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ABSTRACT 

The present study was conducted to address the need to compare 

the validity of intelligence tests in predicting learning and achieve

ment for Mexican Americans and Anglo children. In addition, the study 

examined the effects of variations in the language of test administra

tion on Mexican American children with different lingustic competences 

(predominantly Spanish, bilingual, predominantly English). 

A widely used individual intelligence test, the Wechsler Intelli

gence Scale for Children Revised (WISC-R), the Spanish English Screening 

Instrument, a subtraction skills pretest, five subtraction learning 

trials and five subtraction posttests were administered to a random 

sample of 150 Mexican American children and 50 Anglo children. The 

WISC-R and subtraction pretests and posttests were used as the predictor 

and criterion, respectively. 

The Cleary definition of bias in test use provided the basis for 

all analyses. Regression analysis were also performed in order to 

examine the effects of achievement and immediate prior learning on 

learning scores. In addition the Tukey Honestly Significant Difference 

test (HSD) was used following a one way analysis of variance to deter

mine differences in IQ among the Anglo and Mexican American children 

tested under varying language conditions (English, Spanish, Bilingual). 

The results indicated that IQ test scores are not suitable 

predictors of learning for the Mexican ~~erican group and suggested that 
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IQ scores can be used as predictors of learning for Anglo children. It 

was also found that IQ scores have utility in predicting achievement for 

both, Mexican American and Anglo children. In addition, analysis of 

variance data obtained from this study revealed significant differences 

in IQ associated with language of test administration. It was found 

that Mexican Americans tested in both Spanish and English obtained 

significantly higher scores than Mexican American children tested in 

English or Spanish alone. Findings from this study suggested that 

regardless of linguistic competence Mexican American children appear to 

benefit from a bilingual approach to test administration. 

In short findings from this study revealed that the predictive 

validity of the WISC-R for Mexican American children is seriously 

impaired when a learning criterion is used. Implications of these 

findings were discussed and suggestions were made for the development of 

an assessment model based on learning as the criterion. 



CHAPTER 1 

INTRODUCTION 

Recent movements have emerged in which the courts, governmental 

agencies , civil rights organizations, educational associations, and 

others have expressed concern about the fairness and validity of the use 

of intelligence tests with minorities. Many have pointed to the failure 

of IQ tests to represent fully and adequately the cultural and 

linguistic differences of minorities. 

Intelligence test scores have been said to be misused in 

schools, industry, guidance institutions and in our every day world. 

Such misuse according to test opponents has resulted in unfair 

predictions that bring about serious social, educational and political 

consequences, such as disproportionate representation of minorities in 

special education programs (Gerry, 1973; Williams, 1974; Samuda; 1978). 

Issues of tests bias in intelligence (IQ) tests have led to the 

requirement of non biased assessment in federal legislation and have 

been the focus of court trials such as Larry et al. vs. Wilson Riles et 

al. and the Arriola et al. plaintiffs vs Santa Ana School District 

(Ramos, 1978; Resch1y and Sabers, 1979; Bersoff, 1980; Lambert, 1981). 

One way in which publishers, professionals and test developers 

have responded to criticisms of tests has been to modify existing 

assessment devices. For example, a number of intelligence and 

1 
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achievement tests have been translated into Spanish to increase their 

appropriateness for Spanish examinees. A second way in which developers 

and publishers have responded to cri ticisms of testing has been to 

attempt to produce culture free or culture fair tests, or both. Both of 

these approaches, however, have been found to involve distinct problems 

and have not provided an adequate solution to the testing dilemma. Test 

translation, for example, has been ineffective due to regional 

linguistic differences and to the inappropriateness of monolingual 

translations for populations that use a combination of two languages and 

whose linguistic abilities remain largely misunderstood (De Avila, 

1974) • The conclusion to be drawn from an examination of existing 

testing practices is that the limitations and problems of using 

standardized tests with minority persons continue to demand closer 

investigation. 

