I read two research articles that really interested me. One was titled, Math Disabilities: A Selective Meta-Analysis of the Literature  (Swanson & Lerman); and the other was Intensive Interventions for students with mathematical disabilities: Seven principles of Effective Practice:(( Lynn Fuchs, Douglas Fuchs, Sarah Powell, Pamela Seethaler, Paul  Cirino, and Jack Fletcher; 2008).  

In the meta- analysis. Swanson and Lerman, sought to find out how students with math disabilities compared to average achieving students, students with reading disabilities, as well students with co-morbid disabilities (reading and math) in terms of cognitive functioning. In this synthesis, researchers noted the similarities in the cognitive processes of students with a math disability, and students with reading disability. Across all the groups in the study, verbal working memory was the only measure found to predict overall cognitive functioning in participants. Researchers also presented evidence (Swanson & Sachse-Lee, 2001 ) that students with math disability  perform poorly not necessarily on numerical deficit alone, but on phonological and executive processing as well . One other area that they highlighted as having emerged as a red flag for students with math disabilities was weak visual spatial working memory.  Also of interest, This article referenced Lewis, Hitch, and Walker (1994) , who noted  that forty percent of children with a reading disability also have a math disability.

While this first article was of great interest to me, the second article, Intensive Intervention for students with mathematical disabilities: Seven principles of Effective Practice:, offered a much more practical body of information that I could use in my classroom. Fuchs et al. (2008). The focus of this article is interventions for third grade students with serious mathematics deficits.  It was stated that third grade is a time when mathematical disabilities tend to be identified. The authors devised an intensive remedial intervention for two aspects of mathematical cognition -number combinations and story problems. They used the interventions to illustrate their principles in this article. These were their conclusions.

Seven Principles of Effective Intervention for Students with Mathematics Disabilities  (recommendations; Fuchs et al., 2008)

1. Instructional explicitness: The authors presented evidence (A meta-analysis of 58 math studies; Kroesbergen & Van Luit, 2003), which revealed that students with math disability benefit more from explicit instruction than from discovery-oriented methods. 

2. Instructional design to minimize the learning challenge:  Teachers should use precise language, and they should design carefully sequenced lessons.

3. Strong conceptual basis- Researchers noted the importance of integrating previously learned skills with new skills. They stated that a failure to develop mathematical concepts could cause learning gaps that may never be closed. In their intervention they used number lines and number combinations to help students build math concepts.

4. Drill and practice – students with disabilities benefitted from repeated practice of learned skills. 

5. Cumulative reviews

6. Motivators to help students regulate their attention and behavior to work hard – Students with disabilities may have difficulty attending to math because of previous failure; issues with self-regulation; attention; anxiety etc. In this study, students were given tangible reinforcers, and they were able to play math games (Pirate Math, and Math Flash).
7. Ongoing progress monitoring – Researchers highlighted the need for ongoing assessments to monitor if the students have responded positively to the intervention.

