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In the field of education in recent years there has been increased attention not only to the effectiveness of research, but also to the quality of the research.  From this movement have emerged (a) the Cochran Collaboration, established in 1993 to examine research in health care (http://www.cochrane.org/); (b) the Campbell Collaboration, established in 1999, to examine research evidence in the behavioral and social sciences (http://www.campbellcollaboration.org/); and (c) the Norwegian Center for the Health Sciences, established in 2004, also to examine evidence for health care (http://www.kunnskappssenteret.no).  These organizations work together in various ways, including with the What Works Clearinghouse (http://ies.ed.gov/ncee/wwc/) in the United States.  The What Works Clearinghouse was established by the Institute for Education Sciences in the US Department of Education in 2002, specifically to examine research in education.  These organizations conduct systematic reviews on specific topics, such as reading programs, the efficacy of early childhood, and other relevant educational topics, utilizing peer review to conduct a meta-analysis of the research on that topic.

Only the Cochrane Collaboration has investigated topics related to blindness and visual impairment, but the reviews have focused primarily on different visual disorders, as would be expected for a group examining health care.  The Cochrane Collaboration does include reviews in rehabilitation, specifically a review of orientation and mobility training in adults.

It seemed unlikely that the What Works Clearinghouse (WWC) in the United States would pay much attention to low-prevalence disabilities like visual impairment and blindness, and in fact, the WWC has produced no reviews in visual impairment and only a few that involve children with disabilities at all.  Accordingly, the National Center on Severe and Sensory Disabilities at the University of Northern Colorado examined the educational literature in literacy and mathematics to determine what we know about what and how we are teaching students with visual impairments in the United States.

Why Does It Matter?

We had two reasons for conducting these reviews:  (1) legislation in the US mandated the use of research-based practices in the schools; and (2) we did not know if that mandate could be met, when it came to students with visual impairments.  The legislation (the No Child Left Behind Act of 2002) defined scientific research as:

(A) . . . research that involves the application of rigorous, systematic, and objective procedures to obtain reliable and valid knowledge relevant to education activities and programs; and 

(B) includes research that— 

(i) employs systematic, empirical methods that draw on observation or experiment; 

(ii) involves rigorous data analyses that are adequate to test the stated hypotheses and justify the general conclusions drawn; 

(iii) relies on measurements or observational methods that provide reliable and valid data across evaluators and observers, across multiple measurements and observations, and across studies by the same or different investigators; 

(iv) is evaluated using experimental or quasi-experimental designs in which individuals, entities, programs, or activities are assigned to different conditions and with appropriate controls to evaluate the effects of the condition of interest, with a preference for random-assignment experiments, or other designs to the extent that those designs contain within-condition or across-condition controls; 

(v) ensures that experimental studies are presented in sufficient detail and clarity to allow for replication or, at a minimum, offer the opportunity to build systematically on their findings; and 

(vi) has been accepted by a peer-reviewed journal or approved by a panel of independent experts through a comparably rigorous, objective, and scientific review. 

(20 U.S.C. 7801, Section 9101(37))

If this is the definition of scientific research that is required to establish research-based practice, we feared that we had little hard evidence to support the methodologies and practices currently implemented on a daily basis, whether it was braille instruction or reading instruction with low vision devices.  Most of our research seemed to be built on case studies, anecdotal reports, individual philosophies, common sense, intuition, clinical practice, and word-of-mouth.  While these traditions are valuable, they seemed insufficient for today’s educational environment. “We are often left with best practices that are more philosophical than proven, more descriptive than empirical, and more antiquated than modern” (Ferrell, 2007). 

The Reviews

We conducted our reviews using the same procedures used by the WWC. We sought research studies that included participants who were blind and visually impaired and between the ages of 3 and 21 years; that investigated an intervention; and that included a control or comparison group of some type (participants could be their own controls).  If the comparison group was children without visual impairment, we excluded it from review as an inappropriate comparison.  We conducted multiple searches over a period of months to find peer-reviewed articles (published in English).  In the mathematics review, we also included dissertations and theses, since these had been subject to an expert review by university faculty.

Similar to all of the organizations listed above, we also utilized meta-analysis procedures to conduct our reviews.  Meta-analysis is a statistical procedure used to identify trends in the statistical results of a set of existing studies examining the same research problem (Gall, Borg, & Gall, 2003). Through such a procedure, effects, which are difficult or impossible to discern in the original studies because the sample sizes are too small, can be made visible, as the meta-analysis is equivalent to a single study with the combined size of all original studies. Meta-analytic reviews go beyond narrative reviews, because they are systematic, explicit, and utilize quantitative methods of analysis (Rosenthal, 1984). Because of these features, meta-analytic reviews are considered to provide more thorough, comprehensive, and precise summative evaluations that entail greater objectivity than narrative reviews. 

Evidence for Literacy Practices

The literacy review covered 40 years of research, from 1964-2004.  We observed that the quality of research had changed over the years.  In the 1960s and 1970s, the American Printing House for the Blind was conducting most of the research in literacy and was utilizing rigorous research designs, primarily in specialized schools.  Over time the research had evolved into qualitative studies and single subject designs that made generalization to a larger population difficult, if not impossible.  Of the 652 articles initially located and reviewed, only 231 turned out to be actual research articles, and only 32 met the criteria of having both an intervention and a comparison group.  Approximately 40 studies were excluded because the comparison group was between individuals with and without visual impairment. 

Ten of those 32 research studies reported insufficient data with which to conduct an effect size, an important component of meta-analysis that measures the relative size the impact of the results within the general population, and two of the 32 research articles drew conclusions that were contrary to the data presented (that is, if the study asserted that the intervention produced a positive effect on student achievement, the data reported indicated there was a negative effect).  