Pros and Cons of IQ Testing 

The IQ controversy has generated much discussion. Some have 

pointed out that IQ testing sorts children into stereotyped categories, 

thereby limiting their freedom to choose fields of study (Kagan, 1971). 

Others say Intelligence testing is the" primary leveler preventing the 

classes from hardening into casts (Duncan, 1968). 

Some have expressed concern that intelligence tests are 

culturally biased. In addition others have argued that IQ tests are 

misused as measures of innate capacity (Earl, 1961; Sarason & Doris, 

1969; Williams, 1974; Samuda, 1975). It has also been argued that 

Intelligence tests assess individual differences and provide a useful 
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reflection of cultural and biological differences among individuals 

(Hunt, Frost, and Lunneborg, 1973). These existing positions in regard 

to the IQ controversy reflect polarized views and give an indication of 

the vitality of the debate. 

Bias and Predictive Validity 

In reviewing literature related to IQ testing of minorities a 

need for objective investigations and analysis becomes evident. As 

already indicated, there is an intense debate over the usefulness of IQ 

tests with minorities. The resolution of this debate is difficult to 

obtain, because there is a lack of objective data dealing with issues of 

bias. Nonetheless, there have been a number of suggestions as to ways 

that might be used to resolve the question of test bias (Kratcohwill, 

Alper and Cancelli, 1980). 

One of the most influential approaches that has been advanced to 

determine bias addresses the question of the predictive validity of IQ 

tests. In this approach, it is argued that a test is not biased if it 

has predictive validity for both minority groups and members of the 

dominant cuI ture. On the other hand, bias occurs when predictive 

validity differs across cultural groups (Cleary, 1968). 

Two types of bias have been identified involving predictive 

validi ty • One is slope bias. This occurs when the regression lines 

used to predict a criterion score from a test score have different 

slopes for minority ~nd non-minority groups. When slope bias happens, 

unfair predictions may result. The second type of bias involving 

predictive validity is intercept bias. Intercept bias occurs when 
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slopes are parallel but the intercept for regression lines for different 

groups varies significantly. 

Studies investigating slope bias have researched the academic 

performance of Black and Anglo college students (Stanley and Porter, 

1967; Cleary, 1968) and IQ predictions of academic achievement of 

minority and non-minority school age children (Bergan and Parra, 1979; 

Reschleyand Sabers, 1979). Three different conclusions have been drawn 

from these studies: that ethnic differences in validity are real; that 

differences in validity can be considered as a methodological artifact 

and that more research is needed (Kratochwill, Alper and Cancelli, 

1980). 

One criticism that has been advanced against predictive validity 

studies of bias involves the fact that such studies place a very heavy 

reliance on the assumption that the criterion is free of bias and don't 

consider the possibility that both tests and criterion involve bias 

(Linn and Werts, 1971; McNemar, 1975; Hunter and Schmidth, 1976). In 

the words of Robert L. Linn, 1973. 

Within a context of predicting a specific criterion, 
the predictive validity of the test is the focus of 
major concern. This presupposes that an acceptable 
criterion variable is available. However, the assump
tion that an acceptable criterion variable is available 
obviously involves a giant leap •••• Because the use of 
a criterion variable to investigate the fairness of a 
test places a very heavy reliance on the assumption that 
the criterion variable is itself fair (p.38). 

Traditionally standardized achievement tests and teacher grades 

have been used as criterions. Some investigators have opposed the use 

of these measures as criterions. Mercer objects to the use of achieve-

ment tests as sui table cri terion for validating IQ tests arguing that 



5 

both measures come from the same item pool and only serve to inflate 

the relationship between IQ and achievement (Clarizzio, 1979). Teacher 

grades have also been found to involve distinct problems such as poss

ible lack of precision and objectivity and the degree to which grades 

are a measure of effort rather than a measure of ability (Rosenthal and 

Jacobson, 1968; Weiner, 1982) and thus fail to constitute a viable 

criterion. 

The criterion variable may not reflect the qualities of concern 

to the test user. IQ tests are frequently used as predictors of whether 

or not children can learn, yet the criterion variable is an achievement 

test or a similar instrument. Most studies in this area have overlooked 

the distinction between achievement status and learning potential. 

