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ABSTRACT 

The purpose of this study was to examine the underlying 

processes of intellectual performance for Native American 

children and youth with Anglo-l~erican children and youth. 

A major purpose of most intelligence tests is to ascertain 

the differences in performance of individuals. The 

significant gap in performance between middle-class white 

subjects and minority subjects is well documented. 

controversies over the accurate measure of intelligence for 

cultural groups have resulted in litigation and legislation 

designed to assure nondiscriminatory assessment. This study 

is a comparative analysis of test performance for Anglo and 

Native American subjects from the standardization normative 

sample of the Woodcock-Johnson Psycho-Educational Battery 

Revised (WJ-R). 

The WJ-R is frequently used in the assessment and 

identification of Native American students in need of 

special education services. The Woodcock-Johnson Revised 

Tests of Cognitive Ability (WJ-R COG), Part I of this 

Battery, is designed to measure seven separate cognitive 

factor clusters and a broad measure of ability with the 

three Broad cognitive-Ability Scales. This instrument has 

received limited investigation in regard to the validity for 

Native American students. 
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This study analyzed the data of the WJ-R 

standardization normative sample population for the Anglo 

and Native American preschool and school-age participants 

performance on the WJ-R COG. The results of this study 

indicate factor clusters for these two groups were 

significantly different for the Gc cluster and oral language 

cluster. The factor structure for the two groups was 

similar to the total sample population results reported in 

the WJ-R Technical Manual. 
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INTRODUCTION 
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The controversies surrounding the use of intelligence 

tests with minority children and youth has received the 

attention of investigators since the inception of these 

tests. The reason for the controversial use of tests 

relates to the comparatively lower performance of the 

African-American, Puerto Rican, Mexican-American, and Native 

American examinees on conventional intelligence quotient 

(IQ) tests, such as the Weschler scales. critics of tests 

argue that inferences based on this poor test performance 

have lead to a denial of educational and career 

opportunities for many minority group members. 

The last two to three decades have witnessed an intense 

debate of appropriateness of conventional IQ tests 

predominantly normed on the majority Anglo-American 

(hereafter referred to as Anglo) population. The nature of 

the debate is whether test content and items draw upon 

experiences which are not relevant to individuals in 

minority cultures (Bersoff, 1979, 1982; Prasse, 1978, 1986; 

Prasse & Reschly, 1986; Reschly, 1983, 1987; Reschly, 

Kicklighter, & McKee, 1988; Mercer, 1973, 1979). It is 

argued that the experiences tapped by intelligence test 

items do not reflect opportunities to learn for the 
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individuals of minority cultures. Canady (1946), for 

example, stated that intelligence tests standardized almost 

exclusively on samples of middle-class white subjects could 

not be adequate measures for comparing whites with 

minorities. Factors such as socioeconomic status, language, 

amount of schooling, motivation, and speed may affect to a 

lesser or greater degree the scores of minorities. Such 

debates have led to an emergence of laws, litigations, and 

research attempts to insure nondiscriminatory testing 

practices. 

IQ Testing and Legal Concerns 

The civil rights movement, as well as several landmark 

court cases involving the use of tests with minority 

children has attempted to make a compelling argument that 

conventional tests are culturally biased and that tests 

serve as a gatekeeping function because educational 

decisions based on test performance may deny access of 

minorities to an inferior position in the larger society. 

The concern in many of these court cases has been 

overrepresentation of minority students in special programs 

and lower ability track classes. Placement litigation has 

had a profound influence on school psychology, special 

education, and indirectly on general public education 

(Bersoff, 1979, 1982; Prasse, 1978, 1986; Prasse & Reschly, 

1986; Reschly, 1983, 1987; Reschly, Kicklighter & McKee, 
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1988). The use of tests in educational placement and 

intervention procedures received initial judicial scrutiny 

due to the resistance of school officials to achieve 

integration in southern states. Prior to desegregation 

there was judicial acceptance of the use of IQ tests to 

create homogeneous groups of students for instructional 

purposes (Bersoff, 1979, 1982; Prasse, 1978, 1986; Prasse & 

Reschly, 1986; Reschly, 1983, 1987; Reschly, Kicklighter, & 

McKee, 1988). Hobson v. Hansen (1976, 1979) was the first 

to challenge this tracking practice. After desegregation, 

the public schools in Washington, DC implemented tracking to 

provide educational opportunities for black students 

displaying a high incidence of academic problems. As a 

result a disproportionate representation of 95% of the total 

black population were in the lower track (Prasse & Reschly, 

1986; Reschly et al., 1988). This illustrates the intention 

of school districts to circumvent the intent of Brown v. 

Board of Education (1959) through the use of psychological 

and educational tests. 

Plaintiffs claimed the tracking resulted in unequal 

educational opportunities for black students and sued the 

district on the basis of the Equal Protection Clause of the 

14th Amendment. They alleged that the lower track students 

had poorer facilities, instruction, and course offerings. 

the disadvantages of the tracking system were stated to 
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outweigh the possible benefits. The fact that for the first 

time in the Hobson case the court condemned psychological 

tests as being racially biased started a chain reaction of 

litigation (Prasse & Reschly, 1986; Reschly et al., 1988; 

Taylor, 1990). 

Perhaps one of the most significant court cases to 

impact school psychology was the landmark Larry P. et al., 

v. Wilson Riles et ale (1972, 1979, 1984, 1986) trial in 

california, which lasted more than a decade (15 years, 

including appeals). In 1971, black students in San 

Francisco schools alleged discriminatory placement, claiming 

that black students had been classified as educable mentally 

retarded (EMR) based on state-approved intelligence tests 

which were culturally biased. They argued the EMR 

classification violated the Equal Protection Clause of the 

14th Amendment. The defendants agreed that the tests were 

culturally biased but tried to justify their continued use 

in the absence of acceptable alternatives for classifying 

EMR students. The courts affirmed the testing/placement 

process by declaring that testing and evaluation must be 

congruent with cultural background. The state decided to 

exceed the court rulings and banned the use of IQ tests in 

the placement of any children, regardless of their race, in 

EMR classes in the state (Prasse, 1986; Reschley et al., 

1988; Taylor, 1990). 
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In Diana v. California state Board of Education (1970, 

1973), the plaintiffs alleged that the school had 

administered intelligence tests in English to limited 

English proficient Mexican-American and Chinese students. 

It was determined that the tests used to evaluate and place 

were biased against the two groups. The case was resolved 

out-of-court when the court approved a stipulation agreed 

upon by both plaintiffs and defendants to develop a test 

appropriate for use with Hispanic students to provide 

statistical data on the ethnic and racial minority groups 

and to reevaluate all Hispanic and Chinese students 

currently placed in special education classes. The 

provisions from the case reflect the nondiscriminatory 

evaluation mandates in the Education for All Handicapped 

Children Act, Public Law 94-142, of 1975 (Fradd & Vega, 

1987; Figueroa, Fradd, & Correa, 1989; Taylor, 1990). 

Guadalupe v. Tempe Elementary School District (1972) 

represented the psychological practice in administering 

tests which emphasized proficiency with English verbal 

skills for students whose primary language was not English. 

The results of these intelligence tests were used as the 

primary criteria in the placement of Mexican-American and 

Native American children into EMR classes. Parents were not 

a part of the evaluation and placement process. Also, there 

was failure to communicate with parents in their native 
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language. Regulations to comply with court directives in 

Guadalupe v. Tempe (1972) issued by the Arizona state 

Department of Education closely correspond to federal 

regulations for evaluation procedures and process in PL 94-

142 (Fradd & Vega, 1987; Figueroa, 1989; Reynolds, Gutkin, 

Elliott, & Witt, 1985; Taylor, 1990). 

It is important to note that, during the time of these 

cases (1971 to 1986), a number of laws passed by congress 

were significant in restricting the Equal Protection Clause. 

These laws included the section 504 of the Rehabilitation 

Act of 1973, amended in 1978, and the Education for All 

Handicapped Children Act, Public Law 94-142, of 1975. In PL 

94-142, section 621 (5) (C) the meaning of nondiscriminatory 

evaluation requirements were presented as assessment 

instruments and procedures which: (a) are administered in 

the child's dominant language or other mode of 

communication, (b) are validated for the specific purpose 

for which they are used, and (c) are given by a trained 

examiner in conformance with instructions provided by the 

test producer (Reschly et al., 1988). 

The controversies of intelligence instruments resulted 

in the search for alternative assessment methods. There 

were attempts to develop "culture-free" or "culture-fair" 

intelligence tests. These measures of intelligence were 

purported to measure performance in terms that are unrelated 
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to any particular socio-economic environment. Unlike 

conventional intelligence tests, culture-fair tests de

emphasized factors such as speed, item content, and stress 

on verbal content believed to influence the lower 

performance of minority students. These instruments were 

typically nonverbal tasks without strict time limits and 

requiring neither written nor oral expression skills of the 

test taker. Items were selected on the basis of the extent 

they sample knowledge, skills, and experience which are 

deemed equally common to all groups. The construct of such 

an instrument is problematic because it is extremely 

doubtful if any mental processes exist independent of 

experience (Alberta Education, 1986; Mercer, 1973). 

Other dynamic strategies attempting nondiscriminatory 

testing included the use of piagetian tasks, linguistic 

translations, pluralistic norms, measures of environment, 

criterion-referenced testing, pretraining for test-wiseness, 

modifications of administration and instructions, and 

learning potential assessment. These areas of application 

also have problems and limitations. Adaptive measures and 

inclusion of nonintelligence factors are additional 

responses to the problems of traditional assessment for 

minorities (Lidz, 1982). 

Despite legal mandates to insure appropriateness of 

assessment practice and research attempts, confusion still 
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persists with regard to appropriateness of commonly used 

tests such as the Wechsler Intelligence Scale for Children 

Revised, the Stanford-Binet Revised, and the Woodcock

Johnson Revised (WJ-R) with blacks and Hispanics. One of 

the reasons for this confusion relates to the 

disproportionate representation of minority individuals in 

the norming samples, language, and contextual issues in 

testing. Although the appropriateness of tests has been 

studied for populations of Hispanics and blacks, very little 

has been done to explore these issues with the Native 

American. The present study, therefore, was a response to 

this need to examine the appropriateness of the use of the 

WJ-R. 

The unavailability of data on the WJ-R with Native 

American students merits investigation. The purpose of this 

study was to analyze and compare the seven cognitive 

factors. Broad cognitive Ability (BCA) Scales (Early 

Development, Standard, and Extended), and Oral Language 

Cluster of the Woodcock-Johnson Tests of Cognitive Ability 

(WJ-R COG) for Native American and Anglo children and youth 

from the standardization sample to shed light on the 

practical utility of this instrument. While Reschly (1990) 

and Ysseldyke (1990) describe the WJ-R as a technically 

excellent instrument, further investigation is needed in 

order to understand what the WJ-R is measuring relative to 
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Native American students. It is the intent of this study to 

investigate the factor-structure issues that are impacting 

the interpretation of the WJ-R results for Native Americans. 

These results can provide a more appropriate interpretation 

of the WJ-R for Native American students, which should lead 

to a greater awareness of learning styles and the use of 

more effective methods of instruction. 

Purpose of the study 

Despite a great deal of attention to a wide range of 

issues pertaining to the appropriateness of IQ tests for 

minority children, a great deal of confusion for 

practitioners in the field still persist. The purpose of 

the present study, therefore, was to investigate the 

appropriateness of the recently revised version of the WJ-R 

for Native American children and youth. More specifically 

the study intended to examine the commonly held notion of 

cultural bias by comparing the performance of sampled Native 

Americans on the WJ-R Cognitive battery with their Anglo 

counter parts. The issue of appropriateness was looked at 

in three different ways. First, the performance of two 

groups of subjects was compared by computing indices of 

average performance on the Broad Cognitive Ability cluster. 

Second, the average performance was examined for the seven 

different cognitive clusters. Finally, a comparability of 

cognitive functioning processes underlying WJ-R performance 



was ascertained by evaluating the congruence between 

matching factors emerging from factor analysis of test 

performance. 

18 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

The controversy about the use of conventional IQ tests 

has a long history due to the issue of incomparability and 

cultural bias. The heritability of intelligence, the impact 

of environmental factors, and the validity of using IQ tests 

with minority students has been under empirical scrutiny. 

This has resulted in a number of litigations and legal 

mandates to ensure nondiscriminatory testing and placement 

practices. In an effort to solve the testing problem, test 

constructors, researchers, and practitioners have focused on 

the aspects of cultural bias, cognitive and perceptual style 

differences, and the impact of culture on learning and 

assessment (Fradd & Hallman, 1983). The purpose of this 

chapter is to review the literature relevant to: (a) the 

history of the intelligence testing controversies, (b) test 

bias issues, and (c) the historical development and theory 

of the Woodcock-Johnson Psycho-Educational Battery-Revised. 