These 20 qualifying articles examined 20 different interventions and judged their success through 20 different outcome measures.  There was no replication (a component of scientifically-based research).  While we sought to determine best practices in educating students with visual impairments, we were forced to identify promising practices, because the evidence was simply not strong enough to call them “best.”  Identifying promising practices from a diverse group of studies that have never been replicated is risky. Nevertheless, they do suggest that the following practices may be effective in teaching students with visual impairments. 

· Braille readers may be better able to process oral information than large print readers (Brothers, 1971).

· Haptic perception is sustained over time (Anater, 1980), suggesting that concrete hands-on experiences might enhance learning.

· Reading braille with the left hand may be more effective than with the right hand (Hermelin & O’Conner, 1971).

· Reducing the number of words in a braille reading passage may not result in increased speed or comprehension (Martin & Bassin, 1977).

· Poor braille quality can slow down reading rate and accuracy (Miller, 1977, 1987).

· Leaving out words might decrease the amount of time it takes to read, but it does not increase comprehension (although it has a greater impact on news passages than it does on science or fiction passages) (Martin & Bassin, 1977).

· Drill and practice in braille can lead to increased reading achievement, faster silent and oral reading rates, fewer reading errors, and greater comprehension (Flanagan, 1966; Flanagan & Joslin, 1969; Kederis, Nolan, & Morris, 1967; Layton & Koenig, 1998; Mangold, 1978; Umsted, 1972).

· Braille reading comprehension is decreased when other stimuli compete for the student’s attention (Millar, 1988, 1990).

· Training in and use of low vision devices increases oral comprehension reading speed (oral and silent), and the amount of reading accomplished (Corn, Wall, & Bell, 2001; LaGrow, 1981; Lackey, Efron, & Rowls, 1982; Smith & Erin, 2002)

(Ferrell, Mason, Young, & Cooney, 2006, p. 12)

The complete review on forty years of literacy research can be found on the National Center’s website, at http://www.unco.edu/ncssd/research/literacy_meta_analyses.shtml.  

Evidence for Mathematics Instructional Practices

The American Printing House for the Blind commissioned a meta-analysis of research in mathematics teaching (Ferrell, Buettell, Sebald, & Pearson, 2006). Utilizing the same criteria as the literacy meta-analysis, we found similar results:  125 articles were located, but only 10 qualified under the criteria utilized by the WWC.  One of these 10 studies did not report enough data to compute an effect size.  Once again, each study utilized a unique intervention strategy, and each study reported a different outcome measure.  Meta-analysis procedures could not be conducted, but we again take the risk of generalizing the following promising practices:

· Concrete mathematics aids can increase computation accuracy (Belcastro, 1993; Champion, 1977; Hatlen, 1977).
· Comprehension of mathematics concepts can be increased with use of the Talking Calculator (Champion, 1977).

· Instruction in fingermath may increase computation accuracy (Maddux, Cates, & Sowell, 1984).

· There is conflicting evidence for the effectiveness of the abacus (Kapperman, 1974, Nolan & Morris, 1964).
(Ferrell, Buettel, Sebald, & Pearson, 2006, p. 16)

The complete review of mathematics research from 1955 to 2005 can be found at http://www.unco.edu/ncssd/research/math_meta_analysis.shtml. 

Conclusions

In a sense, our reviews met our original goals, and demonstrated that we indeed did not have a body of research that could stand up to the requirements of the No Child Left Behind Act.  But we were also disappointed in the lack of a methodical and well organized approach to research, where a number of different research questions seem to be examined once, but never replicated and thereby never verified, even by the same investigator.  Ideally, researchers would replicate promising practices with different groups of children in different placements in different parts of the country, but the field is constrained by a changing population (with growing proportions of children with additional disabilities), conflicting faculty responsibilities (limiting the time available for research), and the economics of higher education (where class sizes are rising as state budgets for higher education falter).

The test of any intervention or procedure is evidence – not “whatever works,” but “what works.”  It seems absurd that there is more information about the effectiveness of various consumer products than there is about the methods we use to teach children with visual impairments. 

Educational research on students with visual impairments is difficult to conduct. The population is geographically dispersed, making it difficult to identify an adequate group of study participants without considerable expense. Participants who are identified are often extremely heterogeneous and exhibit a range of visual disorders.   Specialized schools, once the greatest source of research samples, no longer offer the homogeneous population and curriculum they once did, as the largest proportion of students with visual impairments in the United States (86.55%) now attend general education classes in public schools (U.S. Department of Education, 2005, p. 169).  Yet, local school districts are reluctant to consent to research because it takes away from other instruction.

Research is also constrained by the economics of the amount of funding available for special education research. A recent study sponsored by the National Eye Institute (NEI), for example (Convergence Insufficiency Treatment Trial Study Group, 2008), devoted $6.1 million to the study of 221 children over a four year period, where each subject received a 12-week training program. In contrast, Project Prism, a developmental study of children ages birth to 5 years, was funded at 12% of the medical study ($750,000) for five years and involved 202 subjects who received extensive testing every six months (Ferrell, 1998). Both studies involved multiple sites and minimal risk to subjects. Until society values educational research as much as it values medical research, little progress can be made in either changing the research culture or obtaining answers to pressing and often perplexing issues.

We think we know what we need to do, but we do not always know why we need to do it, or even if it is in the best interests of the children we serve.  We remain almost a folk art, working in isolation in what might be called a cultural tradition based on intuition and clinical practice, when we need to continuously renew our practice by pursuing new knowledge and creating a research-based practice.
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