There has been a lack of research regarding the extent to which tests 

can predict learning. 

Therefore the author considers a fundamental need to conduct 

studies on IQ test bias with learning as a criterion. It is only fair 

to address this criterion since it constitutes one of the foundations 

upon which most institutions using IQ tests (schools, jobs, etc.) base 

their decisions and/or value systems. The author also considers it 

particularly important to investigate potential bias associated with IQ 

test in the early elementary school grades, because it is at this time 

when children are most often assigned to special education programs. 

Language 

The case of Hispanic issues of predictive validity and test bias 

is complicated by the language of test administration. There exists a 
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wide spectrum of opinion in regards to the Language of test administra

tion and how it affects performance in IQ tests (Sattler, 1974). 

Test translation has been one response to this issue (De Avila, 

1974). However, there are different degrees of bilingualism. This is 

not just a either or situtation. The current practice has been to 

administer tests in the child's primary language. However, this may not 

be the best approach in all cases. While it is true that some children 

do better when tests are administered in their primary language, some 

children may benefit more from a bilingual approach. This approach 

remains largely unresearched. While there have been a number of studies 

investigating the effects of administering IQ tests in different 

languages, studies on the issue of bilingual administration are lacking 

(Bergan and Parra, 1979). The Author therefore considers it of primary 

importance to investigate the effects of variations in the language of 

IQ test administration on minorities IQ test performance. 

Statement of the Problem 

The present study focused on the issue of bias in predictive 

validity involving learning and achievement as criterion variables. In 

addition it examined variations in the language of test administration. 

More specifically, this study investigated the validity of IQ test 

predictions of academic skill learning and achievement of Mexican 

American. children and researched language sensitive administration 

procedures. Comparisons of IQ test predictions of subtraction skills 

learning and achievement for bilingual children tested in different 

language conditions and Anglo children tested in English, were 
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performed. In addition the effects of variations in language of test 

.administration on IQ performance and IQ predictions of academic skill 

learning and achievement of second grade Mexican American children 

differing in degrees of bilingualism were examined. 

Hypotheses of the Study 

The hypotheses to be examined in this study involve two major 

aspects of testing Mexican Americans. One is possible differences in IQ 

test predictions of academic skill learning and achievement of Chicano 

and Anglo children. The other involves variations in language condi

tions in which the test was administered. Given the theoretical frame

work of the IQ dilemma discussed in this chapter, the researcher 

proposes the following hypotheses: 

1. There will be significant differences in the slope of the 

regression lines predicting learning from IQ test scores for 

Mexican American and Anglo children. 

2. There will be significant differences in the slope of the 

regression lines predicting achievement from IQ test scores for 

Mexican American and Anglo children. 

3. The language of IQ test administration will significantly affect 

IQ test performance and IQ test predictions of Mexican American 

children's learning and achievement of subtraction skills. 

Definition of Terms 

For the most part, the meaning of terms used throughout the 

study are commonly held. 

clarified below. 

However, definitions of some terms are 
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Bilingualism: Technically, this is a term designating 

individuals who speak and comprehend two languages. However, 

bilingualism and monolingualism are not either or conditions. This term 

will in addition be used to refer to persons classified as bilinguals 

for educational purposes that may have little mastery over one of the 

languages and speak the other fluently or that may have some mastery of 

both languages or may speak both languages fluently (Henderson and 

Bergan, 1976). 

Mexican American or Chicano: These terms are used to refer to 

persons who come from a Mexican heri tage or background and who are 

legally entitled to the same rights and privileges of other legal 

residents or citizens of the U. s.l 

CUltural Factors: Refers to all values, attitudes, standards, 

behaviors and morals that are characteristic of and define a particular 

group (Tylor, 1958). 

Ethnic Group: Is defined as a group of persons that belong to a 

particular racial, cultural or language subdivision and that share 

similar values, atti tudes, behaviors, standards and morals (Goodwin, 

1973). 