IQ Testing 

The History of the Intelligence controversy 

One of the first areas of controversy was the nature 

versus nurture debates. According to hereditarian theories, 

from Goddard (1910) to Jensen (1969), have viewed 

intelligence, like skin color, to be fixed at birth and 
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immutable. Several studies of testing blacks found the mean 

score to be one standard deviation below that of whites. 

Jensen (1969) stated that the heritable trait of 

intelligence accounted for 80 to 85 percent of the variation 

in Intelligence Quotients, and that environment accounted 

for only 15 to 20 percent of the variance. Jensen's 

scientific basis for the racial differences in intelligence 

was based on four premises. (1) The concept of intelligence 

is well know. (2) Intellectual functioning can be reliably 

measured by intelligence tests. (3) Anglo-Americans and 

black Americans represent separate but homogeneous groups, 

racially distinct. (4) For both groups, the effects of 

variance in physiological, sociocultural, and economic 

conditions can be ignored (Samuda, 1975). Hereditarians 

studied twins or foster children to provide credence for 

this theory of intelligence. The argument was that 

monozygotic twins reared in different environments would 

have significantly different IQs. Therefore, endeavors to 

raise scores through modifications of the environment, such 

as compensatory education programs, were futile (Samula, 

1975). 

Environmentalists in an attempt to refute the claims of 

hereditarians, maintained that the differences in 

intellectual functioning could be explained by environmental 

deprivation. Environmentalist theories viewed the 
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differences in intelligence scores of Anglos and blacks to 

be one of class and caste, not one of race. The 

environmentalist stated biological, psychological, and 

sociocultural factors that membership in a lower class 

entails cannot be disregarded in racial comparisons. 

Hereditarians and environmentalists both agree minorities 

score lower on intelligence tests, but disagree on the cause 

of the deficit. Hereditarians state that genes are the 

reason for the difference, environmentalist contend 

variables related to the child's cultural patterns, 

language, cognitive skills, and home result in deprivation. 

While environmentalist and hereditarians disagree on the 

amount of emphasis to be given to each factor, it is the 

general consensus today that both nature and nurture 

interact and elicit differences between the minority and 

majority IQ scores (Sattler, 1988). 

Another area of controversy is the definition of 

intelligence. Intelligence is not a fixed quality or 

quantity, but rather a hypothetical construct. Although 

aspects of this construct are measurable, intelligence is 

not a SUbstance or entity. The research is plentiful with 

theories which have advanced to explain intelligence and its 

development. Still, no SUbstantial consensus exists 

regarding a single operational definition of intelligence 

(Sattler, 1988). Vernon (1961) and Wesman (1968) have 



concluded that intelligence tests predict the capacity for 

learning. However, Feuerstein (1979) claims, intelligence 

measurements simply give the examiner a cross-section of 

acquired knowledge. If this is true, then the possibility 

of reaching a false conclusion regarding the potential of 

the student to benefit from instruction exists (Albarta 

Education, 1986). 
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Sternburg (1984) states, that educators look to tests 

in search of a panacea to provide quality education. He 

states that intelligence measures can only provide an 

approximation of a student's cognitive ability. Further, 

intelligence, even broadly defined, is only one of the many 

components of success. Gardner (1983) extends this view 

stating, human intelligence is concerned with a range of 

kinds of information that cannot be collapsed into one 

intellectual lump. These views of intelligence illustrate 

cultural relevance. While intelligence may include an 

inherited biological structure, the nature of intellectual 

growth will also depend on the nature of, and opportunities 

to engage in learning experiences (Alberta Education, 1986). 

While there appears to be no consensus on the nature of 

intelligence, there is consensus on factors which constitute 

intelligence. In a famous symposium in 1921, 13 

psychologists giving 13 different definitions of the nature 

of intelligence had in common an emphasis on the ability to 



adapt to the environment, the ability to learn, and the 

ability to perform abstract thinking (Sattler, 1988). 
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It is the controversy that ensued from the confusion of 

intelligence with the score a student receives on an IQ test 

classifying a disproportionate amount of minority students 

as mentally retarded, that brought about litigation in 

several United States courts (Reschly, 1983, 1987; Reschly, 

Kicklighter, & McKee, 1988). The major issue in these cases 

appears to be alleged content and item bias in standardized 

ability and achievement tests with middle-class white norms 

used to determine classification and placement decisions. 

The research literature on bias in standardized tests along 

with more explicit guidelines from the American Association 

of Mental Deficiency (AAMD), PL 94-142, and court rUlings 

that greatly improved between the time of the Hobson, Larry 

E, Diana, and Guadalupe trials (Reynolds, Gutkin, Elliott, & 

Witt, 1985; Reschly et al., 1988; Taylor, 1990). 

Mercer (1979) reports ample evidence that children from 

various ethic backgrounds as a group score differently on 

tests such as the WISC-R. However, the majority of the 

research on the WISC-R has not supported psychometric bias. 

Investigators have examined its reliability, individual 

items, and factor structure with unequivocal results 

(Sandoval, 1979; Sandoval & Miile, 1980). 
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These controversies resulted in attempts to devise 

culture-fair instruments. The low correlation with "school 

learning" was the demise of most "nonverbal" tests (Boyd, 

1984). Research indicates there to be less focus on this 

issue between the earlier attempts of Fells and Cattell and 

more recent works of Mercer. The idea of culture-free 

measurement approximates the concept of nondiscriminatory 

assessment in the aspect of attempting to use content which, 

is common to the cultures of the student assessed, rather 

than attempting the impossible feat of freeing the content 

from cultural influences (Lidz, 1982). Therefore, it is 

incumbent upon those concerned with the education of 

minority students to seek out and utilize not only the best 

instruments, but also the best techniques in administering, 

scoring, and interpreting measures of intelligence within 

the context of the strengths and limitations of each test 

(Sattler, 1988). Hence, the idea of fairness may be more 

appropriate to a test's use than to the test content (Lidz, 

1982) . 

Interpretation of intelligence tests used with minority 

students has been a part of the controversy. It has been 

argued that intelligence should be viewed as a more dynamic, 

fluid, and multi-trait construct to understand the potential 

of an individual to benefit from instruction (Feuerstein, 

1979). While intelligence tests are used in the 
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classification of students to determine eligibility for 

placement, the more important function is to acquire 

information relative to educational program planning for 

students. Therefore, measurement of cognitive functioning 

should be undertaken only for a valid reason. That reason 

should be to generate suggestions that are useful in forming 

decisions relative to benefitting the individual (Alberta 

Education, 1986). It is this function that has been noticed 

and resulted in the new ruling in Crawford v. Honig in 

August 1992. This reversed the adjudication against the use 

of intelligence testing in the state of California that had 

resulted from the landmark court case Larry P. v. Riles 

(1972). Judge Peckham states, it was not a referendum on 

the discriminatory nature of intelligence tests, but rather 

the placement of African-American students into dead-end 

special education programs (NASDSE, 1992). This recent 

litigation illustrates the continued confusion of the use of 

IQ tests and cultural bias issues which are still having 

impact educational assessment and placement for minority 

students. 

Issues of Test Bias 

Test bias is when there are differences between people, 

groups, and/or cultures. These systematic differences are 

due to culture differences, or some other difference, when 

ability is held constant. Tests which make inferences about 
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human characteristics based on performance have been 

scrutinized by the federal courts for alleged discrimination 

because of (a) the difficulty of items, (b) lack of 

familiarity with the test language, (c) the test should 

measure common constructs across cultures, and (d) items 

should test characteristics of trait agreed upon as 

important across cultural groups (Reynolds & Brown, 1984; 

Salvia & Ysseldyke, 1988; Sattler, 1988). 

Research and literature on test bias has been provided 

from the paradigm of the traditional dyadic model of 

internal and external validity or the tripartite of content, 

construct, and predictive validity. Internal validity 

requires examination of the test for item and content bias. 

Item bias results in increased difficulty for some groups. 

There must be homogeneity of items within categories and 

heterogeneity of items are more difficult for members of one 

group than another with general ability held constant and no 

reasonable theoretical rational exists to explain the 

difference (Reschly et al., 1988; Reynolds & Brown, 1984; 

Salvia & Ysseldyke, 1988; Sattler, 1988). 

External sources of test bias are examiner effect, test 

sophistication, and predictive bias. Examiner bias may 

cause differences in performance due to examiners 

expectation of performance. This can result in the same 

test yielding different results when given by different 
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examiners. The phenomena in which two examiners obtain 

differential results from the same or comparable subjects 

was part of the plaintiff's testimony in the Larry P. v. 

Riles (1972) case (Reschly et al., 1988; Reynolds & Brown, 

1984; Salvia & Ysseldyke, 1988; Sattler, 1988). Children 

from minority groups may not have test sophistication 

skills. External validity is effected when there is a 

difference in prediction as a result of membership in a 

particular group. For a test to be useful it must 

differentiate those individuals best served by the program, 

predictive bias causes under or over predications. The 

extent that the test over selects or under selects effects 

the tests usefulness. A discriminatory test refers to a 

"reliable difference." You must sUbstantiate the 

discrimination differences are reliable which means 

systematic and stable differences which are not due to 

random chance (Sattler, 1988). Reynolds (1982a) has 

collapsed the various areas of bias in the use of 

intelligence instruments with minorities into six basic 

groups: (a) content bias, (b) examiner and interpretation 

bias, (c) standardization samples, (d) language bias, (e) 

selection bias resulting in inequitable social consequence, 

(f) the use of tests to predict minority future outcomes or 

behavior, and (g) tests measure different attributes for 

minorities. 
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content bias occurs when an intelligence test or test 

items are more difficult for one group than another when 

general ability level of groups is held constant. An item 

may be biased if it contains content or language that is 

differentially familiar to minority groups, or if the item 

structure or format is differentially difficult for minority 

groups. Mishra (1982) conducted research examining item 

bias for Navajo Indian subjects. Item bias was found for 

19% of the items of three verbal subtests of the WISC-R, 

Information, similarities, and Vocabulary. Ross-Reynolds 

and Reschly (1983) found similar results with Tohono O'odham 

Indians on the three verbal subtests. Item bias was found 

in 33% of the items for this sample. An item may be biased, 

also, if it uses terms that are not commonly used within 

that culture, or uses terms that have different connotations 

in different regions of the U. S. Kaufman (1978) reviewed 

the directions for individual subtests to assess basic 

concepts not understood by a high percentage of preschool 

and elementary children. Using the Boehm Test of Basic 

Concepts, with 50 basic concepts, the Illinois Test of 

Psycholinguistic Abilities, McCarthy Scales of Children's 

Abilities, Stanford-Binet, and Wechsler Preschool and 

Primary Scale of Intelligence were examined to determine the 

frequency with which the Boehm concepts were found in test 

directions. Kaufman (1978) concluded that test directions 
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contain many concepts children do not comprehend. This 

threatens the validity of the measures due to the frequency 

these concepts are assumed by the test authors. Bracken 

(1986) in a similar study, using the 258 concepts measured 

with the Bracken Basic Concept Scale (BBCS), reviewed the 

instructions of the Kaufman Assessment Battery for Children 

(K-ABC), Woodcock-Johnson Psycho-Educational Battery 

(WJPEB), McCarthy Scales of Children's Abilities, Stanford

Binet, and Wechsler Preschool and Primary Scale of 

Intelligence. The survey found the K-ABC assumed no basic 

concept knowledge since the examiner is permitted to teach 

tasks and use alternative wording to assure understanding of 

children. The other four intelligence instruments were 

found to have directions not understood by large numbers of 

American children fluent in English. 

The examiner should be cognizant of the three critical 

areas where potential errors in judgment could occur: (a) 

selection of a technically inadequate instrument, (b) the 

use of an adequate instrument for the wrong purpose, and (c) 

failure to match the characteristics of the testee with the 

test. The technical adequacy of an intelligence test is 

determined by examining the standardization, reliability, 

and validity of a specific test within these groups. 

Sattler (1982) and Salvia and Ysseldyke (1985), have stated 

criteria for judging an adequate test. This includes a 
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technical manual which outlines the standardization sample, 

the reliability, the validity, administrator qualifications, 

and the purpose of the test. Ebel (1979) examined 121 

intelligence tests and found that the different tests were 

sample different behaviors and produce different scores. 

Salvia and Ysseldyke (1985), state that technical inadequacy 

was found in their review of the 1972 edition of the 

Stanford-Binet, the Cognitive Abilities Test, and the 

Peabody Picture Vocabulary Tests Revised with little or no 

data on the validity of these instruments. This illustrates 

the need of the examiner to consult the technical manual and 

associated reviews of the instrument to determine the 

purposes for which the test was designed and the 

effectiveness of the instrument in meeting these purposes. 

