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The American educational system has been frequently charged with discriminatory practices 

regarding the treatment of minority groups. Specifically, African American students have been 

thought to achieve intellectual and academically below other ethnic groups. The misconception 

of underachievement led to and was reinforced by systematic discriminatory practices such as 

ability grouping, tracking and overrepresentation in educable mentally handicapped special 

education programs. One controversial issue has been the overrepresentation of African 

American students in the special education process. The roles that teachers, school personnel 

and school psychologists play, from the referral through the assessment given, are crucial to 

the inquiry of why African Americans experience differential educational outcomes in the 

public school environment. To further investigate the trend of overrepresentation, we focused 

on the intellectual measures given and the presence of construct bias. Specifically, the WISC 

III was discussed because of it being the most frequently used IQ measure. One emergent 

technique to assess measurement invariance has been multi-sample confirmatory factor 

analysis (MCFA). The purpose of this research study was to conduct a multi-sample 

confirmatory factor analysis of the WISC III to determine measurement invariance between 

African American and Caucasian students.

Using MCFA, the WISC III scores of 545 African American and Caucasian students in

the Hillsborough County Public School System were examined to test the presence of

measurement invariance. Multi-sample confirmatory factor analysis provided a more direct

comparison in the investigation of factor structure equivalence across groups. A four step

series of analyses was conducted during which all possible parameters (factor loadings, the

factor correlation, factor variances, and subtest unique and error variances) were constrained

for both groups. From the results obtained there were no statistically significant differences in
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md error variances) were constrained for both groups. From the results obtained there 

were no statistically significant differences in the two factor model o f m . ' 

the sample o f African American and Caucasian students. Which each series o f  analysis 

there were no statistically significant changes in chi square or decline in model fit for 

either group. Therefore, the proposed two factor model as delineated in the WISC III 

manual provided a relatively good fit to the sample data.
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Chapter I 

Introduction
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are endowed by their Creator with certain unalienable Rights, that among these 

are Life, Liberty, and the pursuit of Happiness. That to secure these rights. 

Governments are instituted among Men, deriving their just powers from the 

consent o f the governed ” Declaration of Independence, 1776.

The proclamation of independence of the new Americas from the British 

monarchy marked the culmination of a political process that had begun in simple 

protest. The colonists fought against oppressive restrictions on colonial trade, 

manufacturing, and political liberty. The struggle had developed into a revolution 

resulting in the establishment of a new nation (Microsoft Corporation, 1998). The new 

nation began with the task of bringing people from different socioeconomic positions 

into solidarity. The construction of a unified country proved to be a formidable task, 

met frequently with sectional loyalties and disagreement. The difficulties were 

exacerbated in the response of leaders to the institution of slavery. Confusion existed 

because the institution of slavery was defended in the Southern states as their source of 

income, while the Northern states felt they were providing the financial resources for 

the country through industry (Tindall. 1988). The conflict grew into the Civil War. The

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Civil War provided an abolitionist platform for the debate in stating that all men were 

created equal and should be free.

While the Civil War provided slaves with freedom, it did not define the 

ideology that “all men are created equal.” The battle for equality continued for the next 

100 years through the Civil Rights movement of the 1960’s, the Women’s Rights 

movement of the 1970’s, and the Gay Rights movement of the 198U’s (Tindall. 1988: 

Microsoft Corporation. 1998). Each of these movements is in a different phase of 

existence today. While society struggles with equality, so does the educational 

community struggle with the ideology of providing equal educational opportunities for 

Americans.

It has been stated that education does not exist in a vacuum, in fact, it was 

described as a "microcosm of society” (Shapiro, Benjamin & Hunt, 1995). Therefore, 

the United States societal ills, woes and struggles are reflected in the public school 

system. Oakes & Wells (1998) stated that 20th century American society was 

characterized by financial and power stratification along gender and race lines. With 

the appearance of an equitable existence, the determination of success verses failure 

then was based on “meritocracy”. Meritocracy was defined as the belief that the race 

for social rewards was fair, therefore the most successful were more meritorious. In 

other words, there was a “natural” sorting process (Lewontin, 1992). Nevertheless, the 

“natural” sorting process has lead educational practices such as tracking and ability 

grouping (Kelly, 1972; Gamoran, 1992; Kershaw, 1992; Oakes, 1995). Schafer and 

Olexa (1971) researched the negative effects of tracking on academic achievement. The 

students in the high tracks received higher academic achievement scores than the

2
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students in the lower tracks. Oakes (1995) found that frequently African American 

students were underrepresented in higher tracks and overrepresented in lower tracks. 

Gamoran (1992) found that the process for assigning students to honors-level English 

classes was biased. However, there are some researchers that believe the tracking 

system is beneficial in that it is a efficient, effective system that allows students to work
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found that tracking has cumulative effects that work to maintain the current 

socioeconomic stratification (Braum, Nelso, & Dykstra, 1975; Franklin & Resnick.

1973; Kershaw, 1992; Webster, 1974). The United States public education system has 

endured educational reform movements in an attempt to correct these problems.

The reform process has occurred in three distinct phases (Rossmiller, 1987).

The goal of phase one was to provide equal opportunity to access education. By the end 

of the phase, the majority of the population was enrolled in free, public education 

(Rossmiller, 1987). In 1870 there were 6.8 million pupils in public schools and by 

1920, the number had risen to 21.6 million (Tindall, 1988). Phase two was marked by 

the beginning of the 20th century. One catalyst for this phase was the “space race” 

towards placing a man upon the moon. When the United States lost this race, the 

federal government allocated funds and resources to educational programs. Through the 

National Defense Education Act of 1958, money was funneled into school mathematics 

and science programs. For minorities, the second phase focused on providing equal 

opportunity in terms of equal access to education programs with the minimum 

standards of basic reading and mathematics knowledge. The second phase focused on 

providing the student with the outcome (reading, writing variables) and neglected the

3
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processes used to achieve them. The third and current phase can be characterized by the 

focus on equitable educational processes as opposed to final products or outcomes 

(IDEA, 1997). The reformers are not interested in just ensuring that persons can read, 

but that they were treated fairly and equally during their educational career.

Also in phase three, schools are questioned regarding the performance of our 

children in comparison to students in other industrialized nations. Stedman (1994a) 

reported findings from the 1992 National Assessment of Educational Progress (NAEP) 

test of seniors in high school. Thirty-seven percent of the seniors tested demonstrated 

proficiency in reading, the functional illiteracy rate hovered around 20-30 percent of the 

population, and less than half of those tested appeared to have a firm grasp of 7th grade 

mathematics concepts. In 1992, the United States ranked 14th out of 15 countries whose 

population was sampled on the average percentage of math problems solved correctly 

(National Center for Educational Statistics, 1992). The statistics indicated that 42 percent 

of 13 year old students in the United States scored at the 50th percentile on international 

academic achievement tests in language arts, mathematics and science (Stedman, 1995).

Various claims have been made regarding the equality of funding across schools 

within a school district and school districts within states. Schools receive funding based 

on property taxes. Many states have attempted to equalize geographical differences 

through funding formulas, which are not always successful. For example, in 1983 the 

state of Maryland argued that 100 percent equality in funding was “too expensive" and 

that the goal would be 75 percent equality (Kozol, 1991). In investigating differences in 

schools in metropolitan United States cities (e.g., New York, New York; St. Louis, 

Missouri; Chicago, Illinois; Washington, D.C.), Jonathan Kozol (1991) found that this

4
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type of funding resulted in fewer resources for poor, inner city schools. Inner city schools 

are populated predominately by minorities, thus affirming segregation, discrimination 

and differential educational outcomes based on geography and property taxes (Orfield, 

Bachmeier, James & Eitle, 1997). In the Hillsborough County, Florida school district, 

allegations have been made that African American students receive an inequitable 

education based on their school location (Look Beyond the Buses, 1994).

In an attempt to provide “equity" to educational outcomes, the public education 

system has created a separate special education system to serve students with disabilities. 

The United States Government implemented legislation in the form of the Individuals 

with Disabilities Education Act (Dwyer & Stanhope, 1998) to ensure that children with 

disabilities receive a free, appropriate education in the least restrictive environment. 

Common issues that face minority children in the public school system included over 

representation in mentally handicapping special education programming and under 

representation in gifted special education programming (Dunn, 1968; Smith, 1983; Chinn 

& Hughes, 1987; Artiles & Trent, 1994). In fact. Patton (1992) suggested that the 

identification of gifts and talents for African American students is flawed when the 

assessment strategies used are representative of White Protestant Anglo-Saxon values. 

The author stated that the relationship among African American worldviews and 

psychoeducational assessment theory should be investigated to develop a more 

appropriate assessment strategy.

Minority group students are disproportionally placed in special education 

categories more frequently than other groups (Barona & Faykus, 1992; Ysseldyke & 

Algozzine, 1983). For example, Serwatka, Deering, and Grant (1995) found that 58 of 67
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Florida school districts overrepresented African American students in classes for the 

emotionally handicapped (EH). The overrepresentation issue was not confined to the EH 

classes, but extended to other special education categories. In S-l v. Turlington (Reschly, 

1987) a class action suit was brought against the state of Florida on behalf of African 

American children receiving special education services under the educable mentally 

retarded (EMR) category. However, the Judge sided with the State of F.crida citing that 

the plaintiffs did not prove that the African American students had been misclassified in 

the special education categories (Reschly, 1987).

Court cases against school districts and states concerning the overrepresentation 

of African American students in mentally handicapped special education classes and the 

underrepresentation of African American students in learning disabled and gifted 

programs abound in the 1970’s and 1980’s with African Americans demanding racial 

equity in the public schools (Larry P. v. Riles. Marshall ct al. v. Georgia, PASE v. 

Hannon). As a result of the Larry P. v. Riles (1979, 1984, 1986) case, the use of 

intelligence tests in California was banned because they were declared biased and their 

use purportedly resulted in disproportionate numbers of African American children being 

placed in programs for the educable mentally retarded (MacMillan & Balow, 1988). The 

Larry P. v. Riles 1986 litigation extended the ban to include evaluations for placement in 

learning disability categories. As a result of the Larry P. v. Riles decisions, another case 

was filed declaring that it was unconstitutional to ban intelligence testing in all special 

education categories. Crawford v. Honig (1991) suspended the 1986 ruling that banned 

intelligence testing in all special education categories and upheld that intelligence tests 

should not be used in the determination of placement in educable mentally handicapped

6
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categories. The original Larry P. v. Riles verdict is still challenged today however, the 

attempts have been unsuccessful (CASP v. California Department of Education, 1994). 

The continued litigation concerning appropriate placement of children has caused the 

African American community to question America’s intentions concerning its children 

(Hillard, 1973; Jackson, 1985).

The litigation also has resulted in controversies regarding eligibility, 

identification, and placement practices that are used for minority students who reside in 

different sociocultural and socioeconomic environments than their Caucasian, middle- 

class counterparts. School psychologists, through formal training in the assessment of 

children, play a major role in the determination of the appropriate educational setting for 

students with disabilities. The 1997 School Psychology: Blueprint for Training and 

Practice II outlined the responsibility of school psychologists to be

well versed in a variety of assessment methods, including informal 

and formal test administration, behavioral assessment, as well as 

assessment methodologies to define a student’s problems and needs, 

to assess current status, and to measure the effects of a problem-solving 

process (p. 7).

School psychologists traditionally have been assigned the responsibility of 

providing psycho-educational assessment batteries to the special education programming 

process (Macmann & Barnett, 1997). Intelligence testing was made a required part of the 

psycho-educational assessment protocol in determining special education placement 

through the Individuals with Disabilities Education legislation (revision and 

reauthorization of Public Law 94-142) and state regulations (Florida Department of
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Education, 1998). It has been estimated that 1-1.8 million intelligence tests are 

administered to children each year in the United States (Gresham & Witt, 1997;

Macmann & Barnett, 1997; Reschly, 1998). Surveys have found that school 

psychologists spend approximately two-thirds of their time in special education eligibility 

determination (Curtis, Hunley, Walker & Baker, 1999; Reschly & Wilson, 1995). 

However, the scores produced by intelligence testing may not contribute to the successful 

implementation of instructional programming for children. Gresham & Witt (1997) 

discuss the literature regarding the validity of intelligence tests in providing relevant 

information in educational planning. The authors assert that the major reason why 

intelligence tests do not contribute to the process is because there is not sufficient 

evidence of an aptitude by treatment interaction. By definition, an aptitude by treatment 

interaction is a belief that the measurement of valid aptitudes (characteristics or traits) 

predicts the probability of success under certain treatment conditions (educational 

programs). In the special education decision making process, this would mean that a 

student’s scores on the Wechsler Intelligence Scale for Children- Third Edition (WISC- 

III) Verbal and Performance indices would be predictive of specific educational contexts 

in which they would learn. For example, a student with a specific profile of high verbal 

achievement would learn best through phonics reading approaches. However, the authors 

cite that the school psychology and special education literature do not support such 

interpretations (Arter & Jenkins, 1979; Ayres & Cooley, 1986; Ayres, Cooley. & 

Severson, 1988; Das, 1995; Das, Naglieri, & Kirby, 1995; Good, Vollmer, Creek, Katz,

& Chowdhri, 1993; Kavale, 1990; Kavale & Fomess, 1987; Ysseldyke & Mirkin, 1982).

8
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Yet school psychologists are bound by law to provide these assessments during the 

special education decision making process.

As a profession, school psychologists examine current educational practices and 

the alternatives for more effective education for all students. However, researchers found 

school psychologists may make decisions that “confirm” the referral question rather than 

investigating the need for special education services (Hucbncr, 1989; O Reilly,

Northcraft & Sabers. 1989; Ward, Ward, & Clark, 1990). Frequently, minority students 

are referred for special education services in higher numbers than the majority culture 

(Dunn, 1968, 1973; Franks, 1971; Holtzman, 1985). Several authors have documented 

that bias exists in the decision making process for special education (Fuchs, 1987; 

Grossman & Franklin, 1988; Reilly, 1991). In summary, these studies have found that 

disproportionallv. minority students are referred for special education services and are 

usually given a special education categorization and receive special education services.

Additionally, with the viewpoints of some such as Jensen (1994) that African 

American children’s school performance differs because of genetic origin further 

strengthens the position of many African Americans who believe that the majority United 

States culture supports an “inferior” minority argument (Hermstein & Murray, 1994; 

Levin, 1994; Peoples. 1995). There is a strong position that cognitive ability score 

differences exist because of a lack of ability of minorities (Reynolds & Jensen, 1983). 

However, researchers also have not found statistically significant racial differences 

developmentally and with academic achievement (Entwisle & Alexander, 1988; Rowe, 

Vazsonyi, & Flannery, 1994). The position that there are ethnic differences in cognitive 

ability created hostility and mistrust in minority groups regarding the proper use of
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intelligence testing and raise issues of test bias or construct validity (Gould, 1981:

Medina & Neill, 1990).

Construct validity attempts to assess whether intelligence is actually represented 

by test performance on a specific measure (Hopkins, Stanley & Hopkins, 1990). The 

Standards for Educational and Psychological Testing (1985) state that "the evidence of 

construct validity ...for a particular test should be embedded in a conceptual 

framework....” (p. 9). Messick (1989) suggested that construct validity is the overarching 

form of validity. A test that has construct validity can demonstrate that it measures what 

it is supposed to measure across various ethnic minority groups (Anastasi. 1988). If a 

psychological test measures different hypothetical traits (intelligence) for one group than 

it does for another group then the test may have construct bias (Keith & Reynolds, 1993). 

Therefore the proposed study will provide information in the investigation of the 

construct bias issue of a popularly used psychological measure of intelligence or “g”, the 

Wechsler Intelligence Scale for Children- Third Edition (WISC-III).

Ethnic group differences and bias have been measured in the Wechsler 

Intelligence Test series over the past twenty years. There are studies that substantiate the 

claim that there are differences in Full Scale IQ scores between racial groups (Kaufman 

& Dolppelt, 1976: Reynolds & Gutkin, 1980) and that these scores remain stable over 

time (Elliot & Boeve, 1987). However when investigating the subscale scores, some 

studies have found African Americans perform better in the Verbal subscale than in the 

Performance index. Vance, Hankins & McGee (1979) studied students who had earned 

low IQ scores on the WISC-R. The authors matched samples of African American and 

Caucasian males and females based on gender, chronological age and Full Scale IQ

10
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scores. The researchers found that the African American sample obtained higher Verbal 

scores than the Caucasian population. Munford (1978) found similar results when 

investigating African American psychiatric outpatients. While these studies provide 

support for different IQ score patterns between ethnic groups, the authors used previously 

referred and placed samples of African American students. However Taylor, Ziegler, &. 

Partemc (1 93~t ) conducted research using randomly selected samples straiiiied for 

gender and ethnicity. The authors found statistically significant larger Verbal- 

Performance differences in Hispanic students than in the African American and 

Caucasian students. Additionally, there were significant differences found between the 

overall IQ scores obtained by the Caucasian (112.36). Hispanic (99.39) and African 

American populations (96.17). Reynolds (1980) researched the construct validity of the 

WISC-R through investigations of ethnic raw score differences over time using the 

standardization sample data. His results indicated that African American males showed 

the smallest amount of change in raw scores across time. Thus, Reynolds concluded, 

providing evidence that African American “mentally” develop at slower rates than their 

Caucasian counterparts. With the continued differences found in Full Scale IQ scores, 

additional research has been conducted to provide validity evidence in intelligence 

testing using the WISC series.

One of the common methods of examining validity in intelligence tests is factor 

analysis. The factor analysis process allows the researcher to examine differences in 

groups on the test items. It may be used to investigate group differences (exploratory) or 

confirm existing models (confirmatory). Valencia, Rankin, & Oakland (1997) found that 

the factor structure of the WISC-R was not supported for ethnic minority groups when

11
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using more stringent statistical analysis methods (LISREL8). When using exploratory 

factor analysis, the 2nd (Perceptual Organization) and 3rd (Freedom from Distractability) 

factors were in reverse for the African American and Mexican American students in the 

sample. Additionally, when using confirmatory factor analysis methods the authors found 

most of the variance on a general “g” factor as opposed to additional factor models. In 

summary, the Valencia, Rankin & Oakland (1997) study found different factor structures 

in the WISC-R with ethnic minority samples.

Slate and Jones (1995) used confirmatory factor analysis to examine the validity 

of the WISC-III with African American students undergoing special education 

evaluations. The authors found that the initial unrotated factor structure of the WISC-III 

tended to remain the same for this population of students as it had been identified in the 

test manual. However. Slate & Jones found that when rotating the factors (making the 

model more parsimonious), the Arithmetic, Digit Span and Coding subtests did not load 

on the factors that had been identified in the test manual. Thereby providing evidence 

that even though students may have similar profile scores on the Verbal scales, there are 

differences in the numerical abilities of African American and Caucasian students as 

measured by the WISC-III. From the studies discussed thus far there is evidence that 

differences exist between various ethnic groups as measured by the WISC III.

