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EXECUTIVE SUMMARY

This meta-analysis synthesizes experimental and quasi-experimental research

on instruction that enhances the mathematics performance of students in

grades 1-12 with learning disabilities (LD). For the purpose of this study, we

defined mathematical interventions as instructional practices and activities that

attempt to enhance the mathematics achievement of students with LD. In our

analysis, we included only randomized controlled trials (RCTs) and quasi-

experimental designs (QEDs) with clear evidence of pretest comparability.

   The major findings are presented below:

Approaches to Instruction and/or Curricular Design

1. Explicit instruction. Explicit math instruction that incorporates step-by-step,

problem-specific instruction resulted in increased gains in math performance for LD students. Results imply that explicit instruction should play a key role in mathematics instruction for students with LD. Teachers should model each step in the process of reaching the solution to a problem and think aloud about the strategies they use during problem solving.  Students must also be given many opportunities to solve problems using the strategies being taught, and should receive corrective feedback from the teacher when they experience difficulty.

2. Student verbalization of their mathematical reasoning. Student

verbalizations of the solutions to math problems resulted in increased gains in their math performance. Students can verbalize the steps in a solution format (e.g., “First add the numbers in the units column. Write down the answer. Then add numbers in the tens column…”) or in a self-questioning/answer format (e.g., “What should I do first? I should…”). Students can verbalize during initial learning, while they solve the problem, and/or after they have reached the solution.

3. Visual representations. Visually representing math problems (e.g.,

graphics, diagrams) had positive benefits on students’ mathematics performance. Students who completed a visual representation prescribed by the teacher, rather than a self-selected representation, achieved relatively larger gains in math scores. Visuals also resulted in larger positive effects when they were part of a multi-component approach to instruction, such as explicitly teaching a strategy that requires students to use visuals. Visual representations appear to be more beneficial if both the teacher and the students use them.
4. Range and sequence of examples. Well-designed lessons with carefully

selected examples that cover a range of possibilities or are presented in a

particular sequence resulted in higher mathematical gains for LD students.

We hypothesize that carefully sequenced examples are probably beneficial

for initial learning of skills, while a range of examples helps students

transfer their newly acquired skills to new performance situations.

Example selection should highlight critical features of the problems

(e.g., a word problem indicating separating a set into “three equal parts”

as opposed to “three parts”) and provide students with opportunities to

make decisions between various strategies.

5. Multiple and heuristic strategies. Multiple and heuristic strategy

instruction appears to be an important, contemporary enhancement to

explicit instruction. Like explicit instruction, using heuristics and teaching

multiple strategies resulted in the strongest effects. We defined a heuristic strategy as a generic problem-solving guide in which the strategy (list of steps) is not problem-specific. Students could be exposed to multiple strategies and then be guided towards selecting and using a strategy of their choice.
6. Giving teachers ongoing formative assessment data and feedback on students’ mathematics performance. Providing teachers with information about students’ math performance led to gains in proficiency.
Even stronger impacts were observed when teachers also received instructional tips and suggestions that helped them decide what to teach, when to introduce the next skill, and how to group/pair students, as informed by performance data.
7. Providing data and feedback to LD students on their mathematics performance. Providing feedback to students with disabilities about their math performance, while not being detrimental, did not result in large
impacts.  Similarly, giving LD students opportunities to set and review goals periodically based on their math performance feedback did not appear to have any added value over only providing them with feedback.  On the other hand, providing students with feedback on effort expended appears to be beneficial for students with disabilities.
8. Peer-assisted mathematics instruction: Cross-age peer tutoring appears to be more beneficial than within-class peer-assisted learning for students

with LD. The effects for within-class peer-assisted learning were among the smallest found in the meta-analysis. We hypothesize that in many cases, students with LD may be too far below grade level to benefit from feedback from a peer. Older students, however, could be taught how to explain concepts to a student with LD who is several years younger.
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