Ethnic Minorities: This term is defined as major subcultural 

groups wi thin the U. s. that constitute a considerable proportion of 

total inhabitants of this country, but are not a majority (Goodwin, 

1973). In this paper, this term is generally used to refer to Blacks, 

Chicanos, and Indians. 

1Mexican American and Chicano terms are used interchangeably 
throughout the study due to increasing controversy regarding the most 
appropriate term. 
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Achievement. When used within the context of results and 

findings obtained from this study, achievement refers to pretest scores. 

When the term achievement is used in a more generalized context, it 

refers to accomplishments obtained by, or the amount of information and 

skills possessed by an individual as a result of his specific abilities 

or his experiential background. 

Posttest. Refers to a set of ten subtraction problems 

administered after each instructional trial in order to assess 

children's ltlastery of skills taught. 



CHAPTER 2 

RELATED RESEARCH 

Li terature regarding the use of IQ tests with minorities has 

emphasized the educational and social relevance of the IQ problem, 

limitations of Intelligence tests and the role of linguistic and cul

tural factors in assessment. These areas of emphasis are relevant to 

the present research in various ways. First, controversial findings and 

the social and educational impact of IQ testing have instigated concern 

and interest in researching the IQ dilemma. Secondly, the emphasis on 

objective investigations regarding limitations of Intelligence tests 

influenced the development of the hypotheses to be examined and had a 

direct impact on the choice of techniques used to examine the hypotheses 

under investigation. 

Bias in Testing 

Test data have provided information upon which a great number of 

institutions and professions have constantly relied to make basic 

fundamental decisions affecting people' s lives. This fact has insti

gated concern among investigators who doubt the utility of IQ tests for 

minority populations (Williams, 1974). 

Problems resulting from the use of IQ tests with minorities have 

generated much discussion. A great deal of concern has been expressed 

10 
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recently regarding the appropriateness of standardized tests for assess

ing the functioning of minorities. The single type of criticism that 

has received most attention pertains to cultural and ethnic test bias 

(Berk, 1982). The problem of test bias pervades much of the controversy 

surrounding issues of placement in classes for the educable mentally 

retarded and the exclusion of minorities from jobs, elite schools, and 

prestigious professions (Samuda, 1975). These issues have highlighted 

the importance of the existence or nonexistence of bias in standardized 

testing and have turned the IQ problem into a scientific, social and 

political dilemma. 

According to 'technical literature bias can be introduced in test 

content, predictive validity of test results, and language of test 

administration. 

Bias in Test Content 

Test content has been identified as one aspect in which tests 

are biased against minorities (Flaugher, 1970; Griffiths, 1971.). In 

addressing bias in test content, two different positions have been 

taken. One position is that since IQ tests are based on the dominant 

culture values, standards, and beliefs, they are necessarily biased in 

favor of the cultural segment for which they are constructed, that is, 

test content has been regarded as inappropriate and irrelevant to 

minorities background and culture (Flaugher, 1971). The other position 

is that IQ tes~s do not contain any cultural bias and can, therefore, 

validly and reliably be used with minority groups (Jensen, 1976; 

Clarizio, 1979). These positions will be elaborated upon below. 
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Arguments questioning the cultural content of tests have pointed 

out that minorities achieve lower scores on IQ tests due to lack of 

exposure to the customs of the dominant culture (Williams, 1975; Samuda, 

1975). Jensen (1975) however, has argued that score differences per se 

can not be a proper cirterion for establishing bias. He states that 

there is no basis for assuming the two populations should be equal in 

what tests measure. 

Content validity of tests for minorities has been questioned on 

grounds other than score differences between groups (Fishman et al., 

1964). In his book "Psychological Testing of American Minorities", 

Samuda asserts that content validity rests on two major assumptions: 

First, test takers have been exposed to and are familiar with the 

information from which test items were developed. Secondly, the lan-

guage of the test is the language of the test taker. Samuda stated that 

both of these assumptions are totally erroneous when dealing with 

minority groups • 

••• Yet a qu~CK glance at the so called common objects 
reveals that children of cultural backgrounds that differ from 
that of the norm group may not be completely familiar with some 
of the content of the test items. While books, periodicals or 
objects of art, especially, are frequent and common in the world 
of the White middle class, they are almost nonexistent in the 
ghetto milieu. (p. 22). 

