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ABSTRACT 

One hundred and fifteen second and third grade Anglo 

and Hispanic boys and girls from an isolated rural town in 

Arizona were tested on two nonverbal measures of cognitive 

skills to ascertain their predictive validity and ethnic 

bias. Bias was addressed by regression analysis, a technique 

that allows for the comparison of slopes and intercepts for 

two or more groups. The children from both ethnics were 

roughly equated on SES variables due to the location and 

nature of the community. The Raven's Coloured Test of 

Cognitive Skills (NTCS) were employed to predict the 

state-mandated California Achievement Test (CAT) and the 

pupils' grade point average (GPA). 

The results suggested that the Raven's exhibits both 

slope and intercept bias for three of the four criterion 

variables whereas the NTCS demonstrated bias only in terms 

of GPA. Both nonverbal test correlated highly indicating 

that they are measuring similar skills. The NTCS generally 

had higher predictive validity than the Raven's. A 

combination of the two tests increased prediction by only a 

small amount. These results indicate that, contrary to 

previous research, the Raven's may be a biased predictor for 

Hispanics and that the NTCS appears both less biased and a 

vii 
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better predictor. Both nonverbal test validities approached 

the WISC-R correlation coefficients for Hispanics. Neither 

test proved to be a potent predictor of Anglo test scores or 

GPAs. This differential validity infers that the nonverbal 

tests be employed with caution with native English speakers. 

The hypothesized reasons for the better performance 

of the NTCS included its measuring of more than one skill. 

The two tests were contrasted in terms of psychometric 

considerations, training time, and testing time. 

Limitations of the study as well as suggestions for further 

research with various non-native speakers of English was 

discussed. 



CHAPTER 1 

INTRODUCTION 

School psychologists who work in southwestern United 

states will generally encounter a large Hispanic population 

(typically Mexican-American) within their school districts. 

Clarizio (1982) has noted that although the 1980 census 

reported 14 1/2 million Hispanics in the united States, 

several officials estimate their true number to be closer to 

20 million. Among the salient features that identify the 

Hispanic population are a common heritage, a common 

ancestral language (including the many dialects of Spanish), 

common values, and a similar socioeconomic status (Gallegos, 

1980). Since many Hispanic students will be assessed for 

possible special education placement, they may appear to 

share two other features: low achievement and IQ scores. 

Historically the school psychologist has given a 

test battery to each referred child that typically includes 

an individual intelligence test such as the Wechsler 

Intelligence Scale for Children-Revised (Wechsler, 1974) or 

a Stanford-Binet (Terman & Merrill, 1972). Since these 

instruments require the use of expressive and receptive 

1 
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skills in English, the monolingual Spanish or bilingual 

Hispanic child whose primary language is Spanish will be at 

a disadvantage (Gallegos, 1980: Sattler, 1982). since 

Hispanics score several IQ points below their Anglo 

counterpoints on standardized intelligence tests (e.g., 

Clarizio, 1982; Gerken, 1978), and language appears to be a 

major factor in depressing these scores (Jensen, 1980), the 

use of such highly verbal IQ tests should be 

contraindicated. Fitch (1966) has stated that the Wechsler 

Intelligence Scale for Children-Revised (WISC-R) alone, or 

any test that relies heavily on verbal functions are not 

accurate measures of the ability of Hispanic children. Even 

Hispanics who appear proficient in English n ••• may be 

reluctant to reveal their deficiencies in English (thus) 

they may pretend to understand the instructions" (Sattler, 

1982, p. 374). Therefore, it could be argued that the use of 

verbal IQ tests constitutes discrimination against 

Hispanics. In addition to possible discrimination, 

misassigning children to inappropriate classes " ... is 

enormous in terms of wasted resources and human suffering on 

both a personal and societal level" (Fineman & Ross, 1980, 

p. 17). 

The use of IQ tests to place minority children in 

special classes came under the scrutiny of the courts in 

several cases in the 1970s. The cases of Diana (Diana v. 
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state of california, 1970) and Guadalupe (Guadalupe v. Tempe 

Elementary District, 1972) addressed the overrepresentation 

of bilingual/minority (specifically Hispanics) children in 

classes for the mild (educable) mentally retarded (Mowder, 

1979). Both cases were resolved through consent decrees 

negotiated between plaintiffs and defendants, and then 

approved by the courts (Reschly, 1979). Among the number of 

reforms agreed to in both cases was that an emphasis on 

nonverbal or performance tests would be utilized in the 

classification/placement of bilingual students. Implicit in 

both decisions was the assumption that intelligence tests, 

especially verbal tests, were biased against bilingual 

(generally Hispanic) students (Reschly, 1979). 

PL 93-380 and PL 94-142 both contain provisions 

stating that procedures must be adopted to assure that 

testing and evaluation material are selected and 

administered so as not to be racially and culturally 

discriminatory (Mowder, 1979). However, there is virtual 

unaminity on the position that no tests are totally free of 

discrimination (e.g., Anastasi, 1976; Mowder, 1979; sattler, 

1982). In fact Sattler (1974) noted that " ... no test can be 

culture-fair if the culture is not fair" (p. 34). 

As noted above, among the several reforms agreed to 

in Diana and Guadalupe was the decision to emphasize 
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nonverbal or performance tests in placement/classification 

decisions. The Arizona Department of Education also 

recommends the use of test instruments that do not stress 

spoken language and which are considered valid and reliable 

measures of functioning when assessing children whose 

primary language is other than English (Special Education 

Rules and Regulations, 1974-75). 

Often a school psychologist will administer the 

WISC-R to Hispanics but make a note in his/her report that 

the performance section is a better predictor of the child's 

academic performance, a method recommended by Kaufman 

(1979). However, as Johnson and Boyd (1981) point out, the 

performance scale of the WISC-R contains several subtests 

that contain lengthy instructions which makes it more of a 

verbal than a nonverbal test. This may put the bilingual or 

monolingual Spanish-speaking child at the same distinct 

disadvantage the verbal tests have done. 

In spite of the fact that the WISC-R was designed to 

elicit distinct verbal and performance sections, factor 

analyses by Kaufman (1975) and Resch1y (1978) have 

consistently yielded three factors usually identified as 

verbal comprehension (the Information, Similarities, 

Vocabulary, and Comprehension subtests), a perceptual 

organization factor (the Picture Completion, Picture 

Arrangement, Block Design, Object Assembly, and Mazes 
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subtests), and freeedom-from-distractibility factor (the 

Arithmetic, Digit Span, and coding subtests). Such analyses 

suggest that the performance section does not measure simply 

one factor as Wechsler (1974) had believed. 

The Stanford-Binet remains so heavily loaded with 

verbal abilities (Sattler, 1974) that its administration to 

Hispanics appears to be contraindicated. The new Kaufman 

Assessment Battery for Children (Kaufman & Kaufman, 1983) 

may prove to be more acceptable than either the WISC-R or 

the Stanford-Binet but a paucity of independent research on 

its efficacy precludes judgment at this time. Although it 

minimizes verbal instructions it does not eliminate them. 

It would seem logical that in order to fairly assess 

Hispanics, a nonverbal test that does not stress receptive 

or expressive English would prove inherently less 

discriminatory. In fact, some researchers have indicated 

that the disparity between Anglos and Hispanics is 

substantially eliminated or minimized • ... if the tests are 

of a nonverbal type, particularly if the monolingual and 

biligual subjects are of the ~ame socioeconomic class· 

(Darcy, 1963, p. 280). Jensen (cited in Jensen, 1980) also 

agreed, finding that although verbal IQ scores were 

approximately six-tenths of a standard deviation (SD) below 

Anglos on verbal IQ and scholastic achievement measures, 

this difference is reduced to a one-tenth SD on nonverbal IQ 
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tests. This can be reduced to almost no difference once 

groups are roughly equated for SES (see also Gallegos, 

-1980). Jensen (1980) suggests that on non1anguage tests, 

most subjects can easily infer what is required of the test 

items through pantomine demonstration by the examiner or by 

the inspection of sample items or the easiest beginning item 

of the test itself. 

Such a test should be culturally-reduced (Jensen, 

1980) in order to minimize the probability of culture 

interfering with cognitive functioning. While the term 

"culturally-reduced" is difficult to define, Jensen (1980) 

has suggested an armchair definition. He states that a test 

item could be considered culturally-reduced along a 

culturally-loaded to culturally-reduced continuum by asking 

the question: "Would Archimedes (287-212 B.C. and Plato 

(427-347 B.C.) be likely to pass this item, even if suitably 

translated?" (p. 635). such a question would immediately 

tell us that the easiest item on the Wechsler Adult 

Intelligence Scale Information subtest (i.e., "What are the 

colors of the American flag?") is a culturally-loaded item, 

whereas tests like Raven's progressive Matrices (Raven, 

1947) would most likely be viewed as culturally-reduced. 

Jensen (1980) states that 

tests that are generally regarded as more or less 
culturally loaded usually differ in some of the 
following ways: 



culture Loaded 
oral instructions 
reading required 
pictorial (objects) 
language 
verbal content 
specific factual 

knowledge 
recall of past

learned 
information (p. 637). 

culture Reduced 
pantomine instructions 
purely pictorial 
abstract figural 
nonlanguage 
nonverbal content 
abstract reasoning 

solving novel problems 

7 

Given the above criteria, a perusal of the available tests 

that wouid appear to be nondiscriminatory (i.e., 

culturally-reduced and essentially nonverbal) reveals that 

two of the tests that would fit the criteria are the 

familiar Raven's Progressive Matrices (Raven, 1938, 1947) 

and the new Nonverbal Test of Cognitive Skills or NTCS 

(Johnson & Boyd, 1981). Both require minimal verbal 

instructions, use of pictorial and concrete stimuli, and 

minimize the use of stimuli that are unique to a particular 

culture. It would be conceivable that except for a handful 

of items (e.g., the auto picture on the Picture Completion 

II subtest) on the NTCS, both Archimedes and Plato would 

have no difficulty with either test, thus satisfying 

Jensen's (1980) criteria for a basically culturally-reduced 

test as well as the legal mandate for a basically nonverbal 

test to assess non-English speaking children. 

Given such obvious advantages of nonverbal, 

culture-reduced tests, the question must be raised as to why 

psychologists persist in administering culturally-loaded 
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verbal tests like the WISC-R. simply stated, the more verbal 

tests have higher predictive validity for academic 

achievement than do nonverbal IQ measures (e.g., Coleman et 

al., 1966; Clarizio, 1982; Jensen, 1980). This should be 

intuitively obvious since academic achievement scores are 

highly loaded on a verbal score measured in the language of 

instruction in the school as well as being loaded on the "g" 

factor that is common to all IQ tests (Clarizio, 1982; 

Jensen, 1980). Given this serious limitation, a school 

psychologist would best serve the interests of the Hispanic 

child as well as fulfilling the legal mandates by 

administering a nonverbal test (such as Raven's or NTCS) in 

order to obtain an estimate of the child's cognitive 

"ability" (Sattler, 1982), but also administer a standard IQ 

test. The psychologist must be cognizant that although the 

latter has roughly equal validity for predicting short-term 

educational achievmenet for Spanish-speaking or bilingual 

Hispanics as it has for Anglos, the specific language factor 

that appears to be operating to depress the performance of 

the Hispanics should caution the assessor to refrain from 

relying heavily upon them for decisions of major importance 

(e.g., placement in special education classes) (Clarizio, 

1982). Clarizio (1982) and Sattler (1982) both recommend the 

use of nonverbal tests when educational decisions of 

importance are to be made. Thus the research, the laws, and 
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the state recommendations all appear to say the same thing: 

When assessing Hispanics, be sure to use nonverbal 

culturally-reduced tests. 

Several individually-administered culturally-reduced 

tests that minimize verbal instructions have been designed 

in the last several decades. Examples include the Leiter 

International Performance Scale, the Kohs Block Design (a 

shortened version is currently part of the WISC-R), the 

Porteus Maze, the Raven's progressive Matrices (RPM), and 

Nonverbal Test of Cognitive Skills (NTCS). However, as 

Jensen (1980) has so clearly enunciated, most of the 

currently published culture-reduced tests can be 

characterized as "psychometrically underdeveloped. n Without 

exception, they have been less than adequately standardized 

on samples that mayor may nor represent the populations to 

which they are generalized. 

