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to facilitate storage of facts in long-term memory—and thus direct retrieval. Table 21.2 pro-
vides two different ways to organize instruction for students with MD. Even though the 
approaches differ, the intent is the same—reducing the load on working memory in solving 
arithmetic problems and allowing sufficient practice with calculations so that facts are commit-
ted to memory.

Some experts argue against rote memorization of arithmetic facts because it places a heavy 
load on working memory—a weakness in many children with MD (Geary, 1994). However, 
other researchers have found success in remediating the fact-retrieval deficit by using rote 
drill, or more specifically, automaticity training. In one study involving an at-home interven-
tion for students with MD, six weeks of nightly practice involving speeded retrieval of addi-
tion, subtraction, and multiplication facts improved the speed and accuracy of fact retrieval 
(Royer & Tronsky, 1998). The speeded practice forces students to abandon their less efficient 
counting strategies and use fact retrieval instead. In the classroom, teachers can use a method 
called Detect-Practice-Repair (DPR; Poncy, Skinner, & O’Mara, 2006). This approach has 
several stages (Axtell, McCallum, & Bell, 2009; Poncy et al., 2006):

•• a timed assessment to identify the math facts that are not yet automatic;

•• multiple repetitions of these facts in sets of five in which students cover the math fact 
(3 + 2 = 5), copy it from memory, and then compare their result to the example; and

•• a timed assessment and graphing of scores to show progress.

TABLE 21.2	� Ways to Organize Number Facts Instruction for Students 
With Math Disabilities

APPROACH INSTRUCTIONAL SEQUENCE EXAMPLE
Garnett (1992) +1 principle and 2 + 1, 3 + 1, etc.

+0 principle 2 + 0, 3 + 0, etc.

ties 5 + 5, 6 + 6, etc.

ties + 1 5 + 6, 6 + 7, etc.

ties + 2 5 + 7, 6 + 8, etc.

+10 number facts 1 + 10, 2 + 10, 3 + 10, etc.

+9 number facts 6 + 9 is one less than 6 + 10

remaining facts 2 + 5, 2 + 6, 2 + 7, 2 + 8

3 + 6, 3 + 7, 3 + 8

4 + 7, 4 + 8

5 + 8

Thornton and 
Toohey (1985)

count-ons +1, +2, +3 facts

+0 principle 2 + 0, 3 + 0, 4 + 0, etc.

doubles (i.e., ties) 5 + 5, 6 + 6, etc.

10 sums 6 + 4, 7 + 3, etc.

+9s 4 + 9, 9 + 3, etc.

near doubles 4 + 5, 3 + 4, etc.

remaining facts 7 + 5, 8 + 4, 8 + 5, 8 + 6

Working memory: See 
Module 10