Some investigators have asserted that there has been Ii ttle 

effort on the part of test constructors to understand or remedy the 

problem of content bias or to improve content validity of these tests 

for minorities. 
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Jorgensen (1973) provided further support for the issue of bias 

on test content in a examination of IQ tests. 

No IQ test developer has made substantial study of the types 
of information valued in Black's culture, nor has any test 
developer established a frequency of usage table for Black's 
vocabulary, information which has been available for Whi te 
populations since the early 1920's. (p. 35). 

Jorgensen's statements about Blacks can be equally applied to other 

minority groups. 

Sandoval and Millie (1980) investigated bias in the difficulty 

level of test items in the WISC-R. Item analysis showed that half of 

the items were more difficult for Mexican Americans and Blacks than for 

Anglo Americans. 

Other investigators have asserted that attempts have been made 

to eliminate content bias as evidenced by the culture free, culture fair 

test movement and the efforts of developers of group intelligence or 

aptitude tests to develop a test free of racial differences. These 

attempts have, however, failed in that it has not been possible to 

eliminate cultural differences and in that culture fair procedures were 

less valid than IQ tests in predicting school achievement (Cronbach, 

1975). In addition, Reschly (1980) stated that eliminating the effects 

of culture may not be the best approach and may be counter productive 

with regards to prediction of culturally rooted criteria. 

One of the most common criticisms of IQ tests has been the issue 

of cultural bias in tests items (Reschly, 1980). IQ tests have been 

long regarded as Anglo centered (Samuda, 1975) and as being biased on 

the assumption that White middle class values, standards, beliefs and 
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experiences are the correct ones, thereby ignoring cultural distinctive-

ness. "Cultural bias" has been thought to result from the selection of 

test items derived from a value system and an experimental background 

different from that of minorities (Jorgensen, 1973: Oakland, 1973). 

As Mercer (1977) noted: 

The question of content of standardized tests is drawn from 
the Anglo cultural stream. There are no questions which speci
fically tap the experience of the child who has grown up in the 
Black inner city, the Latino barrio, the isolated hills of 
Appalachia, or the rural stretches of an Indian reservation. 
(p. 6). 

Studies of test bias have been concerned with the examination of 

the extent to which test content is differentially appropriate for 

different ethnic groups. Item analysis has been one way of examining 

cultural content of tests. Studies of item bias examine the question of 

cultural variations in item content that might influence test 

performance. In addition item bias investigations may be concerned with 

differential performance on test items across et-~ic groups given 

appropriate adjustment for ability level. 

In the Ii terature item bias has been analyzed through two 

different methods. The most common method has been subjective judgments 

of item content. The other has been empirical analyses of item res-

ponses of examinees from different ethnic groups (Reschly, 1980). 

Subjective judgment consists of obtaining opinions from representatives 

of a minority culture regarding the biased nature of items for that 

particular group. Large amounts of evidence on item bias have been 

presented through this method. For example, Griffiths (1971) emphasized 
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that IQ test content discriminated against minority groups and failed to 

measure minorities true potential objectively Griffi ths provided 

various examples of culture bias found in traditional IQ tests (Wechsler 

Intelligence Scale for Children and Stanford Binet) items. For example, 

she stated that Black children are often given a score of zero for 

providing realistic responses that relate to their background and 

indicate they have incorporated their ability to survive in their 

environment, when answering the question of "what should you do if a 

child smaller than yourself starts to fight with you?", with a "I' d 

teach him not to mess with a guy bigger than him. II 

Opponents of the subjective judgment method for identifying test 

bias claim there are a number of problems with this type of evidence. 

Reschly (1980) reports that empirical analysis does not support subjec

tive judgments and that these appear to be unreliable and invalid. 