In summary, African American and Caucasian students have been shown to 

perform differently on this test. However, substantial evidence does not exist to support 

the reasons for these differences. The researchers often used African American samples 

that had been identified to receive special education services or were in the evaluation 

process. Some of these studies employed the most stringent statistical methods of that

12
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time in using exploratory and confirmatory factor analysis. The present study will extend 

the literature in providing evidence of the construct validity of the WISC-III for use with 

an African American population by examining a sample of African American and 

Caucasian students in Hillsborough County, Florida using multi-sample confirmatory 

factor analysis.

Purpose

The purpose of the current study is to investigate the Weschler Intelligence Scale 

for Children-Third Edition (WISC III) as a measure of intelligence for African American 

children. Using the multi-sample confirmatory factor analysis method, the researcher 

will examine the degree to which the WISC-III measures the same underlying constructs 

for a sample of African American students at it did for the majority group. This 

investigation will analyze the factor structures of the WISC-III for samples of African 

American and Caucasian students using the data obtained from the Hillsborough County 

Public School System database of students referred for special education evaluation. 

Research Questions

1. Is construct bias present or absent in the WISC-III when comparing a sample of 

African American and Caucasian students?

2. Are the factor loadings invariant across the African American and Caucasian student 

populations?

3. Are the factor variances and the factor correlation invariant across the African 

American and Caucasian student populations?

4. Are the subtest unique and error variances invariant across the African American and 

Caucasian student populations?

13
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5. Are the covariance matrices of subtest scores equivalent for African American and 

Caucasian students?

Hypotheses

1. There will be no statistically significant difference when comparing construct bias in 

the WISC III for a sample of African American and Caucasian students.

2. There will be no statistically significant difference in the factor loadings of the WISC 

III when comparing a sample of African American and Caucasian students.

3. There will be no statistically significant difference in the factor variances and the 

factor correlation of the WISC III when comparing a sample of African American and 

Caucasian students.

4. There will be no statistically significant difference in the subtest unique and error 

variances of the WISC III when comparing a sample of African American and Caucasian 

students.

5. There will be no statistically significant difference in the covariance matrices of 

subtest scores on the WISC III for a sample of African American and Caucasian students.
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Chapter 2 

Review of the Literature 

The literature review first wiii focus first on the history and trends in the 

education of African American students in the United States. Within this context, first the 

discussion begins with a review of some of the popularly held beliefs regarding African 

American students’ abilities in intelligence and academic achievement. It has been 

suggested by some that African Americans obtain lower scores on intellectual and 

achievement measures because of inherent cognitive deficits (Murray & Hermstein,

1994; Reynolds, 1980). Second, the practice of tracking and its contribution to 

educational differences will be discussed. Third, the discussion will focus on the 

literature on how African American students are affected by the inability of the regular 

public education system to meet their needs. The public school system’s 

overrepresentation of African American students in certain special education categories 

will be discussed. This section will be concluded with the discussion focusing on 20 

years of litigation on the misrepresentation of African American children in the special 

and regular education systems. The African American community increasingly has 

become aware of the controversies and inadequacies of the public education system and 

has responded with legal action. Frequently, African American students are placed in 

classes for the mentally handicapped at higher rates than their Caucasian counterparts.
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Because of the overrepresentation of African Americans in certain special 

education categories, it is necessary to examine the process in which these placement 

decisions are made. The literature review will investigate the problem of bias in the 

special education placement process. First, the research regarding school personnel bias 

in referrals will be discussed. Second, the role of the school psychologist in special 

education placement will be highlighted. Because the school psychologists’ evaluation is 

based on various tests, the literature review will conclude with a discussion of the 

relationship between the special education placement process and evaluation assessment. 

First, the history of the most frequently used intelligence tests, the Wechsler series, will 

be discussed in relation to construct validity. Specifically, the discussion will focus on 

the investigation of ethnic differences in the Wechsler tests. Finally, the literature review 

will focus on the use of multi-sample confirmatory factor analysis methods as an 

approach to investigate construct validity.

History and Trends in the Education of African American Students in the United States 

African Americans, intelligence and academic achievement. During the 

development of the independent African American community in the United States, there 

has been a persistent debate regarding the intellectual capabilities of African Americans 

in comparison to Caucasians (Walters, 1995). Smedley (1993) outlined the development 

of ideology regarding the biological basis for race and exemplified the differences 

between the races. The historical anthropology literature provided contradictory evidence 

for the presence of race differences based on physiological traits and patterns. The author 

concluded that the question of racial differences was a socio-cuhural phenomenon as 

opposed to a biological fact. Much of the differences quoted in research and position
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papers were based on social stratification and the desire the keep the Negro at the lowest 

social rung (Smedley, 1993). In the 1950’s, during the battle for desegregation in the 

public school system the question of equality of intellectual capabilities was raised. Some 

suggested that there were biological differences between the races that substantiated the 

belief that African Americans were not able to perform equally on intelligence tests 

(McCurk, 1951). Kurier (1972) suggested that the roois of the testing movement began 

with the need for workers during World War I. Many of the intelligence tests that were 

developed were based on the presumption that there was a hierarchical occupational 

structure. Meaning, social class was a fair predictor of intelligence. Therefore, most 

African Americans and other minorities who fell at the lower ends of the social class 

were less intelligent and delegated to menial or blue-collar jobs and that their was a 

biological basis for this phenomena.

However, a statement was submitted to the Supreme Court by 30 American social 

scientists suggested that the variations between ethnic groups in intelligence measures 

may have been a result of environmental differences and were not “biological” (U.S. 

News & World Report, 1956). The debate over the intellectual capabilities of African 

Americans continued throughout the Civil Rights era of the 1960’s and 1970’s with 

support from both sides. In 1971, Hermstein published an article that suggested that 

heredity explained 80-85% of the variance in intelligence. To such arguments rebuttal 

quickly came in stating that there are no data in existence that support the hypothesis that 

IQ test scores are heritable (Kamin, 1974). The debate has been heightened in the 1990s 

with the publication of the book. The Bell Curve (Murray & Hermstein, 1994). The 

researchers proposed that the differences in intellectual and academic attainment between
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African American and Caucasian students are due to genetic differences in ethnic groups. 

Again, rebuttal has come that the differences in IQ scores may be due to socio-cultural 

factors, socioeconomic factors, a lack of cultural responsiveness of the public school 

system, or insensitivity to cultural differences (Russo & Talbert-Johnson, 1997; Villegas 

& Watts, 1991; Wagner, 1995). 9

Tnere are racial stereotypes that support a beiief that African American students 

are intellectually incapable of achieving on the same level as the majority culture. 

However, research evidence exists that provides information on the commensurate 

developmental progress between racial groups (Rowe, Vazsonyi, & Flannery, 1994). 

Although all children do develop similarly regardless of ethnicity, there is still a 

difference in the intellectual and achievement scores achieved on standardized 

assessment instruments between ethnic groups (National Center for Education Statistics, 

1992). From the research evidence presented thus far, it is clear that African American 

students are challenged with culturally and racially insensitive systematic educational 

practices when they enter the classroom. And because of compulsory education laws 

within America, they must still enter the classroom. The next question becomes, “How 

do they perform once they are there?”

Numerous studies (e.g., Hermstein & Murray, 1994; Levin, 1994; Peoples, 1995) 

have been conducted that analyze the differences in achievement scores among the 

different races. The conclusions drawn from these data lead many to erroneously 

conclude that minority groups are just not as smart as the White majority. This literature 

review presents research that dispels the myth that achievement differences are based on
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intelligence, by showing that many other factors contribute to high academic 

achievement.

The current stereotypes of African American student performance in the 

classroom are upheld by research that purports differences in the intelligence of the two 

groups. One such study was conducted by Reynolds and Jensen (1983) using a popular 

intelligence test, the Wechsler Intelligence Scale for Children- Revised (WISC-R). 

Reynolds and Jensen compared 270 Caucasian and 270 African American children drawn 

from a national, stratified random sample used in the WISC-R's standardization data. The 

students were matched on sex, age, and WISC-R Full Scale IQ scores to examine subtest 

differences between the two racial groups. The authors conducted a multivariate analysis 

of variance of group differences across all subtests. Tests of significance also were 

conducted to examine group differences on the three main factor scales (Verbal, 

Performance and Memory), which contribute to the variance within the overall test. The 

results suggested that there were no significant differences between the groups on the 

Verbal scale. On the Memory scale, the African American students’ scores exceeded the 

Caucasian students’ scores. Finally, on the Performance scale the Caucasian students’ 

scores exceeded the African American students’ scores. When the authors “matched” the 

two samples on demographic and not cognitive variables, they found that the African 

American sample obtained higher mean scores in only one subtest (Digit Span) of the 

Memory scale. While the authors noted that these differences were equivalent to less than 

three Full Scale IQ points, from these results, the authors concluded that “black-white 

differences are due primarily, but not entirely, to differences in general ability” (p. 213).
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Although the authors conducted an empirical study and found statistically 

significant results, the inflammatory conclusions drawn tend to support racial stereotypes 

that African American children are less intelligent than their Caucasian peers. The 

Performance scale mean difference between the African American and Caucasian 

samples was .176. The Memory scale mean difference also was .176 for the African 

American and Caucasian samples. However, the standard deviation was on the average 

.822 for the Performance scale and on the average .748 on the Memory scale. Thus, the 

results cited lack clinical significance. Meaning that the results found would not have 

practical significance in interpreting results for an individual student. A critical analysis 

of the results shows that although statistically significant, overall average mean 

differences of .129 between the groups are not clinically significant with a standard 

deviation of .857. Overall, the differences found between the groups were not large 

enough to support a conclusion that African American and White children are different in 

general ability.

A study by Rowe, Vazsonyi, and Flannery (1994) also examined claims made 

about differences between races. By investigating the developmental processes of White 

and African American children, the authors concluded that developmental processes were 

nearly identical across races. Developmental processes referred to the association among 

specific variables within each ethnic group (e.g., family structure, academic achievement) 

to the total variance of the identified variable across all groups. Using data sets from 

seven studies which included over 7,000 youths from across the United States, the 

authors compared covariance matrices using the linear structural equation modeling to 

determine group differences (Rowe, Vazsonyi, & Flannery, 1994). The variables
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included in the matrices reflected factors such as family and home characteristics, peer 

and environmental influences, and academic adjustment. Overall, the authors found 

indistinguishable developmental process differences between racial groups.

However, there are threats to the external validity of these findings. In this study, 

the authors completed a meta analysis of various studies. In conducting a meta analysis, a 

caution must be taken to avoid a Type i error, meaning that the effects found may not be 

true effects. The effects found may be attributed to the combination of numerous studies 

with large effect sizes. Despite this limitation, the lack of developmental differences 

encourages additional research into other variables that could influence academic 

achievement differences between races.

A study by Entwisle and Alexander (1988) analyzed the achievement differences 

found between African American and White students not only on published standardized 

achievement instruments, but also on classroom grades. Using a stratified random 

sampling procedure, 307 African American and 275 White first grade students were 

selected based on their promotion at the end of the first grade. The authors collected data 

through parent and child interviews, teacher ratings, cumulative records reviews and 

reviews of test scores on the California Achievement Test (CAT). The two racial groups 

were compared on the following variables: lace, sex, parent’s educational attainment, 

parent’s general ability estimate, parent’s expectations, personal maturity, special 

problems, expectations of their self, grades, peer popularity, absences, and CAT scores. 

These data were collected at four different times during the year, Fall, first quarter, third 

quarter and Spring. Scores on these variables became factor determinants in contributing 

to students’ grades and test scores.
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The authors did not specify their method of data analysis. The results showed that 

although the children were equal on the achievement and parental variables at the 

beginning of the year, racial differences began to appear after the first grading period. 

Although background characteristics such as higher scores on the CAT and higher 

parental expectations would lead to predictions that the African American student’s 

initiai grades wouid be higher, the opposite was found. A smaii (.20) but critical raw 

score difference was found between the two racial groups, favoring White students. Over 

time, the number of factors that contributed to the grades and test scores of African 

American children decreased while remaining the same for White children. Therefore, 

African American children had fewer things they could do to improve their grades.

The relation between initial grades and race were found to have deleterious 

effects on African American student’s academic progress. The initial low grades were 

predictors of later grades, which were even lower, thus leading to a gulf in the 

achievement scores of African American and White students. The differences in school 

grades also were predictive of the scores on the CAT. What began as a statistically 

insignificant three-point difference in scores between the races in the Fall developed into 

a statistically significant eight-point difference by the Spring. The authors concluded that 

race is a significant factor in the grading of elementary students which negatively impacts 

the achievement of African American students.

In conclusion, the African American population’s differential scores on 

standardized achievement measures and classroom grades baffle researchers. Although 

the students in the samples were matched on the majority of characteristics at the outset, 

White students still maintained higher achievement scores than African American
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students in the end. Although areas were found which theoretically should have lead to 

higher rates of achievement for African Americans, in reality, these areas did not 

significantly impact the African American student’s scores. Results such as these lead to 

more research questions concerning the different academic growth patterns of the two 

racial groups.

Tracking. Tne United States education system has misrepresented the interests of 

African American children by using homogeneous ability grouping or tracking as a 

mechanism for education. The disturbing aspect of tracking is that minority students tend 

to be overrepresented in the lower academic tiers (Oakes, 1986; Villegas & Watts, 1991). 

Karier (1972) gave Thorndike’s justification for the implementation of the tracking 

system. Thorndike, the father of the education tracking, described the initial tracking 

system as a way to “classify and standardize the school’s curriculum with a differentiated 

track system based on ability and values of the corporate liberal society” (p. 247). 

However, the author noted that researchers have found that this leads to a self-fulfilling 

prophecy when a child was objectified or tracking. When compared to the “higher 

ability” peers, “lower ability” students are called on less often in class, given less time to 

respond, praised less frequently, given less feedback, criticized more frequently, and 

prompted less often in the case of incorrect responses (Cazden & Mehan, 1989; Good, 

1970; Hilliard, 1989; Irvine, 1990; Lehr & Harris, 1988; Rist, 1970).

Twenty-eight years ago, a classic study conducted by Schafer and Olexa (1971) 

demonstrates the negative effects of tracking on the achievement of African American 

students. The academic achievement scores of 1,157 students from two mid-Western 

high schools were evaluated to test the effects of college preparatory versus non-college
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preparatory tracks for students. The racial distributions of the two schools were: 77% 

White and 23% African American for one and 92% White and 6% African American for 

the other. Of those students combined, 72% of the White students and 30% of the African 

American students were placed in the college preparatory track, while 28% of White 

students and 70% of African American students were placed in the non- college 

preparatory track. By analyzing the weighted percentages, the authors found that bb% of 

the college preparatory track students received high and high average achievement scores 

while 82% of the non- college predatory track students received low average to low 

achievement scores as defined by grade point average. The authors also evaluated the 

amount of academic change over the high school years. The tendency was for college 

preparatory tracked students to make increasingly higher grades, while the non-college 

preparatory students made increasingly worse or stabilized grades. Rarely did students 

move between tracks. Throughout the study, only seven percent of the student 

population made a transition between either of the tracks. Schafer and Olexa also found 

that students in the non-college preparatory track experienced less participation in 

extracurricular activities, greater misconduct in school, a greater tendency to drop out, 

and greater delinquency.

One of the limitations of the Schafer and Olexa study was that the geographic 

boundaries of the study prohibit generalization to other areas of the country. Therefore, 

the reader is cautioned in drawing inferences about their data to any other school (Shafer 

& Olexa, 1971). Although this caution is warranted, it is suspected that the effects may 

be very different in more heterogeneous communities because of the diversification of 

the general population. The authors also listed a number of confounding or extraneous

24

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



variables such as peer pressure and parental influence that also could have affected the 

student’s scores. However, they selected a sample that was representative of all IQ scores 

and family income variables for the population as an attempt to correct for family, peer 

and community variables which could affect achievement scores. Finally, the authors 

noted that the study measured only end variables and "did not permit the determination of 

whal psychological, interpersonal, or contextual factors intervened between irack 

position and the educational and behavioral outcomes” (p. 32). Hence, the data obtained 

provided descriptive information and focused greater attention on the looming question 

of why track position makes a difference.

The preceding evidence also is supported by a study by Oakes (1995) which 

examined the tracking systems of two school systems, Rockford Public Schools in 

Rockford, Illinois and San Jose Unified School District in San Jose, California. Data 

were gathered from student enrollment, achievement, and curriculum documents to 

examine the impact of tracking on student outcomes. Oakes analyzed these data to report 

in litigation cases against both school districts concerning improper racial tracking. The 

method of analysis consisted of content analysis of the curriculum documents, descriptive 

statistics comparing the achievement ranges of different tracks, and probability estimates 

of student placement based on prior achievement.

Oakes found that overall, African American students consistently were 

underrepresented in higher tracks while White students consistently were 

overrepresented. The converse was found in the lower tracks; African Americans were 

overrepresented while Whites were underrepresented. The author attributed these 

differences to a lack of consistency in applying placement criteria to tracking decisions.
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The subjective opinion of the previous year’s teacher was the most heavily weighted 

factor in placement decisions. Placements also were found to be skewed racially in both 

areas. African American students who received the same standardized achievement score 

were less than half as likely to be placed in an accelerated track than White students.

The author presented an example where none of the African American students 

who scored in the lop quarlile (75-99ln percentile nationaiiy) on the Caiifomia 

Assessment Program (CAP) reading comprehension test were placed in the high track 

English class whereas 40% of the White students in that quartile were placed in the 

accelerated class. Oakes' discussion of archival information for two schools districts did 

not include any type of statistical analysis which limits the reproducibility of the results. 

Therefore, the results of her analysis are descriptive of tracking systems and provide 

supportive qualitative information, but cannot be generalized to other school districts.

Gamoran (1992) found further evidence of minority status being a persuasive 

basis for educational placement in a study of 1,102 students from five communities 

representing one suburban, one rural and two urban public school districts in the 

Midwest. The purpose of his investigation was to examine the processes and criteria of 

assignment to honors high school English classes. By analyzing data collected from 

school records and questionnaires, Gamoran used a logistic regression model to estimate 

the likelihood of assignment to honors English class as a function of ascribed, achieved 

and organizational criteria. Ascribed characteristics included gender, ethnicity and 

socioeconomic status. Achieved characteristics included reading, math and writing scores 

on standardized achievement tests as well as prior grades in English. The organizational 

criterion was placement in 8th grade English high ability groups. Within the logistic
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regression model, three equations were estimated: “one with only the ascribed 

characteristics, a second which added the achieved variables, a third which takes prior 

grouping into account,...” (p. 196).

Logistic regression coefficients were reported for the three general model 

equations. Just considering the ascribed characteristics of gender, ethnicity and 

socioeconomic status in the assignment to 9tn grade honors Engiisn ciasses, a statisticaiiy 

significant coefficient was found for minority status (b= -1.291). When achievement 

variables, such as standardized test scores, and previous grades in English were taken 

into account along with the ascribed characteristics, again a statistically significant 

negative coefficient was found (b= -.794). For the third equation, prior grouping in a high 

ability English class was considered along with ascribed and achieved characteristics and 

again, the author found a statistically significant negative value (b= -.976). Gamoran 

(1992) concluded that “the transition to high school is a critical point for the trajectory of 

minority students” (p. 202). Even when numerous other variables were taken into account 

like prior achievement in English, minority students more often were not assigned to 

honors English classes than any other group.