Another major difficulty with most of the nonverbal 

tests is that they typically measure only one type of 

behavior. For example, the Porteus Maze merely assesses 

one's ability to find the way out of a maze, while the Kohs 

block design tests the subjects skill in reproducing a 

pattern using blocks. The need for a nonverbal, 

culture-reduced test that assess several cognitive functions 

while at the same time adequately predicting academic 

achievement is obvious. The newly developed NTCS (Johnson & 
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Boyd, 1981) appears to offer promise to fill this void. The 

newness of this instrument has precluded the accumulation of 

research on this test of cognitive abilities, therefore 

research is warranted relative to its correlation with other 

frequently utilized nonverbal tests, its ability to predict 

various academic criteria, and its usefulness as a nonbiased 

predictor with Hispanic and Anglo children. 

Quite frequently, studies are conducted in the area 

of nonverbal intelligence without cionsideration of the SES 

of the subjects. Since it has been demonstrated that middle 

class subjects typically outperform lower class ones (e.g., 

Frost, Watts, & Lassen, 1969), the necessity of equating 

subjects on SES appears obvious. 

Given the above information, it is hypothesized that 

if subjects are equated on SES, there will be no significant 

differences between Hispanic and Anglo children on the RPM 

or NTCS unless some bias is present. Since the NTCS samples 

a wider range of behavior than the RPM, it will correlate 

higher with grades and California Achievement Test (CAT) 

scores. Given the interference of the language factors, the 

Hispanic children should have lower GPAs and CAT scores than 

the Anglos. Since both the RPM and NTCS purport to measure 

intellectual functioning, a moderate correlation between the 

two is expected. A combination of the two tests should 
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result in a slightly better predictor for the GPA and CAT 

scores. 

In addition to the above hypotheses, information 

will be gathered on the correlation between the RPM and NTCS 

and two different outcome criteria: GPA and CAT scores. 

Lower correlations are expected between the two intellectual 

functioning measures and GPA than with the two and CAT 

scores due to the observation by Jensen (1980) that 

elementary school teachers grade more on effort than on 

cognitive ability while CAT scores do not reflect this 

contamination. since the CAT consists of three different 

major subtests (reading, math, and language), it is 

predicted that the Hispanics will perform better on the math 

than on the other two due to the reduction of the language 

factor in the math section. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

Verbal versus Nonverbal Tests 

Warnings about the use of language tests with 

non-English speaking children date back to the 1927 writings 

of Margaret Mead. Other early warnings were provided by 

Pintner (l932) and Sanchez (l934) and typically included 

caveats addressing problems in simply translating tests, 

being aware of SES considerations, and comparing non-English 

speaking children to test norms (which generally consisted 

of white, middle-class children). Johnson (l953) argued that 

any test using English is probably not a valid measuring 

instrument when employed with subjects deficient in the 

assimilation of the culture of which English is reflective. 

This position is echoed by others (Fitch, 1966). Pintner 

(1927) stated that any attempt to make direct comparisons 

between different racial groups must be done without 

utilizing either expressive or receptive language. 

Bilinguals were viewed as being discriminated 

against if the test was verbal, although this was not the 

case on nonverbal tests (Darcy, 1952). For example, a study 

by Darcy (1952) resulted in higher scores for bilingual 

12 
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Puerto Rican children on non language tests (the Pintner) 

than on a verbal 10 test. Similar results have been obtained 

with Belgian students (pintner, 1927) and other non-English 

speaking children (Pintner, 1932). In fact, bilingual Puerto 

Ricans scored lower than Anglos on language tests whether 

the tests were administered in English or Spanish (Anastasi 

& Cordova, 1953). At least one study has not reported a 

significant differehce between verbal and nonverbal 10 

measures (Jensen, 1973). Although the Hispanics did score 

higher on the nonverbal measures, the one-to-one point 

difference was not statistically different. 

Many studies that utilize "nonverbal" measures are 

actually talking about the Wechsler Performance 10 (PIO) 

Scale. Typically these studies compare the PIO to the Verbal 

10 (VIO) and then form a conclusion about verbal vs. 

nonverbal measures of intelligence. Generally Hispanics 

score three to ten points higher on the PIO than on the VIO 

of the Wechsler scales (Kaufman, 1979; Mercer, 1978; 

Oakland, 1980; Reschly, 1978). It should be noted that this 

three to ten point difference may be valid only for random 

samples as children referred to psychological services may 

be different (e.g., Swerdlik, 1978). Hispanics tend to 

score an average of 11 1/2 points lower than Anglos on VIO, 

5 points lower on PIO, and 8 1/2 points lower on the Full 

Scale 10 (FSIO) (C1arizio, 1982). Thus in spite of the fact 
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that Kaufman (1979) recommends the use of PIQ scores for the 

intellectual assessment of Hispanics or non-English speaking 

children, their mean scores are still approximately 

one-third a standard deviation below Anglos even on a 

"nonverbal" measure such as the Wechsler PIQ. 

Several problems exist in the use of the PIQ as a 

nonverbal intellectual measure. As noted earlier, Johnson 

and Boyd (1981) remind us that the PIQ requires lengthy 

directions on several subtests, thus questioning its use as 

a true nonverbal test. Support for this comes from the 1953 

study of Anastasi and de Jesus who found bilingual New York 

Puerto Ricans were lower in nonverbal tests that required a 

great deal of oral instructions. 

A second problem relates to the norms on the 

Wechsler tests. The manual (Wechsler, 1974) notes that an 

unknown number of Hispanics were included in the sample, but 

they were considered white or nonwhite based upon their 

appearance to the examiner. The effect this had, if any, is 

unknown at this time. Criticism has been directed toward 

such norming practices (e.g., Harber, 1976). A third 

problem, comparing unequal SES samples, will be discussed 

later. 

Several other nonverbal tests have been utilized in 

the literature. The Draw-a-Man Test was utilized by Anastasi 

and de Jesus (1953), Darcy (1952) and Johnson (1953) with 
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all reporting that Hispanics scored equal to Anglos. 

However, as Reisman and Yamakosi (1973) demonstrated, the 

Draw-a-Man IQ tends to be lower than the Stanford-Binet or 

WISC-R for normals and is virtually useless in making 

discriminations among children of average or superior 

intelligence. 

The Culture Fair Test resulted in smaller 

differences in IQ between white and Hispanic juvenile 

delinquents (8 points) than the WISC-R (17 points FSIQ, 19 

points VIQ, and 13 points PIQ) (Hays & Smith, 1980). The 

larger WISC-R disparity than has generally been reported, as 

well as the large point difference for the Culture Fair, 

suggests caution in utilizing this nonverbal test as the 

results may be an artifact of the subjects' delinquency 

rather than their ethnicity. Further work is obviously 

necessary prior to employing this instrument as a valid, 

nonverbal IQ measure. 

Gerken (1978) utilized the Leiter International 

Performance Scale and the WPPSI (Weschler) and found that 

Hispanics score higher on the nonverbal test that had 

nonverbal instructions (Leiter) than on the "nonverbal" test 

with the verbal instructions (WPSI PIQ). The Hispanics mean 

score was average on both of these but was over a standard 

deviation below the mean on the verbal test with verbal 

instructions (WPSI VIQ). The failure to counterbalance the 



administration of these tests puts the results into 

question. 
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Probably the most utilized nonverbal measure 

worldwide is the Raven's progressive Matrices (RPM) (Raven, 

1938, 1947). These include the Coloured progressive Matrices 

(CPM) for younger students and those suspected of being 

"mental defectives"; the Advanced progressive Matrices (APM) 

for more advanced subjects; and the Standard Progressive 

Matrices (SPM) for most other subjects. The RPM will be 

discussed later. 

In spite of the suggested advantages of nonverbal 

measures they are not without their critics. Kratochwill, 

Alper, and Cancelli (1980) suggest that such tests are not 

culture fair because they depend upon cognitive behaviors 

that are related to language systems. Sattler (1974) also 

agrees that nonverbal tests are not culture fair because 

they depend upon the ability to reason logically-an ability 

that he says is bound to middle class ways of thinking 

(i.e., analytical ways of thinking) (see Anastasi, 1976; 

Sattler, 1982). Both of these criticisms require empirical 

support which is currently lacking. 

Another criticism of nonverbal tests is that they 

are really not "nonverbal" but contain a verbal factor 

(Kaufman, 1979; Zirkel, 1972). However, work by Hoffman 

(personal communication, April 23, 1983) concluded that 
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there is no support for the hypothesis that Spanish language 

competency has an effect on the nonverbal RPM. If a v~rbal 

factor were present, it would be hypothesized that higher 

competence in any language would facilitate performance on a 

nonverbal IQ test. 

Although Anastasi (1976) and zirkel (1972) say that 

it cannot be assumed that nonverbal tests measure the same 

functions as verbal tests, Darcy's (1952) study concluded 

that verbal and nonverbal tests basically measure the same 

thing. The final criticism of nonverbal tests involves their 

predictive validity, a topic to be addressed next. 

Validity of Nonverbal Tests 

Although the general purpose of IQ tests is to 

assess current intellectual functioning, another important 

function involves predictive or concurrent validity. 

Typically, this involves obtaining a validity coefficient by 

correlating the test with a test of academic functioning 

such as the Metropolitan Achievement Test (MAT) or the Wide 

Range Achievement Test (WRAT). As Nunnally (1978) has 

pointed out, the process of ascertaining predictive or 

concurrent validity involves the same calculations, the 

difference being the time differential. Generally the longer 

the time interval between the administration of the tests, 

the lower the correlation. 



Jensen (1980) notes that typical correlations 

between 10 and scholastic achievement measures are around 
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.. 50 but are higher in the lower grades (.60 to .70 in 

elementary school) although school achievement measures and 

verbal 10 tests may be simply measuring the same verbal 

abilities, a problem Mercer (1979) calls "autocorrelation." 

The higher predictive validity scores prove problematic when 

dealing with non-English speaking or bilingual students. 

Given the widespread use of the WISC-R and the 

aforementioned fact th~t Hispanics scores three to ten 

points higher on the PIO than the VIQ, it is no wonder that 

Kaufman (1979) recommends utilizing the PIO score for 

limited English-speaking children and Hispanics. However, 

it must be kept in mind that since school is highly verbal, 

the VIQ has as good predictive validity for Hispanics as for 

Anglos for short-term prediction (Clarizio, 1982). 

The research using the WISC-R as predictor of 

achievement indicates that it is equally useful for both 

Hispanics and Anglos (Reschly, 1979). In each of the 

studies, the correlation was lower for Hispanic children 

than for Anglos, although the median difference between 

groups was minimized on the less verbal criteria (math) and 

maximized on the more verbal criteria (reading) (Dean, 1979; 

Oakland, 1977; Reschly & Reschly, 1979). In each case, the 
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VIQ was a far better predictor of the criteria than the PIQ 

for both ethnic groups. 

Although Reschly (1977) has concluded that the 

WISC-R PIQ predicts as well for Anglos as it does for 

minorities, there has been some dissent. Galvan (1968) found 

no significant correlation between the California 

Achievement Test (CAT) and WISC-R, whether it was given in 

English or Spanish. He concluded that achievement tests are 

not generally a satisfactory measure for determining school 

achievement in Hispanic children. Morper (1967) found that 

the WISC and Lorge-Thorndike Nonverbal Test correlated with 

the MAT for Anglos but not Hispanics, although prediction 

was equal when grade point average (GPA) was used as the 

criterion. Kent and Ruiz (1979) found that IQs predicted 

achievement test scores for third and sixth grade lower SES 

Anglos one and one-half years later, but not for low SES 

Hispanics. 

With such equivocal findings, the use of true 

nonverbal tests is suggested (Galvan, 1968). Shellenberger 

(cited in Kaufman, 1979) found that U.S. and Puerto Rican 

Hispanics had higher predictions of school achievement when 

nonverbal and quantitative tasks were utilized; verbal 

measures added little or nothing to the prediction that was 

obtained from these tasks. Verbal items on the Metropolitan 

Readiness Test have been noted to have lower predictive 
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validity for school achievement than those requiring less 

English for Hispanic children (Mishra & Hurt, 1970). Johnson 

(1963) found no significant difference in essentially 

nonverbal measures, including arithmetic, between Anglos and 

Hispanics on the CAT. As expected, Anglos scored higher on 

the Reading and English subtests, both of which require 

proficiency in English. Morper (1967) found that the 

biggest difference between Hispanics and Anglos was in the 

reading subtest of the MAT. It comes as no surprise that 

Jensen (1980) suggests that a language factor appears to 

depress IQ scores for Hispanics, rendering highly verbal 

tests questionable to use when significant educational 

decisions are to be made (Galvan, 1968). 