Reschly also asserted that there are negative racial and or cultural 

stereotypes implicit in judgments of item bias. In addition, defici

encies of subjective judgments of item bias were illustrated by the work 

of Sandoval and Millie (1980) with the Wechsler Intelligence Scale for 

Children Revised. In this study two methods of determining test bias 

(empirical-quantitive evidence and rational subjective) were contrasted. 

A sample of 100 college students from three different backgrounds 

(Anglo, Black and Mexican Americans) were asked to judge 30 items from 

the WISC-R. Previous item analyses of the WISC-R had shown that half of 

the test items were more difficult for Mexican Americans and Blacks than 
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for Anglos. Findings indicated that judges were not able to determine 

accurately which items were more difficult for minority students. 

Other critics of this method have stated that subjective judg

ments of item bias are frequently wrong (Bersoff, 1979; Cole, 1981). 

According to Jensen (1976) the WISC-R provides some examples of how 

invalid are the critics' subjective analyses of cultural bias in tests 

items. He states that empirical analysis indicated that an item of the 

WISC comprehension subtest (what is the thing to do if a boy (girl) much 

smaller than yourself starts to fight with you?) often claimed to be 

culturally biased against Blacks was relatively easier for this popula

tion. 

Empirical analysis of item bias has provided contradictory and 

inconclusive results. A set of studies has claimed findings supporting 

bias in cuI tural content of test items. While others have claimed 

findings that fail to support this view. 

Boone in 1977 conducted a study to determine the effects of a 

test containing ite."r'.s closel:y related to the Black experience on the 

performance of vfuite subjects, to determine whether cultural bias could 

be built into a test which discriminates against White persons. In 

addition the study investigated the performance of Black and White 

subjects on a measure of Black intelligence and a traditional IQ test. 

Findings revealed that White individuals who had not been exposed to 

Black communities do not know the concepts and terminology necessary to 

do well on the BEAT (Black Environmental Adjustment Test). Similarly, 

Black individuals who are unfamiliar with the White culture did poorly 
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on a traditional standard intelligence test. No significant interaction 

between race and socio-economic status was found, thus favoring a 

cultural bias interpretation of the observed differences between groups. 

In addition to assessing the extent to which individual items 

are stereotyped, an analysis of content bias in tests requires measure

ment of the frequency with which individuals of different races appear. 

Zoref and Williams (1980) conducted a study to investigate the extent to 

which test items accurately represent the distribution of sexes and 

races and the extent to which these groups are stereotyped. The 

v7echsler Adult Intelligence Scale, Wechsler Intelligence Scale for 

Children-Revised, Stanford Binet form L-M, Slosson Intelligence Test, 

Peabody Picture Vocabulary Test and Catell Cul ture Fair Intelligence 

Test were scored using criteria developed by the authors. Items were 

rated as white or non-white. Discriminatory factors included color of 

skin or racial characteristics such as curly black hair. In addition 

items were rated as stereotyped (s) or not rated. For exampl.e White 

representations that displayed characteristics such as wealth, profes

sional status and others were rated as (s). Data obtained from this 

study pointed out an overwhelming racial imbalance in item content of IQ 

tests. Whi te males appeared much more frequently than non Whites and 

were also disproportionately represented relative to the population. 

Williams (1974) provided the results of an experiment using the 

Black Intelligence Test of Cultural Homogeneity (BITCH) which indicated 

that Blacks score much higher than l*Utes on a test specific to their 

culture. The test was administered to 100 Blacks and 100 White subjects 
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ranging in age from 16 to 18 years old. Equal numbers of low and middle 

socio-economic status subjects were used for each group. It was found 

that Black subj ects earned a mean score of 87. 07, while the Whi tes 

earned a mean score of 51.07. It was concluded that if Black children 

are given a test that is representative of their backgrounds they will 

do better than White children taking the same test. 

Opposite findings regarding the issue of content bias in test 

items have also been reported. A number of studies have failed to 

support cultural bias in test items empirically (Jensen, 1975; Arnold, 

1978; Sandoval, 1979). 

Sandoval (1979), found that the application of empirical crit

eria failed to provide evidence of item bias in commonly used tests. 