Gamoran’s findings are critical in the discussion on the misrepresentation of 

African American students in honors' classes. While holding other factors such as 

previous educational placements, socioeconomic status and scores on standardized 

achievement tests constant, Gamoran still found evidence that ethnic background was a 

significant predictor of student placements. Gamoran used schools representing rural, 

urban and suburban communities increasing the ability to generalize his results to other 

schools. However, one limitation of the study was that the schools were all located in the
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Midwest, limiting the generalization of the results for other geographic regions in the 

country. In conclusion, Gamoran’s study provides further data that minority status is a 

negative contributor to the tracking or educational placements of minority students.

There are arguments for the validity of tracking. It has been said that one 

"advantage” of tracking is that it is a positive, viable system that assists in the efficient.
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their ability levels (Kershaw. 1992). However, through a critical, historical analysis. 

Kershaw found that tracking actually acts to maintain the status quo through a number of 

factors. First, Kershaw reviewed research that found that teachers enter the classroom 

with expectations about student abilities (Braum, Neilson, & Dykstra, 1975). Kelly 

(1972) also found that teachers perceive students in lower tracks as possessing less 

academic ability as other students. With this in mind, numerous investigators have found 

that students tend to live up to the expectations of their teachers (Cooper, 1979: Dusek. 

1975: Eder. 1981: Hargreaves, 1967: Luge & Luge. 1978: Ravitz, 1963; Rosenthal & 

Jacobson, 1968). Ultimately, with the knowledge that students from lower classes and 

minority groups generally are placed into the lower track classes (Edelman & Howe, 

1985: Kelly. 1972) the conclusion can be drawn that low teacher expectations support the 

lack of academic achievement of the lower tracked students. This phenomena reinforces 

the placements of minority students and maintains the status quo.

Finally, Kershaw believes the effects of tracking become cumulative. If at the 

beginning of a child’s education career, teachers place them in lower tracks, then the 

chain rarely is broken. Records of past academic achievement serve to predict future 

placement, thereby locking lower track students in a career of underachievement. Schafer
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and Olexa (1971) found that the drop out rate among lower track students is higher than 

students placed in other tracks. Dropping out leads to negative effects on potential 

financial and vocational success (Franklin & Resnick. 1973: Webster. 1974). High school 

dropouts earn significantly less than high school graduates and less than one half the 

income of college graduates (Center for the Study of Social Policy, 1996). The Center for
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likelihood of slipping into poverty. Between 1991 and 1992. 5.4% of high school 

dropouts became poor while only 2% of high school graduates fell into poverty. Citing 

1983 U. S. Bureau of Labor Statistics. Kershaw (1992) found that over 60% of the 

managers and professionals in society have had at least four years of college. If the 

lower tracked students (predominately minorities and lower socioeconomic classes) do 

not have the opportunity to take higher level classes then they likely will not have 

opportunities to compete for managerial and professional jobs.

In summary, the various studies on the tracking of minority students in public 

schools indicate that students do not benefit academically from being segregated into 

different educational tracks. In fact, tracking often leads to poor academic outcomes. 

Compounding this problem is the fact that the effects of tracking students become 

cumulative over time. Lower tracked students have been found to receive few, if any, 

opportunities to move into higher tracks. Being, in a sense, “stuck” in these lower tracks 

maintains their lower achievement scores on standardized assessment instruments. When 

students are “stuck” in these lower tracks, their opportunity for success in life is 

influenced negatively (Center for the Study of Social Policy, 1996). Thus it appears that
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one end result of tracking has been to maintain the status quo of racial segregation and 

social immobility in the United States.

The overrepresentation of African American students in special education 

categories. More African American students proportionally are placed in special 

education programs than any other racial or ethnic group (Reschly. 1991). African 

American students also are underrepresented m programs for the gifted. The majority oi 

system-level educational practices such as tracking or ability grouping and special 

education services usually have a greater representation of African American students 

filling the lower tracks or groups. Ultimately, these practices severely impact the 

achievement levels of these students.

Public schooling historically has struggled with the disproportionate placement of 

African American children in the special education system. In 1968, Lloyd Dunn called 

attention to the overrespresentation of minority students placed in classrooms designated 

for students with mental retardation. According to his “best judgment," 60 to 80% of 

students taught by special education teachers were minority children with low 

socioeconomic backgrounds (Dunn, 1968). Dunn’s claims were especially pertinent 

during this time because of the concern for the plight of disadvantaged children that was 

evidenced through major events such as the Civil Rights movement, the War on Poverty 

initiative, and the Coleman report (Artiles & Trent. 1994). Also during this time, the 

Office of Civil Rights began to collect data on the representation of minority students in 

the special education population. Smith (1983) found that the Office of Civil Rights 

(OCR) surveys during the 1974-78 period data concluded that African American
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participation in classes for the educable mentally retarded was 3.4 times greater than that 

of whites.

Chinn & Hughes (1987) analyzed data obtained through the Office of Civil Rights 

Elementary and Secondary Schools Civil Rights survey administered from 1978 to 1984 

on minority representation in special education. In 1978, African Americans made up 

38% of students served m programs under the administrative category of "educable 

mentally retarded" (EMR), 27% of students served in programs under the administrative 

category of "trainable mentally retarded" (TMR), and 24% of the students served under 

the administrative category of "seriously emotionally disturbed" (SED) in special 

education populations while only representing 15.7% of the total school enrollment. In 

1980, African Americans enrollment in special education categories increased as their 

total school enrollment increased, however they were still overrepresented in special 

education categories. African Americans made up 45% of the students served under the 

EMR category, 30% of the students served under the TMR category, and 28% of the 

students served under the SED category in special education populations while 

representing 20% of the total school enrollment. In 1982, the upward trend continued as 

African Americans made up 54% of the students served under the EMR category, 37% of 

the students served under the TMR category, and 32% of the students served under the 

SED category in special education populations while only representing 25% of the total 

school enrollment. Finally, in 1984 the total school enrollment of African American 

students stabilized, however, the trend of increasing overrepresentation in special 

education populations continued. African Americans made up 48% of the students served 

under the EMR category, 33% of the students served under the TMR category, and 30%
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of the students served under the SED category in special education populations while 

representing 24% of the total school enrollment (Chinn & Hughes, 1987).

The disproportionate representation continued into the 1990s. A study by 

Serwatka, Deering & Grant (1995) found that in the state of Florida, African American 

students were represented disproportionately in the special education administrative
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Depanment of Education, the researchers established a negative Pearson product-moment 

correlation between the percentage of the student population that was African American 

and the overrepresentation of African American students in EH classrooms of -.26 (r = - 

.26, p<.05). These results indicate that 58 of the 67 Florida school districts 

overrepresented African American students in EH classes (Serwatka, Deering & Grant, 

1995).

McMillan & Reschly (1998) examined the Office of Civil Rights survey data 

gathered concerning the overrepresentation of minority students in the mild mental 

retardation (MMR), specific learning disability (SLD) and seriously emotionally 

disturbed (SED) special education categories over three decades (1978, 1986 and 1990). 

The results indicated that there has increase in the participation of Caucasian, African 

American and Hispanic ethnic groups in special education. The increase can be attributed 

to more students being classified into the SLD program. For example, the Caucasian 

student enrollment in SLD was 2.32% in 1978, 4.29% in 1986 and 4.97% in 1990. The 

African American student enrollment in SLD was 2.23% in 1978,4.43% in 1986 and 

4.97% in 1990. The Hispanic student enrollment in SLD was 2.58% in 1978,4.31% in 

1986 and 4.68% in 1990. In the MMR category, it was noted that the African American
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student enrollment had decreased from 1978 (3.46%) to 1986 (2.30%) to 1990 (2.10%). 

However, the percentage of African Americans enrolled during each of these years was 

still overrepresented in comparison to the Caucasian (1978-.97%; 1986-.87%; 1990- 

.81%) and Hispanic (1978-.98%; 1986-.56%; 1990-.65%) populations.

The 1998 Annual Report to Congress, the U. S. Department of Education Office 

of Civil Rights reported that discrepancies in disability prevalence and service provisions 

across ethnic categories was most prevalent in the mental retardation category (Office of 

Civil Rights, 1998). A total of 2.6% of African American students were identified as 

having mental retardation. In contrast. 1.2% of Caucasian students and .9% of Hispanic 

students were identified in the mental retardation category. However. African American, 

Caucasian and Hispanic students were equally likely to receive services under the 

specific learning disabilities category.

While some progress has been made nationally to decrease the disproportionate 

numbers of African American students in specific categories, there are still systemic 

barriers to educational equity present. In the 1998 Report to Congress it also was reported 

that one state administered standardized tests to determine which students should be 

placed in classes for the educable mentally handicapped and which should be placed in 

the classes for the learning disabled. In general, most educators believe that it is more 

restrictive to be placed in the educable mentally handicapped classes. Despite similar 

scores of the African American and Caucasian students on the test, nearly all of the 

African American students were grouped in the educable mentally handicapped classes 

while the majority of the Caucasian students were placed in the program for students with 

learning disabilities (Office of Civil Rights, 1998).
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Reschly (1987) has offered a warning in the interpretation of overrepresentation 

data. He suggested that the distinction be made between the percentage of minorities in 

the total school population, the percentage of minority students that are in special 

education and the percentage of special education students who are minorities (Reschly.

1987). As an example, Reschly discussed the Larry P. v. Riles (1979. 1984. 1986) case 

in which ten percent of the student population in California were African American. 

Twenty-five percent of the students placed in classes for individuals with mental 

retardation were African American. However. Reschly contends, the majority of 

advocates mistakenly conclude that 25% of African American students were placed in 

classes for individuals with mental retardation. After applying his criteria, the '‘correct’’ 

conclusion would be that 1% of African American students were placed that year 

(Reschly. 1987).

Artiles and Trent (1994) argue that the proportion of minority students in the 

general student population is an important consideration that is neglected by Reschly. For 

example, Harry (1992a) found a positive correlation between the number of minority 

students in the general school population and the representation of minority students in 

special education classes. Additionally. Heller, Holtzman & Messick (1982) found that as 

the educational program sizes were increased, the more disproportionate the 

representation of minority students became. Therefore, factors other than methodological 

weaknesses impact the overrepresentation issue.

Litigation. African American parents increasingly have become aware of the 

deficiencies of the public school system in meeting the needs of their children. To 

correct these wrongs, the community has sought litigation in the overrepresentation of
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African American children in special education programs. In the past 20 years, four 

major cases concerning minority representation have passed through the court system 

with very different consequences.

Plaintiffs in the widely recognized Larry P. v. Riles (1972. 1979. 1984. 1986) 

case claimed that African American students were overrepresentated in classrooms for 

students with mental retardation (Reschly. 1991). In 1971. die plaintiffs, African 

American students in San Francisco, alleged that the biases of intelligence tests were the 

cause of disproportionate placements of African American students in classes for students 

with educable mental retardation. The plaintiffs charged that the misclassifications 

violated the equal protection clause of the U.S. Constitution (Bersoff & Hofer, 1990). As 

support to their claim, the children were retested by African American school 

psychologists using culturally relevant language, rapport building, distraction reduction 

and a change of scoring procedures to encompass theoretically correct answers. The 

results were that the students scored above the educable mentally handicapped (EMR) 

range. The defendant, the San Francisco school district responded that the tests were 

culturally and racially insensitive, but that a better system was not available (Bersoff & 

Hofer, 1990). Judge Peckham decided in favor of the plaintiffs after citing the biases of 

standardized intelligence tests and the disproportionate numbers of African American 

students placed in EMR classes. The Final decision in 1986 resulted in a permanent ban 

of intelligence test usage in the placement processes for African American children in 

California.

However in 1991, the ban on using intelligence tests for placement in special 

education programs was challenged in Crawford v. Honig. The plaintiffs claimed that the
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prohibition of the use of intelligence tests was a violation of their due process to receive 

an intellectual assessment as a part of the special education evaluation for specific 

learning disabilities. Judge Peckham agreed with the plaintiffs and rescinded the ban in 

using intelligence tests for all special education placements. Yet, the Judge did uphold 

the ban against intelligence tests when conducting an assessment for mentally

I * < ’ < i » a r * A n a c  1 ' h a  r * i n o  I T n ' D  n  P  i l a c  »C C f i l l  f p H O \ ’
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albeit the attempts to reverse the decision have been unsuccessful (California Association 

of School Psychologists (CASP) v. California Department of Education, 1994).

Controversial litigation in Chicago (PASE v. Hannon), Georgia (Marshall v. 

Georgia) and Florida (S-l v. Turlington) have sought and found different outcomes than 

were found in the Larry P. decision. In PASE v. Hannon (1980), Judge Grady ruled in 

favor of the school district that the use of intelligence tests did not violate federal statutes 

or the U.S. Constitution. Judge Grady personally reviewed test items from the Wechsler 

Intelligence Test for Children- Revised (WISC-R) and the Stanford-Binet Intelligence 

Test and found that the complaints had face validity, however, there were only a few 

questionable items that would not affect a child's overall intelligence score (Bersoff & 

Hofer, 1990). The Judge suggested that if the psychologists ask questions in a culturally 

sensitive and intelligent manner, the overidentification problem would be rectified. The 

plaintiffs attempts for an appeal to the decision were retracted after the Chicago Public 

School System eliminated the use of intelligence tests in identifying students for 

placement in EMR (Bersoff & Hofer, 1990).

In Marshall v. Georgia (1984, 1985). a class action suit was filed on behalf of all 

African American students in special education in the state of Georgia claiming
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violations o f civil and constitutional rights including the equal protection clause of the 

14th Amendment and the Civil Rights Act of 1964 (Reschly, Kicklighter, & McKee.

1988). The plaintiffs alleged that overrepresentation was caused by: (a) procedural 

violations such as timeliness of reevaluations, (b) individual education plan development 

and review, and (c) improper interpretation of the federal and state requirements 

governing classification such as intelligence test cutoff scores f Resehlv et al., I988t The 

defendants, the state of Georgia, avoided the controversy over the applicability of 

intelligence tests to minorities and focused on the positive benefits associated with 

programs for the educable mentally retarded. The judge ruled in favor of the defendants 

because of the lack of substantial information proving that misclassification was evident 

provided by the plaintiffs. One unique element of this decision was that the court did 

agree with the plaintiffs that an overrepresentation of African American students did exist 

in the EMR special education category (Reschly et al.. 1988).

Finally, in Florida, a class action suit was brought against the Florida State 

Department of Education on behalf of African American children receiving EMR special 

education services alleging that numerous Education of All Handicapped Children Act 

(1975) procedures had been violated (Reschly et al., 1988). The plaintiffs claimed that 

the intelligence tests used were biased, the practices of the school districts were 

discriminatory and that the least restrictive environment clause had been violated. The 

defendants rebutted with the same strategies used in the Marshall case, the use of a 

multimodal identification approach for classification and a strong emphasis on the 

benefits of EMR programs to all students with low intellectual functioning and learning 

problems (Reschly et al., 1988). Judge Atkins sided with the defendants in that the
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plaintiffs failed to prove that African American students had been misclassified. 

Therefore, in each of these cases, the courts ruled that the plaintiffs did not provide 

adequate documentation that the overrepresentation of African American students in 

these special education programs was detrimental to their educational achievement.

In conclusion, the legal ramifications of overrepresentation of African American 

students :n special education courses have resulted in more controversy. Because of the 

differences in the Larry P. and Marshall decisions, the courts have allowed the necessity 

of African American student placement in special education alternatives to be left open 

for interpretation. Although African American students are placed in special education 

classrooms at a higher rate than other minorities, litigation spurred from this injustice 

insufficiently protects the equity of education for African Americans.

Bias in the Special Education Placement Process

In examining the concern regarding minority overrepresentation in special 

education the issue has been addressed through the acknowledgment of systematic bias in 

selection procedures, which results in disproportionality. Barona and Faykus (1992) 

found that discrimination in eligibility placement occurred based on various sociocultural 

variables, specifically, ethnicity and socioeconomic status. The authors conducted a study 

to examine the specific role of a set of sociocultural variables (socioeconomic status, 

ethnicity, familial size, father absence) on special education eligibility categories. Three 

hundred students from a large metropolitan school district in the Southwest who were 

previously placed in three categories (mental retardation, learning disability and not 

eligible) were randomly selected as participants. These students represented African 

American, Caucasian and Mexican American ethnic heritages.
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Analyses of variance and multiple regression analyses were conducted to 

determine whether the three ethnic groups differed categorically based on the various 

sociocultural factors. The results in the three categories indicated that Caucasian families 

had a significantly smaller family size than both the Mexican American and African 

American participants. Additionally, the mean percentage of father absence was 64 for 

the African American group which was significantly greater Ilian either the Mexican 

American or Caucasian groups. Finally, the Caucasian participants had significantly 

higher socioeconomic status scores than the two minority group samples.

Using the multiple regression analyses, sociocultural factors accounted for four 

percent of the variance in placement decisions for the mental retardation group.

However, independently, socioeconomic status and ethnicity made significant 

contributions to the prediction of mental retardation eligibility. Socioeconomic status 

alone accounted for 4 percent of the variance and ethnicity accounted for 1.23 percent of 

the variance for the mental retardation category. Sociocultural variables combined 

accounted for total of 5 percent of the variance in the learning disabilities group. Both 

ethnicity and socioeconomic status made significant contributions to predictions of this 

group, meaning ethnicity accounted for 3.48 percent of the variance and socioeconomic 

status account for 1.10 percent of variance. In the group identified as not eligible, 

sociocultural variables combined contributed to 5 percent of total variance, a statistically 

significant contribution. In summary, variance accounted for by all sociocultural factors 

including ethnicity were small but significant with socioeconomic status and ethnicity 

retaining most of variance. These findings thereby provide some support for an 

attribution of sociocultural variables to the process of eligibility decision making.
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School personnel bias in referrals. It has been proposed that the bias can occur in 

a test (Gould, 1981; Medina & Neill, 1990), or in the testing procedures (Fuchs & Fuchs, 

1989a) or in the classroom teachers who recommend children for testing are biased 

(Algozzine. Christenson, & Ysseldyke, 1982; Algozzine. Mercer & Countermine. 1977). 

Bahr. Fuchs. Stecker & Fuchs (1991) investigated the latter because it was believed that 

of these three biases, the most pivotal in referrals of individuals to special education 

placement is possibly teacher bias because the majority of teacher referrals often lead to 

testing which in turn lead to special education placement (Algozzine. Ysseldyke, & 

Christenson. 1983).

Bahr et al. (1991) studied what types of students were more likely to be referred 

for an evaluation towards placement in special education. In this study, 48 general 

education teachers (33 white, 15 black) from 9 inner city middle schools in a 

southeastern metropolitan city participated in nominating 40 students (20 black, 20 

white) who were not identified with a disability, but were judged by the teachers as the 

most difficult to teach and at risk for referral in special education placement. The 

dependent variables included background information (retention), teacher descriptions of 

target behaviors, rating scales of student behavior towards academic progress, and 

reading achievement as measured by two subtests of the Woodcock Reading Mastery 

Tests.

