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Early in 1996, Wisconsin’s Department of Public Instruction appointed a task force with the charge of reviewing the current definition and criteria and recommending rule changes that would be consistent with federal guidelines and, at the same time, reflect the state of the art in the diagnosis of SLD.

Historically, some methods used to identify significant discrepancies have resulted in over or under representation of certain populations of students.  For instance, students with low intellectual ability and certain minority groups have been over-identified as having SLD (Braden & Weiss, 1988; Braden, 1987).  A reliable and valid method for identifying students with SLD must include those students with severe discrepancies, but exclude low ability students with commensurate levels of achievement and ability.  The most frequently used methods for identifying a significant discrepancy have included deviation from grade level, expectancy formulas, standard score comparisons, and regression analysis.  It has not been conclusively determined which method is the most effective (Finlan, 1992).  According to Cone and Wilson (1981), critical variables to consider when choosing a method include ease of administration, identification of proportionate numbers of students at all IQ levels, and accounting for measurement error and regression toward the mean.

Historical Methods of identifying significant discrepancy

Deviation from grade level has historically been the most frequently used method of identifying students with SLD.  This method does not deal with a significant discrepancy between ability and achievement per se, but rather with a discrepancy between measures of grade level functioning and grade placement.  While this method is easy to use and understand, it may disproportionately exclude students in the upper ability range (Cone & Wilson, 1981). 

The Bond & Tinker formula, which is an example of an expectancy formula, is the method used to identify significant discrepancy that was used in the state of Wisconsin until July 1, 2001.  This formula uses a comparison between expected achievement level based on intellectual ability and grade placement, and obtained grade equivalents, as a basis for determining an ability/achievement discrepancy.  Because it relies on grade equivalent scores, it is not as psychometrically sound as standard score comparisons (Sattler, 1992).  Although this formula is easy to use, it may not be appropriate for use with students in all grades.  The reliability of grade equivalents for students below second grade and following middle school are particularly problematic.  Furthermore, since it does not address errors of measurement or regression toward the mean, it also tends to result in an over-representation of students with below average ability (IQs below 90) and under-representation of students with above average abilities who indeed have significant discrepancies (Cone & Wilson, 1981).

The Standard Score Comparison method involves comparing obtained standard scores (SS) between measures of cognitive ability and achievement.  This method uses simple calculations and information that can be compared across tests, grade and age levels.  However, the magnitude of discrepancy may vary widely depending on the particular achievement test used and the IQ of the student, and because the method does not take into account regression toward the mean (Cone & Wilson, 1981).  Standard Score Comparison methods tend to over-identify high ability students as having discrepancies while under identifying low ability and minority students (Evans, 1992; Braden & Weiss, 1988; Furlong, 1988; Cone & Wilson, 1981). 

The final method, regression analysis, utilizes comparisons between standard scores on measures of cognitive ability and achievement.  Although regression analysis requires multiple calculations, it can be simplified by using tables (Cone & Wilson, 1981) or easy to use computer programs.  According to Payette, Clarizio, Phillips, and Bennett (1995), using regression analysis could provide students at all levels of intellectual ability an equal chance to meet the significant discrepancy criterion.  Regression analysis has also been widely recognized by test and measurement experts as the most reliable and valid way to identify discrepancies (Cone & Wilson, 1981).  In addition, a number of studies have shown that regression methods produce proportionate racial representation, whereas other methods may not (Braden & Weiss, 1988; Braden, 1987).  Braden (1987) compared Standard Score Comparison to Regression Analysis and found that, in contrast to using regression methods, using Standard Score Comparison increased the number of white students who qualified for LD services, while reducing the number of black students.

Two types of regression analysis are most frequently used in education assessment - the Reynolds Regression Formula and the Standard Linear Regression Model (SLRM).  The Reynolds Formula was used in co-norming the Wechsler Intelligence Scale for Children (WISC-III) and the Wechsler Individual Achievement Test (WIAT) (Reynolds, 1990).  This formula takes the reliability of each individual test into account and is the most psychometrically sound method of regression analysis.  In contrast, the SLRM does not account for the reliability of individual tests, although it does account for the relationship between the IQ and achievement tests.  A great deal of information is needed when using either regression method, in particular the Reynolds method.  For example, the correlation between IQ and each area of achievement (e.g. math, reading, written expression) must be known for every grade level.  Although these relationships are not currently known for many published tests, as regression becomes the standard method used by states, more correlations should become available.