The study was conducted with 1050 children from the sample used by Jane 

Mercer to standardize the system of multiculture pluralistic assessment 

(SOMPA) • This study examined possible cultural bias of the Wechsler 

Intelligence Scale for Children Revised (WISC-R) for Anglo, BI~ck, and 

Mexican American children. The performance of these groups of children 

on the internal criteria of reliability and a number of order of item 

difficulty measures was assessed. Results indicated that Mexican 

American and Blacks responded to the test in the same general way as did 

Anglo children and that there was no clear pattern to the items on the 

test that were more difficult for these children. Sandoval concluded 

that the WISC-R appears to be nonbiased for minority children at least 

in terms of specific item content. 
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Komm (1978) used 65 school attending Black subjects ages 13-17 

from the San Francisco Bay Area to compare the Black Intelligence Test 

of Culture Homogeneity (BITCH) with the Wechsler Intelligence Scale for 

Children Revised (WISC-R). In addition, the relationship of the BITCH 

and the WISC-R as predictors of achievement when measured by the Cali

fornia Achievement Test (CAT) was also assessed. Findings indicated 

that the BITCH correlates significantly with the WISC-R and that both of 

these tests correlate significantly with the CAT. Based on his find

ings, Komm reflected the contention that standardized norm referenced 

intelligence tests such as the WISC-R are appropriate for minorities. 

Schmeiser and Ferguson (1978) examined the impact of test 

content on performance of Blacks and Whites. Two English usage tests 

were employed, one pertaining to Black culture and one to White culture. 

In addition three social studies tests were used. '1\10 of these were 

written by Blacks and pertained to the Black culture. Results obtained 

revealed that White examinees scored higher than Black examinees.regard

less of test content. No significant interactions were found between 

test content and race. 

Dean (1980) compared factor structure of the WISC-R for Anglo 

and Mexican American children. Ten WISC-R subtests were individually 

administered to 123 Mexican American children and to 109 Caucasian 

children. Groups didn't differ significantly in socio economic status. 

Tests were scored in the usual fashion. A separate 10 x 10 correlation 

matrix was calculated for the Mexican American and Anglo children and 

was subjected to a principal components solution, with communality being 
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determined by iteration. Factors were rotated using the varimax method. 

Results suggested there is consistency between the factor structure of 

the WISC-R with Anglo and Mexican American children. In addition 

results failed to indicate any unfairness to the Mexican American 

children on the WISC-R, other than minor shifts in loadings. The factor 

structure of the WISC-R with Mexican American children was similar to 

that for Anglos. 

Other studies (Samuel, Soto, Parks, Ngissah and Jones, 1976) 

have suggested that interracial differences in mean IQ might be erased 

depending upon the social psychological characteristics of the test 

setting (test atmosphere, tester expectations, race of tester) and the 

socio economic background of t~e testee. 

In view of the implications of findings and the controversy 

surrounding the content issue some investigators have preferred to refer 

to the problem of cuI tural bias as one of cultural loading and have 

regarded this distinction as crucial (Jensen, 1975; Clarizio,. 1979). 

Others, however, have regarded the distinction between cultural bias and 

cultural loading as unclear and confusing (Arewa, 1977). 

In view of contradictory findings it can be sUITlIIlarized that 

evidence in the content bias hypothesis continues to be inconslusive, 

although it is claimed that the hypothesis of bias in test content has 

received some support for the Mexican American samples (Jensen, 1974). 

Predictive Bias 

Since the late 1960's psychometricians have been concerned with 

defining bias in terms of objective criteria, developing precise methods 
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for studying it and conducting empirical investigations of test bias 

(Berk, 1982). One method of assessing a potential source of bias in 

tests is to be less concerned with the biased nature of test content and 

to concentrate more on the predictive utility of tests (Kratochwil1, 

Alper and Cancelli, 1980). A number of investigators (Cleary, 

Humphreys, Kendrick and Wessman, 1975) have proposed that if data 

indicate that a test is useful, the content bias issue becomes 

meaningless. It is for this reason that a large number of studies have 

been conducted to investigate the predictive validity of tests. These 

studies have examined test utility in predicting future performance on 

some established criteria such as academic achievement and school 

grades. Investigations of the predictive validity of tests, are summa

rized in the following section. 