Another examiner variable is systematic bias in the test 

scores induced as a result of the examiner's expectancy 

(Mishra, 1980). Literature suggests that a halo effect may 

occur in which an examiner tends to overrate responses for 

students given high and positive expectancy. A review of 

the research focusing on interaction between the examiner's 

race and the examinee's performance found in some cases 

different races appear to systematically elicit different 

performance. However, Sattler (1988) reviewed 29 studies on 

this issue and found in 25 of the studies, no significant 

relationship was found between the race of the examiner and 



31 

the examinee's score. While these studies are inconclusive, 

they do suggest the possible impact of these factors in the 

assessment process (Graziano, Varca, & Lecy, 1982). Thus, 

examiners should be extremely sensitive in interaction with 

students who have linguistic, cultural, or socio-economic 

differences to avoid a negative influence on the student's 

performance (Alberta Education, 1986). 

Standardization samples have received scrutiny in the 

research due to the middle-class ethnocentric norms. 

Adequate assessment devices which are administered 

appropriately may still suffer from misinterpretation 

(Salvia & Ysseldyke, 1895) and/or over-representation 

(Bersoff, 1973). Research indicates that considerable skill 

is required in scoring ambiguous responses. Interpretation 

should reflect "student sensitivity". The assumption that a 

stUdent has been exposed to comparable but not identical 

acculturation patterns relative to the standardization 

sample can be of great importance in interpretation and test 

results. If these factors are not considered by the 

examiner the interpretation and results could be less than 

meaningful. The examiner must take into account not only 

the purpose of the testing, the student, the test situation, 

and the scores, but also how the score was derived (Alberta 

Education, 1986). 
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Sundberg and Gonzalez (1981) include language and 

dialect differences as an issue in testing minority 

students. Standard English used in the test directions and 

spoken by most psychologists can be confusing for minority 

students and affect comprehension by the student of 

question. Nonverbal communication involving elements of eye 

contact, physical proximity, emotional expression, posture, 

hand gesture, mode of dress, activity and passitivity in 

social interaction, and attitudes toward disclosure of 

information can impact test performance. Minority children 

may use shorter sentences and omit adjectives as well as 

have trouble using the correct English verb. This can make 

a significant difference in a test between 0-2 point 

response scores. It is estimated that 25% of Native 

American children are unable to speak English upon entering 

school (Reyhner, 1988). On the Navajo Nation the largest 

Indian reservation in the united States, it is estimated 

that 50% of the children enter school speaking only Navajo 

or have a limited command of English (Foerster & Little 

Soldier, 1980). 

Standardized IQ tests are frequently used in selection 

of educational programs and prediction of educational 

outcomes for minority students. Bias occurs when there are 

consistent errors in predictions and inferences for 

minorities. This results in unfair practices and 
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inappropriate placement (Reynolds, 1982). Mishra and Lord 

(1982) found no correlation between achievement and WISC-R 

IQ scores in a sample of Navajo students. Therefore, the 

use of the WISC-R as a predictor or selection instrument is 

of questionable value for this population. Palmer, 

Olivarez, Wilson, and Fordyce (1989) in a study with 

referred and nonreferred limited English proficient (LEP) 

and English proficient Hispanic students found the Kaufman 

Assessment Battery for Children and WISC-R scores 

overpredicted the achievement performance of Hispanics, 

which could lead to overidentification of students with 

severe discrepancies. Bias based on language dominance was 

also revealed in the study with Hispanic LEP students may be 

overrepresented in special education classes. studies 

investigating predictability of achievement using the WISC-R 

for minority students have demonstrated a low correlation. 

Tests are biased when they measure different 

hypothetical constructs for divergent groups or measure the 

same construct but with contrasting degrees of accuracy. 

One of the empirical approaches to investigate equivalent 

internal consistency estimates across groups is factor 

analysis. Kaufman (1975) examined the WISC-R 

standardization sample using factor analysis. Three stable 

factors were identified (1) Verbal Comprehension, (2) 

Perceptual Organization, and (3) Freedom from 
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Distractibility for the normative group. These factors were 

utilized in additional studies with minority groups. 

Reschly (1978) studied a stratified random sample of Anglo, 

Hispanic, black, and Tohono O'odham subjects. The three 

factor analysis were identical for the Anglo, Hispanic, and 

normative group. The Verbal Comprehension and Perceptual 

Organization factors were identical for all groups in the 

study. The Freedom from Distractibility factor was 

uninterpretable for the black and Tohono O'odham subjects. 

Zarske, Moore, and Peterson (1981) analyzed these three 

factors for learning disabled Navajo and Tohono O'odham 

sUbjects. Similar to Reschly's findings, the Freedom from 

Distractibility factor was not apparent for either Native 

American group. Gutkin and Reynolds (1980) studied the 

three factors across referred Anglo and Hispanic students 

and found the Freedom from Distractibility factor was 

questionable. The results of these studies, which have 

utilized the normative group with Hispanic, black, and 

Native American groups, have been inconsistent. The 

information derived from comparative factor-analysis studies 

across minority groups is directly relevant to the use of 

conventional IQ tests for evaluation and placement 

decisions. consistent interpretations of IQ test scores 

requires that the test measure the same construct across 

groups. 
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A good deal of research effort has been focused on 

examining the validity and cultural fairness of 

standardized, individually administered intelligence 

measures. While there is research available on African

American, Mexican-American, Asian, and Native American 

minority students for the Wechsler Intelligence Scale for 

Children-Revised, Kaufman Assessment Battery for Children, 

Stanford-Binet Intelligence Scale: Fourth Edition, and 

Raven's Progressive Matrices, none has been published for 

Native American students for the Woodcock-Johnson Psycho

Educational Battery (1977) or the WJ-R. The use of IQ tests 

with Native American students suspected of needing special 

education services is regularly utilized in public, federal, 

or tribally controlled schools as one guidepost for program 

and placement decisions. These decisions impact the student 

in regard to future education, career, and personal/social 

development. 

Theory Underlying the Development of the WJ-R 

One of the features of intelligence testing that drew 

considerable early criticism was the lack of a sound 

theoretical base for the tests. One of the unique 

attributes of the WJ-R is the Gf-Gc theoretical basis found 

in the tests. Cattell defined fluid ability as being 

minimally effected by previous learning, while crystallized 

intelligence is more influenced by schooling and prior 
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learning. The Horn-Cattell theory evolved from several 

major theories of intelligence. Therefore, it is eclectic 

and empirical in origin. This model of intellectual 

processing is an extension of the Gf-Gc theory. Similar to 

Spearman's "g", fluid reasoning (Gf) is the broad ability to 

reason. It is often incorrectly referred to as "general" 

intelligence. As described by Spearman, Gf is the capacity 

to draw inferences and comprehend implications. Tasks that 

are novel measure Gf by requiring the testee to discover the 

essential associations of the task for the first time and 

draw inferences which cannot be worked out ahead of time. 

These tasks must not require any prior learned problem 

solving or existing knowledge that would measure 

Comprehension-Knowledge (Gc). Crystallized intelligence is 

often reflected in tests of verbal comprehension or social 

relations, skills that are more highly dependent upon 

cultural content and experience. It is often referred to as 

the individual's magnitude and depth of understanding of a 

culture. Comprehension-Knowledge (Gc) measures verbal 

skills and prior knowledge for problem solving strategies. 

The Gf-Gc theory of intelligence has evolved into an 

articulated multi-factor theory. This occurred concurrently 

in time with the development and standardization of the 1077 

WJPEB (Woodcock, 1990; McGrew, Werder, & Woodcock, 1991; 
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1990). 
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The Woodcock-Johnson Psycho-Educational Battery (WJPEB) 

of 1977 was a frequently used measure in the assessment and 

identification of special education students. It was 

revised and expanded in 1989. The WJ-R consists of two 

major parts: the Woodcock-Johnson Tests of Cognitive 

Ability (WJ-R COG) and Woodcock-Johnson Tests of Achievement 

(WJ-R ACH). Both parts have been subdivided into a standard 

Battery and a Supplemental Battery. Some of the major 

differences between the 1977 WJPEB and the 1989 Woodcock

Johnson Psycho-Educational Battery-Revised are as follows: 

(a) the Tests of cognitive Ability has ten new tests added 

and four new tests for the Tests of Achievement, (b) 

rigorous item analysis resulted in the revision and 

reordering of 22 cognitive and achievement test items from 

the WJPEB, (c) an increase in the number of sample items for 

some tests, (d) spatial Relations a speed test is now a 

power test, (e) the Memory for Sentences scoring procedure 

was changed from a 1-0 to a 2-1-0 points plan, (f) 

Quantitative Concepts was moved to the achievement section 

from the cognitive portion, (g) the Tests of Achievement 

have been developed into two parallel forms, (h) test 

applicability was increased by extended norms from 24 months 

to 90 years of age, (i) the Relative Performance Index was 
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renamed the Relative Mastery Index (RMI) , and (j) the 

relationship to the Horn-Cattell theory of intellectual 

processing enhances the interpretation of the Tests of 

Cognitive Ability. The expanded WJ-R includes broader 

coverage in the cognitive battery of simple to complex 

skills associated to seven areas of intellectual processing 

(McGrew, Werder, & Woodcock, 1991; Woodcock & Johnson, 1989, 

1990: Woodcock & Mather, 1989, 1990). 

The WJ-R norms data were collected from a nationally 

representative sample of subjects by trained and supervised 

personnel. The first step in the three-stage sampling 

design was the sampling of the communities based on the 

Bureau of the Census, u. S. Department of Commerce, four 

census regions divided into nine divisions to ensure 

representation in each of these regions. Therefore, 23 of 

the 50 states were used to obtain norming data. Initially, 

target communities assembled by the WJ-R project staff were 

based on the variables of geographic distribution, community 

size, and socioeconomic considerations. Next, the school 

system approval was obtained by a project staff member by 

contacting school administrators by letter or telephone to 

explain the project and requests being made of the school 

system. A follow-up letter was sent to the school to 

provide additional project information and the number of 

students in the school system at each grade level. This 
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letter informed the school system only the space for testing 

would be required, and that trained personnel would be 

provided by the project staff for all testing. Of the 111 

school systems selected, 97 schools were approached by 

project staff. There were 81 school systems who agreed to 

participate. The other 16 school systems approached 

declined to participate primarily because of other research 

and test norming obligations. These school systems were 

replaced by the project staff with school systems in similar 

communities. Upon agreement to participate in the norming 

study, school systems were contacted by the project staff to 

make school selection and data gathering schedules arranged. 

Testing was done throughout all schools in small school 

systems with only one to three elementary schools, one 

junior high school, and one senior high school. A subset of 

schools was tested in larger school systems with the aid of 

school district administrators. The general guideline for 

school selection was that the sample of students tested at 

each grade level be representative of a cross-section of 

that community. This was accomplished in some large 

communities by busing or other means to adhere to the 

guidelines for school selection. Parochial and private 

schools were included in the norming sample for 

representation of a cross-section of the community. 

Finally, a quota-by-grade-Ievel criterion was used for the 
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sample of subjects tested in each school. The quotas were 

approximately twice as large for the kindergarten, first, 

third, fifth, eighth, and eleventh grade levels to ensure 

samples large enough to provide sufficient data at 

significant points throughout the school years for 

appropriate application of statistical techniques of factor 

analysis and multiple regression analysis. The number of 

subjects set by the quotas for testing at the other grade 

levels were adequate for the construction of the norm 

tables. Random selection was used for selecting subjects 

within each grade level in a school. Approximately 150 

percent of the quota of sample subjects was selected to 

allow for the failure of parental permission or absences. 

Handicapped students enrolled at least part-time in 

mainstream classes were included in the sample. Subjects 

with less than one year of experience in regular English

speaking classes were excluded from the norming sample. The 

quotas for selection of preschool subjects ensured a 

representative distribution of children 2 to 5 years old not 

enrolled in kindergarten. The occupation of the major wage 

earner and representation by geographic region, type of 

community, and race were used for preschool subject 

selection variables (McGrew, Werder, & Woodcock, 1991). 