Although evidence has been presented to demonstrate 

that differences and patterns on IQ tests is a function of 

ethnicity (Altus, 1953; Bransford, 1967; Frost, Watts, & 

Lassen, 1969; Guy, 1977), Reschly (1978) and Kaufman (1979) 

report the same three factors on the WISC-R for both Anglos 

and Hispanics suggesting the WISC-R measures the same 

factors for both groups. Jensen (1974) reported that the 

addition of ethnicity did not significantly add to the 

prediction for scholastic achievement for Anglos or 

Hispanics. He concluded that ethnic membership is not being 

measured by IQ tests. 
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In order to satisfy the legal mandates for 

nondiscriminatory assessment, an instrument should not show 

any predictive bias for Anglos or Hispanics. The studies 

noted above generally utilize correlations or comparisons of 

means to determine whether bias exists in an instrument. The 

more accepted method currently used involves ascertaining 

whether a common regression line is appropriate for all 

groups being considered (Anastasi, 1976; Rosenbach & Mowder, 

1981). The issue of determining test bias via regression 

will be discussed next. 

Regression and Test Bias 

The issue of test bias emerged shortly after the 

publication of Binet's original test (Jensen, 1980). The 

discovery that higher SES children obtained better scores 

than lower SES children prompted several subjective changes 

by Binet in the 1911 revision. The social activism of the 

1960s that resulted in legal cases such as the 

aforementioned Diana and Guadalupe decisions plus the 

continuing Larry P case (Larry P. v. Riles, 1979) have 

thrust the idea of IQ test bias into the forefront of the 

popular as well as the scientific literature. In essence, 

the courts have ruled that IQ tests are biased against 

minorities, especially blacks, hence they should not be used 

in placement decisions. 
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A major problem with the court decisions is that 

they have focused their attention on only two concepts of 

test bias: mean differences and, as a consequence, test use. 

While both of these are legitimate definitions of test bias, 

there are many others that were overlooked (see Flaugher, 

1978; Jensen, 1980 or Reynolds, 1982 for a complete 

treatment of the different definitions and research 

regarding test bias). Generally test bias can be conceived 

in terms of external bias (e.g., examiner effects, 

predictive validity) and internal bias (e.g., inappropriate 

content, construct validity). Examination of bias can be 

conceived in terms of armchair or subjective evaluation 

(e.g., commenting on the inappropriateness of an item for a 

particular ethnicity) and empiriical or objective validity 

(e.g., comparing the predictive validity for two groups). In 

keeping with the rigor espoused by scientists, this paper 

will only focus on empirical evlauation, especially since 

the subjective evaluations put forth by such critics as 

Williams (1974) have demonstrated to be specious in several 

studies (see Jensen, 1980). 

The courts have ruled that IQ tests serve to place 

minority children in "dead-end" special education classes (a 

possible case of test-use bias) in numbers three to four 

times their proportion of the population due to a mean score 

that is approximately one standard deviation below the Anglo 
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mean (Reschly, 1980). Implicit in this argument is the 

assumption that all races and cultures have equal 

intellectual ability, a position Jensen (1980) has called 

the "egalitarian fallacy." He argues that this position is 

faulty since it assumes apriori that there is no difference 

when, as scientists, we must refrain from any such 

assumptions and simply let the data speak. Reynolds (1982) 

has argued that "just as there is no apriori basis for 

deciding that differences exist, there is no apriori basis 

for deciding that differences do not exist" (p. 187). 

Although the mean differences concept of test bias 

has been the major focus of the courts, it is almost 

uniformly rejected by psychometricians as wholly inadequate 

since this tells us nothing about fairness or validity 

(Jensen, 1980; Reynolds, 1982; Thorndike, 1971). Since the 

original purpose of IQ tests was to predict those children 

likely to profit from schooling, the current use of 

regression models to reveal test bias (Anastasi, 1976; 

Cleary, 1968; Reschly & Sabers, 1979) not only makes 

intuitive sense but is psychometrically acceptable to 

various users and critics (see Reynolds, 1982). 

A regression line indicates the most likely value of 

Y (e.g., achievement test scores) for a given value of X 

(e.g., IQ score) (Jensen, 1980). A test is unbiased if any 

given estimated true score on the test yields the same 
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prediction of criterion performance with the same degree of 

accuracy regardless of the individual's group membership 

(Clarizio, 1982). Groups would not differ significanlty in 

their regression slopes, intercepts or standard errors of 

estimates (Clarizio, 1982; Jensen, 1980). In other words, a 

person's ethnic or group membership can neither enhance nor 

diminish the test score's accuracy of prediction. This says 

nothing about group mean differences. 

Jensen (1980) has used the regression model as the 

basis for his definition of bias. He says that "a test is a 

biased predictor if there is a statistically significant 

difference between the major and minor groups in the 

slopes ... or in the intercepts ..• or in the standard errors of 

estimates •.. of the regression lines of the two groups" (pp. 

381-382). 

When the regression definition of test bias is 

employed in the literature, the results are basically 

unequivocal: slopes and standard errors of estimates tend to 

be equal but intercepts are not; minorities, mainly blacks, 

score lower than Anglos (e.g., Reschly, 1980; Reschly & 

Sabers, 1979; Reynolds, 1982). Since the regression lines 

(slopes) are parallel, this inequality of intercepts results 

in a type of bias: over prediction of minority and 

underprediction of Anglo performances on the outcome 

variable (if a common regression line is used). The outcome 
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Sabers, 1979) or grades (e.g., Cleary, 1968). 
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An inherent assumption within this definition is 

that both the predictor and the criterion do not contain the 

same source of bias, an assumption with which Mercer (1979) 

takes issue. In her estimation the verbal emphasis of the 

IQ predictor and the achievement test or GPA criterion 

reflects a largely middle class value system -and language 

which results in "autocorrelation" thus making the predictor 

appear unbiased. Unfortunately, she has forgotten that the 

purpose of IQ tests is to predict achievment in schools that 

are imbued with values that some might refer to as "middle 

class." 

The determination of test bias via regression has 

been carried out in only a few studies involving Hispanics 

and Anglos. The WISC-R PIQ and VIQ were used to predict 

reading, spelling, and math for referred Hispanics and 

Anglos (Reynolds & Gutkin, 1980). Only the regression 

equation between the PIQ and arithmetic achievmeent 

different between the two groups and this was due to an 

intercept bias that resulted in the overprediction of 

achievement for Hispanics. Other research generally 

indicates that individual IQ tests are equally predictive 

for both Hispanics and Anglos (Clarizio, 11982; Rosenbach & 

Mowder, 1981), although others argue that the results are 
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inconclusive (Kratochwill, Alper, & Cancelli, 1980). In sum, 

Flaugher (1978) suggests that if differential validity does 

exist in prediction, it is • ..• so elusive, difficult to 

detect, and debatable that this is good evidence that it is 

not a very potent phenomenon relative to all other possible 

sources of problems· (p. 673). Thus what bias that may exi~t 

does not ~ppear to be a function of the test per se, but of 

atmosphere, the examiner, the home environment, and/or other 

sources. 

Unfortunately, regression studies have generally 

used verbally loaded tests, especially the WISC or WISC-R. 

Jensen (1980) has stated that verbal IQ measures (usually 

the WISC-R VIQ) show less predictive bias than nonverbal IQ 

(usually the WISC-R PIQ). However, given the amount of 

verbal instructions required for the performance scale of 

the WISC-R, calling it a nonverbal test is highly 

questionable. 

Two studies involving a true nonverbal test (the 

RPM) are worth noting. Hartlage, Lucas, and Godwin (1976) 

compared the WISC (calling it a more ·culturally loaded" 

test than the WISC-R) and the RPM for a group of low SES 

"disadvantaged " rural children and found consistently 

higher correlations between the WISC and reading, math, and 

reading measures (the WRAT) than with the RPM. The use of 

regression equations would have improved this study. 



27 

A study that did use regression lines for predicting 

achievement for Anglos and Hispanics was by Hoffman 

(personal communication, April 23,1983). This was a 

district-wide study in a small mining town in Arizona near 

the Mexican border. His study resulted in similar regression 

lines but different intercepts (Hispanics had lower mean 

scores on both the predictor and the criterion), a finding 

similar to the previously reported studies that used the 

WISC-R. Unfortunately he failed to control for SES, possibly 

confounding the results and subsequent interpretation. It 

would appear that there exists a need for research involving 

true nonverbal tests and their ability to predict 

achievement, while at the same time controlling for SESe 

Predictive Criteria 

Predictive validity of measures involves the 

correlating of a predictor (usually an IQ test) with some 

criterion (such as achievement test scores). various 

researchers have cited different criteria when discussing 

the predictive validity of certain intellectual measures. 

The first general area of criteria involves 

achievement tests such as the Metropolitan Achievement Test 

(MAT), the Peabody Individual Achievement Test (PlAT), or 

the CAT. As noted earlier, Jensen (1980) stated that a 

typical correlation between norm-referenced achievement 

tests and intellectual tests is .50, but is slightly higher 
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in the earlier grades. Several studies have suggested that 

most achievement measures have similar correlations with the 

same IQ measure and tend to correlate moderately or highly 

(e.g., Bray & Estes, 1975; Mishra, 1981). Studies have 

supported the unbiased nature of the tests for use with 

Hispanics (Mishra, 1981; Reschly, 1977; Schmidt & Pearlman, 

1980) but subtests that are more verbal (e.g., the reading 

subtest on the CAT) appear to result in lower scores than 

for Anglos (Johnson, 1963). 

Three RPM studies have resulted in correlations from 

.26 to .71 with the CAT, with a median of about .50 for 

grades one through nine (Giles, 1964; MacArthur, cited in 

Raven, 1977; McDonnel, 1952). Higher correlations appear to 

exit for the arithmetic subtest and lower correlations are 

present in the reading subtest, which is obviously more 

verbally loaded than the arithmetic one. The findings for 

differential correlations for arithmetic than reading or 

language may be an artifact of the studies since there does 

not appear to be separate achievement factors (e.g., a 

reading factor) on these tests (Powers & Crowder, 1982). 

The use of achievement tests as the criterion for 

prediction has been criticized by Mercer (1979) as biased 

against Hispanics since they contain a large verbal factor. 

She views the high correlation between IQ and achievement 

tests as an artifact, arguing that they contain the same 
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information (this is strongly disputed by Clarizio, 1982). 

Mercer believes that teacher grades are a superior criterion 

of school performance vis a vis achievement tests. To 

support her theory, she cites Goldman and Hartig (1976) and 

her own SOMPA standardization sample (Mercer & Lewis, 1978), 

both of which report correlations between the WISC and 

teacher grades of .12 to .27 for Hispanics but from .25 to 

.51 for Anglos. The major problem with these two studies 

is that GPA included grades from courses such as music, 

health, art, writing, and physical education, areas where IQ 

tests were not designed, nor would be expected, to predict. 

It would appear that the correlations in these studies are 

spuriously low. 

At least four other studies have been presented that 

correlated individual IQ scores with grades for different 

ethnic groups. Each of these studies used grades from 

courses that IQ tests could reasonably be expected to 

predict (e.g., reading, arithmetic, language) and, if 

anything, IQ overpredicted the grades for minorities 

(Hartlage & Steele, 1977; McCandless, Roberts, & Starnes, 

1972; Crano, Meese, & Rice, cited in Clarizio, 1982; 

Reschley & Reschley, 1979). This is consistent with the 

findings reported in the massive Coleman et ale (1966) study 

that included thousands of children throughout the United 

states. 
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Two other studies are worth noting. Morper's (1967) 

dissertation found that equal prediction of GPA for 

. Hispanics and Anglos when using the WISC and the 

Lorge-Thorndike. In a review of the literature on employment 

and educational tests for Hispanics, schmidt and Pearlman 

(1980) concluded that there is no test bias in predicting 

grades. Unfortunately, no~e of the above studies controlled 

for SES, a suggestion made earlier in this paper. 

The correlation of the RPM with school grades has 

also been reported in the literature. Giles (1964) reported 

a correlation of .47 for 8th graders while Elley and 

MacArthur (1962) found a .56 correlation for 7th grade 

students. An Italian study (Maderna & Valseschini, cited in 

Raven, 1977) reported a correlation with "school 

achievement" of .39. Although it is uncertain whether this 

referred to achievement test scores or grades, the context 

suggested that the criterion was grades. As reported 

earlier, Phillipus (1967) stated that the RPM is a better 

predictor of school grades for Hispanics than verbal tests. 