The results showed a statistically significant effect for background information 

[x:(3, N=38) = 8.73, p<.05] meaning that black students had been retained more 

frequently than white students. In fact, the authors found that 13 out of 18 black students 

had been retained at least once, while only 5 out of the 20 white students had experienced

40

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



grade retention. There were no statistically significant differences in teacher descriptions 

of the target behavior. However, statistical significance was found in teacher ratings of 

student behavior toward academic progress. Both the black and white teachers reported 

more negative comments regarding the black students than towards the white students [F 

(1.28) = 5.29, p<.05]. On the Woodcock Reading Mastery subtests, the white students 

scored statistically significantly higher on the Passage Comprehension and Word 

Identification tests [F (2,37) = 3.48, p<.05].

Therefore, a central finding of this study was that a significantly larger percentage 

of “at risk” black students were rated more appropriate for referral by black and white 

general education teachers. The authors noted that both black and white teachers 

appeared to perceive black and white students classroom behavior as similar which did 

not appear to be a representation of the basis for teachers tendencies to perceive black 

children as more appropriate for referral.

However, the more likely basis for the differential perception was probably based 

on the academic performance of the two groups because black students scored lower on 

the Woodcock test and more black students had been retained at least one grade. The 

authors concluded that it appeared that the teachers in this study viewed black children as 

more appropriate for referrals on the grounds that they tended to be weaker students in 

greater need of specialized instruction. The authors did acknowledge that there were 

limitations to the study. First, the small sample sizes may have construed the results of 

the study as well as the fact that all the teacher participants were volunteers in a related 

study. Finally, the students reading achievement were estimated using two subtests of a 

published norm-referenced standardized assessment measure, therefore, the nature of the
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academic achievement data was limited. Additionally, the participants were presented 

with just the Woodcock Reading Mastery scores and not more intellectual or 

achievement data. While the authors conducted a meaningful study, the conclusions 

drawn lead to more questions than explanations. The authors were unable to address are 

the reasons why the African American participants were consistently retained in a least 

one grade and had obtained iower test scores.

Research conducted by Ysseldyke, Algozzine, Regan. & McGue (1981) may 

provide more information regarding what influence test scores and naturally occurring 

student characteristics have on the psycho-educational decision making process. In this 

research study, 159 special educators, teachers, and school psychologists were asked to 

read a case folder description of a child. After reading the description, the participant 

could view a diagnostic simulation computer program that contained the following 

information: IQ scores, academic achievement scores, perceptual motor scores, 

personality scores, language test scores, adaptive behavior scale scores, behavioral 

observation results and behavioral checklists. All of the scores on the computer program 

indicated average results. The participants were randomly assigned to 16 conditions 

based on the physical characteristics of the child (sex, socioeconomic status, physical 

appearance, and type of problem). The researchers were interested in answering the 

following questions: which kinds of assessment data were used as a function of referral 

information; to what extent did specific student characteristics bias outcome decisions: to 

what extent did the participants perceive different kinds of assessment data as influencing 

their decisions; and to what extent did the participants perceive that naturally-occurring 

events influence their decisions.

42

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



The results showed that intelligence and academic achievement test scores were 

selected most frequently by the decision makers. The authors reported significant main 

effects for the referral question of emotional disturbance. Meaning, if the reason for 

referral was emotional disturbance, the student was more likely to be referred for a 

special education placement. The participants perceived that intelligence scores, 

academic achievement scores and the ability-achicvcmcnt discrepancy had the most 

impact on their decisions and that socioeconomic status had the least amount of influence 

on their decisions when the student was from a low socioeconomic background. In 

summary, the authors found the following regarding the behaviors of decision makers: 1) 

they do look at socioeconomic status, physical attractiveness and the reason for referral; 

2) intellectual and academic achievement scores were used in the decision making 

process; 3) the reason for referral had the most influence on final outcome; 4) when the 

students’ socioeconomic status was high, it was very influential; and 5) students referred 

for behavior problems were diagnosed most frequently with emotional disturbance. The 

central findings of this study were two fold. First, there is a tremendous amount of weight 

placed on the reason for referral and school psychologists must be cautious to not enter a 

"confirmatory assessment” process. Second, there is a heavy reliance on test scores in the 

determination of special education placement.

While the conclusions of the research do suggest that bias may exist in the referral 

process, there are limitations to the study. First, the results of the statistical analyses were 

not presented in the article, which makes it difficult to substantiate the results. Secondly, 

the data given to the participants were computer simulated which may not reflect true
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student outcomes. Finally, the participants were all located in the state of Minnesota, 

which may limit generalization.

From these two studies it is apparent that the special education decision making 

process is influenced by the reason for referral and test scores available to the decision 

maker. However, it has been suggested that additional “within person" variables impact 

the decision to refer a student for special education placement. Soodak &. Podel! (1993) 

investigated the relationship between teachers’ self perceptions of effectiveness and their 

preconceived beliefs regarding students based on socioeconomic status and the etiology 

of their learning problem have an impact on the decision to refer for special education 

evaluation. 240 regular education teachers who had taught in the New York public school 

system for a minimum of one year were participants in the study. Participants were asked 

to read a case study regarding a male student with good behaviors, reading and 

concentration difficulties. All cases were identical except that the etiology for the 

learning problem was identified as medical, environmental or unspecified. Additionally, 

the student also was identified as having either a high or low socioeconomic status.

The results showed a statistically significant correlation (r=.31, p<.002) for 

teachers’ placements and referral judgements. Specifically, there were statistically 

significant results for the impact of personal efficacy (F=8.80, pc.Ol). A statistically 

significant interaction was found between personal efficacy and socioeconomic status. 

Statistically significant main effects also were found for teacher efficacy (F=6.71, pc.Ol). 

These results indicated that teachers with a high personal efficacy tended to think that the 

regular education setting was appropriate for lower socioeconomic status students. The 

opposite also was found to be true. Additionally, there was a greater tendency towards
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referral when there was an unspecified etiology. However, there were limitations to this 

study. First, the researchers lacked control in the procedure. The case studies were given 

to the participants and asked to be returned at their discretion. The sample selected 

consisted of all students enrolled in graduate training programs at a New York university. 

Again, the case study was simulated data and may not generalize to true student 

outcomes.

Nevertheless, the central findings of this study support the data gathered thus far 

in that special education referral decisions may be based on variables other than the 

student educational needs. Teacher personal and professional efficacy influenced their 

decision in referring students for a special education evaluation. The research up to this 

point suggests that students may be treated inequitable in the special education process 

based on many different variables.

As previous mentioned a moderator variable to the special education referral 

process may be the physical characteristics of the student. Andrews, Wisniewski, & 

Mulick (1997) investigated the influence of age. height and weight on teacher referral 

decisions. Using two samples of children previously identified for a psycho-educational 

evaluation, the authors examined the influence of birth month, age, height and weight in 

teacher’s decisions to refer students for developmentally delayed and behavior disordered 

special education evaluations. The sample contained 213 students (47% Caucasian, 62% 

African American. 2% other and 2% missing) who were referred for special education 

evaluations. The results indicated a statistically significant effect for race in 

developmental handicapped referrals (x:=8.29, p<.02). Meaning. African Americans 

were overrepresented in referrals for developmentally handicapped. There were no
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statistically significant effect found between IQ score and birth month. However, boys 

were more likely to be referred for a behavior disorder than girls (x:=59.6, /?<.001). 

Statistically significant results were found for height and weight in both special education 

categories. Meaning that the referral rate was higher when the teacher presumed that a 

student’s height and weight were above average for their age. The authors used archival
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Additionally, experimenter bias may have influenced the selection of the student to be 

included in the research. This study lends support the previous research discussed which 

stated that referrals for special education evaluations are moderated by many variables. 

Teachers and school personnel may be inaccurate referral agents.

In summary, it appears that students experience bias in the early stages of the

eligibility process. With the overrepresentation data presented, it can be concluded that

African American students are referred more frequently for special education evaluations. 

While the classroom teachers are charged with the initial responsibility to refer students 

for possible placement, federal law requires each referred student to receive a psycho- 

educational evaluation by a school psychologist. Therefore it is necessary to investigate 

the role that school psychologists play in the making the special education 

recommendation.

The role of school psychologists. School psychologists play a significant role in 

assisting in determining eligibility for special education placement. The ideal scenario is 

for school psychologists to follow an objective hypothesis testing procedure to determine 

the eligibility of a student for special education services. Instead researchers have found 

that hypothesis testing is subject to “behavioral confirmation” (Snyder, 1982), “belief
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perseverance” (Ross. Lepper & Hubbard. 1975), and "schema driven information- 

processing” (Taylor & Crocker, 1981). These supplementary influences suggest that the 

initial impressions, preliminary considerations and hypotheses testing process, 

systematically bias the assessment process (O’Reilly. Northcraft & Sabers, 1989).

O’Reilly. Northcraft, and Sabers (1989) conducted a study to examine the effect 

of the special education referral on the interpretation of assessment data aspect of the 

school psychologists’ role in special education eligibility decisions. Each school 

psychologist was provided a typical psycho-educational report of assessment data 

collected when evaluating a special education candidate. The authors’ first research 

hypothesis was that the eligibility decision would be consistent with the reason for 

referral. The second research hypothesis was that the school psychologists would 

differentially weigh the importance of assessment information and recall assessment 

information in a referral consistent manner.

Forty-three practicing certified school psychologists employed in seven Arizona 

school districts volunteered to participate. Each school psychologist evaluated a 

simulated psychological report. All reports were identical except for the reason for 

referral, which served as the independent variable for the study. The reason for referral 

reflected typical qualities of children with either a learning disability or gifted tendencies. 

Each psychologist was given time to review the report, return it to the experimenter and 

then answer five short questionnaires regarding the report.

A Fisher’s exact test indicated that classification choice was significantly 

influenced by referral. Furthermore, the recommendations of LD classification were 

larger than the proportion of gifted referral school psychologist recommending doing so.
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The reason for referral represents a potentially biased influence on the special education 

placement process. There was a significant tendency for eligibility judgments to mirror 

the stated reason for referral. Additionally, the school psychologists acknowledged the 

importance of the reason for referral in the decision making process, however 

systematically discounted it as a primary agent in determining eligibility. One weakness 

of this study was that the summary statistics for the Fisher's Exact Test were not 

provided. However, the authors did provide results of follow-up t tests. For the learning 

disability referral condition, the authors reported statistically significant scores. 

t(28)=3.25, p<.004. but not for the gifted referral condition. Additionally, the small 

sample size (N=43) may further limit the generalizability of the results.

In summary, further studies must be conducted to assess variables that may 

impact the hypothesis testing process other than the actual scores and observations 

obtained during the testing procedures. While there were many variables such as the 

school psychologist, teacher opinion and test bias that may influence the rate of referral 

of African American students to the special education process, the African American 

community does recognize these differences and has chosen to respond with legal 

representation in the court system to rectify these ills.

Special Education Placement and Evaluation Assessments

The literature reviewed thus far has found that there may be possible bias in the 

special education decision making process based on many variables. Frequently, referral 

agents review intelligence and academic achievement scores during the decision making 

process. However, is it a “safe” assumption that the scores obtained from these 

instruments are valid to be included in the process? As it previously has been stated,
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intelligence and academic achievement scores are a federally mandated part of the 

evaluation process. Therefore, it is necessary to investigate their utility in the special 

education placement process.

It has been asserted by many that intelligence and academic achievement tests 

provide valuable information to the special education placement process. Kaufman 

(1994) claims that, “children who are referred for evaluation have problems, and we can 

help solve those problems by interpreting IQ tests intelligently" (p.26). However, does 

research exist to defend the supposition that intelligence tests are useful in the process? 

Gresham and Witt (1997) argue that, “intelligence tests contribute little reliable 

information for the planning, implementation, and evaluation of instructional 

interventions for children and youth" (p. 250). The authors assert that the major reason 

why intelligence tests do not contribute to the process is because there is not a sufficient 

body of literature to support the existence of an aptitude by treatment interaction. An 

aptitude by treatment interaction (ATI) is the belief that the measurement of aptitudes 

(individual characteristics or traits) can predict the probability of success when given 

certain treatments (specific education programs). In their review of the literature, the 

authors found three models of ATI used to attempt to identify the relationship between 

underlying cognitive process and academic or instructional methods. First, the modality 

matching model attempted to identify inherent strengths and match instructional methods 

to enhance these strengths. Second, the cognitive style or processing model uses the same 

logic as the modality matching model accept that the strengths are identified in terms of 

cognitive process (e.g., simultaneous/successive, reflective/impulsive). Finally, the 

neuropsychological model uses brain functioning as the underlying aptitude and finds
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parallel strengths (e.g., left/right hemisphere problems & strengths). While each of these 

models seem to provide a basis for using IQ tests or other assessment measures to 

identify and "solve” problems, the research does not support such conclusions. Research 

has failed to show consistent results of modality matching (Arter & Jenkins, 1979:

Kavale. 1990; Kavale & Fortness, 1987; Ysseldyke & Mirkin, 1982): cognitive 

style/processes (Ayers & Cooley, 1986; Ayers, Cooley, &. Severson. 1988: Das, 1995; 

Das. Naglieri, & Kirby, 1995; Good, Vollmer, Creek, Katz, & Chowder, 1993): and 

neuropsychological process in identifying appropriate aptitudes by treatment (D’Amato. 

1990: Hartlage & Terzrow, 1986; Reschly & Gresham. 1989). Therefore, the assumption 

that there are plausible treatments that can be inferred from scores on assessment 

instruments is yet without support in the literature.

Additionally, there also is a dearth in the literature regarding the relationship 

between academic performance and scores obtained from intelligence tests. IQ has been 

shown to be a weak predictor in longitudinal studies of reading acquisition (Siegel, 1989, 

1992: Share. McGee, & Silva, 1989, 1991). While many studies exist regarding the 

reliability of various intelligence tests with academic achievement measures, the question 

still remains as to whether either of these assessment tools provide an accurate picture of 

student performance capabilities.

In fact. Hall (1985) investigated the technical adequacy of 37 commonly used 

achievement tests. His results indicated that the majority of tests (81%) published 

normative data more frequently than any other type of technical data. Less than half 

(41%) reported some type of criterion related validation data and slightly over half (54%) 

provided information regarding where how test items were obtained. 73% of the tests did
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report content validation data, however, not all of the tests identified the procedures by 

which the skill domains were derived. The most interesting information was that only 

33% of the tests reported using a set of procedures to minimize ethnic and gender biases. 

Additionally, only 8% of the instruments reported using Rausch item response scaling as 

a method to select the most unbiased items. From the Hall study it is apparent that 

academic achievement measures alsu may be lacking m technical adequacy. Over the 

past twenty years additional research has been conducted that shows a widening gap 

between what skills are taught in the public school system and the content tested on 

standardized achievement tests (Jenkins & Pany, 1978: Shapiro & Derr. 1987).

Differential outcomes in performance for African American students also have 

been found in academic achievement measures. Glutting. Kelly. Boehm. & Burnett 

(1989) examined the performance of African American kindergartens on the Boehm 

Tests of Basic Concepts- Revised (BTBC-R). The BTBC-R was described by the authors 

as a measure of basic skills to assess kindergarten readiness. The sample consisted of 58 

children all enrolled in a kindergarten program (1985-1987) in the northeast region of the 

United States. The children were given two criterion related achievement measures, the 

Metropolitan Readiness Tests-level 2 and the Cognitive Skills Assessment Battery- 

second edition. The students were given the BTBC-R once in October and re-assessed in 

April. The results obtained showed that the African American children scored “somewhat 

below average.” Also, there were statistically significant correlations found between the 

BTBC-R and the CSAB (r=.82) and the MRT (r=.60). The test-retest correlation for the 

BTBC-R also was statistically significant (r=.82). The authors concluded that because the 

test obtained high intercorrelations with other frequently used achievement measures and
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because of the high test-retest reliability, the BTBC-R was an adequate measure for use 

with the African American kindergarten population.

A limitation to the generalization of the author’s conclusions is that the sample 

selection methods and size may not be an accurate reflection of the total African 

American population and therefore may not accurately reflect total group performance on 

the instrument. Additionally, many of the statistical findinss were not presented 

therefore, limiting the ability to validate the obtained results. Nevertheless, the authors 

did provide evidence that there are still differences found between ethnic minority groups 

when comparing academic achievement scores. The authors conclusions also raise a 

question to the assessment community’s process to insure test validity and reliability for 

ethnic minority populations. The supposition that if the test produces similar results as 

frequently used measures, then it is an appropriate assessment tool should be examined 

for true accuracy across ethnic groups.

While there may be differences between the standardized achievement test 

content and what is covered in school curricula, there is research evidence that suggests 

that improvements in moderator variables may not impact the differential achievement 

patterns found between African American and Caucasian students. Link & Mulligan 

(1986) investigated the outcome of providing additional time in the basic academic skills 

areas of reading and mathematics during the school day. From a sample of over 110,000 

elementary school students, pre and post test data were gathered during the 1976-1977 

school year. A comparison of the pre and post test scores showed that African American 

(X=28.25) and Hispanic (X=29.12) students obtained statistically significant lower scores
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than Caucasian (X=39.62) students in the reading and mathematics academic 

achievement measures.

Additionally, the authors provided more instructional time to ethnic minority 

students than to the Caucasian students. Using a regression model, the authors did not 

find statistically significant gains in either reading or mathematics performance based on 

elongating the instructional time. Tne authors also examined the relationship between 

racial composition of the classroom and academic achievement (Link & Mulligan. 1991). 

Using the same data set. regression analyses were conducted on various models of 

classroom arrangements. Again, the authors found no statistically significant effects for 

racial composition of classrooms on academic achievement tests. Both of these studies 

were limited by the use of archival data. Additionally, because the student information 

accessed was completed in the I970’s, the results obtained may not be representative of 

the students of today. Nevertheless, these studies provided information regarding the 

impact of moderator variables on changes in achievement scores.

Even though there are problems with utility and technical adequacy of intellectual 

and academic achievement measures, again, they are a required element in the special 

education evaluation process. Therefore, it is necessary to continue the investigation 

towards identifying the least problematic instruments available. The majority of 

complaints regarding unfair test practices focus on intelligence measures. An 

examination of the construct validity of various instruments may provide additional 

assistance in identifying the most valid measures across ethnic groups.

Construct validity and the wechsler tests. The use of intelligence tests in the 

special education evaluation process has been scrutinized for various reasons. However,
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the most prevalent complaint over the past two decades has been that intelligence tests 

are biased towards ethnic minority groups (Elliott & Boeve, 1987; Jensen, 1976; 

Reynolds, 1980; Slate & Jones, 1995; Taylor, Ziegler & Partenio, 1984; Valencia.

Rankin, & Oakland, 1997; Vance & Sabatino, 1991). Some authors believe that sufficient 

evidence is available to suggest that intelligence tests are harmful and biased towards 

many African American students (Gould, i98i; Hilliard. 199i ; Jones, 19SS; Patton,

1992. 1998). Reynolds (1982b) stated that the issue of bias is one of the most critical 

issues facing current-day psychology and that this is a question that must be answered on 

a test by test basis and not sweeping generalizations across the psychometric field. 