Tests from both the WJ-R COG and the WJ-R ACH were 

administered to all subjects to provide normative data with 



a common sample for both sections. This co-norming 

procedure provides a direct comparison of performance 

between the different tests and clusters for the two major 

parts of the WJ-R (McGrew, Werder, & Woodcock, 1991; 

Woodcock & Johnson, 1989, 1990; Woodcock & Mather, 1989, 

1990) . 
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The WJ-R uses the latent-trait theory and the Rasch 

model (Rasch, 1960; Wright & stone, 1979) to convert raw 

scores into W scores. The Rasch model, a single-parameter 

logistic test, produces three scales. The first scale is 

item easiness. Raw ability and log ability are the other 

two scales. The W scale is a Rasch-based, equal-interval 

measurement. It is centered on a value of 500 for each 

test, which was set at the average performance of beginning 

fifth-grade. Cluster scores are the arithmetic mean W score 

on the tests consisting of a cluster. The W scale is the 

individual's ability (WA) and the difficulty (WD) of the 

task in the area being measured. This provides difference 

scores (DIFF) which are a ratio scale of measurement. This 

results in standard deviations and standard errors of 

measurement with the same mathematical meaning for any area 

deviations and standard errors of measurement with the same 

mathematical meaning for any area of measurement and at any 

level. since the W scores and standard score scales are 

equal-interval scales, they are suggested for use in 
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Woodcock & Johnson, 1989, 1990; Woodcock & Mather, 1989, 

1990) . 
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Diagnosis and interpretation with the WJ-R relies on 

three discrepancy models. The first discrepancy model is 

the aptitude-achievement comparisons. This has been 

frequently used for identification of learning disabled (LD) 

stUdents. This discrepancy is based on selection criteria 

established by a school system for LD programs by comparing 

performance on a relevant set of cognitive skills to 

performance in a specific area of achievement. The second 

discrepancy, intra-cognitive, assesses cognitive deficits, 

such as, visual processing or auditory processing deficits. 

It is a bidirectional comparison which can aid in 

instructional planning. The third discrepancy model, intra

achievement discrepancy, is also a bidirectional comparison. 

It is related to interpretation of the achievement battery 

and assesses specific achievement deficits. This 

information is useful for instructional planning (McGrew, 

Werder, & Woodcock, 1991; Reschly, 1990; Woodcock & Mather, 

1989, 1990). 

Ysseldyke (1990) reviewed the WJ-R theoretical 

foundations and factor structure. Confirmatory factor 

analysis was used to ascertain the extent to which the Gf-Gc 

theory matched the structure of the WJ-R. The test and the 
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Horn-Cattell model of intelligence were found to be a good 

fit. The WJ-R Horn-Cattell Gf-Gc model was found to have a 

much better fit in comparison to other common conceptions of 

intelligence, such as, Verbal/Nonverbal or single "g" 

factor. Ysseldyke does caution the reader that the fit is 

better for the model at the school age than for older 

adults. However, goodness of fit suggests plausibility of 

the model, not that it is correct (Ysseldyke, 1990). 

Considering the controversies and bias issues revolving 

around the use of conventional IQ tests with minority 

populations, there is a need for further empirical 

information. While litigation and legislation have provided 

guidelines for nondiscriminatory assessment, the need to 

develop appropriate intelligence measures for minority 

groups is necessary. The study of internal and external 

validity for instruments, such as the WJ-R, are essential in 

determining the appropriateness of its' use with Native 

American students. This study used statistical analysis 

procedures to examine the processes underlying intellectual 

performance as measured by the WJ-R with the Native American 

children and youth from the standardization sample. 
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METHOD 
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The content of this chapter is intended to provide 

details about methodology used in this study. A description 

of the procedures utilized for sampling, instrumentation, 

data analysis, and the hypotheses investigated are 

discussed. 

Sample 

The subjects selected for the study were drawn from the 

normative sample of the WJ-R. A three-stage stratified 

sampling design was utilized in the national norming since a 

purely random sampling technique would not identify and 

select a sample representative of the united states 

population for all community and subject variables. These 

stages used in the selection of school-age subjects and some 

preschool subjects were: (1) the community sampling, (2) 

schools sampling, and (3) subjects sampling. Within 

different stages, different sampling procedures were 

utilized for this large norming study (McGrew, Werder, & 

Woodcock, 1991). 

The normative data were collected from 6,359 subjects 

in over 100 geographically diverse United states 

communities. The preschool sample, consisting of 2-5 year

olds not enrolled in kindergarten, was 705 subjects. There 
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were 3,245 subjects in the K-12th grade sample. Random 

selection of subjects from a stratified sampling design with 

10 specific community and subject variables was used in 

accordance with the 1980 census and later reports. These 

variables were not relevant at all age levels of the norming 

sample. In addition, there were four socioeconomic 

variables for the community selection. This selection 

process aided in avoiding selection bias of a type of 

community. Those norming sample subsets which represented 

united states populations with low percentages, such as 

Native American, were systematically oversampled to secure 

an accurate contribution to the total norms. Normative data 

were gathered for the school-age sample continuously from 

September 1986 to April 1988 and from January 1987 to August 

1988 for the preschool data. This allowed for continuous

year norms as opposed to the typical fall and spring norms. 

Thus, almost eliminating the effect of error variance 

(grouping error) which would have occurred from the 

aggregation of scores gathered one or two points in the 

year. Thus, WJ-R COG standard scores and percentile ranks 

are based on the subject's score distance from the median 

value for the normative group at any month for ages 2-0 to 

18-11, and any tenth of a year for Grades K.O to 16.9 

(McGrew, Werder, & Woodcock, 1991; Woodcock & Johnson, 1989, 

1990; Woodcock & Mather, 1989, 1990). 
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Dr. Richard Woodcock was contacted by phone to request 

the data for the standardization normative sample for use in 

this study. The statistical Package for the Social sciences 

(SPSS) (Nie, Hull, Jenkins, Steinbrenner, & Bent, 1990) was 

used to obtain a sample from the 680 subjects ages 2 to 18 

years old. The 88 subjects in this study were selected from 

the standardization sample. Of the 80 Native American 

subjects in the total norming sample ages 24 months to 95 

years old, there were 44 Native American subjects 2 to 18 

years old. These subjects were matched on sex and age 

within three months to 44 Anglo subjects, also, from the 

standardization sample. There were 26 preschool subjects 

ages 2-5 years and 62 school-age subjects. The mean age for 

the study sample was 121 months. The range was 26-225 

months. Of the 88 subjects in the study sample, there were 

50 females and 38 males. 

Instrument 

There are nine broad intellectual factors identified in 

the work of Cattell and Horn to date. Eight of the nine 

factors are measured with the WJ-R. The WJ-R Tests of 

Cognitive Ability clusters are measures of broad cognitive 

ability and seven cognitive factors. Broad Cognitive 

Ability refers to a broad, complex set of abilities that 

includes verbal and non-verbal functions which range from 

lower mental processes to higher mental processes. These 
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processes have been grouped into broader functions of 

cognitive ability which include: Long-Term Retrieval, 

Short-Term Memory, Processing Speed, Auditory Processing, 

Visual Processing, Comprehension-Knowledge, and Fluid 

Reasoning. Long-Term Retrieval (Glr) measures the 

effectiveness of information storage and retrieval over 

extended periods of time. It is measured by associational 

learning tasks and by testing retrieval of learned 

associations one to eight days later, utilizing two delayed 

recall tests. (Tests 15 and 16, the delayed recall tests, 

were not administered to the normative sample population.) 

The two primary measures of Long-Term Retrieval (Glr) are 

Test 1: Memory for Names and Test 8: Visual-Auditory 

Learning with Delayed Recall tests. Short-Term Memory (Gsm) 

is the ability to apprehend and utilize information within a 

short period of time. It is measured by Test 2: Memory for 

Sentences, Test 9: Memory for Words, and Test 17: Numbers 

Reversed. Processing Speed (Gs) refers to the performance 

of relatively trivial cognitive tasks rapidly. The Test 3: 

Visual Matching and Test 10: Cross Out tasks measure 

processing speed. Auditory Processing (Ga) is the 

understanding and integrating of auditory patterns. This is 

measured by Test 4: Incomplete Words, Test 11: Sound 

Blending, and Test 18: Sound Patterns. Visual Processing 

(Gv) measures the ability to perceive and think with visual 
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patterns. The Test 5: Visual Closure and Test 12: Picture 

Recognition tests assess visual processing with Test 19: 

spatial Relations test providing additional information for 

young children. After early childhood, the test becomes a 

measure of fluid reasoning. Comprehension-Knowledge (Gc) 

refers to the range and effective application of knowledge. 

The strongest measures of this are Test 6: Picture 

Vocabulary and Test 13: Oral Vocabulary. Test 20: 

Listening Comprehension and Test 21: Verbal Analogies are 

also measures of Gc. Fluid Reasoning (Gf) is the aptitude 

to reason in novel situations. Test 7: Analysis-Synthesis 

and Test 14: Concept Formation are the strongest measures 

of fluid reasoning. Test 19: Spatial Relations and Test 

21: Verbal Analogies are additional measures from the 

Supplemental Battery. Quantitative ability, an eighth 

cognition factor, is obtained by reference to the Broad 

Mathematics cluster in the WJ-R ACH. The Broad Cognitive 

Ability (BCA) cluster provides an equivalent mix of 

information from seven of the eight cognitive abilities. 

The BCA does not include the quantitative ability factor. 

The BCA-Standard Scale includes all seven tests of the 

Standard Battery to measure broad-based intellectual 

ability. The BCA-Extended Scale is the inclusion of the 

Standard Battery Tests 1-7 and the Supplemental Battery 

Tests 8-14. For children at the preschool level, the BCA-
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Early Development Scale is comprised of Tests 1, 2, and 4-6 

of the Standard Battery. The Oral Language Clusters, Oral 

Language and Oral Language Aptitude, are measures of 

receptive and expressive language tasks. The Oral Language 

cluster consists of five tests from the Standard Battery and 

Supplemental Battery: Memory for Sentences, Picture 

Vocabulary, Oral Vocabulary, Listening Comprehension, and 

Verbal Analogies. This cluster measures oral language 

ability. The Oral Language Aptitude cluster provides an 

individual's expected oral language ability and includes 

measures of nonverbal ability. This cluster contains four 

tests from the supplemental Battery: Picture Recognition, 

Concept Formation, Numbers Reversed, and Sound Patterns. 

The Oral Language Aptitude cluster and Supplemental Battery 

tests were not administered to the preschool normative 

sample population (McGrew, Werder, & Woodcock, 1991; 

Reschly, 1990; Woodcock, 1990; Woodcock & Mather, 1989, 

1990; Ysseldyke, 1990). 

The calculation of reliability coefficients and 

standard errors of measurement for all tests and clusters 

were conducted for the age and grade level of all subjects 

in the norming sample taking the tests. The split-half 

reliability procedure was used with the Spearman-Brown 

formula to correct for length on the tests except for visual 

Matching and Cross out tests. Test-retest correlations were 
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used for visual matching and Cross Out tests which are 

timed. Mosier's (1943) procedure was used to calculate 

cluster reliabilities. The tests were in the high .80s and 

low .90s reliability coefficient and mid-.90s for the 

cluster scores (McGrew, Werder, & Woodcock, 1991; Woodcock & 

Mather, 1989, 1990). 

The content validity of a test is determined by the 

extent the test items sample the domain which inferences are 

to be drawn on the bias of the test scores. This was done 

by selecting items in the various tests using item validity 

studies and expert opinion. Most items are open-ended and 

constructed to be comprehensive in both content and 

difficulty. cognitive performance required in real-life 

situations closely parallel the open-ended design. The 

confounding factor in scores of guessing is virtually 

eliminated with this item design. The 21 tests int eh WJ-R 

COG were chosen to supply a sampling of simple to complex 

tasks related to intellectual processing. A variety of 

skills from comprehension and reasoning to discrimination 

and perception. Items were developed at several levels of 

difficulty for each test as a wide range of ability is 

covered (McGrew, Werder, & Woodcock, 1991; Woodcock & 

Mather, 1989, 1990). 

Concurrent validity indicates whether test scores are 

effective in measuring a construct when compared with an 
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independent criterion measure. The WJ-R Broad Cognitive 

Ability clusters concurrent validity correlations with 

several other commonly used measures of intelligence at the 

selected age levels of 3, 9, and 17 year olds. The 

correlations with all three age groups were typically in the 

.60 to .70 range for the Broad Cognitive Ability cluster 

(McGrew, Werder, & Woodcock, 1991; Woodcock & Mather, 1989, 

1990) • 

Construct validity refers to the extent to which a test 

measures a psychological construct. This information is 

obtained by interrelations with tests. A pattern of low 

interrelations is expected since the tests are intended to 

measure a different aspect of cognitive ability. However, 

higher correlations are expected within factors than across 

factors. Low correlation patterns among factors indicates 

different aspects of cognitive ability are being measured. 

Tables are provided in the manual to illustrate the 

correlations (McGrew, Werder, & Woodcock, 1991; Woodcock & 

Mather, 1989, 1990). 