The use of grades as a criterion has been criticized 

by Clarizio (1982) and Jensen (1980). Jensen points out that 

girls and social extroverts get higher grades, and teachers 

use grades to reward effort rather than the final product. 

Criticisms by Clarizio are two-fold: First he states that it 

is difficult to establish relationships between teacher 
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grades and IQ measures because teachers vary in their 

standards for a given rating; secondly, elementary school 

teachers may not grade in a meaningful way because of their 

child-centered orientation. It appears that teachers value 

effort above ability, especially in the case of the low 

ability student (Weiner, 1972). The extent of teacher bias 

ns hard to assess because classrooms differ in the level of 

performance of pupils and in the degree of heterogeneity of 

the pupils in the classrooms with respect to the competency 

being rated. In short, ratings do not have a great deal of 

precision (Sandoval & Lambert, cited in Guy, 1977). 

The third criterion often employed when correlating 

IQ measures is that of rankings or ratings. Although grades 

are, of course, a type of ranking, this category does not 

include them. Jensen (1980) has stated that parents can 

rank order their own children with fair accuracy and school 

teachers do even better when asked or rank the children in 

their own classes, provided the teacher has had time to 

become acquainted with all the pupils. The correlation 

between the teachers' ranking of pupils for 'brightness' and 

their tested IQs are typically between .60 and .80 (p. 173). 

However, he also notes that docile behavior and nice 

manners are somewhat confounded with judgments of 

intelligence, thus girls tend to be overrated and boys tend 

to be underrated. He also warns us that teachers rate 
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according to mental age, not IQ, thus he expects the 

correlation would be higher if mental age were used instead 

of IQ. The possibility of bias and/or discrimination should 

also be kept in mind when ratings are used (Flaugher, 1978: 

McClelland, 1973). 

Only a few studies have employed rankings or ratings 

a~ criteria for IQ tests. Reschly and Reschly (1979) found 

teacher ratings and FSIQ correlated .35 for Anglos and .38 

for Hispanics, while Mercer (1979) correlated ratings with 

VIQ and discovered coefficients of .29 to .38 for Hispanics 

ad .38 to .44 for Anglos. Thus the paucity of research on 

rankings or ratings is equivocal relative to their 

differential validity. 

Only two studies have correlated the RPM with 

teacher ratings. Kehn and protho (1955) reported a 

correlation of .22 for Lebanese children, while Johnson, 

Johnson, and Price-Williams (cited in Raven, 1977) listed 

their correlation coefficient as .49. The obscurity of these 

two reports as well as the difference in their populations 

make comparisons extremely difficult. 

The three major criteria all have their strengths 

and weaknesses, supporters and opponents, and place in 

psychological research. It does appear that the nonverbal, 

culturally-reduced RPM does not pale when compared to the 
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adequately used as a predictor. 

Intelligence Testing and SES 
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While it was noted that bilinguals and non-English 

speaking children are penalized on verbal IQ tests: research 

exists that suggests that educationally disadvantaged, 

culturally different, and/or lower SES children also do 

poorer on such tests (MacArthur & Elley, 1963; Moran, 1972). 

Data by Jensen and Figueroa (1975) demonstrated a basically 

monotonically increasing IQ score as a function of SES until 

the top two of nine SES categories for both blacks and 

whites. While Hispanics were not included, given Jensen's 

(1980) other work, a similar increase would be expected. 

This increase in IQ as a function of SES does not simply 

appear to be an artifact of American subjects since studies 

in Wales and England (Jones & stewart, cited in Peal & 

Lambert, 1962) are similar. 

The fact that middle-class subjects outperform 

lower-class subjects has been well documented (Berstein, 

1960; Bereiter & Engelman, 1966; Christianson & Livermore, 

1970; Cline, 1962; Frost, Watts, & Lassen, 1969). Such a 

finding includes performance on non language tests (Kittel, 

1963) although the differnece is far less than on verbal 

measures (Berstein, 1960). Explanations for these 

discrepancies include faulty habits and attitudes toward 
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delays (Bereiter & Engleman, 1966). 
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Although some may argue that this is a result of the 

subject's ethnic origin (McGork, 1975), it has been shown 

that social class differentiates among subjects far more 

highly than ethnicity on intelligence test, at least 

relating to Hispanics (Christianson & Livermore, 1970). 

After controlling for social class and geographic region, 

the study by Nichols and Anderson (1973) resulted in 

"significantly less" differences between ethnic groups 

though differences remained between social classes. Gallegos 

(1980) and Kaufman (1979) argue that the socioeconomic and 

ethnic factors alone cannot explain the differences between 

Anglos and Hiepanics on verbal tests. Kaufman suggests that 

the language factor is the difference, while Gallepos opts 

for a socicultural explanation. It should be noted that 

although ethnicity or SES may account for only a small 

proportion of the variance in IQ (6 to 10%--see Jensen, 

1980; Oakland, 1983; Silverstein, Shotwell, & Fisher, 1962) 

one should still attempt to control this factor (Darch, 

1952; Gerken, 1978; Peal & Lambert, 1962). Valencia and his 

colleageus (Valencia, Henderson, & Rankin, 1981) concluded 

that SES is an important predictor of intellectual 

performance although not as powerful as the 
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language/schooling factor (i.e., English fluency, number of 

years in u.s. schools) for Hispanics. 

studies using the highly verbal WISC-R have found 

that, as noted earlier, Hispanics score lower than Anglos on 

FSIQ, PIQ, and VIQ although the difference in PIQ is not 

significant (Mercer & smith, 1972; Oakland, 1980). 

Middle-class subjects also score higher than lower-class 

subjects, and middle-class Hispanics scored between lower 

and middle SES Anglos on the WISC-R. The Oakland (1980) 

study concluded that FSIQ is correlated with urban 

acculturation and SESe Thus, as Gerken (1978) warned us, 

subjects should also be matched on the rural versus urban 

continuum in addition to matching on SESe 

Rohwer (1967) found that the highly verbal and 

culturally loaded (Jensen, 1974) peabody Picture Vocabulary 

test predicts learning proficiency moderately well for upper 

or middle SES children, but not for low SES children and 

concluded that SES must be controlled when testing for 

learning proficiency. His use of paired associate words and 

learning of serial lists as the criterion for learning holds 

promise as a measure of intelligence, but work involving 

such measures is still embryonic (Kratochwill, 1977). 

The research on nonverbal tests with SES controlled 

is sparse but indicates that there is no difference between 

Anglos and Hispanics when SES is controlled or partialed out 
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although there is a consistent minor difference favoring the 

Anglos. Corwin (cited in Rice, 1964) found that Hispanics 

. and Anglos perform equally well on most nonverbal tests but, 

as expected, Hispanics score lower on verbal tests. By 

partialing out SES, Jensen (1971) found Hispanics and Anglos 

had no difference between their scores on nonverbal tests. 

In Darcy's (1963) review she also noted the need to match on 

SES and concluded that the difference between non-English 

speakers or bilinguals on verbal tests • ..• does not hold if 

the tests are of a nonverbal type particularly if the 

monolingual or bilingual are of the same socioeconomic 

class" (p. 280). 

Language and IQ Tests 

While the number of non-English speaking school 

children in the U.S. is unknown, Mowder (1979) cites figures 

that suggest that over one million have a primary language 

other than English with many others being bilingual, 

although many of these are not fluent in either language 

(Sattler, 11974). Gallegos (1980) notes that census figures 

indicate that 66.4% of Hispanic children between the ages of 

five and thirteen in the Southwest speak Spanish in the 

home. How many others speak English as well as Spanish is 

unknown. Darcy (1963) has pointed out the deficiencies in 

studies that claim to use bilingual subjects: a lack of an 

operational definition of bilingualism, not ascertaining the 
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questionable identification of bilingual subjects (e.g., 

wall children with Spanish surnames W
). 
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Over 40% of the "bilingual W subjects referred to 

Holland (1960) for testing had a wmoderate to serious 

language barrier w (i.e., difficulty with English). While he 

notes that they appear to catch up in ability to speak 

English by grade five or six, they remain behind 

academically. He attributes this substandard verbal 

development to their having to know two languages instead of 

one. 

Although non-English speakers were earlier noted to 

have depressed IQ scores on verbal measures relative to 

Anglos (e.g., Kaufman, 1979), they also have been found to 

have lower scores than bilinguals on essentially verbal 

tests (Gerken, 1978; Humphrey, 1978). However, bilinguals 

also obtain lower scores on verbal tests than Anglos (Darcy, 

1953; Fitch, 1966; Gerken, 1978; Kittel, 1959, 1963). As 

English proficiency increases, the verbal scores increase 

and approximate Anglo scores (Fitch, 1966; Humphrey, 1978). 

In the long run, however, bilingualism may be an asset to 

intellectual development (Kittel, 1963; Spence, Mishra, & 

Ghozeil,1971). 

Even though English proficiency increases, the child 

of a non-English or bilingual background is still likely to 
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perform much better on a nonverbal than verbal test 

(Kaufman, 1979). This may be due to the earlier quotation by 

sattler (1974) indicating that the child only appears fluent 

and is too embarrassed to admit his or her deficiencies in 

English. 

In order to determine whether an intelligence test 

has a verbal factor, one could compare non-English speakers 

with bilinguals and compare results. If all other major 

factors are controlled, the difference could be assumed to 

be the result of a language variable. Darcy's (1963) review 

suggested that the Draw-a-Man and the Raven's, both 

nonverbal tests, show no differences in mono- or bilingual 

children thus the use of either should be satisfactory. One 

must keep the earlier criticisms of the Draw-a-Man in mind, 

however. 

The psychologist or school psychologist must heed 

the words of McManman and Cohn (1975) who stated: wWhen 

testing children with a linguistic background other than 

standard English, a nonverbal intelligence measure can 

provide a linguistically fair alternative to a verbal 

intelligence test W (p. 2). A similar sentiment is echoed by 

Fitch (1976) w ... at the younger age levels, nonverbal tests 

seem to be the most appropriate measures of intelligence for 

bilinguals W (p. 2). 
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Raven's Progressive Matrices 

The Raven's progressive Matrices (frequently called 

the Raven's or the RPM) is a pictorial, basically nonverbal 

test that requires little or no understanding of language in 

order to successfully comprehend or complete the task. In 

actuality the RPM is a set of three different series of 

visual analogies for three different populations. The 

Standard progressive Matrices (SPM-Raven, 1938) is used for 

both children six and up as well as for adults; the Coloured 

progressive Matrices (CPM-Raven, 1947a) was designed for 

children under 11 years of age, intellectually subnormal 

individuals, and older people and is easier than the SPM; 

and the Advanced progressive Matrices (APM-Raven, 1947b) 

which is intended for people over the age of 11 and of 

average or more than average intellectual ability. 

The RPM contains five sets of 12 items (SPM or APM) 

or three sets of 12 items (CPM) in which a pattern is 

presented with a piece missing and either six or eight 

patterns below each design. The respondant selects the 

choice that best completes the matrix and may point to it or 

verbalize his or her selection. The initial items are 

extremely easy and intended to be self-evident as much as 

possible. Hunt (1974) has demonstrated that, at least with 

the APM, two different algorithms (one analytical and one 

Gestalt) can operate within the individual or between two 
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individuals that could result in two different solutions. 

Jensen (1980) has dismissed this two-solution argument by 

arguing that nothing short of a computer could figure out 

the second solution (incorrect per the key) thus making the 

keyed response the only logical choice for humans. Further 

work needs to be done to ascertain how viable Hunt's (1974) 

theoretical argument is with human subjects. 

Work by Kidd and Rivoire (1965) suggests that the 

designs used in the RPM are common'to all cultures. Burke's 

(1958) review of the RPM noted that themes employed in the 

RPM included: (a) continuous patterns; (b) analogies between 

pairs of figures; (c) progressive alteration of patterns; 

(d) permutations of figures; and (e) resolution of figures 

into constituent parts. It is not surprising, then, that 

more than one factor has emerged when the RPM is factor 

analyzed (Carlson & Jensen, 1980; Wiedl & Carlson, 1976). 

The factors are similar for Spanish-speaking (Hispanic) and 

non-Spanish-speaking children (Corman & Budoff, 1974). It 

should be noted that Jensen (1980) disputes the multifactor 

findings on the RPM viewing the loadings as too small to be 

of any value. 

