Mental multiplication and division strategies

Children’s early multiplication and division knowledge and strategies result from cognitive reorganizations of their counting, addition and subtraction strategies. There is research evidence that children can use self-developed strategies to efficiently and effectively solve mental multiplication and division problems of two or more digits, even before instruction (e.g., Anghileri, 1989; Carpenter, Ansell, franke, Fennema, & Weisbeck, 1993; Kouba, 1989; Mulligan & Mitchelmore, 1997). For example, children can solve simple multiplicative and divisional tasks by using materials and counting. As in the case when children share sweets among themselves, they are able to divide the amount of sweets equally among themselves. Therefore teachers need to be aware of children’s existing knowledge. As Romberg and carpenter (1986) argued, pupils existing knowledge should form the basis for building new knowledge. Hierdsfield, Ann M,  and Cooper, Tom J. and Mulligan , Joanne and irons, Calvin J (1999)  identified  five strategy categories of mental multiplication and division. ( see table 2)

Table 2.  Mental multiplication and division strategy categories

	Category
	Description
	Examples

	Multiplication

Counting(CO)
	Any form of counting strategy, skip counting forwards and backwards, repeated addition and subtraction, and halving and doubling strategies.
	5x8: 5,10,15…

5x8: double 5, double 16, +8.



	Basic fact (BF)
	Using a known multiplication or division fact or a derived fact.
	5x8: 10x8=80, so 5x8=40

	RL separated(RLS)
	Numbers are separated into place values, then proceed right to left.
	5x19:5x9=45=40+5,5x10=50,50+40=90,95

	LR separated(LRS)
	Numbers are separated into place values, then proceed left to right.
	5x19:5x10=50,5x9=45,50+45=95

	Wholistic (WH)
	Numbers are treated as wholes
	5x19:5x20-5=100-5=95

25x19:4x25=100,4x4=16,4x100,4x100=400,add3x25(75),so 475 

	Division

Counting(CO)


	Any form of counting strategy, skip counting forwards and backwards, repeated addition and subtraction, and halving and doubling strategies.
	24 ÷ 4: 4,8,12…

24 ÷ half of 24, half of 12

	Basic fact(BF)
	Using a  known division fact or a derive fact
	24 ÷ 4: 4x?=24,6

24 ÷ 4: 5x4=20, so 6x4=24.



	LR separated(LRS)
	Numbers are separated into place values, then proceed left to right.
	100 ÷ 5: 10 ÷ 5=2, 0 ÷ 5=0,20

	RL separated(RLS)

Wholistic(WH)
	Numbers are separated into place values, then proceed right to left.

Numbers are treated as wholes
	100 ÷ 5: 0 ÷ 5=0, 10 ÷ 5=2,20

100 ÷ 5:100 ÷ 10=10,10x20=20

168 ÷ 21:5x21=100 ..5x21=105, about 60left,

3x20=60..3x21=63, 63+105=168,ans 5+3=8


The tasks that were basic facts (5x8 and 24 ÷ 4) are easily solved using the count strategy then proceed to basic fact strategy. Tasks that involved more complex numbers may be solved using a greater variety of strategies. Wholistic strategy is more efficient than the separation strategy because it is less complex mentally and it requires less working memory. Counting is more efficient for smaller numbers in division but also more efficient for larger numbers like 168 ÷ 21, compared to the LR separation. Identifying the variety of strategies of mental multiplication and division, it is important to give more attention to mental computatiom, as it has practical importance and because of its value in developing number sense and higher order thinking. After all, at present formal writing algorithms are taught, and yet, children are far from successful (McIntosh, 1991)