Procedure 

All examiners were supervised and trained by project 

staff members. While they were employed by the project, the 

school systems and administrators compiled lists of names of 

substitute teachers and paraprofessionals for the testing 

team. There were approximately 200 examiners involved in 
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the calibration-norrning program nationwide. The majority 

were white females from 30 to 50 years of age. Special 

efforts to recruit black and Spanish testers was done where 

a significant proportion of those minorities were in the 

population. A two-day training program with a member of the 

project staff and author team was required of all examiners. 

This training included: (a) general testing procedures and 

project purpose, (b) test demonstration, (c) examiner 

practice under supervision, Cd) distribution of test 

materials, (e) practice of administration of tests to at 

least one child and adult, and (f) supervised administration 

for one week. Daily discussion and review of difficulties 

with test procedures, test items, or recommendations for 

test improvement with on-site project staff were used by 

approximately 200 local testers during the course of the 

calibration-norrning study. Following the data collecting at 

the school level, assignments were given to the examiners 

for data gathering of preschool and adult subjects. A toll

free telephone number was given to the examiners should a 

problem occur that required project staff assistance. It 

was urged that examiners and coordinators call frequently to 

avoid incorrect local decisions (McGrew, Werder, & Woodcock, 

1991) . 
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statistical Analysis of Data 

The majority of the statistical analysis was performed 

using the statistical Package for the Social sciences (SPSS) 

(Nie, Hull, Jenkins, steinbrenner, & Bent, 1990). The data 

obtained from the WJ-R COG standardization normative sample 

were examined to compare and analyze processes underlying 

the intellectual performance of children and youth from 

Anglo and Native American subjects ages 2-18 years old. 

Anglo subjects of the same sex within three months of the 44 

Native American subjects were selected. This pool of Anglo 

subjects were matched on other like variables when possible. 

Consistent with the null hypotheses, three types of 

statistical procedures were employed to examine the data. 

Frequency distributions for the demographics of age, sex, 

and grade were constructed. A correlation coefficient was 

used to ascertain the measure of the strength of association 

between the variables. Using independent t-tests, the mean 

and standard deviation differences on all cognitive factors 

for both groups were examined for significance at the .05 

level. An exploratory factor analysis was used to examine 

the underlying factor structure for each group of sUbjects. 

A correlation coefficient was used to ascertain the measure 

of the strength of association between the variables. 

Exploratory factor analysis was used in the current 

study. Factor analytic techniques reduce data by creating a 
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set of common factors which represent the source of variance 

in at least two observed variables (Kim & Mueller, 1978). 

The number of factors to be extracted from the data is not 

specified in exploratory factor analysis. The underlying 

factor structure for both of the groups was determined using 

exploratory factor analysis to extract an unspecified number 

of factors from each group. The W scores were converted 

into a correlation matrix to provide a direct comparison of 

variables (Dillion & Goldstein, 1984). The correlation 

matrix was subjected to a principal-components analysis and, 

subsequently, a principal-axis factoring. 

The principal-components analysis is a statistical 

technique utilized in determining the amount each variable 

contributes to the variance in the data by extracting the 

principal components accounting for the variance in the data 

as much as possible. This analysis is a hierarchical 

decomposition of a correlation matrix. Each component is a 

linear combination of the observed variables. The first 

principal component accounts for the largest amount of 

variance in the data. The second one accounts for the 

maximum amount of the remaining variance, etc. Eigenvalues 

are the basis of generating each of the components (Dillion 

& Goldstein, 1984). 

The amount of total variance shared by the variables 

was ascertained using principal-axis factoring (Dillion & 
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Goldstein, 1984). The initial number of factors to be 

extracted was determined by examining the eigenvalues of the 

principal component and adhering to the rule-of-thumb 

eigenvalue criterion of greater than or equal to 1 (Kim & 

Mueller, 1978). The first factor is a weighted combination 

of variables, which maximally accounts for variance in the 

correlation matrix. The second one accounts for the maximum 

amount of the remaining variance, etc. This produces an 

un rotated factor matrix. 

An orthogonal rotation was used to interpret the 

variables by rotating the axes to minimize and maximize the 

differences in the factors. A varimax method of orthogonal 

rotation maximizes the variance of the squared factor 

loadings for that factor. The percentage of variance is the 

amount of variance accounted for with the first factor. The 

second factor shows the variance not accounted for with the 

first factor, and the third factor explains the remaining 

variance not accounted for by the first two factors, etc. 

(Kim & Mueller, 1978). 

The 44 pairs of matched subjects were divided into 13 

preschool pairs and 31 school-age pairs since the preschool 

subjects are administered only five of the seven tests in 

the Standard Battery. Therefore, not all seven cognitive 

factors are assessed for the preschool sample. 



Hypotheses 

The following hypotheses were investigated: 

1. Scores obtained on the WJ-R will not be 

significantly different for Anglo and Native 

American groups in terms of the Broad Cognitive 

Ability cluster scales (Early Development Scale, 

Standard Scale, and Extended Scale). 

2. There will not be any significant difference in 

performance for the Anglo and Native American 

subjects on all seven different cognitive factor 

clusters underlying the WJ-R performance. 

3. There will be a similarity in the factorial 

composition of the performance of the WJ-R for 

Anglo and Native American subjects. 
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This chapter summarizes the obtained findings by 

presenting the results that emerged from the statistical 

analysis. For the sake of facilitating the comprehension of 

the findings, each hypothesis will be restated and tested 

against the findings related to each hypothesis. 

Results Related to Hypothesis 1 

The first hypothesis was to determine whether 

significant differences existed between the Broad Cognitive 

Ability cluster (Early Development, Standard, and Extended 

Scales) for two groups of subjects. Group mean profiles 

were prepared for the subgroups by ethnicity for the 

preschool and school-age subjects. Table 1 lists the means 

and standard deviations for each BCA cluster. The BCA mean 

W score is set to equal 500 (McGrew, Werder, & Woodcock, 

1991; Woodcock & Mather, 1989, 1990). The BCA-Early 

Development Scale mean score for preschool Anglo children 

was 460.3385 with a 13.915 standard deviation. The Native 

American preschool children BCA-Early Development Scale mean 

score was 453.0615 with a 15.676 standard deviation. The 

BCA-Standard Scale mean score for the school-age Anglo group 

was 508.1806 with a 13.915 standard deviation. For the 

Native American school-age group, the BCA-Standard Scale 
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mean score was 500.2806 with a 12.944 standard deviation. 

The BCA-Extended Scale mean score for the Anglo school-age 

group was 509.9806 with a 24.197 standard deviation. The 

Native American BCA-Extended Scale mean score was 502.1903 

with a 14.405 standard deviation. While there were 

differences between the BCA cluster mean scores, these mean 

scores were not found to be significantly different at the 

.05 level for the two groups. Consequently, hypothesis one 

is accepted. 

Table 1 

WJ-R BCA Cluster Means and Standard Deviations 

Number Anglo Native Pooled Variance 

of cases American Estilnate 

Scales Mean SD Mean SD df t Value 

Early 13 460.3385 13.915 453.0615 15.676 24 1.56 
Development 

Standard 31 508.1806 19.017 500.2806 12.944 60 1.91 

Extended 31 509.9806 24.197 502.1903 14.405 60 1.54 

Results Related to Hypothesis 2 

Hypothesis two stated that there would be no 

significant difference in performance of the Native American 

and Anglo groups on the seven cognitive clusters. The two 
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ethnic groups were subdivided into preschool and school-age 

groups since the preschool subjects are not assessed for all 

seven cognitive factors. The results for the Anglo and 

Native American school-age groups will be presented first. 

The mean profiles were prepared for each of the seven 

cognitive clusters for the two ethnic groups. Table 2 is a 

presentation of the means and standard deviations for the 

seven cognitive clusters for these groups. The W score mean 

for each cognitive cluster is set at 500 (McGrew, Werder, & 

Woodcock, 1991; Woodcock & Mather, 1989, 1990). The Glr 

mean score for the school-age Anglo group was 502.8032 with 

a 10.975 standard deviation. The Native American school-age 

group Glr mean score was 500.3581 with a 8.822 standard 

deviation. A significant difference between the two groups 

was not found for the Glr factor. The Gsm mean score for 

the Anglo group was 597.0645 with a 19.989 standard 

deviation. The Native American group Gsm mean score was 

498.5000 with a 16.140 standard deviation. While there was 

a difference, it was not significant at the .05 level. The 

Anglo group Gs mean score of 519.8548 with a 92.031 standard 

deviation when compared to the Native American subjects GS 

mean score of 504.6968 with a 21.322 standard deviation was 

found to not be significantly different. The Ga mean score 

for the Anglo subjects was 502.5935 with a 10.000 standard 
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Table 2 

WJ-R School-Age cognitive Clusters 

Cognitive Number Anglo Native 

American 

Pooled Variance 

Estimate Factor of cases 

Mean SD Mean SD DF t Value 

Glr 31 502.8032 10.975 500.3581 8.822 60 .97 

Gsrn 31 507.0645 19.989 498.5000 16.140 60 1.86 

Gs 31 519.8548 92.031 504.6968 21.322 60 .89 

Ga 31 502.6935 10.000 500.9065 10.085 60 .70 

Gv 31 503.9226 9.755 499.1065 10.978 60 1.83 

Gc 31 509.3452 18.312 498.9581 17.580 60 2.28* 

Gf 31 506.6161 17.451 499.9742 16.364 60 1.55 

*IX. 05 

deviation. The Native American group Ga mean score of 

500.9065 with a 10.085 standard deviation was found to not 

be significantly different from the Anglo group. The Anglo 

group Gv mean score of 503.9226 with a standard deviation of 

9.755 was not statistically significant when compared to the 

Native American mean score of 499.1065 with a 10.978 

standard deviation. The Anglo groups Gc mean score of 

509.3452 with a 18.312 standard deviation compared to the 

Native American Group Mean score of 498.9581 with a 17.580 
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standard deviation was found to be statistically significant 

at the .05 level. The Gf mean score was 506.6161 with a 

standard deviation of 17.451 for the Anglo sUbjects. The 

Native American Gf mean score was 499.9742 with a standard 

deviation of 16.364. The Gf cluster means were not 

significantly different for the two groups. 

The Anglo and Native American preschool mean profiles 

were prepared for each of the five cognitive factors 

administered at that level. Table 3 is a presentation of 

the means and standard deviations for the five cognitive 

factors for the two groups. The W score mean for each 

cognitive factor is set at 500 (McGrew, Werder, & Woodcock, 

1991; Woodcock & Mather, 1989, 1991). The Glr mean score 

for the Anglo group was 471.3462 with a 21.279 standard 

deviation. The Native American group Glr mean score was 

475.69077 with a 8.989 standard deviation. A significant 

difference between the two groups was not found for the Glr 

factor. The Gsm mean score for the Anglo group was 448.6846 

with a 16.136 standard deviation. There was not a 

significant difference in Gsm for the two groups. The 

Native American group Ga mean score of 454,0000 with a 

17.221 standard deviation was found to not be significantly 

different from the Anglo group Ga mean score of 459.4846 

with a 17.135 standard deviation. The Anglo group Gv mean 

score of 462.7846 with a standard deviation of 10.407 was 
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not statistically significant when compared to the Native 

American mean score of 452.3077 with a 17.504 standard 

deviation. The Anglo group Gc mean score was 456.7692 with 

a 17.562 standard deviation. The Native American group Gc 

mean score was 438.9769 with a 19.153 standard deviation. 

The Gs factor was found to be statistically significant at 

the .05 level for the two groups. 

Table 3 

WJ-R Preschool cognitive Factors 

COgnitive Number Anglo Native 

American Factor 

Glr 

Gsm 

Ga 

Gv 

Gc 

*p<.05 

of cases 

13 

13 

13 

13 

13 

Mean SD Mean SD 

471.3462 21.279 475.6077 8.989 

448.6846 16.136 439.7231 24.029 

459.4846 17.135 454.0000 17.221 

462.7846 10.407 452.3077 17.504 

456.7692 17.562 438.9769 19.153 

Pooled Variance 

Estilna.te 

DF t Value 

24 

24 

24 

24 

24 

-.67 

1.12 

.81 

1.85 

2.47* 
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The Glr, Gsm, Ga, and Gv cognitive cluster mean scores 

for both preschool and school-age groups and Gs and Gf 

cognitive clusters mean scores for the school-age groups 

indicate a high degree of similarities by way of absence of 

a statistically significant difference in means. This is 

indicative of the fact that the null hypothesis is accepted. 

However, with regard to the Gc cluster means for preschool 

and school-age groups, there was a significant difference 

between the Anglo and Native American Groups. Consequently, 

the two groups indicate a significant difference in 

performance that would lead to the rejection of the 

hypothesis. 