The 1977 manual for the RPM indicates that the 

various forms of the RPM have been used throughout the world 

with various cultures and populations of diverse 

intellectual abilities. Although Burke (1958) has stated 
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that the RPM is not culture free, Eysenck (1981) calls it 

one of the best of the culture-fair tests. Jensen (1980) 

notes that the RPM has at least shown equal average scores 

for groups of remotely different cultures and unequal scores 

for people of the same culture. He concludes that it spans 

greater cultural distances than do tests that involve 

language, specific information content, and scholastic 

skills. Its lack of cultural bias, especially compared to 

such culturally-loaded tests as the PPVT or the Columbia 

Mental Maturity scale, has been supported in the u.s. 

(Humphrey, 1978; Jensen, 1978). Studies have indicated that 

the subjects ethnicity accounts for only 3% (Hoffman, 

personal communication, April 12, 1983) or 4% (Valencia, 

1979) of variance in the Raven's IQ score. Thus ethnicity 

accounts for less than half of the WISC-R variance 

previously discussed (e.g., Oakland, 1980). 

Various studies appear to indicate that the RPM is 

not sensitive to one's linguistic background, thus reducing 

the risk of reporting depressed intellligence scores for 

Hispanics (McManman & Cohn, 1975). Darcy (1963) reported in 

her review of the literature that no differences in mono- or 

bilingual children were found on the RPM. Similar findings 

were noted by Lewis (1959) who credited not only the 

nonverbal nature of the RPM but also the fact that it is an 

untimed test, which many believe allows it to be more 
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culturally reduced (e.g., Jensen, 1980). Others believe its 

strength is due to the fact that success on the RPM is 

independent of acquired knowledge or previously developed 

verbal skills (Corman & Budoff, 1974). 

Another variable that, as noted earlier, must be 

dealt with before a test can be considered culturally 

reduced is SESe Kneif and Stroud (1959) found that the RPM 

correlated only .179 with social class, much lower than the 

other intelligence measures that were used, both verbal and 

nonverbal. The RPM demonstrated minimal relation to SES and 

no evidence of culture bias for Canadian youth and did not 

show any significant fluctuation with changes in SES over a 

four-year period while a verbal IQ test (California Test of 

Mental Maturity) revealed an increase as SES rose (MacArthur 

& Elley, 1963). After matching Hispanics and Anglos on SES, 

Valencia (1979) reported that although there was a 

significant difference in favor of the Anglos (two points), 

ethnicity accounted for only 4% of the variance in Raven's 

IQ scores, as noted earlier. 

The reliability of the various forms of the RPM 

typically ranges from .70 to .96, the younger children (as 

expected) receiving the lower scores (Raven, 1977). 

Split-half reliabilities for the 6 1/2 to 8 1/2 year groups 

are over .80 (Carlson & Jensen, 1981) and the test appears 
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equally reliable for Hispanics and Anglos (Carlson & Jensen, 

1981; Jensen, 1974). 

Typical RPM correlations with other individual 

intelligence tests are about .60 with the Stanford-Binet and 

.70 with the WISC and WISC-R (Hartlage, Lucas, & Godwin, 

1976). Correlations with the WISC-R PIQ tend to be higher 

than with the VIQ (e.g., Hoffman, personal communication, 

April 23, 1983)". Reported correlations range from .41 to .86 

depending upon the measure and population (Burke, 1958). 

Jensen (81980) notes that the RPM correlates with the tests 

that are presumably highly culture-loaded such as the PPVT. 

It should be noted that many of these studies have 

questionable correlations due to such errors as: using the 

wrong form of the RPM (E.G., Fletcher, Todd, & Satz, 1975); 

employing a restricted samp1e(e.g., McLaurin & Farrar, 

1973); or failing to correct for attenuation of the measures 

(e.g., Brown, Hakes, & Mi1pass, 1959). 

The predictive validity of the RPM generally runs 

about .10 to .20 lower than for the more verbal tests, 

presumably because the criteria tend to be more verbally 

loaded (Hartlage, Lucas, & Godwin, 1976; Jensen, 1980). 

Burke's (1958) review notes that predictive validity 

coefficients depend upon the criterion used but range from 

.14 to .65. Several authors conclude that the RPM is an 

adequate predictor of school ability (e.g., Ellery & 
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MacArthur, 1962) and its ease of scoring and nonverbal 

character recommend its adjunctive use (Brown, Hakes, & 

Milpass, 1959). As previously discussed, Kaufman (1979) 

recommends nonverbal tests, including the RPM, as better 

predictors of academics than verbal tests for bilingual or 

non-English speaking children (see also Phillipus, 1967; and 

Shellenberger, cited in Kaufman, 1979). One must be 

cognizant of Jensen's (1980) belief that the RPM is too 

factorially pure to be a good predictor of practical 

criteria (e.g., grades) which are more complex, especially 

those that involve a large verbal component. 

Although the RPM has several commendable qualitites, 

as shown above, a major drawback to its use in the U. S. has 

been the lack of norms in this country. The highly 

inadequate manual for the RPM indicates that it was 

standardized on "representative samples of British people, 6 

to 65 years of age" (Raven, 1960, p. 4). No other 

information is given in the manual about this although it 

appears that the norming took place prior to 1938, the year 

in which the RPM was first published. 

Calls for renorming of the RPM on a standardized 

sample consisting of majority and minority subjects have 

been made (Jensen, 1980; Mueller, 1970; Sattler, 1982). The 

need for local norms has also been suggested (Fineman & 

Ross, 1980). Matarrazo (1972) pointed out that the changes 
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in society (e.g., the advent of televison) have greatly 

altered our educational system as well as increased the mean 

IQ of children in the U.S. and he recommends renorming tests 

every few years to note these changes. One study (McManman & 

Cohen, 1975) found that the norms on the SPM appear to be 

the same for the normative sample and a limited sample of 

Hispanic and Anglo children in Arizona. However, such 

limited research does not alter the fact that no renorming 

has occurred in over 45 years, causing the user to question 

the currently posted norms. Preliminary steps are currently 

being taken to norm the RPM in the U.S. but the final result 

is not expected to be available for close to two years 

(Summers, personal communication, November 13, 1983). 

Although the norming problem is potentially serious, 

the RPM appears to be a satisfactory test to use with 

bilingual or non-English speaking subjects. As previously 

detailed, it minimizes or eliminates the expressive and 

receptive language factors, the SES factor, culture loading, 

ethnicity, time to complete, and has been shown to have 

equal regression lines for Anglos and Hispanics in at least 

one study (Hoffman, 1983). Its reliability and factor 

structure appear equal for Hispanics and Anglos. In short, 

it would appear to be a suitable anchor test against which 

to compare other tests, particularly nonverbal ones. 
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The Nonverbal Test of Cognitive Skills 

The Nonverbal Test of Cognitive Skills (NTCS-Johnson 

& Boyd, 1981) is a recently developed test that was created: 

to fill the need for an instrument that (1) measures 
those characteristics essential to academic 
learning, (2) has little or no dependence upon 
specific social and school-related skills and 
knowledge, but (3) will predict the degree to which 
a child will profit from the instruction of those 
skills (Jchnson & Boyd, 1981, p. 1). 

The test is intended for children ages six through 

thirteen. While the authors admit that the test does not 

measure all of the various factors and facets that make up 

one's total intelligence, they state that it is a "test of 

cognition, measuring the individual's abilities to acquire 

knowledge or ideas, to perceive and become informed, or 

reason and solve problems" (p. 1). They inform us that it 

tests the skills that coincide with most accepted 

definitions of cognitive skills, viz. memory, association, 

recognition, discrimination, space and spatial 

relationships, conceptual thinking, reasoning, perception, 

and the ability to recognize and deal with quantities. The 

test was designated to reduce test biases related to the 

varied language, culture, and experiential background of 

children by being essentially a nonverbal test, with all 

directions given in pantomine. The items selected are 

reported to be of such a general, nonspecificc nature "that 

a child from any culture, other than the most isolated and 
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primitive ones, will have had the experiences necessary for 

their understanding and performance" (p. 1). The test items 

are arranged so that "understanding and performance of one 

subtest leads to understanding and performance of the next" 

(p. 2). 

The test was designed to be a performance test that 
"is comprehensi ve in na ture (assessi ng several 
behaviors), relates substantially to academic 
achievment, is compact and easy to carry, is easy to 
administer with no long training or practice 
required, is relatively short, requiring less than 
forty-five minutes to administer and requires no 
verbalization (is administered by pantomine with 
performances responses)" (p. 2). 

The fourteen subtests that comprise the NTCS and 

their objectives are as follows: 

1. Paper Folding. The objective of this subtest is for 

the child to follow a demonstration and fold three 

pieces of paper as shown. 

2. Cube Building. The objective of this subtest is for 

the child to erect five cube structures similar to 

the examples made by the examiner. 

3. Figure Identification. The objective of this subtest 

of the child is to identify similar forms (e.g., 

circles) from two stimulus booklets. 
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(Note: If the child is performing average first grade work, 

the test begins with subtest four and if the child gets 100% 

-he/she is given credit for all previous items.) 

4. Figure Completion. The objective for the child is to 

select a figure that, when combined with an 

identified figure, will result in one similar to the 

one designated. 

5. Figure Discrimination. The objective for the child 

is to identify the figure that is unlike (different 

from) the rest of the figures in the group. 

6. Figure Drawing. The objective of this subtest for 

the child is to copy five figures from given 

examples. 

7. Figure Memory. The objective of this sUbtest for the 

child is to copy five figures from given examples. 

8. Picture Completion I-What's missing? The objective 

of this subtest is to identify the appropriate 

insert that will complete the large drawing 

correctly. 

9. Picture Completion II-Function. The objective of 

this subtest is to identify the appropriate insert 

that will complete the large drawing correctly. 

10. Color Patterns. The objective of this subtest for 

the child is to construct, using colored cubes, a 

pattern similar to one presented by the examiner. 
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11. Knox Cubes. The objective of this subtest is for the 

child to tap cubes in a given order. 

12. Dominos. The objective of this subtest for the child 

is to imitate the patterns the examiner constructs 

using a set of cards with domino-like 

configurations. 

13. Tapping. The objective of this subtest for the child 

is to replicate the tapping pattern presented by the 

examiner. This differs from the Knox Cubes subtest 

in that the child is to tap the cube and also the 

examiner's and child's sides of the table in a 

prescribed order rather than merely tapping the 

cubes in a given order. 

14. Figure Association. ,The objective of this subtest 

for the child is to associate one symbol with 

another and then place the appropriate symbol in the 

box related to its companion symbol. 

The scores on each subtest are simply summed to 

produce a total score which is then compared to 

chronological age (given in three month intervals) to 

produce what the authors call a Cognitive Skill Index (CSI). 

tables are also provided to convert total scores into a 

cognitive skills (c.s.) age and to estimate percentile ranks 

coresponding to CSI scores. 
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The CSI is reportedly similar to a normalized 

standard score with a mean of approximately 100 and a 

standard deviation of approximately 15 at all age levels. 

The authors insist that the CSI should not be expected to 

represent a traditional IQ score because "the CSI is less 

dependent on the child's expressed language skill and 

represents a nonverbal measure of ability" (p. 2). They 

avoided the terms lQ and mental age because the test does 

not attempt "to assess the many verbal and performance 

abilities associated with the term intelligence" (p. 2). 

They believe that the use of the phrase cognitive skills is 

a better and less misleading term than intelligence. 

The NTCS was normed on a total of 849 children in 

grades K-7 selected from four undefined regions of the 

country: North Central, Northeast, south, and West. Although 

the desired percentages were not met (e.g., 49% of the 

sample was from the south), a weighting scheme was devised 

in order to "compensate for the differences between the 

desired and obtained number of students in each region" (p. 

67). 

The ethnicity of the participants in the norming 

sample was 84% white, 11% black, and 5% other, but only 2% 

of the children were reported to be of Spanish origin. Their 

representation by region was not reported. SES data were not 
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reported but it was admitted that it was not available for 

half of the participants. 

The CSI scores were tabulated using chronological 

age (CA) in order to arrive at norms for the 31 CA 

categories that were broken down into three month intervals 

from ages 5-3 to 12-11. The number in each interval is not 

indicated although simple division indicates an average of 

27 were assessed in each. Due to the small number at each 

interval, the authors utilized a technique they referred to 

as a "nine month moving average W to obtain average scores. 

