	


 Extend method to HTU x U

346 x 9




Children will approximate first

346 x 9 is approximately 350 x 10 = 3500
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By the end of year 6, children will have a range of multiplication calculation methods, mental and written.  Selection will depend upon the numbers involved.

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

1)  They are not ready.

2)  They are not confident.

Children should be encouraged to approximate their answers before calculating.

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

Concept of commutivity needs to be taught alongside arrays, bead strings etc. 





+5





+5





+5





 0    1    2    3    4    5    6    7    8    9    10  11   12   13  14  15





5





5





5



































10





8





x

















72




















1st number in number sentence is the number of groups
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(3 x 10) + (3 x 4)
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14x3=42
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2 x 3 = 6


3 x 2 = 6








� INCLUDEPICTURE "http://helpwithautismlosangeles.net/hand-prints.jpg" \* MERGEFORMATINET ���                    � INCLUDEPICTURE "http://helpwithautismlosangeles.net/hand-prints.jpg" \* MERGEFORMATINET ���               � INCLUDEPICTURE "http://helpwithautismlosangeles.net/hand-prints.jpg" \* MERGEFORMATINET ���





90


72  +


162











2700


  360  +


    54


3114





Extend to TU x TU


72 x 38





Children will approximate first


72 x 38 is approximately 70 x 40 = 2800
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This will lead to 3 digit by 2 digit, 4 digit by 1 digit grid method.
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Add rows mentally first if possible
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Extend to multiply decimals 


Start with one decimal place by a single digit number, approximating first.  They should know that the decimal points line up under each other. Move to x 2 decimal numbers.


  4.9 x 5.2
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Links to money





F. Formal algorithm


   Link this method back to grid method when beginning to explain. Start with 2 digit x 1 digit and progress in same order as for grid.





 Expanded multiplication:


    T    U


5


3


            1    5      (3 X 5)


            3   0      (3 X 10)


            4     5
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Leading to 





Column multiplication.


            1  5  x


                3


            4  5       


             1  





Continual times tables work and multiplication mentally by 10, 100, 1000