Results Related to Hypothesis 3 

The third hypothesis of the study was concerned with 

the examination of factorial similarity of the performance 

of the two groups of subjects on the WJ-R. An analysis of 

data by using Principle Component Factor Analysis with 

Varimax Rotation yielded the results that are summarized in 

Table 4. An examination of the factorial composition of the 

obtained data does seem to suggest an overall congruence 

between the matching seven factors for both groups of 

subjects. The subtests producing the highest loading on 
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Table 4 

Rotated Factor Matrix 

,;omnTIVE FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 1 
(LUSTERS ANGLO NA ANGLO NA ANGLO NA ANGLO NA ANGLO NA ANGLO NA ANGLO NA 

Glr 
l1El1NAl1 .12 .24 .18 .81 .58 .16 .13 .12 .20 .29 .10 .01 .18 .25 
VALRllG .51 .53 .33 .31 .43 .65 .25 .02 .24 .18 .02 .21 .41 .26 
..................................................................... -_ .................................................. -- -_ ............ -- ........... -.... -- -_ ............................................... 
GSIIl 
l1El1SEU .32 .29 .61 .17 .58 .43 .20 .24 .04 -.04 .19 .12 .02 .. .1 ';1 

11 El1IA'RD .Oq .12 .88 .31 .23 .81' .23 .19 .09 -.05 .08 .09 .16 -.06 
lruHP.EV .43 .40 .64 .21 .21' .56 .18 .32 ~.., 

.'-<0 .29 .QI' .42 .11 .14 

G8 
VISl1AT .85 .54 .21' .21' .21 .21 -.003 .63 .16 .33 .02 .13 .11' .01 
cr:SOT.IT .86 .44 -.04 .25 .21 .19 .20 .72 .16 .30 -.01 .IS .21 -.03 
.. -_ ..................... _ .... ------- -_ .. -...................... --_ .. -...... --_ ...... -- ---.. -_ .... -- ............. _ .... -- .. _ ...... _ .. _ .... -- ---- .. -_ .... -_ .. -_ ........ -_ .. 
Gil 
INC\VRD .11' .19 .38 .65 .72 .40 .41' .11' .15 .25 .22 .49 .01 -.08 
Sl1DBLUD .13 .38 .38 .26 .19 .44 .84 .41 .16 .13 .06 .53 .01' .01' 
SNDf'AT .49 .22 .31 .16 .16 .03 13 .22 .25 .92 .26 M .65 .03 

6. 
VI::CLO ::3 .23 .21 .63 .93 .31' .02 .54 .12 .13 .01' .20 .10 .01 
PICFlE'; .21 .33 . 01' 31 .16 .52 1 ' • . .. .53 .91 .16 .11 .11 .18 .30 
SPAP.EL .53 .45 .40 .30 .23 .54 .16 .43 .50 .33 .06 .06 -.25 -.09 
............................................ __ ....... _ .. _ .. _ ........ _ ...... __ ....... _ .............. ___ .. __ 00 __ ............................. _ ............ _ ........ _ ...... _ .. _ ....................... ___ 

Gc: 
PICVOC .51 .42 .30 .61' .51' .21' .36 .45 .29 .15 .34 .28 .05 -.06 
ORLVOC .69 .61 .31 .30 .19 .25 .32 .41 .29 .19 .32 .36 .05 -13 
LSTCl1P .46 .42 .41' .30 .35 .49 .31' .36 .41 .42 .12 .29 -.02 -.20 
VEMIIAL .b4 .1'7 .30 .28 -.01 .32 .29 .31 .40 .05 .39 .12 -.04 .13 
............ _ ...... _ ..... -.................. _ ......... __ .. _ ........... -_ .. _ .. _ ............... ---... _ ....... _ .. _ ..... _ ........................... _ .. _ .. -_ ........ -................ _ ................ _ .............. 
Gf 
ANLSYN .54 .86 .05 .19 .13 .21 .58 .20 .11 .20 .46 .05 .16 -.06 
COmTJ1 .69 .66 .50 .27 .17 .07 .1 ? .30 -.04 37 .34 34 .04 .19 
SPAREL .58 .45 .40 .30 .2B .54 .16 .48 .50 .33 .Ob .06 -.25 -.09 
VEMl1AL .64 .17 .30 .28 -.01 .32 .29 .31 .40 .05 .39 .1:: -.04 .13 

Glr: IDng...JI'enn Retrieval; MEMNAM: Memory for Names; VALRNG: Visual-Auditory 
Learning. Ga: Auditory Processing; JNCWRD: Incomplete Words; SNDBIND: 
Sound Blending; SNDPAT: Sound Patterns. Gf: Fluid Reasoning; ANISYN: 
Analysis-Synthesis; CDNFRM: Concept Fonnation; SPAREL: Spatial Relations; 
VERANAL: Verbal Analogies. Gsrn: Short...JI'erm Memory; MEMSEN: Mem:>ry for 
Sentences; MEMWRD: Memory for Words. Gv: Visual Processing; VISCID: Visual 
Closure; PICREC: picture Recognition; SPAREL: Spatial Relations. Gs: 
Processing Speed; VISMAT: Visual Matching; CRSOUl': Cross out. Gc: 
Comprehension-Knowledge; PICVOC: picture Vocabulru:y; ORLVOC: Oral 
Vocabulru:y; ISTCMP: Listening Comprehension; VERANAL: Verbal Analogies 
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Factor One, for the Anglo group were Visual-Auditory 

Learning (.51), Numbers Reversed (.48), Visual Matching 

(.85), Cross Out (.96), Sound Patterns (.49), spatial 

Relations (.58), Picture Vocabulary (.51), Oral Vocabulary 

(.69), Verbal Analogies (.64), Analysis-Synthesis (.54), and 

Concept Formation (.68). On Factor Two, the Memory for 

Sentences (.67), Memory for Words (.88), Numbers Reversed 

(.64), and Concept Formation (.50) were the highest loading 

subtests for the Anglos. The highest loading subtests on 

Factor Three for the Anglo group were Memory for Names 

(.58), Memory for Sentences (.58), Incomplete Words (.72), 

Visual Closure (.93), and Picture Vocabulary (.57). The two 

subtests with high loadings for the Anglo group on Factor 

Four were Sound Blend (.84) and Analysis-Synthesis (.58). 

The subtests Picture Recognition (.91) and spatial Relations 

(.50) had high loadings on Factor Five for the Anglo group. 

The subtest Memory for Names (.70) was found to load high 

for the Anglo group on Factor six. The Anglo Group had the 

highest loading on the Sound Patterns subtest for Factor 

Seven. 

The Native American group had the highest loadings on 

the subtests Visual-Auditory Learning (.53), Visual Matching 

(.54), Oral Vocabulary (.67), Verbal Analogies (.77), 

Analysis-Thesis (.86), and Concept Formation (.66) for 

Factor One. The subtests Memory for Names (.87), Memory for 
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sentences (.77), Incomplete Words (.65), Visual Closure 

(.63), and Picture Vocabulary (.67) were the highest loading 

on Factor Two for the Native American group. The highest 

loading subtests for the Native American group on Factor 

Three were Visual-Auditory Learning (.65), Memory for Words 

(.87), Numbers Reversed (.56), Picture Recognition (.52), 

spatial Relations (.54), and Listening Comprehension (.49). 

The Native American group had the highest loadings for 

Factor Four on the subtests Visual Matching (.63), Cross Out 

(.72), Visual Closure (.54), and Picture Recognition (.53). 

The highest loading subtest for Factor Five was Sound 

Patterns (.92) for the Native American group. The two 

subtests which loaded high on Factor six for the Native 

American group were Incomplete Words (.49) and Sound Blend 

(.53). The Native American group had no high loadings on 

Factor Seven. On the basis of these similarities with the 

Anglo group, the hypothesis was accepted. 
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An overall goal of the study was to examine the 

similarity and/or differences in the performance, as well as 

the processes underlying cognitive abilities, of Anglo and 

Native American subjects on the WJ-R Tests of cognitive 

Ability. As evidenced by the results presented in the 

previous chapter, the comparison of two groups was done by 

examining three indices of their performance on the WJ-R 

Tests of cognitive Ability. The data of the normative 

sample participants of the WJ-R for each ethnic group were 

used for this analysis. While this instrument is frequently 

used with both populations of preschool and school-age 

children, no research has been published on the WJ-R with 

the Native American population. Specifically the Broad 

Cognitive Ability scales and seven cognitive clusters were 

analyzed for significant differences between the two groups. 

The results of the statistical analysis is discussed in this 

chapter. 

The findings lead to conclude that the two groups of 

subjects did not differ in their overall cognitive ability 

as indicated by their performance on three scales of the 

WJ-R Broad Cognitive Ability cluster. The conclusion about 

similarity in cognitive functioning of majority and minority 
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(Native American) group subjects is inconsistent with the 

findings reported by earlier studies reporting that minority 

subjects score at or about one standard deviation below the 

mean on conventional IQ tests (Jensen, 1969; Mercer, 1973, 

1979). Based on such findings researchers using the WISC-R 

have stated that Full Scale IQs (comparable to the BCA on 

the WJ-R) may be inappropriate measures of intelligence for 

minority group children because of their cultural and 

linguistic backgrounds (Hynd, Quackenbush, Kramer, Conner, & 

Weed, 1979; Naglieri & Yazzie, 1983; Teeter, Morre, & 

Peterson, 1982). 

A broader conclusion based on similarity of performance 

of two groups of subjects seem to suggest that the WJ-R is 

an unbiased test of broad cognitive ability. This suggests 

that it does not tap experiences foreign to the Native 

American population. Another possible explanation is that 

subjects are matched so close in their ability levels, that 

no difference in performances are observed. However, such 

conclusions should be interpreted with caution, particularly 

in light of the small sample size. 

In light of specific factors underlying overall 

ability, the findings indicated no significant differences 

in the performances of two ethnic groups of subjects on all 

cognitive clusters except for the obtained significant 

difference in the performance in tests tapping crystallized 
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ability. The performance on this factor (Gc) was found to 

be significantly different for both preschool and school-age 

groups of subjects. The Gc scales are designed to measure 

communication capabilities, especially verbal abilities and 

reasoning skills highly influenced by previously learned 

experiences. The oral language skill, as indicated by the 

performance on the Oral Language cluster, was analyzed in an 

interest to find an explanation for differential performance 

patterns of two groups of subjects in their crystallized 

ability. A significant deficit in oral language skills of 

Native American subjects may support their lower 

performances on crystallized ability tests. 

Linguistic factors have been suggested to explain the 

lower performance of Native Americans on verbally loaded 

intelligence tests. For example, in a study of Ojibawa and 

sioux school children (McShane, 1980) and a study of Ojibawa 

reservation children (McShane & Plas, 1982), poor English 

language skills were found to depress the Verbal IQs. This 

is consistent with the findings of studies done with 

Northern Plains students (Browne, 1984), Tlingit students 

(Connelly, 1985), and Navajo students (Hynd, Quackenbush, 

Karmer, Conner, & Weed, 1979; Naglieri & Yazzie, 1983; 

Teeter, Moore, & Peterson, 1982). These studies found a 

significant discrepancy at one to two standard deviations 

below the mean between the Verbal-Performance scores of the 



WISC-R. They attribute the low Verbal IQs to divergent 

language, cultural, and experiential factors. 
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The factor analysis indicated that, while there was 

similarities between the two groups, there were differences 

in the patterns of the loadings. The highest loading on 

Factor One for the Anglo group was Cross Out (.86). 

Analysis-synthesis (.86) was the highest loading for Factor 

One for the Native American group. Memory for Words (.88) 

was the highest loading for the Anglo group and Memory for 

Names (.87) for the Native American group on Factor Two. 

The Anglo group had the highest loading on Visual Closure 

(.93) for Factor Three. The Memory for Words subtest (.87) 

was the highest on Factor Three for the Native American 

group. On Factor Four, the highest loading for the Anglo 

group was Sound Blending and Cross out (.72) for the Native 

American group. The highest loading on Factor Five for the 

Anglo group was Picture Recognition (.91). Sound Patterns 

(.92) was the highest loading for the Native American group 

for Factor Five. The highest loading for Factor six for the 

Anglo group was Memory for Names (.70) and Sound Blend (.53) 

for the Native American group. Factor Seven had the highest 

loading for the Anglo group on Sound Pattern (.65) with the 

highest loading for the Native American group Picture 

Recognition (.30). 
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The findings in this study should be cautiously 

interpreted because the comparison of performances and 

underlying factor structure is based on samples of Native 

Americans representing several tribes, over a wide age 

range, and a small sample size. While the small number of 

Native American subjects was adequate for investigation, it 

is not large enough to make broader generalizations. The 

generalizability of the findings is additionally restricted 

by the fact that the Native American sample was composed of 

a number of different tribal affiliations. It would not be 

valid to think of the Native American sample as being 

representative of one overlapping culture. Therefore, 

generalizing the findings to any particular Native American 

group may be problematic. The author was restricted by not 

having access to larger numbers of subjects of a particular 

Native American group since norming data was utilized in 

this study. This situation points out to the fact that 

there is a need to conduct such studies on samples 

exclusivelY representing subjects from different Native 

American tribal groups. 
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APPENDIX A 

WJ-R ORAL LANGUAGE CLUSTERS 



WJ-R Oral Language Clusters 

Cluster Number Anglo 

of cases 

Mean SO 

Oral 

Native 

American 

Mean so 

Language 31 511.6806 21.297 498.4032 16.626 

Oral 

lang Apt 31 532.5710 69.808 521.0226 52.411 

*p<.05 

Pooled Variance 

Estilnate 

73 

OF t Value 

60 2.74* 

60 .74 



74 

REFERENCES 

Alberta, Edmonton, Canada Department of Education. (1986) . 