Therefore, it is the purpose of this section to investigate the literature regard the issue of 

test bias in the Wechsler series.

Test bias may take many forms. Reynolds (1991) defined bias as "constant or 

systematic error in the estimation of test scores of an individual examinee that is due to a 

nominal variable such as gender, ethnicity or socioeconcomic status” (p. 21). The most 

frequently used methods to determine test bias begin with an investigation into the 

validity of a specific instrument. As previously stated, construct validity is believed to be 

the "overarching" form of validity (Messick, 1989). Construct validity is defined as "the 

extent to which a test is capable of measuring a hypothetical trait or construct” (Witt, 

Elliott, Kramer, & Gresham, 1994, p. 109). A test that has construct validity can 

demonstrate that it measures what it is supposed to measure across various ethnic 

minority groups (Anastasi, 1988). If a psychological test measures different hypothetical 

traits (e.g., intelligence) for one group than it does for another group, then the test may 

have construct bias (Keith & Reynolds, 1990). Therefore, in order to begin an
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investigation of test bias, the literature review will focus on the presence or absence of 

construct validity in the Wechsler series.

In 1979, Vance, Hankins. & McGee conducted a study to investigate subtest 

differences in the WISC-R for a group of African American and Caucasian students. 

Participants were 120 students from the Appalachian area who were matched on their 

obtained Full Scale IQ scores and "mental age”. The study included 30 students in each 

group that were separated by gender and ethnicity. The Full Scale IQ scores ranged from 

50 to 81. The researchers conducted t test for matched pairs statistics for ethnicity and t 

test for independent sample statistics for gender.

The results showed that African American males obtained significantly higher 

Verbal IQ scores than did the Caucasian males. There were no statistically significant 

differences found between females. The authors conclude that the WISC-R is sensitive to 

establishing individual subtest differences between subjects from different ethnic 

populations. However, there are limitations to the study. The authors did not report the 

statistics obtained from the t tests. Additionally, the authors stated that they did not 

provide corrections for the error generated from computing over 3 0 1 test comparisons. 

Finally, the use of t tests did not employ the most sophisticated statistical analysis tools 

available to determine if differences actually existed.

Also in the 1970’s. Munford (1978) investigated the performance of African 

American psychiatric patients with the WISC-R. Ten African American males and ten 

African American females were given WISC-R tests as a part of their psychiatric re- 

evaluations. The author found that African American males obtained significantly higher 

scores on the Verbal (F=32.57, pc.0001) and Full Scale (F=21.87. pc.001) IQ scores
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when compared to African American females. These results must be interpreted with 

caution because of the small sample used in the study.

In a factor analytic study of the WISC-R conducted by Taylor. Ziegler, and 

Partenio (1985) a two-factor model (Verbal & Performance scales) yielded identical 

results for African American, Caucasian and Hispanic students. The three-factor model 

(Freedom from Distractability. Verbal Comprehension & Perceptual Organization) 

yielded similar loadings for the Hispanic and Caucasian samples, but not for the African 

American students.

Finally, Reynolds (1980) used the standardization sample data from the WISC-R 

to investigate differences between African American and Caucasian students. There were 

938 Caucasian males, 137 African American males, 927 Caucasian females and 153 

African American females represented in the samples. The author then contrasted the 

highest and lowest correlations between the four groups to determine if the relationship 

between age and performance was equivalent across groups. Then regression coefficients 

were calculated between age and raw scores across groups. The results of the correlation 

comparisons indicated that there were no statistically significant differences between the 

two groups. However, the regression coefficients yielded smaller incremental changes for 

African American males than for the other groups. Meaning, African American males did 

not make the expected Full Scale IQ score gains that were predicted of that group. The 

author contends that, “the rate of development with respect to “g” is not equivalent across 

race and that African Americans (males in particular) develop these skills at slower rates 

that their Caucasian counterparts" (p. 377). The limitation in generalizing this conclusion 

is that the author did not provide the statistical support for such a claim. Additionally, the
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regression coefficient difference found was the difference found between the groups in 

over 30 comparisons made.

While there were early studies that demonstrated differences in ethnic groups on 

the WISC-R, numerous studies also found no differences in ethnic group score patterns. 

Vance & Engin (1978) used hierarchical factor analytic methods to investigate the 

intcrcorreiaticn matrix of the WISC-R for 150 African American students who had been 

referred for special education evaluations. The authors found that the two-factor model 

yielded highly similar results as reported in the standardization sample from the WISC-R. 

Additionally. Gutkin and Reynolds (1981) found that the factor structure o f the WISC-R 

was essentially identical when comparing a group of African American and Caucasian 

students drawn from the WISC-R standardization sample data. Sandoval (1979) studied 

the internal consistency of the WISC-R subtests for a group of Mexican American, 

African American and Caucasian students and found the internal consistency estimates to 

be within .04 of one another. Juliano. Harrad, & Carroll (1988) studies the factor 

structure of the WISC-R for over 322 students classified as learning disabled. The results 

indicated that the WISC-R factor structure was stable over the three-year time span and 

there were no differences based on gender or ethnicity. In summary, there has been 

conflicting evidence over the past twenty years regarding the construct validity of the 

WISC-R test for the African American population. In 1991, the Psychological 

Corporation released an updated version of the Wechsler test. The Wechsler Intelligence 

Test for Children-Third Edition (WISC-III) quickly became the most popular instrument 

in the special education evaluation process (Reschly, 1997). However, because the 

differences between the WISC-R and the WISC-III were foundational and not cosmetic
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(Bracken. 1993), research conducted with the WISC-R cannot automatically be assumed 

to be generalizable to the WISC-III (Slate & Jones, 1995).

In the WISC-III manual, separate technical data information for minority group 

members were not report. Therefore the extent to which the reported factor structures 

generalize to ethnic minority groups is unknown and must be investigated. Slate and 

Jones (1995) conducted a study to investigate the factor structure of the WISC-III for 

African American students undergoing special education evaluations. The sample 

consisted of 58 African American students from the Mississippi delta region of northeast 

Arkansas who had been referred because of academic difficulties. Confirmatory factor 

analyses were conducted to investigate the stability of the WISC-III factor structure. 

Initial factor loading results indicated that 44% of the variance could be accounted by one 

variable. All subtests loaded on this factor at .4 or higher, thus indicating support for the 

Full Scale IQ. Similar support was found when varimax rotations were conducted for the 

Verbal and Performance IQ scores. However, there were problems during the rotation. 

Two subtests. Arithmetic and Digit Span did not load with the other Verbal subtests 

following rotation. Additionally, the Coding subtest also did not load on the Performance 

scale after rotation. Thereby providing evidence that there is a difference between 

language and numerical abilities with the African American population. Nevertheless, the 

generalization of these results is limited because of the small sample sizes used. It is 

suggested that factor analysis methods be used with samples of 100 or greater. The 

interpretation of these results is also cautioned in that the sample came from a restricted 

geographical region.
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In 1997, Kush and Watkins conducted an exploratory factor analysis of the WISC 

III for a population of 161 African American students who had been identified to receive 

special education services. In order to simulate the analysis techniques that were 

reported in the test manual, a varimax rotation was conducted for all factors with 

eigenvalues greater than 1.00. The results reported were that a substantial proportion of

♦ U d  « ' O n ' i n o a  M ' O C  o  n o n o v n  I f o A t A r  \  A
u i w  r O i i a u w w  ** J o  u w w u u t i i w u  i u i  k j j  a  c w n w i a t  i u w ^  ^ . t u u i u u u U i i ^  4 u i w  d u t i i u i o

found that the traditional factor structure of the WISC III was substantiated by the results 

obtained. All the subtests loaded highly on two rotated factors. In the generalization of 

results it must be noted that the concern for construct validity can not be determined by 

this one analysis, yet the results provide some evidence of the validity of this measure. 

Additional limitations were that participants' Full Scale IQ Scores were 20 points lower 

than the average IQ scores reported in the test manual: archival test records were the data 

pool: and all of participants had undergone special education evaluations. While these 

occurrences in the data limit the generalization of the results, the information gathered 

provided a contrast to the Jones & Slate (1995) study as to whether the WISC III has 

sufficient construct validity for African American children.

Multi-sample confirmatory factor analysis and construct validity. From the 

studies previously discussed, it is evident that researchers frequently use the factor 

analytic method to evaluate the validity of instruments. Factor analysis has been one of 

the most commonly used statistical methods to investigate the construct validity of 

assessment tools for different ethnic minority populations. In fact, Reise, Widaman, & 

Pugh (1993) examined whether confirmatory factor analysis or item response theory 

would be an appropriate statistical method to examine individual test scores drawn from
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two different populations. The authors compared mood ratings of undergraduate students 

from the University of Minnesota in the United States with undergraduate students from 

the University of Najing in China. The independent variables were the geographic 

location of the students, ethnicity and culture. The dependent variable was their obtained 

score on the mood scale.

Both confirmatory factor anaiysis and item response theory procedures were used 

to analyze the data obtained from the covariance matrices of the groups. A model of fit 

was estimate for the assessment results. In the confirmatory factor analysis, the 

researchers used a three-step process to test for differences in performance of the groups 

on the scale. In the first step, the latent variables were constrained to assess full and 

partial measurement invariance in factor loadings. In the second step, the factor variances 

were constrained to be equal. In the final step, one sample’s variances were constrained 

to allow for comparisons in the second sample group. In the item response theory, the 

analysis was conducted by a recalibration of theta estimates to investigate practical fit of 

the data.

The results obtained showed that the baseline model provided an adequate 

explanation of the observed data (x:=74.84, pc.001). However once the researchers 

constrained all elements to suggest full model fit, there was a statistically significant 

decrease in fit (Ax2=15.19, pc.001), therefore the researchers were able to reject the null 

hypothesis that there was invariance across the two groups. The results obtained from the 

item response theory analysis also revealed similar trends in the data. The authors 

concluded that the processes of using confirmatory factor analysis and item response 

theory were relevant to investigate of construct validity to determine measurement
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invariance across groups. The confirmatory factor analysis procedures were determined 

to be more user friendly than the item response theory methods, however caution would 

be needed to rely on both the practical and statistical indices to determine statistical 

significance. The authors did caution that there are some who believe that the use of 

modification indices leads to post hoc “fitting the data.” Additional research has been 

conducting that provides support to the use of confirmatory factor analysis to investigate 

measurement invariance across groups.

Byrne, Shavelson, & Muthen (1989) demonstrated the application of confirmatory 

factor analysis in testing for group mean differences. Using data gathered from 11th and 

12th grade low and high ability tracked participants in the development of a self concept 

measure, the researchers searched for differences in the low and high ability tracked 

students using confirmatory factor analysis. First, the authors examined the data to 

establish baseline models. Next, the invariance of the self-concept measurements and 

structure across the groups was investigated. Finally, the latent mean track differences 

were tested for equality while providing constraints on the factor variables.

The results showed that the hypothesized model of fit was not an adequate 

representation of the obtained data (x:= 160.54. BBI=.89, TLI=.87 low track and 

X‘=40l.09, BBI=.92, TLI=.89 high track). Therefore the hypothesis of equivalence of 

covariance matrices also was rejected. While the factor loadings were not found 

invariant, there were differences found in various subscale areas like general academic, 

English and mathematics self-concept. In conclusion, the differences found in the overall 

general self-concept were not invariant across the high and low track students.

Limitations of this study include that there was not an in depth description of the samples
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provided and the sequential testing of models in the exploration of partial measurement 

invariance may have influenced the results obtained. Nevertheless, the study does 

provide support for the use of confirmatory factor analysis in investigating measurement 

invariance across groups.

Within the school psychology literature, the use of multi-sample confirmatory 

factor anaiysis (MCFA) has been demonstrated in the examination of measurement 

invariance for the WISC III (Keith & Witta, 1997; Kush, Watkins, Ward, Ward. Canivez 

& Worrel. 1999). Keith & Witta (1997) used MCFA techniques to answer the questions 

of whether the WISC III measures the same constructs over the 11 -year age span of the 

test. Through an analysis of the WISC III standardization data correlation matrices and 

standard deviations as reported in the test manual, the authors engaged in a stepwise 

confirmatory factor analysis process to examine the covariance matrices, factor structure, 

factor loadings and variances of the test. From the results obtained, the authors failed to 

reject the hypothesis that the WISC III measures the same construct across age groups 

(X2(671)=553.06, p>.05). There was also evidence that the factor structures were 

equivalent across age groups (x:(971)=732.67, p>.05). Next, the authors found that the 

factor loadings and subtest unique and error variances were equivalent across the 11-year 

age span. However, the authors did find that a four-factor model was a better fit to the 

data than the two factor model suggested in the test manual. While the authors concluded 

that the WISC III appeared to be a consistent measurement instrument across time, they 

warned the practitioner in interpreting a two factor instead of a four-factor model. Even 

though this study was based on the covariance matrices listed in the test manual; the
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authors did provide evidence regarding the use of multi-sample confirmatory factor 

analysis in determining the construct validity of an instrument.

While the literature discussed thus far regarding the use of confirmatory factor 

analysis has focused on different countries, placement tracks and age groups, Keith, 

Fugate. DeGraff, Diamon, Shadrach & Stevens (1995) provided the seminal work 

regarding the use of multi-sample confirmatory factor analysis in investigated construct 

bias based on ethnic differences within the United States. This research study 

demonstrated the use of multi-sample confirmatory factor analysis to study construct bias 

in the Kaufman Assessment Battery for Children (K ABC). The sample consisted of raw 

data obtained from 813 Caucasian and 486 African American students tested during the 

K ABC standardization process. The first step in the multi-sample confirmatory factor 

analysis procedure was to develop correlation matrices for each age level and ethnic 

group. The hypothesis was to specify these matrices to be equal for both groups. Second, 

the factor structure as explained in the test manual was tested for equivalence between 

the groups. This second procedure included an investigation of the factor loadings, the 

factor correlation, factor variances and subtest unique and error variances were tested for 

equivalence across groups.

From the results obtained, the K ABC was determined to be a relatively bias free 

instrument. The authors did not find statistically significant differences when examining 

the differences between the covariance matrices of both groups. However, statistically 

significant differences were found for the 9-10 year old groups when the subtest unique 

and error variances were not allowed to vary (Ax:=25.69( 13), p=.019). Statistically 

significant differences also were found for the 11-12 year old group when factor loadings
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and correlations were invariant (Ax:= 10.73(3), p= .013). While statistically significant 

differences were found in these areas, the differences were due to less critical aspects of 

measurement. The authors concluded that the K ABC appeared to measure the same 

thing across the age groups, however, whatever is being measured may not be what the 

test publishers suggest. In brief, the school psychology literature has begun to examine 

the use of measurement invariance investigation procedures to determine the construct 

bias of frequently used assessments. The focus of the current study is to extend the 

literature base by examining construct bias in the most frequently used IQ test, the WISC 

III. for ethnic minorities students.

Summary

In summary, the literature review began with a discussion of the history and 

trends of education and African American students. It was discussed that African 

American students have been thought to achieve intellectual and academically below 

other ethnic groups. The misconception of underachievement led to and was reinforced 

by systematic discriminatory practices such as ability grouping, tracking and 

overrepresentation in educable mentally handicapped special education programs. The 

response of the African American community to such practices was litigation. The review 

then examined court cases that have sought to improve the educational plight of African 

Americans. With the most controversial issue being the overrepresentation of African 

American students in educable mentally handicapped classes, the special education 

process was discussed next. The roles that teachers, school personnel and school 

psychologists play, from the referral through the assessment given, were crucial to the 

inquiry of why African Americans experience differential educational outcomes in the
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public school environment. To further investigate the trend of overrepresentation, the 

review focused on the intellectual measures given and the presence of construct bias. 

Specifically, the WISC III was discussed because of it being the most frequently used IQ 

measure. Researchers in the school psychology field have begun to use more 

sophisticated analysis techniques to examine measurement invariance. One emergent 

technique has been multi-sample confirmatory factor analysis. The purpose of this 

research study is to conduct a multi-sample confirmatory factor analysis of the WISC III 

to determine measurement invariance between African American and Caucasian students.
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Chapter 3 

Method

The purpose of this study was to compare the factor structure of the WISC III for 

a sample of African American and Caucasian students. This chapter begins with a 

discussion of the students selected to participate. The questions of who would participate, 

how' many would participate, and how they would be selected were answered. The next 

section outlined the measures used. Specifically, information regarding the validity and 

reliability of the WISC III are provided. The procedures used to collect the data and the 

data analysis process involved in multi-sample confirmatory factor analysis are outlined. 

Participants

The participants were selected from the population of students age 6 through 16 

who were identified for assessment (academically or behaviorally) in the Hillsborough 

County (Tampa, Florida) public school system from the 1994-95 through the 1998-99 

school years. The Hillsborough County school system, the 12th largest school district in 

the United States, has an enrollment of approximately 154.000 students (Hillsborough 

County Government, 1999). The reported ethnic stratification of the district is as follows: 

Caucasian 75.4%, African American 12.2%, and Hispanic 12.4%. Hillsborough County 

reported a teacher to student ratio of 1 to 16.5. which was described as “one of the 

lowest” of the thirteen largest school districts in the nation (Hillsborough County 

Government, 1999).
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Referral Process

Student IQ score data were accessed from the Hillsborough County Public 

Schools central files database. The database consists of student data that were collected 

during the referral process for special education eligibility determination. The referral 

process for students in Hillsborough County begins by the classroom teacher completing 

a request for assistance to the Intervention Assistance Team because a student is 

demonstrating either superior or insufficient academic or behavioral achievement. The 

Intervention Assistance Team recommends interventions that the teacher can use with the 

referred student. If satisfactory improvement is made, the process ends. If satisfactory 

progress is not made, the student is directed to the Child Study Team, which may include 

the classroom teacher, school guidance counselor, principal, assistant principal, special 

education specialist and/or school psychologist. Any member of this team may complete 

an official referral for psychological testing or special education assessment. After the 

referral for testing is completed, the referral is sent to central files to be entered into the 

computer system. A copy of the referral data screen can be viewed in Appendix I. The 

referral data screen lists the student name and number, the reason for the referral, the 

referral initiation date, the referral completion date, the school number and the work 

number of the person submitting the referral. The referral is then sent to the 

Psychological and Diagnostic Services Department where it is assigned to a state- 

certified school psychologist. The assessment process follows:

1. The cumulative records of the referred student are reviewed.

2. The referred student is observed in the classroom setting.

3. A student interview is conducted prior to the assessment.
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4. The student is given a battery of tests depending on the reason for referral. Most 

students are given intellectual and academic achievement measures.

5. The results of these assessments are written in a report that is reviewed by the school 

Child Study Team. The Child Study Team uses the data generated from the report in 

conjunction with other data to determine special education placement eligibility.

6. The assessment results are logged into the school district centrai flies database. A 

copy of the assessment data screen is included in Appendix II. The database lists the 

student name and number, the central file number, date the test was given, the type of 

test and the score earned. The school psychologist recommendations regarding 

special education placement also are logged into the school district central files 

database (see Appendix III). The recommendations screen lists the student name and 

number, the central file number, the diagnosis code and the date.