For example, "the scores for the 56, 57, 58, 59, 60, 61, 62, 

63, and 64 months of age added together and the sum divided 

by the number of scores to determine the 'average score' for 

the midpoint of 60 months· (p. 68). This procedure was used 

for each of the age intervals from 55 months to 172 months. 

"The slope of the line connecting the 'average scores' was 

then used to determine the score assigned to each age. This 

age was then designated as the Cognitive Skill Age (C.S. 

age)" (p. 68). Occasionally, the line's slope was not 

regular and was then smoothed to approximate a more 

continuous growth of cognitive skills that the authors 

believed would be more representative of the entire 

population of the children in the u.s. 

It should be noted that as a result of utilization 

of this nine-month moving average, the C.S. ages for 
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children under 6 and over 12 were based on only a few scores 

each, thus the C.S. ages at these extremes were 

extrapolated. caution is suggested if testing children 

within these ranges. 

The use of grade placement rather than chronological 

age resulted in the inclusion of ·some· older children who 

had been retained one or two years due to poor academic 

performance as well as excluding ft~omeft of the younger and 

more capable children who had been accelerated to eighth 

grade. The authors have emphasized that local norms are 

essential and have accordingly labelled the published norms 

as ~preliminary.ft 

Two types of reliability were reported for the NTCS: 

test-retest (stability) and internal consistency. Seven 

children from each grade, 49 in all, were randomly selected 

to ascertain stability of the test scores. Subjects were 

retested following a period of one week to three months 

after the initial administration and a correlation of .95 is 

reported. Coefficients are not reported for each grade or 

age thus the reliability is probably spuriously high. 

Internal consistency of all 849 children was 

determined via the use of coefficient alpha and was reported 

to be .88 for the entire sample. The authors state that this 

is adequately high given that the heterogeneous nature of 

the subtests results in a lower alpha than would be true of 
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range of cognitive skills. 
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The only type of validity reported in the manual is 

concurrent validity of the NTCS with four different 

achievement tests: The Comprehensive Test of Basic Skills 

(CTBS), the Metropolitan Readiness Test (MRT), the Stanford 

Achievement Test (SAT), and the Iowa Test of Basic Skills 

(ITBS). These tests were being administered in various 

grades in the different schools of the sample at the time 

the NTCS was being normed. There does not appear to be any 

empirical or logical reason for using these tests as a 

correlate other than their availability to the authors. A 

total of 470 students were included in the correlations. Two 

classrooms at grade levels K, 1, 3, and 4, one each in 

grades 5 and 6, and three in grade 2 were used. populations 

in each ranged from 16 to 65. These correlations were 

between C.S. ages (analogous to mental ages) and achievement 

test grade equivalents except for kindergarteners whose 

correlations were computed between standard scores on the 

achievement test and CSIs on the NTCS. The reasons Eor this 

are not noted. The correlations range from .41 to .68 with 

the lowest correlations generally shown with the SAT and the 

highest tending to be with the CTBS. The authors note that 

these correlations compare favorably with the correlations 

of the Stanford-Binet with school grades and achievement 
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test scores, and argue that a coefficient in the .60 range 

"is probably appropriate for the prediction of academic 

achievement" (p. 70). The lack of any other correlations, 

especially intellectual measures, is disconcerting and 

should be rectified in order to allow users to seriously 

regard the NTCS as a valid measure of nonverbal intelligence 

or cognitive skills (traditionally the realm of IQ tests). 

California Achievement Test 

The CAT is the achievement test mandated for use in 

all districts in the state of Arizona and is required to be 

administered in the third week of April each year. The CAT 

(forms C and D) is described by its publisher, 

CTB/McGraw-Hill, as "a comprehensive information system for 

education evaluation ... • because it reports "both 

norm-referenced and objectives-based information" (Technical 

Bulletin 1,1979, p. 1). The CAT measures areas of reading, 

prereading, spelling, language, mathematics, and reference 

skills for grades K-12, although not all skills are measured 

at all grades. In levels 12 and 13, which were administered 

to grades two and three respectively, the reading content 

was divided into four areas: phonic analysis, structural 

analysis, reading vocabulary, and reading comprehension. The 

language content area is composed of language mechanics and 

language expression, while mathematics computation and 

mathematics concepts and applications comprise the 
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mathematics subtests. It should be mentioned that levels 12 

and 13 are different tests with a different number of 

questions for each. 

The technical bulletin reports the procedures 

employed in standardizing the tests, which involved 114,620 

students. validity is lightly discussed in a short section 

which states "the validity ... was established during the 

process of test development and does not depend'upon the 

correlation with any other test" (Technical Bulletin I, 

1979, p. 18) although a correlation with the Short Form Test 

of Academic Achievement (SFTAA) is reported on each level. 

These correlations range from .85 to .93 for the language as 

well as the nonlanguage IQs with the nonlanguage IQs lower 

at each level. The SFTAA was standardized a~ong with the CAT 

thus raising the possibility of spuriously high 

correlations. The CAT was correlated with the 1970 CAT-70 in 

order to correlate and equate scores (it should b noted that 

the CAT 1979 is a totally different test composed of 

completely new items except for level 10). Correlations for 

the total battery at all levels range from .87 to .96. 

Reliability of the CAT was determined by internal 

consistency (KR-20) on the entire sample. Coefficients for 

the complete battery were either .97 or .98, with content 

area (e.g., math) coefficients ranging from .84 to .96. 

Stability was ascertained via a short two to three week 
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interval and a longer six month interval. Total battery 

reliability coefficients are over .90 except in first grade 

where it is .83 for the short interval and .76 to .94 for 

the six month interval. 

The standardization included Hispanic and black 

children and various types of communities and geographic 

regions for the 359 schools participating in the 

standardization. The demographics appear similar to u.s. 

population figures except that the percent of subjects at 

each income level indicates that the standardization 

subjects are slightly less affluent than the U.S. population 

as a whole. 

The construction of the CAT reading test has been 

praised by Schell (1980) as Wexceptionally sound and 

thorough. w He also complimented the authors' attempts (and 

apparent success) at eliminating racial and sexual bias. 

Although the authors have suggested that the CAT has 

diagnostic possibilities, a study by Crowder and Powers 

(1982) revealed considerable redundancy among the subtests 

thus questioning the use of subtest stores as measures of 

independent abilities. The finding of a large common factor 

in achievement tests has been duly noted by Jensen (1980) 

who argues that this is the WgW factor which is also common 

to intelligence tests. 
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METHODS 

Subjects 

One hundred and fifteen second and third grade boys 

and girls participated in this study with approximately 

equal numbers of children selected from each grade level, 

each sex, and each ethnicity (see Appendix A for a summary 

fo subject ethnicity and gender by grade level). All 

children lived with their caretakers in an unincorporated 

copper mining community of approximately 6,000 people that 

is owned by the Magna Copper Company as a residential 

facility for its employees. All second and third graders in 

the community attend this elementary school. The town is 

roughly half Anglo and half Hispanic. The ages of the 

children ranged from 7-6 to 10-10 with a mean of about 8-5. 

The only two urban communities near this community 

are Tucson, sixty miles southwest, and Phoenix, 140 miles 

northwest. To reside in the town one or both parents must 

work for the Magna Copper Company or its support services 

(predominantly educational employees, although most teachers 

commute from a small nonmining town that is 15 miles 

distant, or from Tucson). This requirement for residency 

ensures an extremely homogeneous population who, by and 

large, dwell in company subsidized housing that is generally 

57 
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uniform in appearance, size, and features. While educational 

data were .not available, teachers report that the mining 

employees tend to have a high school diploma or less. 

Several indices of SES such as occupation of primary 

breadwinner, family income, and home location within a town 

have been basically equalized (as has the rural-urban 

question) making the town essentially homogeneous from a 

practical point of view. 

Procedure 

Following district training, the California 

Achievement Test (CAT) was administered in each class by the 

regular teacher in late April 1983. The CAT is mandated by 

the Arizona state legislature to be given at this time for 

all grades throughout the state. 

Approximately one week following the administration 

of the CAT, the parents of all second and third grade 

students were sent a form letter (see Appendix B) requesting 

permission to test their child on two ability tests during 

the first two weeks of summer vacation (late May to early 

June, 1983). The form (approved by Tom McAndrews, Director 

of Adaptive Education for the district) enabled the parents 

to check whether their child would be allowed to participate 

or not. The form was printed in both English and Spanish. To 

expedite and ensure the return of all forms, students were 
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informed that they would receive a sticker if the form was 

returned within two days. The class with the highest 

percentage of returns would receive Pac-Man pencils (a very 

popular item at the time) for each student. Eighty-six 

percent of the students returned their forms. 

The returned forms were separated into two groups: 

those whose parents acceded to our request and those who did 

not. Approximately 85% of the children fit into the former 

category. The approved children had their names placed into 

an envelope according to grade, sex, and ethnicity. 

Ethnicity was determined by what the child called him or 

herself on the CAT cover sheet. This was also checked with 

the teacher to be certain that the child's response was not 

due to a lack of understanding of the meaning of ethnicity. 

One error was noted and that child was not included in the 

testing. Names were then randomly selected from each 

envelope and the child was called in to be tested at the 

school in one of the two regular testing rooms. The children 

were administered the CPM and NTCS in a counterbalanced 

order (counterbalanced for ethnicity and grade). Following 

the testing, each child was allowed to select a sticker or 

pencil as a reward for participation. 

All children were tested by either a state certified 

school psychologist or speech therapist, both of whom had 



60 

worked as the regular diagnosticians at the school for two 

years prior to the testing and were familiar faces to the 

children. They had approximately eleven years testing 

experience between them and were both thoroughly trained in 

the CPM and NTCS by this author. Each of the testers was 

observed by this author during the testing to be certain 

that standardized procedures were being followed. 

The grade book of each of the nine teachers was 

obtained following the completion of the semester and an 

overal GPA was computed (A=4.0). Only academic subjects 

(i.e., math, language, spelling, and reading) were included; 

nonacademic subjects (e.g., music, art) were not. 

Data Analysis 

All CAT tests and the CPM were converted to standard 

scores (by grade) prior to analysis. This was done to 

minimize the problems associated raw score increases that 

occur as a function of age, maturation, and academic 

experience. The above variables were then placed in a 

correlation matrix along with GPA and the CSI from the NTCS. 

A correlation was run Eor the combined group as well as for 

each ethnicity on each variable. 

The question of bias was addressed by regression 

analysis. The CPM and the NTCS were each used as the 

predictor and the three CAT subtests and the GPA were each 
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employed as the criteria. The criteria were regressed 

separately by ethnicity for each predictor. Regression lines 

for both the Hispanics and the Anglos wer~ contrasted by a 

method described by Kerlinger and Pedhau~ur (1973). This 

method separately tests regression coeff.icients and 

intercepts for significant differences across groups. 

In addition to the above simple regression, a 

multiple regression was computed in order to determine if a 

combination of both the Raven's and the NTCS could better 

predict the CAT scores and GPA. Since it was previously 

noted that the main disadvantage of nonverbal tests was 

their low predictive validity compared to verbal IQ tests, a 

combination of tests might prove efficacious in the 

assessment of non-English-speaking children. 



CHAPTER 4 

RESULTS 

The comparison of the sample to the CAT norms 

indicates that the sample is slightly higher than the 

national norms in reading (CATR) and language (CATL) but 

slightly lower in math (CATM) in terms of problems correct 

(see Table 1). The Raven's and NTCS results suggest that the 

sample has somewhat higher nonverbal test scores than their 

respective .norming samples. In terms of ethnicity, the 

Anglos outperformed the Hispanics on all variables except 

the Raven's, although only GPA and CATR scores were 

significantly different at the .05 level (see Table 2). The 

CATM difference approached the .05 level (p=.084). 

The intercorrelations between the various predictor 

and criterion variables are presented in Table 3. The CAT 

tests are all highly correlated (.5316 to .6695), although 

they were moderately lower than the study by Crowder and 

Powers (1982). GPA also correlated quite highly with the CAT 

tests (.5150 to .6205). Although ethnic differences were 

noted, no trend materialized. 

Fairly low, but statistically significant 

corr~lations between the Raven's and the four criterion 

variables were noted (.2186 to .4310) with the lowest in 

reading and the highest in math. However, the ethnic trend 
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Table 1. Comparison of the sample school's CAT tests to national norms. 