Review of issues in intelligence test use in Alberta 

Schools. Alberta, Canada Special Educational Services 

Branch. 

Alford, w. w. (1984). IQ test controversy: Past, present, 

and future trends. Unpublished Document Resume: EDRS. 

Bersoff, D. N. (1973). silk purses into sow's ears: The 

decline of psychological assessment. Journal of 

Consulting and Clinical Psychology, 37, 391-393. 

Bersoff, D. N. (1979). Regarding psychologists testily: 

Legal regulation of psychological assessment in the 

public schools. Maryland Law Review, 39, 27-120. 

Bersoff, D. N. (1982). "Larry P." and "PASE": Judicial 

report cards on the validity of individual intelligence 

tests. Child and Youth Services, 2(1-2), 1010-1120. 

Boehm, A. (1971). Boehm Test of Basic Concepts. New York: 

Psychological corporation. 

Boyd, H. F. (1984). The use of nonverbal and/or culture 

fair tests for assessment of academic learning ability. 

Unpublished Document Resume: EDRS. 

Bracken, B. A. (1984). Bracken Basic Concept Scale. 

Columbus, OH: Charles E. Merrill. 



75 

Bracken, B. A. (1986). Incidence of basic concepts in the 

directions of five commonly used American tests of 

intelligence. School Psychology International, 2(1), 

1-10. 

Brescia, W., & Fortune, J. C. (1988). Standardized testing 

of American Indian students. ERIC Digest. 

Brown v. Board of Education, 347 U.S. 483 (1954). 

Browne, D. B. (1984). WISC-R scoring patterns among Native 

Americans of the Northern Plains. White Cloud Journal, 

.;!(2), 3-16. 

Canady, H. G. (1946). The psychology of the Negro. In The 

Encyclopedia of Psychology, ed., P. L. Harriman. 

Philosophical Library, 65, 407-416. 

Carroll, J. B. (1984). Raymond B. Cattell's contributions 

to the theory of cognitive abilities. Multivariate Be

havioral Research, 19(2-3), 300-306. 

Cattell, R. B. (1979). Are culture fair intelligence tests 

possible and necessary? Journal of Research and 

Development in Education, 12, 3-13. 

Connelly, J. B. (1983). Recategorized WISC-R score 

patterns among Native Americans of older and younger 

referred Tlingit Indian children. Psychology in the 

Schools, 20, 271-275. 



Connelly, J. B. (1985). "Receptive and expressive 

vocabulary of young Indian children." Journal of 

American Indian Education, 25, 33-37. 

76 

Cummings, J. A. (1985). Review of Woodcock-Johnson Psycho

Educational Battery. In J. V. Mitchell, Jr. (Ed.), The 

ninth mental measurement yearbook, Vol. II (pp. 1759-

1762). Lincoln, NE: The University of Nebraska Press. 

Dana, R. H. (1984). Intelligence testing of American 

Indian children: Sidesteps in quest of ethical 

practice. White Cloud Journal, d(3), 35-43. 

Diana v. state Board of Education, C.A. No. C-70-37 

(N.D.Cal., July 1970) (consent decree). 

Dillon, W. R., & Goldstein, M. (1984). 

analysis methods and applications. 

Ebel, R. L. (1975). "Educational Tests: 

Useful?" Phi Delta Kappan, 57, 83. 

Multivariate 

New York: Wiley. 

Valid? Biased? 

Ebel, R. L. (1979). "Intelligence: A skeptical view." 

Journal of Research and Development in Education, 

12(2), 14-21-

Eder, J., & Reyhner, J. (1988). The historical background 

of Indian education. In J. Reyhner (Ed.), Teaching the 

Indian child: A bilingual/multi-cultural approach, 

Second Edition, (pp. 10-28). Bilingual Education 

Program, Eastern Montana College, Billings, MT. 



77 

Feurstein, R. (1979). The Dynamic Assessment of Retarded 

Performers: The Learning Potential Assessment Device, 

Theory, Instruments, and Techniques. Baltimore, MD: 

University Part Press. 

Figueroa, R. A., Fradd, S. H., & Correa, V. I. (1989). 

Bilingual special education and this special issue. 

Exceptional Children, 56(2), 174-178. 

Florey, J., & Tafoya, N. (1988). Identifying gifted and 

talented American Indian students: an overview. ERIC 

Digest, American Indian Education, 1-4. 

Foerster, L. M., & Little Soldier, D. (1980). Classroom 

communication and the Indian child. Language Arts, 

57(1), 45-49. 

Fradd, S. H., Figueroa, R. A., & Correa, V. I. (1989). 

Meeting the multicultural needs of Hispanic students in 

special education. Exceptional Children, 56(2), 102-

104. 

Fradd, S. H., & Hallman, C. L. (1983). Implications of 

psychological and educational research for assessment 

and instruction of culturally and linguistically 

different students. Learning Disability Quarterly, 

Vol. 6, 468-478. 



78 

Fradd, S. H., & Vega, J. E. (1987). Legal considerations. 

In S. H. Fradd & W. J. Tikunoff (Eds.), Bilingual 

education and bilingual special education (pp. 45-74). 

Boston, MA: Little, Brown, & Co. (Inc.). 

Fradd, S. H., Weismantel, M. J., Correa, V. I., & Algozzine, 

B. (1988). Developing a personnel training model for 

meeting the needs of handicapped and at-risk minority 

students. Teacher Education and Special Education, 

11(1}, 30-38. 

Gardner, H. (1983). Frames of mind: The theory of 

multiple intelligences. New York: Basic Books. 

Goh, D. S. (1991). Practice guidelines with culturally 

diverse populations. The School Psychologist, 45(2}, 

11-12. 

Guadalupe Organization v. Tempe Elementary School District 

No.3, No. 71-435 (D.Ariz. 1972). 

Gutkin, T. B., & Reynolds, C. R. (1980). Factorial 

similarity of the WISC-R for Anglos and Chicanos 

referred for psychological services. Journal of School 

Psychology, 18(1), 35-39. 

Graziano, W. G., Varca, P. E., & Levy, J. C. (1982). Race 

of examiner effects and the validity of intelligence 

tests. Review of Educational Research, 52(4}, 469-497. 



Hambleton, R. K., & Rogers, H. J. (1988). Design of an 

Item Bias Review Form: Issues and questions. 

Unpublished Document Resume: EDRS. 

Hobson v. Hansen, 269 F.Supp. 401 (D.C.(1967). Affirmed, 

Smuck v. Hobson, 407F. 2d 175 (D.C.Cir, 1969). 

Horn, J. L. (1979). Trends in the measurement of 

intelligence. Intelliaence, d, 229-239. 

Hynd, G. W., & Garcia, W. I. (1979). Intellectual 

assessment of the Native American student. School 

Psychology Digest, ~(4), 446-454. 

79 

Hynd, G. W., Quackenbush, R., Kramer, R., Conner, R., & 

Weed, W. (1979). Clinical utility of the WISC-R and 

the French Pictorial Test of Intelligence with Native 

American primary grade children. Perceptual and Motor 

Skills, 49, 480-482. 

Jensen, A. R. (1969). How much can we boost IQ and 

scholastic achievement? Harvard Educational Review, 

39, 1-123. 

Jensen, A. R. (1980). Bias in mental testing. New York: 

Free Press. 

Kaplan, G. J., Fleshman, J. K., Bender, T. R., Baum, C., & 

Clark, P. S. (1973). Long-term effects of otitis 

media a ten-year cohort study of Alaskan Eskimo 

children. Pediatrics, 52(4), 577-585. 



80 

Kaufman, A. S. (1975). Factor analysis of the WISC-R at 11 

age levels between 6 1/2 and 16 1/2 years. Journal of 

Consulting and Clinical Psychology, 43, 135-147. 

Kaufman, A. S. (1978). The importance of basic concepts in 

individual assessment of preschool children. Journal 

of School Psychology, 16, 207-211. 

Kaufman, A. S. (1985). Review of Woodcock-Johnson Psycho

Educational Battery. In J. V. Mitchell, Jr. (Ed.), The 

ninth mental measurements yearbook, Vol. II (pp. 1762-

1765). Lincoln, NE: The University of Nebraska Press. 

Kaufman, A. S., & Kaufman, N. L. (1983). Kaufman 

Assessment Battery for Children. Circle Pines, MN: 

American Guidance Service. 

Kim, J.D., & Mueller, C. W. (1987). Introduction to 

factor analysis: What is it and how to do it. Newbury 

Park, CA: Sage. 

Kirk, S. A., McCarthy, J. J., & Kirk, W. D. (1968). 

Illinois Test of Psycholinguistic Abilities. Revised 

edition. Urbana, IL: University of Illinois Press. 

Krywaniuk, L. W., & Das, J. P. (1976). Cognitive 

strategies in Native children: Analysis and 

intervention. The Alberta Journal of Education 

Research, 22(4), 271-280. 



Larry P. v. Wilson Riles. united states District Court, 

Northern District of California, Case No. C-71-2270 

RFP, 1972, 1974, 1979, 1984, 1986. 

81 

Lidz, C. S. (1977). Issues in the psychological assessment 

of preschool children. Journal of School Psychology, 

15, 129-135. 

Lidz, C. S. (1981). Improving assessment of school 

children. San Francisco, CA: Jossey-Bass. 

Lidz, C. S. (1982). Psychological assessment of the 

preschool disadvantaged child. Paper presented at the 

Annual International Convention of the Council for 

Exceptional Children (60th, Houston, TX, April 11-16, 

1982, Session F-55). 

Lidz, C. S. (1982). Sources of differential cognitive 

functioning among minorities. Paper delivered at the 

Multi-Ethnic Conference on Assessment: An 

international conference, Tampa, Florida, March 1982. 

Loflin, M. D. (1984). Discovering cognitive abilities of 

native children. Special issue: Culture, language, 

education, in Alaska, Canada, Hawaii, Guam, Puerto 

Rico, Australia, New Zealand: Implications for U. S. 

mainland educators. Educational Research Quarterly, 

li(4), 52-58. 

Marshall et al. v. Georgia, U. S. District Court for the 

Southern District of Georgia, CY 482-233 (1984). 



82 

Mather, N., & Healey, W. C. (1989). Deposing aptitude-

achievement discrepancy as the imperial criterion for 

learning disabilities. Learning Disabilities, £, 440-

48. 

McCarthy, D. P. (1972). McCarthy Scales of Children's 

Abilities. New York: Psychological corporation. 

McCarthy, J. F., & Cardnas, J. (1986). A minority view on 

testing. Educational measurement: Issues and 

practice, ~(1), 6-11. 

McGrew, K. S. (1987). Exploratory factor analysis of the 

Woodcock-Johnson Tests of Cognitive Ability. Journal 

of Psychoeducational Assessment, ~(3), 200-216. 

McGrew, K. S., Werder, J. K., & Woodcock, R. W. WJ-R 

Technical Manual. Allen, TX: DLM. 

McShane, D. A. (1980). A review of scores of American 

Indian children on the Wechsler Intelligence Scales. 

White Cloud Journal, £(4), 3-10. 

McShane, D. A., & Mitchell, J. (1979). Middle ear disease, 

hearing loss, and educational problems of American 

Indian children. Journal of American Indian Education, 

19(1), 7-11. 

McShane, D. A., & Plas, J. M. (1982). otitis media, 

psychoeducational difficulties, and Native Americans: 

A review and a suggestion. Journal of Preventive 

Psychiatry, £(3), 277-292. 



McShane, D. A., & Plas, J. M. (1982b). Wechsler scale 

performance patterns of American Indian children. 

Psychology in the Schools, 19, 8-17. 

Mercer, J. R. (1973). Labeling the mentally retarded. 