The Hillsborough County Public School System reported that a statistically 

significant number of African American males are overrepresented (i.e., higher referral 

percentage than what would be expected based on their population in the school district) 

in the referrals for behavioral difficulties, however these data were determined to not be 

clinically significant (B. Haines, personal communication, September 20, 1999). The 

school district reported a “perceived" underrepresentation (lower referral percentage than 

what would be expected based on their population in the school district) of minority 

students in the gifted special education category. However, with the use of an alternative 

identification process for minority students, there are comparable numbers of students of 

all ethnic groups represented in the gifted program. During the 1999-2000 school year, 

the school district began to require the teacher and referral agent to report their own
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ethnicity on the referral form. This researcher attempted to gather data for the number of 

African American students annually referred for special education evaluation and the 

number of African American students annually referred to the gifted education program, 

but they were not available from the Hillsborough County Public School System. 

However, from the number of students represented in special education programming, it 

is assumed that there is a difference in the referral rales of students by ethnicity. Of the 

total school district population, there are 30,251 (approximately 19%) students enrolled 

in special education programs (Florida Department of Education, personal 

communication. October 15, 1999). Caucasian students account for 75% of the total 

school district population and 57% of the special education population. African American 

students account for approximately 12% of the total school district population and 23% 

of the special education population. Hispanic students also account for approximately 

12% of school district population and 15% of the special education population. From 

these data it appears that the African American population may be overrepresented in the 

special education population in comparison to their representation in the school district.

A “c” test was conducted in order to provide information regarding the statistical 

significance of the representation of ethnic minorities in the special education referral 

process. A statistically significant c was found (c=-51.6) when examining if the number 

of African American students in the referral sample was proportional to the number of 

African American students in the Hillsborough County Public School District. These 

results suggest that there may be a referral bias in the special education process. The 

African American student population may be overrepresented in the special education 

population in comparison to their representation in the school district.
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Participant Selection Procedures

The selection procedures for the participants in this study were as follows:

1. Consent was obtained from the Hillsborough County Public School System Office of 

Assessment and Evaluation (OAE) to conduct the investigation. The OAE requested that 

only persons employed by the school district access the central files database of potential 

participants and the central files folders of the identified participants. Additionally, 

consent was obtained from the University of South Florida Institutional Review Board to 

conduct the study. Confidentiality was maintained regarding personal student data by 

maintaining the listing of student names, numbers and central file numbers in a secured 

area.

2. A stratified, random sample plan was used to ensure that the sample data consisted of 

the students who met the criteria for inclusion. The pool consisted of students who had 

not been identified by the Child Study Team to receive special education services and 

students from the special education population who had been identified with gifted, 

learning disabled, educable and trainable mentally handicapped disabilities. This data set 

included 23,254 African American, Caucasian, Hispanic, Asian, Indian and Mexican 

students from the Hillsborough County Public School District. Because the current study 

only examined African American and Caucasian students, the Hispanic, Asian, Indian 

and Mexican students were deleted from the pool. The final pool consisted of 18,540 

African American and Caucasian students.

3. The potential participants were selected from the central files database based on the 

following parameters: the referral and testing occurred during the 1995-96 through 1998-
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99 school years, they were of Caucasian or African American ethnicity and they were 

given the WISC III intelligence test.

4. The potential participants were sorted by a number of variables. First, the participant 

pool was sorted into 8 age categories (6-6.11, 7-7.11, 8-8.11, 9-9.11, 10-10.11, 11-12.11, 

13-13.11. 14-16.11). To replicate the data procedures used in the WISC III manual 

(Wechsler, 1991), the age ranges from 11.0 to 12.11 and 14.0 through 16.11 were 

collapsed into two categories. Second, the participant pool was sorted by gender to 

ensure that the population was represented by an equal number of males and females. 

Third, the participant pool was sorted by IQ. Because the standard deviation of the WISC 

III is 15, the IQ scores were sorted into 7 categories (<55, 55-69, 70-84, 85-99, 100-114,

115-129, =/>130). Finally, the participant pool was sorted by race to insure that there was 

equivalency across groups. This 8x2x7x2 model created 224 categories, which were 

listed on the final report.

5. From the final report, the SAS (SAS Institute, 1996) statistical data analysis program 

was used to apply a random number to each student. Participants were selected by taking 

the four highest random numbers in each category. There were some categories that did 

not contain four students to select from. In this case, all of the students in the category 

were selected. This yielded 880 students as potential participants.

6. From the list of 880 potential participants, central files numbers, date of birth, gender 

and ethnicity were listed separately on datasheets.

7. Data collectors from the Central Files Department of the Hillsborough County School 

District were trained to assist the researcher in transferring the student data from the 

Hillsborough County central files folder into the research study datasheets (see Appendix
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V). First, the central file number was obtained from the datasheets. Second, the central 

file was located and reviewed for WISC III data. Third, the WISC III data (e.g.. Full 

Scale IQ and subtest scale score data) were recorded on the datasheet. Finally, the 

handwritten datasheets were transferred by three (3) persons to the computer database. 

The data transfer personnel obtained 100% accuracy in data transfer and interrater 

agreement prior to the start of data transfer.

8. The WISC III data obtained included the Full Scale IQ score and the scale scores 

(Information, Similarities, Arithmetic, Vocabulary. Comprehension. Digit Span, Picture 

Completion, Picture Arrangement, Block Design, Object Assembly, Coding). The Digit 

Span subtest is a supplementary subtest and was not consistently administered within the 

population. Therefore, the scores obtained from the Digit Span subtest were not included 

in the present study.

9. Interrater agreements were computed for 20% of the data transfers. Reliability 

estimates were computed by dividing the total number of accurate transfers by the 

number of accurate plus inaccurate transfers multiplied by 100, with a criterion of 95% 

accuracy. Interrater agreement equaled 100%.

Measures

The WISC III is a test that purports to measure a child’s intellectual functioning 

based on their skills in completing various tasks requiring the use of both verbal recall of 

information and facts and the manipulation of objects. A composition of 10 subtests 

yields an overall Full Scale IQ score. The test is divided into two scales. Verbal and 

Performance. Tasks on the Verbal scale include answering specific academic and factual 

questions typically learned in school, telling how two things are alike and defining
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words. Tasks on the Performance scale include the use of both speed and accuracy in 

physically manipulating objects. For example, the student is required to arrange pieces 

of a puzzle to form common objects and arranging sets of blocks to match a given 

pattern. The test also may be reorganized into a four-factor model of Verbal 

Comprehension, Perceptual Organization, Processing Speed, and Freedom from 

Distractibility (Wechsler, 1991).

From the information presented in the manual (Wechsler, 1991). the WISC III 

appears to be a reliable instrument. Split-half reliability coefficients ranged from .70 to 

.95 on the subtests and factor scales. 353 members of the standardization group were 

tested twice to assess the test-retest stability of the instrument. Given a median of 23 

days, stability coefficients ranged from .56 to .94 on subtests and factor scales.

Interscorer agreement was found to be adequate, ranging from .90 to .98 on various 

subtests. Appendix IV contains a copy of Table 5.1 from the WISC III manual. This table 

lists the reliability coefficients of the subtests, IQ scales and factor-based scales by age.

Exploratory factor analyses were conducted on the standardization sample data to 

determine the internal structure of the instrument (Wechsler. 1991). Using principal 

components, iterated principal axis, and maximum likelihood extractions, the test 

publishers found a best fit with the four-factor model. There appeared to be two major 

factors (Verbal Comprehension and Perceptual Organization) that account for 45% of the 

variance and two minor factors (Processing Speed and Freedom from Distractibility). 

Confirmatory factor analyses also were conducted to assess best fit to the data. While the 

test publishers did note the fit of the data to the younger (6-7) age groups to a five-factor 

model, the results showed that a four-factor model was the model o f best fit across all age
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groups. There have been numerous studies regarding the factor structure of the WISC III 

(Bracken, 1993; Carvajal, Hayes, Lackey, Rathke, Wiebe, & Weaver, 1993; Doll & 

Boren, 1993; Mailer & Braden, 1993; Slate, Jones, Graham & Bower, 1994; Teeter & 

Smith. 1993; Weiss, Reifitera, & Roid, 1993; Wessel & Potter, 1994). The test manual 

reports WISC III Full Scale IQ score correlation with the Differential Ability Scales 

(DAS) General Conceptual Ability score of .92. The Verbal IQ score correlated .87 with 

the DAS Verbal Ability score. Finally, the WISC III Performance IQ score correlated 

highly with the DAS Nonverbal Reasoning Ability score (r=.78) and Spatial Ability score 

(r=.82). Other studies conducted found adequate convergent validity between the WISC 

III and other commonly used tests of intelligence, such as the Stanford Binet Intelligence 

Scale-IV (Bracken. 1993; Carvajal, Hayes, Lackey, Rathke, Wiebe. & Weaver, 1993).

When discussing the validity of a cognitive measure, it is important to examine 

how the instrument relates to academic achievement (predictive validity). The test 

manual reported moderate correlations between the WISC III and the Otis-Lennon 

School Ability Test (r=.38 to .73). Bracken (1995) reported that since the publication of 

the WISC III, IQ-achievement correlational studies have been conducted and found 

"adequate” results for normal, severely emotionally disturbed, language/speech impaired 

and hearing-impaired/deaf populations. For the Caucasian population, Weiss, Prifitera. & 

Roid (1993) found significant correlations between Full-Scale IQ scores and reading 

achievement scores (r=.658, p=.0001), mathematics achievement scores (r=.601, 

p=.0001), and writing achievement scores (r=.474. p=.0001) when the normal population 

of students were given the WISC III and a standardized achievement measures (e.g., 

Comprehensive Test of Basic Skills, California Achievement Tests). Similar results were
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found with the African American population, correlations for reading achievement 

(r=.707, /?=.0001), mathematics achievement (r=.575, p=.0001), and writing achievement 

( r=.499, p=.0001) were statistically significant.

When comparing adolescent males with severe emotional disturbance (ED) with a 

control group, Teeter and Smith (1993) found that for both groups a significant amount of 

the variance in reading achievement scores (e.g., WJ-R) was accounted for by the WISC 

III scores (ED=48%, control=72%). For mathematics achievement, the authors found 

99% of the variance accounted for in the ED group and 80% of the variance in the 

control group. Doll & Boren (1993) examined language/speech impaired students scores 

on the WISC III with WJ-R scores in Reading, Mathematics and Language. While a 

statistically significant correlation was not found between the WISC III Full-Scale IQ 

scores and the obtained scores in Reading (r=.53,p>.01), there were statistically 

significant scores in Mathematics (r=.62, pc.Ol) and Language (r.=59, p<.01). With the 

hearing-impaired/deaf populations. Mailer and Braden (1993) found adequate 

correlations between the WISC III Performance IQ-Verbal IQ composite and the 

Stanford Achievement Test-Hearing Impaired (SAT-HI) scores in Total Reading (r=.71) 

and Total Language (r=.77) and no statistical significance with Total Mathematics 

(r=.81).

Mailer and Ferron (1997) investigated invariance in the WISC III when 

examining deaf students compared with the standardization sample. Using multi-sample 

confirmatory factor analysis, the authors found that the general four factor structure 

appeared to be similar across groups. However, the factor covariance matrices, error
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variances and path coefficients were not invariant. Thereby providing data suggesting 

that the WISC III may measure different constructs across groups.

The test publishers also report that a bias study was conducted during the 

standardization process. However, the results of this analysis were not presented in the 

manual. In a review of the WISC III. Braden (1995) summarized that the WISC III has 

strong technical adequacy as reported in the manual. However, he did suggest additional 

areas of research in subtest stability, factor structure and the lack of a theoretical base for 

the hierarchical cognitive model. While the WISC III appears to be a relatively strong 

instrument for certain groups, the lack of information regarding testing for bias for ethnic 

minority groups was the purpose of the current study.

Data Analysis

The researcher used multi-sample confirmatory factor analysis (MCFA) to 

compare the African American and Caucasian student performance on the WISC III to 

examine factoral invariance. MCFA provided a more direct comparison in the 

investigation of factor structure equivalence across groups (Keith et al„ 1995). Because 

intellectual measures are used with various ethnic populations, there is an assumption 

that the same constructs are measured across groups. Through using MFCA procedures, 

we were provided with more information regarding the appropriateness of such an 

assumption with the WISC III.

Using the EQS statistical data analysis program (Bentler, 1995), the first step 

began with a comparison of the two samples to examine model fit (see Figure I).

76

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Verbal IQ

Performance

Vocabulary

Object Assembly

Similarities

Coding

Block Design

Picture Completion

Comprehension

Picture Arrangement

Arithmetic

Information

Figure 1. WISC III Two Factor Model.

All parameter estimates of the factor solution were allowed to vary. This first step was 

equivalent to conducting separate confirmatory factor analyses for the Caucasian and 

African American participants. The step procedures outline model fit in providing the 

most parsimonious explanation of test performance across groups. Using the analysis 

process suggested by Keith et al. (1995). the process continues with the researcher 

conducting a 4 step series of analyses during which all possible parameters (factor 

loadings, the factor correlation, factor variances and subtest unique and error variances) 

are constrained across groups. Specifically, in step 2 the factor loadings were held 

constant for both groups. In step 3, the factor loadings, factor variances and the factor
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correlation were held constant across groups. For step 4. all parameter estimates were 

constrained to be equal (factor loadings, the factor correlation, factor variances, and 

unique and error variances). This test allows the researcher to test for fit to the specific 

model of the WISC III designated in the manual. The final step was to investigate 

equivalence of covariance matrices for the Caucasian and African American samples, 

without specifying a factor model. This analysis assisted m determining whether the 

WISC-III measures the same constructs or attributes across both groups (Witta & Keith. 

1997).

The chi square was one of the measures used to determine goodness of fit. In 

steps 2. 3 and 4, changes in chi-square also were evaluated to determine goodness of fit. 

Joreskog and Sorbom (1989) describe the chi square as a measure of the fit of all models 

in all groups to the data from all groups. Bollen (1989) suggests that when using a 

hierarchy of hypotheses (such as in the current study), it is best to examine changes in chi 

square as parameters estimates are restricted. The changes in chi square were more 

appropriate because we are using nested models, meaning the hypotheses in steps 2, 3, 

and 4 were nested in the hypothesis in step 1. The chi square statistic is one of the most 

frequently reported fit statistics in confirmatory factor analysis. However, it is often 

supplemented by other statistics because it is directly related to sample size (Keith et al„ 

1995). Large samples tend to provide significant chi squares, even when a good model is 

specified. Therefore, to provide additional statistical support to model fit, the 

Comparative Fit Index (CFI) was reported. While Rigdon (1996) warns against the use of 

CFI in a confirmatory versus and exploratory context, the author does state that the 

measure may be beneficial with larger sample sizes. As an additional measure of
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practical fit, the Bentler and Bonett (1980) Nonnormed Fit Index (NNFI) was used. Hu & 

Bentler (1998) suggest the criteria of greater than .95 to indicate appropriateness of 

model fit. The following research questions were answered using the step process:

1. Is construct bias present or absent in the WISC-III when comparing a sample 

of African American and Caucasian students? (steps 1-5)

2. Are the factor loadings invariant across the African American and Caucasian 

student populations? (step 2)

3. Are the factor correlation and factor variances invariant across the African 

American and Caucasian student populations? (step 3)

4. Are the subtest unique and error variances invariant across the African 

American and Caucasian student populations? (step 4)

5. Are the covariance matrices of subtest scores equivalent for African American 

and Caucasian students? (step 5)
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Chapter 4 

Results

The present study was undertaken to investigate the factor structure of the WISC 

III for a sample of African American and Caucasian students. The study explored the 

degree to which the WISC III measured the same underlying constructs for a sample of 

African American students as it did for a sample of Caucasian students. It was 

hypothesized that there would not be a statistically significant difference in the factor 

structure of the WISC III for the African American and Caucasian students. It also was 

hypothesized that there would be no statistically significant differences when comparing 

the covariance matrices, factor loadings, the factor correlation, factor variances and 

subtest unique and error variances in the WISC III for a sample of African American and 

Caucasian students.

The results of this study are presented in three sections. Section One describes the 

demographic characteristics of the sample. Section Two provides a description of the 

descriptive statistics and factor model of the two samples. Section Three presents the 

results of the multi-sample confirmatory factor analysis.

Section One

Participants. The initial sample for the study included 880 potential participants 

from the categories created to represent the African American and Caucasian groups 

based on ethnicity, gender, IQ category and age category. After central files records
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were gathered, there were 545 (62% of the pool) participants included from the 

Hillsborough County Public School System who had been referred for additional testing 

for either superior or insufficient academic or behavioral progress. The intent of this 

study was to examine specific aspects of the factor structure of the WISC III in the 

African American and Caucasian populations. The WISC III Full Scale IQ and scale

— ^  C  i  i l o  •—» A » U  \  7 » ^ r » U t i l n  • C  o  n r o k o n c ’ r > n  M^ c u t t  uu id  v im ui luauuu , O inu iU nuL j,  n u u m i c u c ,  * u c u u u ia i  j  , 'w-uiupiciiwiihiwii,

Span, Picture Completion. Picture Arrangement, Block Design, Object Assembly, 

Coding) for 291 Caucasian and 254 African American students were accessed. The 

sample consisted of 545 children, 264 male and 281 female, distributed across 8 age 

categories (6-6.11, 7-7.11, 8-8.11.9-9.11. 10-10.11, 11-12.11, 13-13.11. 14-16.11). The 

age categorization was replicated from data reported in the WISC III technical manual 

(Wechsler. 1991). The sample also consisted of 7 Full Scale IQ categories (<55. 55- 

69,70-84, 85-99, 100-114, 115-129, >130). The IQ categorization was based on the 

standard deviation (SD=15) of WISC III Full Scale IQ scores. All participants were given 

the Wechsler Intelligence Scale for Children- Third Edition (WISC III). Table 1 details 

the breakdown of ethnicity and numbers of children at each age level included in this 

study. There were 4 persons without age level data that were not included in this table. 

Table 2 provides demographic data of the sample at each IQ category by ethnicity.
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Table 1

Demographic Characteristics of the Sample: Participants bv Ethnicity and Age Level

Age Caucasian African American TOTAL

6 (6.0-6.11) 26 19 45

7(7.0-7.11) 29 31 60

8 f8.u-8.i i) 35 35 70

9(9.0-9.11) 42 42 84

10(10-10.11) 42 30 72

11-12(11.0-12.11) 41 33 74

13 (13.0-13.11) 37 34 71

14-16(14.0-16.11) 35 30 65

TOTAL 287 254 541
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Table 2

Demographic Characteristics of the Sample: Participants bv Ethnicity and 10 Level

IQ Caucasian African American TOTAL

<55 19 32 51

55-69 50 36 86

70-S4 4i 46 87

85-99 53 47 100

100-114 55 42 97

115-129 39 32 71

>130 34 19 53

TOTAL 291 254 545

The group data were analyzed to ensure that the African American and Caucasian 

samples were comparable. With respect to race, 46.61% of the total sample consisted of 

African Americans while 53.39% were Caucasian. The gender composition of the total 

sample consisted of 51.56% males and 48.44% females. A chi square analysis was 

conducted to determine if there were statistically significant differences in the ethnic and 

gender balance of the sample. The results showed that the balance of genders for African 

Americans was not statistically significantly different from the balance of Caucasians. 