Sample School National Norms Sample School National Norms 

x S.D. x S.D. x S.D. x S.D. 

CATR
I 

51.786 14.641 51.1 15.86 55.814 13.381 55.5 14.74 

CATL 31.818 5.110 30.4 7.33 34.051 7.705 33.7 8.57 

CATM 47.518 9.607 47.4 12.82 54.966 15.403 55.9 18.31 

1 Raw scores 

0'\ 
W 



Table 2. Means, standard deviations, and t-tests for several variables. 

Anglos Hispanics T value 

Age in Years 8.14; a .680b 8.402; .756 .11 

GPA 3.038; .708 2.713; .851 2.23 

Raven's Raw 21.898; 4.381 22.089; 5.220 .21 

NTCS 106.186; 13.271 104.982; 16.658 .43 

ZCATR .187 .903 -.197; 1.057 2.10 

ZCATL .045; 1.274 -.159; 1.001 .95 

ZCATM .199; .919 -.210; 1.038 2.24 

aMean is listed first, 

bStandard deviation is listed second 

p 

NS 

.028 

NS 

NS 

.038 

NS 

.027 

0"1 
~ 



Table 3. Correlation matrix. 

NTCS 

c1 .2859** 
CATL A .1971 

H .3923** 

C .5235** 
CATM A .4503** 

H .5852** 

C .3512** 
CATR A .2653* 

H .4118** 

C .3309** 
GPA A .1171 

H .4788** 

C .6241** 
Raven's A .5249** 

H /69.85** 

lC = 
A = 
H = 

Combined correlations 
Anglo correlations 
Hispanic correlations 

*p<.05 
**p<.Ol 

Raven's GPA 

.2327* .5150** 

.1616 .4118** 

.3281** .6430** 

.4310** .5393** 

.2170 .5378** 

.6237** .5047** 

.2186* .6205** 

.0925 .6232** 

.3270* .5912** 

.2413** 

.0373 

.4114** 

CATR 

.6611*·* 

.5932** 

.7622** 

.6695** 

.7373** 

.5910** 

CATM 

.5316** 

.5099** 

.5652** 

0'1 
U1 
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again appeared with all of the Anglo coefficients being 

insignificant (.0373 to .2170) but all Hispanic coefficients 

exceeding the .05 threshold (.3270 to .6237). For both 

ethnics, the highest r was in math. 

The relationships between the NTCS and the criterion 

variables were much stronger as all four combined variables 

were significant at the .05 level (.2859 to .5235) with the 

highest correlation in math and the lowest in language. The 

pattern of ethnic differential validity reemerged with 

lower correlations for Anglos. All four of the Hispanic 

correlations were significant at the .01 level (.3923 to 

.5852) while only the math (p<.Ol) and language (p<.05) were 

significant for the Anglos. Neither nonverbal test 

correlated significantly with GPA or the CATL for the Anglos 

and both tests exhibited their strongest relationship with 

the math test. 

There is a strong relationship between the NTCS and 

the Raven's (.6241). As with most other variables this 

relationship is more powerful with Hispanics (.6985) than 

with Anglos (.5249). 

Table 4 is similar to Table 1 and Table 5 is 

analogous to Table 3 except that the data is presented by 

grade. It should be noted that the smaller N's make the data 

by grade much less stable and therefore more suspect when 

drawing conclusions. Keeping this caveat in mind, several 



Table 4. Means and standard deviations of predictor and outcome variables by 
ethnicity and grade. 

2nd Grade 3rd Grade 

Anglo (N=31 ) Hispanic (N=25) Anglo (N=28) Hispanic (N=31) 

GPA 2.969a *; 0.716b 2.783; 0.797 3.115; 0.704 2.657; 0.901 

Raven's* 21.548; 4.877 20.250; 4.656 22.286; 3.809 23.355; 5.376 

NTCS 109.387; 12.638 105.240; 15.751 102.643 13.270 104.774; 17.610 

CATL* 33.233; 5.029 30.120; 4.764 34.214; 7.425 33.903; 8.068 

CATM* 50.452; 8.366 43.880; 9.955 56.214; 14.968 53.839; 15.946 

CATR* 56.065; 13.394 46.480; 14.629 56.750; 11.943 54.968; 14.705 

*Raw scores 

ax is listed first 

bStandard deviation is listed second 

m 
...J 



Table 5. Intercorrelations between predictor and criterion variables by grade 
and ethnicity. 

2nd Grade 

GPA NICS Raven's CATM CATL 

CATR 
Al .7425** .1219 .0362 .6435** .7955** 
H .4815** .3492* .1967 .3303 .6658** 

CATL A .6222** .2260 .2589 .7415** 
H .6570** .4538* .1229 .2613 

CATM A .5934** .3870* .3042* 
H .4325* .5771** .5632** 

Raven's A .0980 .6730** 
H .4047* .6459** 

NTCS A .0807 
H .5414** 

CJ) 

00 



Table 5--Continued 

CATR A 
H 

CATL A 
H 

CATM A 
H 

Raven's A 
H 

NTCS A 
H 

lA = Anglo 
H = Hispanice 

*p<.05 
**p<.Ol 

GPA 

.5312** 

.6920** 

.6331** 

.6695** 

.5241** 

.5885** 

-.0173 
.4340** 

.2237 

.4398** 

3rd Grade 

NICS Raven's 

.3757* .1317 

.4629** .3914 * 

.4707** .1824 

.3649* .4350** 

.4839** .9885 

.6075** .6590** 

.3172* 

.7399** 

CATM 

.8282** 

.7668** 

.7764** 

.7658** 

CATL 

.8856** 

.8559** 

C'\ 
'-0 
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items are worth mentioning. In the second grade, Anglos 

outperformed Hispanics in all areas with large difference 

(over one-half of a standard deviation) on all three CAT 

tests. The third grade scores indicate that the Hispanics 

achieved higher scores than the Anglos on both predictor 

variables and had smaller differences on the CAT tests. 

Curiously, the larger ethnic CAT scores in second grade 

resulted in a smaller GPA difference than was observed in 

the third grade. It woulu appear that the average third 

grade Hispanic child is achieving at the level of the 

average second grade Anglo as measured by the CAT. 

The correlation data in Table 5 show generally 

higher correlations between the nonverbal tests and the CAT 

tests for the third grade. As with the combined 

correlations, the NTCS demonstrates relatively higher 

relations with the CAT than does the Raven's. Exceptions 

include the CATL for second grade Anglos and third grade 

Hispanics, and CATM for third grade Hispanics. Except for 

the CATM, the Raven's correlations are insignificant for 

Anglos in both grades and for Hispanics in second grade. The 

NTCS was statistically insignificant for second-grade Anglos 

with the CATR and CATL. 

The relationship between the NTCS and Raven's is 

nearly identical in the second grade, but shows some ethnic 

differences in the third grade with the Anglos much lower 
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than the Hispanics. All correlations were statistically 

significant. 

A comparison of regression equation slopes and 

intercepts is presented in Table 6 for the combined grades. 

As can be seen, the Raven's exhibits slope bias for the CATM 

and GPA while the NTCS appears to be biased relataive to 

GPA. Intercept bias is not present in the NTCS although GPA 

approached significance (p=.054). The Raven's demonstrated 

intercept bias with three variables: CATR, CATM, and GPA. 

This would indicate that a single regression line for both 

ethnics could be used with the Raven's only if predicting 

the CATL. A common regression line could be employed with 

the NTCS in predicting any CAT test but not GPA. The slope 

and intercept data are presented in Table 7. 

The question of combining the two nonverbal tests to 

provide a more effective predictor was addressed by multiple 

regression. Tables 8 and 9 demonstrate the change in R as a 

result of adding the second nonverbal test in a stepwise 

fashion both across and within ethnicity. As is evident, the 

addition of the second nonverbal test added less than .04 to 

the R indicating that the combination of the two tests 

decreases our variance by a miniscule amount. This should 

not be surprising given the high correlation between the two 

tests, although it runs counter to expectations. 



Table 6. Equality of Hispanic and Anglo regression lines for Raven's and NTCS 
predicting CAT and GPA (combined grades) . 

Predictor Criterion Slope Intercept Single 
Regression Plane? 

Raven's CATR NS Sig No 

Raven's CATL NS NS Yes 

Raven's CATH Sig Sig No 

Raven's GPA Sig Sig No 

NTCS CATR NS NS Yes 

NTCS CATL NS NS Yes 

NTCS GPA Sig NS No 

Note: The .05 level was used as criterion for significance. Sig. indicates a 
significant group difference. NS indicates a nonsignificant group 
difference. 

-...J 
N 



Table 7. Slopes and intercepts from regression analysis (combined grades). 

Predictor Criterion Ethnicity Slope* Intercept* Slope Bias? Intercept 
Bias? 

Raven's CATR Anglo 0.019 -0.231 No Yes Hispanic 0.066 -1.660 

Raven's CATL Anglo 0.047 -0.984 No No Hispanic 0.063 -1.549 

Raven's CATM Anglo -.046 -0.789 Yes Yes Hispanic 0.124 -2.950 

Raven's GPA Anglo 0.006 2.906 Yes Yes Hispanic 0.067 1.232 

NTCS CATR Anglo 0.018 -1.730 No No Hispanic 0.026 -2.940 

NTCS CATL Anglo 0.019 -1.964 No No Hispanic 0.024 -2.634 

NTCS CATM Anglo 0.031 -3.112 
No No Hispanic 0.036 -4.038 

NTCS GPA Anglo 0.006 2.375 Yes No Hispanic 0.024 0.145 

*In standard deviation units (except GPA) . 

-J 
W 
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Table 8. Combination of NTCS and RPM in predicting CAT and 
GPA for combined ethnics. 

Criterion Predictor Single R Multiple R Change in R 

CATL RPM .2237 
NTCS .2859 

.2942 .0083 

CATR RPM .2186 
NTCS .3512 

.3513 .0001 

CATM RP!-'i .4310 
NTCS .5235 

.5403 .0168 

GPA RPM .2413 
NTCS .3309 

.3342 .0033 



Table 9. Combination of NTCS and RPM predicting CAT and 
GPA by ethnicity. 

75 

Criterion Predictor Simple R Multiple R Change in R 

Anglos 

CATL RPM .1616 
NTCS .1971 .2086 .0115 

CATR RPM .0925 
NTCS .2653 .2709 .0057 

CATM RPM .2170 
NTCS .4503 .4509 .0006 

GPA RPM .0373 
NTCS .1171 .1205 .0034 

------------------------------------------------------------
Hispanics 

CATL RPM .3281 
NTCS .3923 .3995 .0072 

CATR RPM .3270 
NTCS .4118 .4154 .0036 

CATM RPM .6237 
NTCS .5853 .6580 .0343 

GPA RPM .4114 
NTCS .4788 .4908 .0120 



CHAPTER 5 

DISCUSSION 

The results of this study generally support the use 

of a nonverbal test to assess Hispanics but not Anglos. The 

persistent differences in the correlations between the 

groups is obvious, suggesting the tests have predictive 

validity only for Hispanics, especially in the area of math. 

However, this should not present most practicing 

psychologists with a problem since the general purpose of 

nonverbal tests is to fairly assess minorities, especially 

non-English-speaking groups. The results argue that 

nonverbal test validities should be reported by ethnicity in 

order to further examine differential validity. 

Although the Raven's exhibited statistically 

significant predictive validity for the Hispanics, the NTCS 

was generally stronger. Given the slope and intercept bias 

of the RPM, it would appear that the NTCS would prove to be 

more efficicious in the assessment of Hispanics, especially 

if a major decision (e.g., special education placement) is 

contingent upon an IQ or cognitive functioning score. This 

is in keeping with the previously cited Guadalupe and Diana 

decisions as well as concurring with several authorities in 

the field who advise the adjunctive use of a nonverbal test 

76 



when testing nonnative speakers of English (see Chapters 1 

and 2 of this paper). 
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Since the Raven's and NTCS correlate so highly, 

selecting the one with the stronger predictive validity 

makes intuitive sense. However, correlation coefficients 

are only a part of the decision-making process. The test 

must offer unbiased prediction, which the NTCS does. The 

NTCS slope bias relative to GPA appears to be a function of 

factors other than achievement (e.g., personality conflicts, 

motivation). As noted in Tables 2 and 4, a significant 

difference in GPA between groups was noted. This is far 

higher than one would expect given the achievement test 

scores and lends support to Jensen's (1980) argument that 

elementary school teachers grade on factors in addition to 

achievement. 