Berkeley, CA: University of California Press. 

83 

Mercer, J. R. (1976). Pluralistic diagnosis in the 

evaluation of black and Chicano children: A procedure 

for taking sociocultural variables into account in 

clinical assessment. In C. A. Hernandez, M. J. Haug, & 

N. N. Wagner (Eds.), Chicanos: Social and 

psychological perspectives, 2nd ed. (pp. 183-195). st. 

Louis: Mosby. 

Mercer, J. R. (1979). SOMPA: System of multicultural 

pluralistic assessment technical manual. New York: 

The Psychological Corporation. 

Mercer, J. R., & Ysseldyke, J. (1977). Designing and 

diagnostic-intervention programs. In T. Oakland (Ed.), 

Psychological and educational assessment of minority 

children. New York: Brunner/Mazel. 

Mishra, S. P. (1980). Cognitive processes: Implications 

for assessing intelligence. Theory into Practice, 

22(2), 145-150. 

Mishra, S. P. (1982). The WISC-R and evidence of item bias 

for Native-American Navajos. Psychology in the 

Schools, 19, 458-464. 



84 

Mishra, S. P., & Lord, J. (1982). Reliability and 

predictive validity of the WISC-R with Native American 

Navajos. Journal of School Psychology, 20(2), 150-154. 

Mishra, S. P., Lord, J., & Sabers, D. L. (1989). Cognitive 

processes underlying WISC-R performance of gifted and 

learning disabled Navajos. Psychology in the Schools, 

26, 31-36. 

Murray, A. M., & Mishra, S. P. (1983). Item bias in 

individually administered tests: Implications for 

nondiscriminatory assessment. Journal of 

Psychoeducational Assessment, ~, 353-366. 

Naglieri, J. A., & Yazzi, C. (1983). comparison of the 

WISC-R and PPVT-R with Navajo children. Journal of 

clinical Psychology, 39(4), 598-600. 

Neely, R., & Shaughnessy, M. F. (1984). Assessments and 

the Native American. Unpublished Document Resume: 

EDRS. 

Palmer, D. J., Oliverez, A., Jr., Wilson, V. L., & Fordyce, 

T. (1989). Ethnicity and language dominance-

influence on the prediction of achievement based on 

intelligence test scores in nonreferred and referred 

samples. Learning Disability Quarterly, 12(4), 261-

274. 



Prasse, D. P. (1978). Federal legislation and school 

psychology: Impact and implication. Professional 

Psychology, ~, 592-601. 

Prasse, D. P. (1986). (Guest Ed.). Law and special 

education: An introduction. Exceptional Children, 

52(4), 311-312. 

Prasse, D., & Reschly, D. (1986). Larry P.: Case of 

85 

segregation, testing, or program efficacy? Exceptional 

Children, 52, 333-346. 

Ramirez, B. A., & Johnson, M. J. (1988). American Indian 

exceptional children: Impoverished practices and 

policy. Paper presented at the Ethnic and 

Multicultural Symposia (Dallas, TX, USA, 1986). 

Rasch, G. (1960). Probalistic models for some intelligence 

and attainment tests. Copenhagen, Denmark: Danish 

Institute for Educational Research. 

Raven, J. (1983). Manual for Raven's progressive Matrices 

and Vocational Scales, section 3, 1983 edition. New 

York: The Psychological corporation. 

Reschly, D. J. (1978). WISC-R factor structures among 

Anglos, blacks, Chicanos, and Native American Papagos. 

Journal of Consulting and Clinical Psychology, 46, 417-

422. 



86 

Reschly, D. J. (1980). Psychological evidence in the Larry 

P. opinion: A case of right problem: wrong solution? 

school Psychology Review, ~, 123-135. 

Reschly, D. J. (1983). Legal issues in psychoeducational 

assessment. In G. Hynd (Ed.), The School Psychologist: 

contemporary Perspectives, (pp. 67-93. Syracuse, NY: 

Syracuse University Press. 

Reschly, D. J. (1987). Assessing educational handicaps. 

In A. Hess & I. Wiener (Eds.), Handbook of Forensic 

Psychology, (pp. 155-187). New York: Wiley. 

Reschly, D. J. (1990). Found: Our intelligence~: What do 

they mean? Journal of Psychoeducational Assessment, ~, 

259-267. 

Reschly, D. J., Kicklighter, R., & McKee, P. (1988). 

Recent placement litigation, Part 1, regular education 

grouping: Comparison of Marshall (1984, 1985) and 

Hobson (1967, 1969). School Psychology Review, 17(1}, 

9-21. 

Reschly, D. J., Kicklighter, R., & McKee, P. (1988) . 

Recent placement litigation, Part II, Minority EMR 

overrepresentation: comparison of Larry P. (1979, 

1984, 1986) with Marshall (1984, 1985), and S-1 (1986). 

School Psychology Review, 17(1}, 22-38. 



Reschly, D. J., Kicklighter, P., & McKee, P. (1988) . 

Recent placement litigation, Part III, Analysis of 

differences in Larry P., Marshall, and S-l and 

implications for future practices. School Psychology 

Review, 17(1), 39-50. 

Reyhner, J. (1988). Teaching the Indian child: A 

bilingual/multi-cultural approach, Second Edition. 

Bilingual Education Program, Eastern Montana College, 

Billings, MT. 

87 

Reynolds, C. R. (1982a). Construction and predictive bias. 

In R. A. Berk (ed.), Handbook of methods for detecting 

test bias. Baltimore: Johns Hopkins University Press. 

Reynolds, C. R. (1982). The problem of bias in 

psychological assessment. In C. R. Reynolds & T. B. 

Gutkin (Eds.), The Handbook of School Psychology. New 

York: Wiley & Sons. 

Reynolds, C. R., Gutkin, T. B., Elliott, S. N., & witt, J. 

C. (1984). 

and practice. 

School psychology: Essentials of theory 

New York: Wiley & Sons. 

Robinson, V. (1992). Court lifts California ban on IQ 

tests for black students. National Association of 

State Directors of Special Education: Arizona 

Counterpoint, Fall Vol. 13(1), 1. 



Ross-Reynolds, J., & Reschly, D. J. (1983). An 

investigation of item bias on the WISC-R with four 

sociolcultural groups. Journal of Consulting and 

Clinical Psychology, 51(1), 144-146. 

Russell, S. J. (1990). Factor structure of the WJTCA. 

Unpublished doctoral dissertation, University of 

Arizona. 

Salvia, J., & Ysseldyke, J. (1985). Assessment of 

children, 3rd Ed. Boston: Houghton Mifflin. 

88 

Sandoval, J. (1979). The WISC-R and internal evidence of 

test bias with minority groups. Journal of Consulting 

and Clinical Psychology, 47, 919-927. 

Sandoval, J., & Miile, M. P. W. (1980). Accuracy of 

judgments of WISC-R item difficulty for minority 

groups. Journal of Consulting and Clinical Psychology, 

48, 249-253. 

Sandoval, J., Zimmerman, I. L., & Woo-Sam, J. M. (1983). 

Cultural differences on WISC-R verbal items. Journal 

of School Psychology, 21, 49-55. 

Samuda, R. J. (1975). Psychological testing of American 

minorities: Issues and consequences. New York: Dodd, 

Mead, and Co. 

Sattler, J. M. (1982). Assessment of children's 

intelligence and special abilities (2nd ed.). Boston: 

Allyn and Bacon. 



Sattler, J. M. (1988). Assessment of children (3rd ed.). 

San Diego: J. M. Sattler, Publisher. 

Sattler, J. M. (1990). Testing minority children. In J. 

M. Sattler (Ed.), Assessment of children (3rd ed.). 

San Diego: Jerome M. Sattler. 

Scaldwell, W. A. , & Frame, J. E. (1985). Prevalence of 

89 

otitis media in Cree and Ojibway school children in six 

ontario communities. Journal of American Indian 

Education, 25(1), 1-5. 

Sidles, C., & MacAvoy, J. (1987). Analysis of Navajo 

adolescents' performance on the Raven progressive 

Matrices. Journal of American Indian Education, 27(1), 

1-8. 

Sidles, C., & MacAvoy, J. (1987b). Navajo adolescents on a 

Primary Language Questionnaire, the Raven Standard 

Progressive Matrices and the Comprehensive Test of 

Basic Skills: A correlation study. Educational and 

Psychological Measurement, 47(3), 703-709. 

Snyder, B. J. (1991). WISC-R performance patterns of 

referred Anglo, Hispanic, and American Indian children. 

unpublished doctoral dissertation, The University of 

Arizona. 

Sternberg, B. J. (1984). Human intelligence. Phi Delta 

Kappan, 694-698. 



90 

Sundberg, N. D., & Gonzalez, L. R. (1981). Cross-cultural 

and cross-ethnic assessment: Overview and issues. In 

P. Reynolds (Ed.), Advances in psychological 

assessment, 2. San Francisco, CA: Jossey-Bass. 

Taylor, R. L. (1990). (Guest Ed.). The Larry P decision a 

decade later: Problems and future directions. 

Education and Training of the Mentally Retarded, ~, 

iii-v. 

Tetter, A., Morre, C. L., & Peterson, J. D. (1982). WISC

R verbal and performance abilities of Native American 

students referred for school learning problems. 

psychology in the Schools, 19, 39-44. 

Terman, L. M., & Merrill, M. A. (1973). Stanford-Binet 

Intelligence Scale, Form L-M. Boston, MA: Houghton

Mifflin. 

Thorndike, R. L., Hagen, E. P., & Sattler, J. M. (1986). 

Stanford-Binet Intelligence Scale: Fourth Edition. 

chicago, IL: Riverside. 

Ugent, W. D., Graf, M. H., & Ugent, A. S. (1986). Fetal 

alcohol syndrome: A problem that school psychologists 

can help recognize, treat, and prevent. School 

Psychology International, 2(1), 55-60. 



91 

U. S. Bureau of Census. (1978). Census of population: 

1970 subject reports. Final Report, PC(2)1-F American 

Indians. Washington, DC: U. S. Government Printing 

Office. 

IUnited ~tates General Accounting Office. (1990). Briefing 

report to congressional requesters: Special education: 

Estimates of handicapped Indian preschoolers and 

sufficiency of services. Washington, DC. 

Vernon, P. E. (1961). The Structure of Human Abilities 

(2nd Ed.). London, England: Methuen. 

Warren, S. A., & Brown, W. G. (1973). Examiner scoring 

errors on individual intelligence tests. Psychology in 

the Schools, 23, 267-274. 

Wechsler, D. (1967) . 

of Intelligence. 

Wechsler, D. (1974). 

Children Revised. 

corporation. 

Wechksler Preschool and primary Scale 

New York: Psychological corporation. 

Wechsler Intelligence Scale for 

New York: Psychological 

Wesman, A. G. (1968). Intelligence testing. American 

Psychologist, ~, 267-274. 

Woodcock, R. W. (1990). Theoretical foundations of the 

WJ-R measures of cognitive ability. Journal of 

Psychoeducational Assessment, ~, 231-258. 



Woodcock, R., & Johnson, M. B. (1977). Woodcock-Johnson 

Psycho-Educational Battery. Hingham, MA: Teaching 

Resources. 

92 

Woodcock, R. W., & Johnson, M. B. (1989, 1990). Woodcock-

Johnson Psycho-Educational Battery-Revised. Allen, TX: 

DLM Teaching Resources. 

Woodcock, R. W., & Mather, N. (1989, 1990). WJ-R Tests of 

cognitive Ability-Standard and Supplemental Batteries: 

Examiner's Manual. In R. W. Woodcock & M. B. Johnson, 

Woodcock-Johnson Psycho-Educational Battery-Revised. 

Allen, TX: DLM Teaching Resources. 

Wright, B. D., & Stone, M. H. (1979). Best item design. 

Chicago: MESA Press. 

Ysseldyke, J. E. (1990). Goodness of fit of the Woodcock-

Johnson Psycho-Educational Battery-Revised to the Horn

Cattell Gf-Gc theory. Journal of Psychoeducational 

Assessment, ~, 268-275. 

Zarske, J. A., & Moore, C. L. (1982). Recategorized WISC-R 

scores for non-handicapped, learning disabled, 

educationally disadvantaged, and regular classroom 

Navajo children. School Psychology Review: Reading 

Assessment and Intervention, 11, 319-323. 

Zarske, J. A., & Moore, C. L. (1982). Recategorized WISC-R 

scores for learning disabled Navajo Indian children. 

Psychology in the Schools, 19, 156-159. 



93 

Zarske, J. A., Moore, C. L., & Peterson, J. D. (1981) • 

WISC-R factor structure for diagnosed learning disabled 

Navajo and Papa go children. Psychology in the Schools, 

18, 402-407. 