(X'(l)=-259. p=.611) (see Table 3).
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Table 3

Demographic Characteristics of the Sample: Participant Ethnic and Gender Chi Square

Table

Frequency

Percent

Female Male Total

African American 126 128 254

23.12 23.49 46.61

Caucasian 138 153 291

25.32 28.07 53.39

Total 264 281 545

48.44 51.56 100.00

In terms of the age categories, there were no statistically significant differences 

found between the groups by race across the 8 age categorizations (6-6.11. 7-7.11, 8- 

8.11.9-9.11. 10-10.11, 11-12.11. 13-13.11. 14-16.11) (see Table 4).
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Table 4

Demographic Characteristics of the Sample: Participant Age Categorization Chi

Square Table

Frequency 1 *> j 4 5 6 *7 8 Total

Percent (6-6.11) (7- (8- <9- (10- (11- (13- (14-

7.11) 8.11) 9.11) 10.11) 12.11) 13.11) 16.11)

African 19 31 35 42 30 33 34 30 254

American 3.51 5.73 6.47 7.76 5.55 6.10 6.28 5.55 46.95

Caucasian 26 29 35 42 42 41 37 35 287

4.81 5.36 6.47 7.76 7.76 7.58 6.84 6.47 53.05

Total 45 60 70 84 72 74 71 65 541

8.32 11.09 12.94 15.53 13.31 13.68 13.12 12.01 100.0

Additionally, there were no statistically significant differences found between the two 

races in the distributions across the 7 IQ categories (<55, 55-69,70-84, 85-99, 100-114, 

115-129, >130) (x: (6)= 10.45, p=l07) (see Table 5).

85

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table 5

Demographic Characteristics of the Sample: Participant 10 Categorization Chi Square

Table

Frequency

Percent

<55 55-69 70-84 85-99 100-

114

115-

129

=/>l30 TOTAL

African 32 36 4b 47 42 32 19 254

American 5.87 6.61 8.44 8.62 7.71 5.87 3.49 46.61

Caucasian 19 50 41 53 55 39 34 291

3.49 9.17 7.52 9.72 10.09 7.16 6.24 53.39

TOTAL 51 86 87 100 97 71 53 545

9.36 15.78 15.96 18.35 17.80 13.03 9.72 100.00

Section Two

Descriptive Statistics. Univariate statistics were calculated to examine the 

normality of the distribution of scores by race across the 10 subtests of the WISC III 

(Picture Completion, Information, Coding, Similarities, Picture Arrangement, Arithmetic, 

Block Design, Vocabulary, Object Assembly, and Comprehension). Table 6 provides the 

descriptive statistics for each variable by race.
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Table 6

Descriptive Statistics for the WISC III Subtests bv Race

Variable Name Race Mean Standard Deviation Skewness Kurtosis

Picture Completion AA 8.09 4.12 -.03 -.63

C 8.90 4.01 -.10 -.51

Information AA 7.81 4.41 .34 -.88

C 8.97 4.41 .06 -.96

Coding AA 9.07 4.41 .15 -.78

C 8.84 4.18 .10 -.79

Similarities AA 8.22 4.62 .08 -1.02

C 9.14 4.55 -.05 -.85

Picture Arrangement AA 8.02 4.53 .30 -.57

C 8.82 4.70 .02 -.91

Arithmetic AA 8.18 4.25 .12 -.72

C 8.45 4.28 -.01 -.73

Block Design AA 8.14 4.31 .11 -.71

C 9.22 4.80 .12 -.64

Vocabulary AA 8.15 4.53 .27 -.75

C 9.16 4.45 .08 -.72

Object Assembly AA 8.00 4.06 .06 -.37

C 8.86 4.19 .00 -.52

Comprehension AA 8.65 4.67 .06 -.85

C 9.49 4.80 -.14 -.90

Note. AA=African American. C=Caucasian
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The mean scores ranged between 7.81 and 9.49 for the African American and Caucasian 

samples. The standard deviations for both groups fell between 4.01 and 4.80. The 

obtained mean scores for each subtest of the WISC III were lower than subtest scores 

reported in the WISC III manual (Weschler, 1991). In the WISC III manual, the average 

subtest mean score fell between 9.8 and 10.09. The average standard deviations as 

reported in the manual, fell between 2.0 and 3.8. The obtained subtest standard deviations 

for the current study were greater than those reported in the WISC III manual. Therefore, 

the sample average subtest scores and standard deviations represented more variability 

within the sample than that which was reported in the WISC III standardization sample.

When examining the variability of the sample, there were no notable degrees of 

skewness found in these two groups. However, there were consistently negative kurtosis 

values, which indicated that the scores tended to fall in close proximity of each other. 

Meaning, there were less outliers than what would be expected in a normal distribution. 

There was a departure from normality as evidenced in the negative kurtosis values. The 

majority of the kurtosis values fell between -.5 and -1.0. Therefore, the distributions of 

both samples were relatively platykurtic. While the skewness and kurtosis values 

obtained reflect a departure from what would be expected in the normal distribution, the 

departures from normality were not severe enough to warrant normality corrections.

Based on the demographic characteristics and preliminary statistical analysis of 

the sample, there appeared to be sufficient evidence to support an investigation of the 

proposed research questions using maximum likelihood estimation in the confirmatory 

factor analysis. Although there were data that violated the normal distribution
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assumption, the relatively small departures from normality were not significant enough to 

suggest a different data analysis process.

Additionally, the correlation matrices for the African American and Caucasian 

groups are presented in Tables 7 and 8. There were notable similarities across the groups. 

The obtained intercorrelations ranged from .55 to .88. The largest discrepancy was found 

between the interrelation cl Picture Completion and Coding for the African American 

(r=.65) and Caucasian (r=.56) groups with a difference of .09. The intercorrelations for 

the standardization sample are reported in the WISC III manual (Weschler, 1991). 

However, the intercorrelations reported in the manual were lower than those obtained 

with the current study. For example, the intercorrelations between the Information and 

Similarities subtests for the African American and Caucasian groups were .84 and .85, 

respectively. In the WISC III manual the average intercorrelation between the 

Information and Similarities subtest across all age groups was .66. The intercorrelations 

reported in the manual averaged between .24 and .70.
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TABLE 7

Correlation Matrix for the African American Sample

PIC INF COD SIM PICA ARI BLO VOC OBJ COM 
PIC 1.00000 0.73172 0.65022 0.71109 0.75015 0.73339 0.75314 0.74333 0.70790 0.70771

INF 0.73172 1.00000 0.66671 0.84375 0.72318 0.78318 0.72173 0.85724 0.70054 0.82343

COD 0.65022 0.66671 1.00000 0.65764 0.67295 0.71253 0.71217 0.68089 0.63210 0.65260

SIM 0.71109 0.84375 0.65764 1.00000 0.75086 0.77273 0.70466 0.83322 0.68627 0.83162

PICA 0.75015 0.72318 0.67295 0.75086 1.00000 0.75047 0.75369 0.74562 0.68335 0.72314

ARI 0.73339 0.78318 0.71253 0.77273 0.75047 1.00000 0.75245 0.78362 0.68303 0.75056

BLO 0.75314 0.72173 0.71217 0.70466 0.75369 0.75245 1.00000 0.73696 0.75579 0.66777

VOC 0.74333 0.85724 0.68089 0.83322 0.74562 0.78362 0.73696 1.00000 0.68318 0.81871

OBJ 0.70790 0.70054 0.63210 0.68627 0.68335 0.68303 0.75579 0.68318 1.00000 0.65356

COM 0.70771 0.82343 0.65260 0.83162 0.72314 0.75056 0.66777 0.81871 0.65356 1.00000

Note. PIC=Picture Completion. INF=Information, COD=Coding. SIM=Similanties. PICA=Picture Arrangement. 
ARI=Arithmetic. BLQ= Block Design. VOC= Vocabulary. OBJ=Object Assembly, COM=Comprehension

TABLE 8

Correlation Matrix for the Caucasian Sample

PIC INF COD SIM PICA ARI BLO VOC OBJ COM 
PIC 1.00000 0.73820 0.55607 0.71057 0.70251 0.67943 0.76598 0.71969 0.72193 0.68998

INF 0.73820 1.00000 0.59527 0.84542 0.74787 0.80047 0.71824 0.88493 0.67178 0.82693

COD 0.55607 0.59527 1.00000 0.60093 0.69718 0.69719 0.67087 0.62852 0.54927 0.62344

SIM 0.71057 0.84542 0.60093 1.00000 0.70929 0.75175 0.67902 0.84833 0.61389 0.83522

PICA 0.70251 0.74787 0.69718 0.70929 1.00000 0.75010 0.76944 0.73379 0.71104 0.73214

ARI 0.67943 0.80047 0.69719 0.75175 0.75010 1.00000 0.73548 0.79583 0.65727 0.76796

BLO 0.76598 0.71824 0.67087 0.67902 0.76944 0.73548 1.00000 0.71760 0.79664 0.68290

VOC 0.71969 0.88493 0.62852 0.84833 0.73379 0.79583 0.71760 1.00000 0.65209 0.85925

OBJ 0.72193 0.67178 0.54927 0.61389 0.71104 0.65727 0.79664 0.65209 1.00000 0.66107

COM 0.68998 0.82693 0.62344 0.83522 0.73214 0.76796 0.68290 0.85925 0.66107 1.00000

Note. PIC=Picture Completion. INF=lnformation. COD=Coding. SIM=Similarities. PICA=Picture Arrangement. ARI=Anlhmeuc, 
BLO=Block Design. VOC= Vocabulary. OBJ=Object Assembly. COM=Comprehension

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Factor Model. The first step began with a comparison of the two samples to 

examine model fit. All parameter estimates of the factor solution were allowed to vary. 

This first step was equivalent to conducting separate confirmatory factor analyses for the 

Caucasian and African American participants. Figure 2 exhibits the parameter estimates 

for the African American sample for the specified model. The results of this analysis 

yielded a statistically significant chi square (x"(34)=59.75, p=.0G4). The statistically 

significant chi square suggests that the specified model is not a perfect model for the 

data. It has been noted that the chi square can be statistically significant when a model is 

good, but not perfect. If forced to the specified model, the data yielded a statistically 

significant Bentler-Bonnett Nonnormed Fit Index (NNFI) of .987 and a Bender's 

Comparative Fit Index (CFI) of .990. These fit statistics reveal that when the data were 

forced to fit to the specified model, there was a relatively good fit.

Similar results were found when the independent confirmatory factor analysis was 

conducted with the Caucasian group. Figure 3 exhibits the parameter estimates for the 

Caucasian sample for the specified model. A larger chi square value was obtained with 

this group (x:(34)=131.94, p=.0001). Again suggesting that the specified model was not 

the ideal model fit for the data. However, the NNFI of .959 and CFI of .969 suggest that 

when the data were forced to the specified model, there was an acceptable fit.
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Figure 2. WISC III Factor Model for the African American Sample.
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Note. All parameter values are statistically significantly different from zero (p<.05).
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Figure 3. WISC III Factor Model for the Caucasian Sample.
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Note. All parameter values are statistically significantly different from zero (p<.05).

Next, the two groups were analyzed using a multi-sample confirmatory factor analysis. 

The results of the analysis of the two groups fit to the two-factor WISC III model yielded 

a statistically significant chi square value (x:(68)=191.70, /x.OOl). As previously stated, 

the significant chi square values obtained show that the specified two-factor WISC III
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model does not completely explain the observed covariances. It has been noted that the 

chi square statistic is dependent on sample size (Keith et al., 1995), therefore, additional 

fit statistics are reported. The Comparative Fit Index (CFI) of .979 and Bentler-Bonett 

Nonnormed Fit Index (NNFI) of .972 suggest a good fit of the data to the model. These 

fit statistics provide additional information regarding the fit of the data to the model if the

Jn fo  f /•*> n ̂  t  J  1̂ \ \  rV » *U ̂  » a
u d ta  »>ctc iuiccu  iu  t n  tuw n y  pwuiL.dii.i-i4 m uuci .  n  i tc a  iU ic i i ix  u ic  u u ia  tu  tit. utw

hypothesized model, the fit statistics examine whether the model represents the data well 

without depending upon sample size. The additional fit statistics show that the WISC III 

model provides a relatively good fit to the data for both groups.

Section Three

Multi-sample Confirmatory Factor Analysis (MCFA). Since the model appears to 

be a reasonable approximation for each group, the multi-sample confirmatory factor 

analysis was conducted (MCFA). As previously stated, the EQS statistical data analysis

program (Bentler, 1995), was used to conduct the MCFA. The step procedures outline

<

model fit in providing the most parsimonious explanation of test performance across 

groups. Table 9 outlines the results of the 4-step MCFA process.
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Table 9

Comparison of the Fit o f Model Factors Specifying Various Degrees of Freedom across

Ethnic Groups

Mode! Description X: (df) P CFI NNFI
t

X' change (df» P

Step 1: Independent group analysis 

of data fit to the model

197.92 (68) .005 .968 .959

Step 2: Factor loadings are invariant 204.20(75) <.001 .978 .973 6.28(8) >.05

Step 3: Factor loadings, the factor 

correlation and factor variances are 

invariant

207.94 (78) <.001 .977 .974 3.74(3) >.05

Step 4: Factor loadings, the factor 

correlation, factor variances, error & 

unique variances are invariant

214.17(88) <.001 .978 .978 6.23 (10) >.05

In step 2 the factor loadings were held constant for both groups. The results show 

that there was not a statistically significant change in chi square obtained by making the 

factor loadings the same for both the African American and Caucasian samples 

(Ax2(7)=6.28, p>.05). The measures of goodness of fit CFI (.978) and NNFI (.973) 

showed that with these constraints, the specified model was still a good fit for both the 

African American and Caucasian samples.

In step 3, the factor loadings, factor variances and the factor correlation were held 

constant across groups. There was not a statistically significant change in the fit from the 

previous step (Ax: (3)=3.74, p>.05). The fit indices (CFI=.98 and NNFI=.97) confirm that 

when the factor loadings, factor variances and the factor correlation are held constant the 

model still fits the data well.
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For step 4, all parameter estimates were constrained to be equal (factor loadings, 

the factor correlation, factor variances, and unique and error variances). The results 

obtained showed that when all parameter estimates were constrained, there was not a 

statistically significant change in the chi square (Ax:(10)=6.23, p>.05). Therefore, when 

all parameter estimates were invariant, the specified model of the WISC III was a good

fir fo r  kotl-» Afrioon Amonr*on onH f*on/'ocion comnlflc QQ MNTPT—
i l l  1W1 uOtli 111V > \111VUI1 . t t t iw t lv u i t  ttiiw tvMwvaJiuti Jw iit^iwo y w-* * —. > ‘ *—. ^w/ .

there were not statistically significant differences in the model for both groups, it appears 

that the same model could be used for both groups. This model is represented with the 

parameter estimates in Figure 4.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

96



16.93

Information 2.54.86

4 86ArithmeticVerbal IQ

3.85Similarities

Vocabulary

15.S3
Comprehension 4.16

Block Design

5.3794 Picture Arrangement

Performance 8.07Coding

4.57Picture Completion

18.71

Object Assembly

Figure 4. WISC III Factor Model for the African American and Caucasian Samples.

With the obtained results, it appears that the specified model provides a relatively 

good fit to the current study data. In order to provide more interpretable results. Figure 5 

represents the standardized solution for the data from both groups. It appears that the 

subtests representing the Verbal IQ factor have a higher correlation with the factor than
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Figure 5. WISC III Standardized Factor Mode for the African American and Caucasian 

Samples.

those that are representative of the Performance IQ factor. The path coefficients for the 

Verbal IQ factor range from .86 to .93 while the path coefficients for the Performance IQ 

factor range from .76 to .89. The r  are reported for each subtest. The obtained r2 shows 

the amount of variability within a specific subtest that can be accounted for by the factor. 

When examining the subtests that load on the Verbal IQ factor, the Verbal factor
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accounted for 87% of the variability in the Vocabulary subtest and 73% of the Arithmetic 

subtest. The Performance IQ factor accounted for 79% of the Block Design subtest and 

56% of the Coding subtest.

Steps 1 through 4 showed similarity in parameter values given a two-factor 

model. A more general test can be done by testing the equivalence of the variance/ 

covariance matrices. This analysis assisted in determining whether the WISC III 

measures the same constructs or attributes across both groups (Witta & Keith. 1997). The 

results yielded a chi square of 58.82. which was not statistically significant (p=.38).

In summary, when the two groups were constrained to fit the specified two-factor 

model of the WISC III, the data obtained revealed that the two-factor model may not 

have been a perfect fit, but did provide an adequate representation of the data. There were 

no significant differences found when using confirmatory factor analysis to investigate 

ethnic differences in the model fit when constraining various parameters.
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Chapter 5 

Discussion
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for a sample of referred African American and Caucasian students. The participants 

consisted of 545 children between the ages of 6 and 16 who had been referred for either 

superior or insufficient academic or behavioral achievement between the years 1995-

1997 in the Hillsborough County Public School System. These students were all given

the Weschler Intelligence Scale for Children- Third Edition. This chapter discusses the 

hypothesized research questions regarding the WISC III factor structure. Secondly, the 

obtained results are related with previous research on the WISC III factor structure 

followed by the limitations of the current research. The chapter concludes with a 

discussion of future areas of research.

Response to Research Questions

The first research question examined whether there would be statistically 

significant differences when comparing construct bias in the WISC III for a sample of 

African American and Caucasian students. From the results obtained, there were no 

statistically significant differences in the parameter estimates of African American and 

Caucasian students who had been referred for additional testing using the WISC III. 

Therefore, we failed to reject the null hypothesis that there were no statistically 

significant differences in the factor structure of the two factor model of the WISC III for
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African American and Caucasian students. The second research question examined 

whether there would be statistically significant differences in the factor loadings of the 

WISC III when comparing a sample of African American and Caucasian students. The 

results obtained revealed a good fit of the data to the WISC III model when factor 

loadings were invariant (CFI=.978. NNFI=.973). Therefore, it appeared that the factor

i"* ♦»»» */■»♦»* f*rt t U r t  W T C  f * ' TTT M ' o r  ^  11 «■* A A
j u  uv iu tw  iv/t u i c  ** h i  vV a b  a n a  a  t u u u  tit. tu t  uiw n i i i c d i i  r \ it ic iiwati u i i u  ^ a u c a b i a t i

groups. The third research question asked if there would be a statistically significant 

difference in the factor variances and the factor correlation of the WISC III when 

comparing a sample of African American and Caucasian students. When the researcher 

held the factor loadings, factor variances and the factor correlation constant (invariant), 

the results obtained did not reveal a significant change in the obtained chi square 

(A'//=3.74. p>.05). The WISC III model was a good representation of the African 

American and Caucasian student data (CFI=.977. NNFI=.974).