The near-equal means for both groups on the tests 

should serve to mollify critics of intelligence testing if 

either test is used in making placement decisions. Since SES 

was generally equated, it would appear that this popular, 

but incorrect, definition of bias (C1arizio, 1982; Jensen, 

1980) does not exist with either instrument. As this sample 

approximate the national norms on the CAT tests, it is 

conceivable that other studies that equate ethnic groups on 

SES variables will uncover similar results. 
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The presence of different intercepts and slopes is 

indicative of different types of bias. If slopes are equal 

but intercepts are not, the group with the higher intercept 

is discriminated against since its criterion score will 

always be underpredicted while the lower group will always 

be overpredicted. A lack of slope equality, but with equal 

intercepts, suggests that bias is dependent upon the 

distance of the score from the origin. The presence of 

different slopes and intercepts is "a complex condition 

where the degree and direction of bias is a function of the 

distance of the score from the origin" (Reynolds, 1982, 

p.203). All three of the above cases are present in this 

study indicating several different types of bias may be 

present. 

In contrast to a similar study (Hoffman, 1983), the 

Raven's demonstrated both slope and intercept bias 

indicating that a common regression line for both ethnics is 

inappropriate. Although Hoffman's sample was much larger, he 

acknowledged probable SES differences between the groups. 

Several researchers (see Chapter 2 of this paper) have 

emphasized the importance of equating groups on SES in order 

to assess ethnic rather than socioeconomic variables. 

In addition, Hoffman's (19B3) Anglo sample appeared 

to be significantly higher than the national norms on the 
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Metropolitan Achievement Test while the Hispanics were much 

lower. Also, the groups were approximately two-thirds of a 

standard deviation apart in terms of IQ. This study 

indicated that equated groups are actually quite similar in 

terms of nonverbal intelligence and achievement. 

Although the correlations are somewhat lower than 

would be desirable, it is interesting to note that Hoffman's 

lowest correlations were found in the second and third 

grades, the same groups sampled here. Coefficients increased 

in the fourth and fifth grades. The somewhat different test 

scores and correlations discovered in this study (see Tables 

4 and 5) suggest possible differences by grade. Again, 

caution must be exercised when the results are broken down 

by grade due to the smaller N's. Sawyer (1984) has 

ascertained that an N of 50 is the minimum necessary for 

regressiod studies. What meaning, if any, can be drawn from 

this requires further study of relationships by grade with a 

large sample. 

In addition to supporting the hypothesis that there 

would be no difference in means on the two nonverbal tests 

if SES was equated, the study also supported the hypothesis 

that the NTCS would correlate higher with the outcome 

criteria than the RPM. This is apparently due to the fact 

that the NTCS samples a wider range of behavior than the 
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RPM. Since achievement is multifaceted, the instrument that 

samples a broader behavioral spectrum, all other things 

being equal, should exhibit a stronger relationship with 

measures of achievement. 

It was also hypothesized that there would be lower 

correlations between the nonverbal tests and GPA than with 

the tests and the CAT due to Jensen's (1980) contention that 

elementary school teachers grade on factors other than 

achievement alone. This was supported and it was previously 

noted that the difference in second and third grade GPA is 

not warranted by the groups' achievement as measured by the 

CAT. What factors are involved in this difference is 

unknown, but bias cannot be eliminated. 

Although the hypothesis that a combination of the 

two nonverbal tests would result in a better prediction for 

the CAT and GPA was supported, the small increase does not 

justify the time involved in using both tests. This 

miniscule increase is basically a function of the high 

correlation between the two tests suggesting that both test 

are measuring similar skills. This relationship is higher 

than is desired for a multiple correlation. 

The Hispanics achieved lower GPAs and CAT scores, as 

was predicted. While there is nothing novel about this 

finding, it does infer that factors other than nonverbal 
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intelligence are involved in these variables since near 

equal scores were obtained on both the Raven's and the NTCS. 

Since the outcome variables rely heavily on verbal 

abilities, the area where the average Hispanic child is 

weakest relative to his or her Anglo counterpart, it comes 

as no surprise that studies involving verbal IQ test (e.g., 

Reschly & Sabers, 1979; Reynolds, 1982) report higher 

correlations than are found in studies employing nonverbal 

cognitive tests. The Anglos, with their superior English 

language skills, will score higher on both the predictor 

(the verbal IQ test) and the criterion (the verbal 

achievement test). Such a result will be presented in the 

literature to demonstrate that the only bias involved is 

intecept bias which will be reported as discriminating 

against Anglos because they have the higher intercept. The 

group possessing the higher intercept is underpredicted when 

employing a common regression line (Reynolds, 1982). In 

fact, such a conclusion may be unwarranted since nothing 

more than English fluency (with concomitant lower SES) may 

be measured in this model. 

A final hypothesis was not supported. It had been 

predicted that Hispanics would score highest on the math 

portion of the CAt test relative to the Anglos due to its 

diminished English language requirement. In fact, this was 
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their poorest subtest. In talking with teachers after this 

study, it was learned that this elementary school emphasizes 

English because of the large Hispanic community. In their 

attempts to equalize the language of both groups, which 

appears to be fairly successful, the teachers may minimize 

math instruction. This is supported by the fact that the 

average CAT math score was the only one below the national 

average. Further evidence for this is inferred by the 

decrease in CATR and CATL differences by the third grade. 

If English was the primary focus of the teachers, then one 

would hypothesize that the longer the Hispanics were in 

school, the more proficient they would become relative to 

the Anglos. This appears to be the case in these two grades. 

A perusal of the latter grades could prove to be 

interesting, although students move to another school in 

fourth grade where teachers may have another focus. 

In contrast to Hoffman's (1983) study, the validity 

coeficients do not appear comparable across ethnicities, 

although part of this may be a function of the Hispanics' 

slightly higher standard deviations on the test. However, 

the predictive strength of the RPM with Hispanics is similar 

to WISC-R performance IQ validities as reported by l1ishra 

(1983) with the Wide Range Achievement Test and Dean (1979) 

with the Iowa Test of Basic Skills. The Oakland (1983) study 
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with the previous version of the CAT had higher reading (.47 

to .33) but lower math (.44 to .42) correlations. The NTCS 

reading coefficient was higher than the Raven's (.41) but 

slightly lower than the math (.59). These comparisons help 

validate both nonverbal tests as measures to predict 

achievement in Hispanics. 

Although comparisons against other studies involving 

nonverbal tests is important, the major gauge of a test's 

effectiveness involves its validity vis-a-vis verbal IQ 

tests. In the previously mentioned studies (Dean, 1979; 

Mishra, 1983; Oakland, 1983) the WISC-R VIQ was also 

employed. Both the NTCS and the Raven's compare favorably 

to the VIQ for Hispanics in all three of the studies. The 

Raven's and NTCS reading correlations (.33 and .41, 

respectively) are similar to the Mishra and Dean studies 

(.41 and .37, respectively) but lag behind Oakland's (.67). 

The Raven's (.62) and NTCS (.59) math relationships exceed 

the Dean (.57) and Mishra (.42) samples and approximate the 

Oakland group (.64). Thus it does not appear that either the 

NTCS or the Raven's pales when compared to the WISC-R verbal 

or performance scales for Hispanics if the sample is similar 

in SES to the WISC-R norming group. 

The choice between the two nonverbal tests requires 

several considerations including psychometric and practical 
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ones. First, this study has demonstrated that the NTCS lacks 

slope or intercept bias for predicting the CAT. In addition, 

it generally demonstrates higher predictive validity than 

the RPM. This would argue for the NTCS over the Raven's. 

Second, the ethnic groups, if equated for SES, tend to 

obtain similar means on both. This would suggest that either 

test would be acceptable should political reasons be 

paramount. Third, the RPM takes only about 30 minutes to 

administer and score versus over an hour for the NTCS. The 

latter also requires longer training time whereas the RPM is 

basically self-explanatory. Convenience would select the 

Raven's. Although the latter factor is attractive to most 

practioners, it is really insignificant in comparison to the 

first. Psychometric considerations should weigh heaviest on 

pschologists who are intent upon fairly assessing minority 

children in both the spirit and letter of Guadalupe and 

Diana. The major usefulness fo the Raven's appears to be in 

predicting math scores, a task it appears to do well. 

Of course, as with any study, one must be cognizant 

of its limitations. Although the sample appears equated on 

SES as a group, the lack of matching subjects on SES 

variables may have allowed unacknowledged factors to enter 

in (e.g., family size). Empirical data on parental 

educational levels would have made this a far better study. 
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Although the ethnicity of the testers does not appear to be 

a potent variable for blacks (Sattler, 1982), its importance 

with Hispanics is generally unknown. Also, the relatively 

small size of the sample and its restricted range precludes 

generalizing to other grades. It is beyond the scope of 

this paper to do more than acknowledge these limitations and 

express hope that further research will be conducted in 

order to address these limitations. 

The embryonic state of the NTCS, coupled with the 

research reported in this paper, should provide many 

behavioral scientists in this field with several studies 

involving non-native speakers of English. A similar study 

could be conducted with Southeast Asians as well as other 

Hispanic groups. These studies should include a broader 

grade range and match subjects on SES variables. Other 

tests, such as the Metropolitan Achievement Test or the Wide 

Range Achievement Test, should be employed as the criterion 

for furtehr regression studies. The findings of mean 

differences between grades in this should be investigated to 

determine whether this was simply an anomaly in this school 

or if the NTCS functions differently in various grades. The 

issue of English fluency and its impact on nonverbal testing 

should be addressed to ascertain the impact of improved 

English fluency on a supposedly nonverbal test. 
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In concluding, there are several ways that 

psychologists can address test bias. First, they can demand 

that the test publishers report validity coefficients by 

ethnicity. As demonstrated in this study, differential 

predictive validity for ethnics appears to be extant. The 

user could then select the test that provides the best 

validity for his or her purposes. Second, psychologists 

should be knowledgeable in detecting the sources of test 

bias and calling attention to its existence in reports and 

conferences. Third, major educational decisions should not 

be made when the possibility of test bias has not been 

addressed and considered. Lastly, the pscyhologist should 

work hand-in-hand with the educational staff in promoting 

fairness to all groups within the class to ensure equal 

opportunity. Once that occurs, the public uproar over the 

issue of test bias will be reduced to a whimper. 
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SUMMARY OF NUMBER AND GENDER BY GRADE 
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summary of Number and Gender by Grade 

Grade Ethnicity N Male Female 

2 Anglo 31 17 14 

2 Hispanic 25 12 13 

3 Anglo 28 15 13 

3 Hispanic 31 15 16 

2-3 Anglo 59 32 27 

2-3 Hispanic 56 27 29 

2-3 Combined 115 59 56 
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MAMMOTH-SAN MANUEL PUBLIC SCHOOLS 
~oaT o,.,.,cE aox •o• 

SAN MANUI!:L. ARIZONA 8!583( 
ceoa1 :ses·a:~ss 
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-.~CitiNTINDINT 

~ .. T TYDOII J-····" .... 

To The Parente Of-------------

H . CI"ATi HAMI8 

C:•••L .. N . J-~ 

V••••L I . M1•c•• 
W1UIAM0 . W ... 

In cooperatioft ~1th the Mammoth-San Man~el School District, 1 am 
conductillS a study of . 2nd and 3rd graders in the D1stri(:t. I would 
like ~o test your child in two paper-and-pencil tests that will 
take about one hour to complete. Both are enjoyable to take and 
ahould not result in any physical or mental stress to your child. 
Your child has no obligation to participate but ia requested to do 
so by this letter. The results will be open for your investigation 
following its completion, and any questions you have will be answered 
before, during, or after the tests have been administered. Confi
dential~ty of the results are guaranteed. The testa will be adminis
tered by state-certified and qualified testers who have several yeara 
experience testing and working with children. 

The information from this study will be used in a doctoral disae~~1on 
and for the benefit of the School District to assist other school 
children. Your cooperation ia greatly appreciated. Please check 
the appropriate box, sign the bottom of the page, and have your child 
return it to his/her classroom teacher. If you have any questions 
please feel free to call me at the Dietrict Office (385-2335). 

Thank you for your cooperation. 

Sincerely, 

J:~tL~ 
Fred Emerling 
Certified School Psychometrist 

1----1 I give permission for my child to be tested. 

I I I do ~ give permission for my child to be tested. 

I 
(Child"s Name) (Parent Signature) Date 
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