Mental addition and subtraction strategies

There are varieties of mental addition and subtraction strategies have been identified in the literature (Beishuizen, 1993; Blote, Klein, & Beishuizen, 2000; Cooper, Heridsfield, & Irons, 1996; Reys, Reys, Nohda, Ishida, Yoshikawa, & Shimizu, 1991; Thompson & Smith, 1999). These strategies are summarized in Table 1.

Table 1. Mental strategies for addition and subtraction ( based on Beishuizen, 1993; Cooper et al; 1996; Reys et al; Thompson & Smith, 1990)

	Strategy
	
	Example

	Counting
	
	28 + 35: 28, 29, 30, …( count on by 1)

52 – 24:   52, 51, 50,  …(count back by 1)

	Separation
	Right to left (u-1010)

Left to right (1010)

Cumulative sum or difference
	28 + 35: 8+5=13, 20+30=50, 63

52 – 24:12-4=8, 40-20=20, 28(subtractive)

:4+8=12, 20+20=40, 28 (additive)

28 + 35: 20+30=50, 8+5=13,63

52-24: 40-20=20, 12-4=8,28, (subtractive)

: 20+20=40, 4+8=12, 28 (additive)

28 + 35: 20+30=50, 50+8=58, 58+5=63

52 – 24: 50-20=30, 30+2=32, 32-4=28



	Aggregation
	Right to left ( u-N10)

Left to right (N10)
	28 + 35: 28+5=33, 33+30=63

52 – 24: 52-4=48, 48-20=28(subtractive)

:24+8=32, 32+20=52,28 (additive)

28 + 35: 28 +30=58, 58+5=63

52 – 24: 52-20=32, 32-4=28 (subtractive)

:24+20=44, 44+8=52, 28 (additive)



	Wholistic
	Compensation (N10C)
	28 + 35:30+35=65, 65-2=63

52 – 24:52-30=22, 22+6=28 (subtractive)

:24+26=50, 50+2=52, 26+2=28 (additive)



	
	levelling
	28+35:30+33=63,52-24:5830=28(subtractive)

:22+28=50, 28 (additive)



	Mental image of pen and paper algorithm                     Child reports using the method taught in class, placing

                                                                                        Numbers under each other, as on paper, and carrying

                                                                                       out the operation, right to left. 


From the examples in Table 1, It is clear that the wholistic strategy has less components and steps compared to the separation strategy. The separation strategy involved the placement of each number to its place –value components and are separately added or subtracted and the put together for the solution. As argued in Beishuizen (1993) and Wolters, Beishuizen, Broers, and Knoppert (1990), less components and steps means less cognitive load on memory during mental calculation. Thus wholistic strategy is much easier and manageable to be applied in children’s learning of mental computation. The efficiency of the aggregation and wholistic strategies are in their accuracy and adaptableness to more difficult examples. As in the left to right separation and right to left separation in aggregation and wholistic strategies have less problems and they should form a hierarchy of efficiency.  Thompson and Smith (1999) classified the strategies so that aggregation and wholistic were the most sophisticated. Similarly Heirdsfield and Cooper (1997) argued that

Separation right to left, separation left to right, aggregation and wholistic represented increasing levels of strategy sophistication. Beishuizen (1999) argued that when children’s mental computational strategies are supported by the empty number line (ENL), efficient mental computation strategies are stimulated and many alternative strategies are opened to the students. The exposure of children’s to jump/leaps of ten on the ENL lead to larger jumps of multiples of ten, students will be able to recognize shortcut strategies for addition and subtraction for numbers such as 9, 19, 1 and 21.