The fourth research question examined whether there would be statistically 

significant differences in the subtest unique and error variances of the WISC III when 

comparing a sample of African American and Caucasian students. The results obtained 

from the current study revealed that there were no statistically significant differences in 

the obtained chi square when the factor loadings, factor variances, the factor correlation, 

and subtest unique and error variances were invariant (Ax2=6.23, p>.05). In fact, the 

model fit to the data for both the African American and Caucasian groups improved 

when these parameter estimates were held constant (CFI=.978, NNFI=.978). Therefore, 

we failed to reject the null hypothesis that their would be no statistically significant 

differences found between the African American and Caucasian groups when all
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parameter estimates were held constant. The final research question examined whether 

there would be statistically significant differences in the covariance matrices of subtest 

scores on the WISC III for a sample of African American and Caucasian students. The 

results of the current study revealed that there were no statistically significant differences 

in the covariance matrices for the African American and Caucasian students using the

n r^ c n r i l i^ d  ITT m nH ol f v —s S  S') n >  0 ^  In nr>nnluci<->n n n  c tn t ic t ino l lv« W W II 4W W 444 4 4 4 W WV4 ^  ^  . Ww /  . 4i 4 VUiib4 IViif 444W4 W V 44k> J 44* 44 wl 44 W 444 4 J

significant differences found between the sample of African American and Caucasian 

students in model fit for the WISC III.

Relationship to Previous Research

Early exploratory and confirmatory factor analytic studies provided contravening 

results regarding the construct validity of the WISC III. Slate and Jones (1995) found 

subtests that did not load appropriately on the Verbal and Performance IQ scales when 

comparing groups of African American and Caucasian students. However, this study 

consisted of a sample size of 58 students, which hinders the generalization of the results. 

While the Slate and Jones (1995) study provided information regarding the subtest 

relationships with the Verbal and Performance factors of the WISC III, it did not 

investigate the goodness of the model fit to the data. In contrast, Kush and Watkins 

(1997) found in their study that the data could be best represented by two factors, 

traditionally labeled, Verbal and Performance. Together, these two factors accounted for 

57% of the total test variance, a number greater than what was reported in the test manual 

(43%) for these two factors. In fact, the authors found a high degree of factorial similarity 

between their sample and the standardization sample for both these factors with 

coefficients of congruency equaling .99 for the Verbal factor and .98 for the Performance
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factor. While exploratory factor analysis is a good method for identifying latent 

constructs that account for intercorrelations among a set of variables, it produces 

mathematically indeterminate results (Gorsuch, 1983). Therefore, the results of this study 

are not directly comparable with the current study’s results. However, Kush and Watkins 

did investigate the validity of the WISC III two-factor model. The current research 

findings suggest a good fit of their prescribed modei for a iarge sampie of African 

American and Caucasian students. The current data gathered supports the research 

conducted by Kush and Watkins demonstrating a good model fit for African American 

students.

The present findings are consistent with previous research findings indicating that 

there were no statistically significant differences found in the factor structure of the 

WISC III between African American and Caucasian samples of students (Kush & 

Watkins, 1997; Kush, Watkins, Ward, Ward, Canivez & Worrel, 1999; Vance & Engin, 

1978). Kush, Watkins, Ward, Ward, Canivez and Worrell (1999) conducted exploratory 

and confirmatory factor analyses using the WISC III standardization sample to compare 

the performance African American and Caucasian students. Using the 12 subtests of the 

instrument, the authors found good to excellent factorial similarity between the African 

American and Caucasian students for the two-factor model (Verbal and Performance). 

Upon further investigation using confirmatory factor analysis techniques, the authors 

found that the best overall fit of the data for both groups fell with a four-factor model. 

The authors conclude that the WISC III provides a good general interpretation of the 

general intelligence factor, g. They suggest that any interpretation beyond that be done 

using the four-factor as opposed to the two-factor model. Again, the results of this study
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confirm the current research findings that the two-factor model is a good fit for both the 

sample African American and Caucasian student population. However, the Kush et al. 

study does lead to future research questions regarding whether the best fit of the data 

could have been determine from a four-factor model.

Referral Bias & Placement Disproportionalitv

From the resuits obtained, it appears that the w'ISC III is a rairiy adequate 

instrument when investigating measurement invariance for a sample of referred African 

American and Caucasian students. Yet. the fact remains that a disproportionate number 

of African Americans are represented in specific special education categories. In 

Hillsborough County, were the study was conducted, the school district appeared to have 

an overrepresentation of African American student in the total special education 

population. Bias can occur in a number of areas within the process and procedures of 

student assessment. The bias could be in the test (Gould, 1981; Medina & Neill, 1990), in 

the testing procedures (Fuchs & Fuchs. 1989a) or in the classroom teachers who are 

referring children for testing (Algozzine. Christenson, & Ysseldyke, 1982; Algozzine, 

Mercer, & Countermine, 1977; Bahr, Fuchs, Stecker, & Fuchs, 1991; Ysseldyke, 

Algozzine, Regan & McGue, 1981).

Various researchers have investigated the referral bias that may be present with 

the classroom teacher and other decision makers (Algozzine, 1977; Egeland, & Abery, 

1991; Kauffman, Wong, Lloyd, Hung, & Pullen, 1991; Thurlow & Ysseldyke. 1982; 

Ysseldyke & Algozzine, 1981). Ysseldyke et al. (1981) found that when presented with 

certain variables (the reason for referral, socioeconomic status, physical attractiveness, 

IQ scores, academic achievement scores, perceptual motor scores, personality scores,
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language test scores, adaptive behavior scale scores, behavioral observation results and 

behavioral checklists), decisions regarding special education referrals most frequently 

were made based on the reason for referral. Meaning, all students have a greater chance 

of being placed in special education programs based mostly on their teacher’s opinion of 

the presenting problem. Additionally, decision makers used information regarding high 

socioeconomic status, physical attractiveness, intellectual and academic achievement to 

aid in decisions regarding special education placements. In looking further at these 

issues, African American students are hindered by the extraneous variables that impact 

decision makers. With regard to high socioeconomic status serving as a buffer, the 

majority of African American students fall within the middle to lower class and are not 

benefited by high socioeconomic status. When examining the issue of physical 

attractiveness, the traditional African facial features are not commonly referred to as 

attractive by the majority culture. Studies by Andrews. Wisniewski, and Mulick (1997) 

also investigated the impact of physical characteristics in the referral process. These 

authors found that when the influence of age. height, and weight were taken into account, 

teachers were more likely to refer a child for special education when their height and 

weight were perceived to be above average for their age. Bias could also occur based on 

within person factors. When examining within teacher variables, Soodak and Podell 

(1993) found that when teachers had high personal self-efficacy they tended to think that 

the general education setting was appropriate for children with low socioeconomic status 

and the converse also was true.

These studies provide evidence that there may be other reasons for differences 

that could explain the disproportionate number of African American students present in
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certain special education categories. It is noted that there are a disproportionate number 

of African American students enrolled in the educable mentally handicapped special 

education program. One hypothesis for the continued disproportionality could be that 

without the presence of referral bias, the ethnic differences in students referred for special 

education may not be as great as they currently are. Meaning, if a more structured and 

objective process was instituted, personal characteristics such as socioeconomic status, 

height, weight and opinions about the referral problem would not greatly influence the 

referral process. Most of the factors that researchers found to greatly influence referral 

decisions were things that were out of the control of the child. Future research should 

focus on referral bias and the process by which students are identified for special 

education. It is necessary to continue to investigate means by which children are assessed 

fairly, based on their educational performance and not on inherent, physical 

characteristics.

Because school psychologists are aware of these barriers that prevent an accurate 

assessment of students’ needs, they are the appropriate persons to being the process of 

educating teachers and school staff in how to make more objective educational decisions. 

The school psychologist should have a more prominent role in determining the 

appropriateness of the referral for special education evaluation through assisting school 

personnel in making the most non-biased decision process possible.

Limitations

Several limitations were evident in this research. First, the WISC III protocol 

results were accessed by examining participant archival records. This served as a 

limitation for two reasons. First, the researcher lacked the ability to manipulate the school
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and assessment conditions. In the study, all students in the Hillsborough County Public 

School System did not have an equal chance of being a participant. The researcher had no 

control of which participants were tested and which scores reported to Hillsborough 

County School System central files. Second, fully random assignment to conditions was 

not possible.

Another threat to the internal validity of this study may have been seleetion- 

maturation issues. The effects of their particular school and school personnel may have 

impacted the participants selected. However, the participants were randomly selected 

from a test pool of students throughout Hillsborough County. Therefore any impact based 

on school particularities should have been negated by randomized school representation. 

Another threat to the internal validity of the study was instrumentation. Because the 

WISC III is individually administered and scored, the scoring process used may vary 

between school psychologists. Yet, this threat was limited by the fact that the WISC III 

was administered by state certified school psychologists. Each of these psychologists has 

received graduate level advanced training in the WISC III administration procedures. 

Their training included frequent observations of testing procedures by highly trained 

university and field supervisors. In conclusion, the school psychologists followed a 

prescribed, standardized set of procedures to administer the WISC III.

The generalizability of this experiment to the population was restricted for several 

reasons. First, a convenience sampling procedure was used to obtain participants. The 

participants were chosen based on ease of entry and acceptability of the researcher as part 

of the school environment. Additionally, as a control for investigator bias, the researcher 

had volunteers to assist in data collection from the district central files and in coding the
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participant names and ethnicity to a numerical format. However, the use of the volunteers 

to collect data may have served an additional limitation. While these persons were trained 

and obtained interrater agreement prior to data transfer, they may have collect the student 

data that were easy to obtain. Therefore, not all identified students had an equal chance of 

being selected. Additionally, only students from the Hillsborough County Public School 

System were chosen to participate, which may inhibit generalization of the results to 

other children across the country. Finally, the participants selected may not represent the 

total school population.

Recommendations for Future Research

With the aforementioned issues in mind, there are several areas that should be 

investigated to work towards a solution in the disproportionate placement of minority 

students in handicapping special education conditions. First, school psychologists, who 

frequently administer tests such as the WISC III could investigate other assessment 

methods. Current research has investigated a dynamic assessment process during which 

the school psychologist uses methods such as parent, teacher and student interviews and 

curriculum based assessment to determine whether a child is meeting grade level 

expectations in the curriculum. One argument against using standardized tests such as the 

WISC III has been that the test is bias because it does not take into consideration that 

children have differing live and educational experiences that cannot be measured using a 

test created by one group of researchers. Therefore it is recommended that students be 

evaluated using the curriculum in which they receive instruction. Curriculum based 

assessment provides the teacher with direct information regarding the students’ progress 

in the identified curriculum. Monitoring student progress using the students’ curriculum
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would provide a more direct assessment of the student’s skill acquisition using the 

curriculum that they are being taught in. School psychologists could introduce such 

innovations in assessment to the public schools through training the teachers and staff 

that there are alternative assessment methods.

Future research should continue to examine the possible differential factor 

structure of the WISC III across various ethnic groups. Specifically, research should 

continue to investigate the performance of a large-scale general population of African 

American students on this instrument. Research to date has focused on the performance 

of students who have been either referred to or classified in a special education 

placement. Thereby limiting the generalization of the results to the larger African 

American population. Studies should be conducted to determine if the WISC III two- 

factor model provides good data fit for the general African American student population.

Additionally, future research areas include an investigation of which WISC III 

model is most appropriate for use based on theories of intelligence. Previous research has 

found validity in the three and four-factor model for the WISC III. While substantial data 

exist to validate the two-factor model, there is competing research that strongly validates 

the three-factor model (Carroll, 1993a, Carroll, 1993b, Kaufman, 1993, Keith & Witta, 

1997). While the current research is investigating the validity of a three-factor model, 

future research should begin to explore the performance of various ethnic groups given 

the three-factor model to determine a model of “best fit.” An increased knowledge of the 

interrelationships among these factors will be critical for psychologists who work with 

ethnically and linguistically diverse populations.
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Finally, future research would be enhanced by continuing to examine the 

predictive validity of this instrument in forecasting academic achievement across 

majority and minority populations. Previous studies have provided contradicting 

evidence of the contribution of intelligence tests in the prediction of academic 

achievement (Gresham & Witt, 1997; Kaufman, 1994). Some studies have found that 

intelligence tests appear to be weak predictors of reading acquisition (Siegel, 1989,1992; 

Share, McGee & Silva, 1989, 1991). Additionally, many researchers argue that there is a 

weak link between intelligence tests and achievement because of the lack of an aptitude 

by treatment interaction (Ayers & Cooley, 1986; Ayers, Cooley, & Severson, 1988; Das. 

1995; Das, Naglieri, & Kirby, 1995; Good, Vollmer, Creek, Katz, & Chowder, 1993). An 

aptitude by treatment interaction is the belief that the measurement of aptitudes 

(individual characteristics or traits) can predict the probability of success when given 

certain treatments (educational programs). It is the belief of some in the African 

American community that tests such as the WISC III do not and will not provide an 

adequate representation of the intellectual capabilities and academic potential of African 

American students. Given the lack of an aptitude by treatment interaction, the concern is 

that there must be other assessment methods that are more reflective of student cognitive 

and academic functioning than the WISC III. Decisions regarding special education 

placement could be challenged because the assessment measures that are used have not 

been found to predict student success in the educational program. However, there are 

numerous variables that may be considered (e.g., teacher efficacy, individualized 

curriculum) when determining program efficacy. Yet there still is an undeniable 

relationship between performance on intellectual measures and performance on academic
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achievement measures (Glutting, Kelly, Boehm & Burnett, 1989). Therefore, future 

researchers should investigate the relationship of the WISC III with academic 

achievement in order to provide preventative education programming thereby minimizing 

academic underachievement.
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R A G E  I S r u O E N r  S E R V I C E S  R E F E R R A L  O t S P l A V  S O P 5 5 4 3
: L ) F O R  D I S T R I C T  2 9  , S C H O O L  H U M B E R  9 3 5 0
S T u O E N T  H U M B E R / N A M E  : * '  _____

3 I R T H 0 A T E :  C E N T R A L  F I L E  N U M B E R : ___________

R E F E R R A L  m : o  t a  r  ✓
R E F E R R A L  R E F E R R A L  r e f e r r a l  R E F E R R A L  S E R V  c o m p l e t i o n  CO- * p  j a r

C 3 0 E / S T A T  D A T E  R E A S O N / T Y P  S I T E / C T m AA C C C E  D A T E  S ( * :  h u m

/   /   _ _   _   _    /   /
/   /   _ _    ̂       7   // / - - -   f f

• • •  l a s t  p a c e  « • «

< P F 5 >  D I S P L A Y  ( <  E V ) < P F  7 >  B A C K W A R D  < P « 1 1 >  s u B * m £ n u

< P F 9  > F Q R w A R O  < P F 1 2 >  M A I N  ME NU
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Assessment Data Screen
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p AGE I  A S V C N O i n G I C A l .  S E R V I C E S  O l S P ' . i i r
< *• > E A R  D I S T R I C T  J »  . S C H O O L  N U H 0 C R  m o

S T U D E N T  NON S E R / N A M E :
1 I R T H O A T E ;  O i / U / V J  C E N T R A L  M l f  NUMBER

v a l i d a t i o n  zr o u t s i d e  p s v  r a t s .  . >  d a t e    /  _  .   » s *    ,
NN 3 0  CCV V

a s s e s s m e n t  d a t a  
CAT E r v v e  T E S T  SCORE O a : £  t v a e  t e s t> / __

_  /    _  /

« « •  U S T  P A G E  m
< 9 f 2 >  SWAP <PF?> BACKWARD <PFt l>
< * f 5> DISPlAV (<EV1 <PP j > FORWARD <PFl?>

SCM54

CCGRf

S U |  -  P t  NU
« k \ U  H f H
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Recommendations Data Screen
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P A G E  1 P S Y C H O L O G I C A L  S E R V I C E S  O I S P L A Y
C h  ) F O R  O t S T R l c r  2 9  . S C H O O L  N U M B E R  9 S S 0

S T u C E N T  N U M B E R / N A M E :
B I R T H O A T E :  C E N T R A L  F I L E  N U M B E R : _________

O I A S n O S I S / R S C O M M E N O A T  I O N  -  O D E  S :

C 3 C E  : D A T E :  C O D E  D A T E .

L A S T  “ a c e  • • •
< R F  2 >  S N A P  < P F ? >  B A C K W A R D  < P F . l >
< P F 5 >  D I S P L A Y  i K E Y I  < P F 9 >  F O R W A R D  < P F I 2 >

S D = J S t 5 1

S U B - M E N U  
M A I N  ME N U

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Appendix IV

Reliability Coefficients of the Subtests, IQ Scales, and Factor Based Scales by Age
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Taoie S 1 Reliability C oefficients of th e  S ub tests . IQ Scales, and  Factor-Based Scales, by Age

A)< m n*n
SwCTtYVScti* 1 1 7 • 4 10 i i U n u IS 16 V

I n f o r m a t io n  . n ’ 5 66 3 ( 6 2 as 95 95 97 66 8 6  1 84
5 'IT H IlH tie j I SI 77 84 80 82 82 94 14 44 81 94  ! 91
A r i th m e t i c  1 81 71 78 71 70 79 74 S ’ *7 31 92 1 76

92 79 88 82 88 88 89 30 31 31 99 | 87
C j w p  r e h e n t t c n  > 75 7? 35 74 70 75 91 n *5 90 73 < 77
Z< Vt  Span 1 1 79 SI 64 82 84 84 37 a» *4 91 89 | 85
P iC 'u re  C c m p i e t . c n  i *9 94 SI 80 74 ’6 *7 •2 >2 82 75 j 77
•  o i . n j TS ’ 0 —' 78 82 — - "3 X •9
?< < fu rr A  r r » n f f  m e n r 92 94 7? 72 74 ’3 70 76 •» 73 73 1 75
Blocfc C f » i |n 92 11 83 95 89 84 97 90 3C 32 30 1 67
■ ?» ...« *» 65 85 75 69 ftS 66 •5 76 7 i  11 69
i* tm ? o i  2 e » f fb 5 ‘J .’ 6 - 72 *9 — • •v 92 — • 1 •8
M *;e»  , 90 : e ■ S 66 ;o 66 66 7C 5 ’ 57 1! 'o
• e t t a l 91 92 96 93 95 95 95 }4 35 36 9 5  ] 95

F f t 'o r m * c c e  1 91 9 0 90 31 91 90 41 90 30 94 92 < 91
F j H S c i!*  1 99 94 36 95 96 95 96 95 *5 37 96 i 96

• e rb a i  C o m p 'f h f n u c f t  ; 91 91 35 93 94 94 95 33 35 95 9 4  ,1 94
P ?rrep « y * l O r |» n * ;» f io n  • 91 9 0 89 90 90 69 91 91 **0 93 90 11 9 0

F r ttt io m -0 « « n * :T ib » i* tv  ! 87 9 4 87 83 86 88 a6 98 36 91 90  11 67
S p e rd  | 81 8 0 84 85 84 87 a; 82 62 91 9 '  1 85
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Sample Research Datasheet
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Central File Numtrer 6inn«:.ly C »en*' Age W ISC III Full S cale  S core  VIO PIQ PC >* C od  Sun PA ,J 0  ,,x  OA  Como
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