Applying regression analysis: Results of a small sample study

In 1998, Frankenberger, Volpiansky, Burgess, Moline, Vershay, Doherty, Stauss, and Wingen (unpublished paper) completed a study comparing the four most commonly used methods for determining significant discrepancy between intellectual ability and academic achievement (SLRM, Reynolds, Bond and Tinker, and SS cut-off).  In particular the study was designed to determine if various ability/achievement discrepancy methods consistently identified the same particular student in all performance areas delineated by IDEA.  Secondly, the study was designed to determine if populations identified by each method differed in intellectual ability.  Finally, the study was designed to determine if one or more of the discrepancy procedures was psychometrically and functionally superior to the others.

The participants for this study consisted of 23 males and 21 females ranging in age from 7-years, 2-months to 18-years, 10-months, with a median age of 8-years, 11-months.  The records for 22 of the participants were drawn from an urban school district in Wisconsin.  The records for the remaining 22 of the participants were drawn from an interdisciplinary Midwestern University clinic serving children from a fairly wide geographical area.  All participants were referred for suspected learning disabilities or for other less severe learning problems.  IQ scores of the participants ranged from 69 to 146 (M=100.8, SD =16.4).

The four methods were compared based on the range, mean and standard deviation of the IQs of the students identified to provide information about each method’s ability to identify a full range of students.  The SLRM identified a full range of IQs (M=102.9, SD=18.1), along with the Reynolds Regression Formula (M=102.8, SD=16.9).  The SS Cut-off Method identified no individuals with IQs below 92 and was skewed to the high average range (M=110.5, SD=16.2). The Bond and Tinker Formula resulted in an IQ distribution skewed to the low average range and identified students within a narrower IQ range (M=94.9, SD=14.0).

The percent of agreement between the four methods regarding whether a student had a significant discrepancy was also examined.  The SLRM and the Reynolds Regression Formula had the highest concordance rate in identifying students with ability/achievement discrepancies (85%).  The SS Cut-off Method agreed with the SLRM 79% of the time and the Reynolds Formula 73% of the time.  The Bond and Tinker Formula, however, had lower concordance rates: 52% with the SLRM, 42% with the Reynolds Regression Formula and 40% with the SS Cut-off Method. 

This study was designed to determine if various discrepancy methods consistently identified the same student in any of the SLD achievement areas; if populations identified by each method differed in intellectual ability; and if one or more of the discrepancy procedures was psychometrically and functionally superior to the others.  The proportion of students with a significant ability/achievement discrepancy identified in this study (48%) was similar to the proportion generally identified by referrals in public schools.  In a study of a random sample of Wisconsin school districts, Thorpe & Chiang (1996) reported that 52% of students referred for suspected LD were actually identified as having a learning disability. 

It was found that the populations identified by each method did differ in intellectual ability.  While the Reynolds Formula and the SLRM identified students with mean IQs that approached the population mean (102.8 and 102.9 respectively), the Bond and Tinker Formula identified students with lower mean IQs (94.9), and the SS Cut-off Method identified students with considerably higher mean IQs (110.5).  Thus, a different population of students was identified by each of the different methods as evidenced by the differences in mean IQs.  According to Frankenberger & Fronzaglio (1991), in the late 1980s states began replacing expectancy formulas with regression formulas to identify significant ability/achievement discrepancies.  Presumably, as states changed their method of identifying SLD, the characteristics of their SLD populations also changed.

Based on the mean populations identified by each method investigated in this study, the authors conclude that the two regression formulas are more technically sound with respect to identifying ability/achievement discrepancies in students than the Bond and Tinker Formula or the SS Cut-off Method.  The SLRM and the Reynolds Formulas both utilize standard scores and regression that are considered the most statistically sound methods to determine significant differences.

Copies of the unpublished paper referenced in this section can be obtained from the University of Wisconsin-Eau Claire Department of Human Development by calling 715-836-5604 or emailing Kathi Jewell at jewellka.uwec.edu
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