Studies Investigating the Utility of Various Instrument in Predicting 

Minorities College Performance. 

One of the first sources of data regarding the predictive vali

di ty of assessment devices used to determine college success for non

white (Black) was provided by Hill (1964). He summarized and analyzed a 

series of statistical reports from the University system of Georgia. He 

contrasted three predominantly Black four year colleges with the Georgia 

Institute of Technology. Data used for this study were the College 

Board Scores (V and M), high school average grades (HSA) and first year 

college average grades (FAG) of all freshman students from 1958-1962. 

Each year correlations between V, M, HSA and FAG and a multiple 

correlation using V, M, and HSA to predict FAG were computed. Hill 
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concluded that SAT-V (Scholastic Achievement Test-verbal version) and 

SAT-M (Scholastic Achievement test-Mathematic version) predict freshman 

grade point averages as well within predominantly Black colleges as they 

do within predominantly non-Black ones. 

McKelpin (1965) obtained similar findings. He studied the 

value of the SAT-V, SAT-M and high school grades for predicting college 

grades of all freshmen entering a North Carolina predominately Black 

college in Durham. Results indicated that the predictive validities for 

Blacks were as high as those usually reported for non-minority college 

freshman students. 

Further support for the finding that standardized tests predict 

equally well for Blacks and non-Blacks was provided by Munday (1965). 

He conducted a study to investigate if the validi ty of the American 

College Tests (ACT) would be adversely affected in colleges of pre

dominately Black students. The study was conducted on five colleges in 

four Southern States. Results indicated that standardized measurements 

of academic ability are as predictable of grades of socially disad

vantaged students (in this case, Blacks) as grades for other students. 

Munday concluded that American College Tests are useful as predictors of 

academic success. 

Boney (1966) investigated 118 Black girls and 104 Black boys in 

the twelfth grade, who were attending a secondary school at Port Arthur, 

Texas. The subjects were administered the Differential Aptitude Tests, 

the Cooperative School Ability Test and the McGuires' index of social 

status scale. In addition, scores from the reading, writing, mathe-



23 

matics, science and social studies tests of the sequential tests of 

educational progress, the scores on the California Test of mental 

maturity and grade point average (GPA) were taken from school records. 

Results indicated that three of the Differential Aptitude Tests corre

lated higher with GPA for Black boys than for boys in the White sample. 

It was concluded that Black students were as predictable as other 

groups. 

Stanley and Porter (1967) correlated the Scholastic Aptitude 

Test verbal and mathematical scores (SAT-V and SAT-M) wi th freshman 

grades in three all Black colleges in Georgia over the six academic 

years of 1959 through 1965. Findings indicated that the SAT-V and SAT-M 

correlated rather well with freshman grades. That is, SAT type scores 

were found to be as correlationally valid for Blacks in all Black 

colleges as they are for non-Blacks competing with non-Blacks. 

Cleary (1968) made a formal attempt to define a statistical 

model for test bias. She stated that a test is fair to persons from 

different ethnic/cultural groups if the regression equation for one 

group does not over or. under predict performance on the criterion for 

the other group. That is, regression lines will be equal when the 

predictive validity coefficient is the same for both groups. 

Cleary's model has received general acceptance and has been 

extensively used to examine tests' phychometric validity. Cleary 

(1968), Bergan and Parra (1979), Reschly and Sabers (1979) are examples 

of studies that have used Cleary's regression model to investigate test 



24 

bias in terms of validity coefficients (slope bias) and differences in 

group means or predictor and criterion (intercept bias). 

Cleary (1968) conducted a study to research possible bias of a 

widely used educational selection instrument, The Scholastic Aptitude 

Test (SAT). She compared the predictions of college grades for .Black 

and White students of three different colleges (two eastern schools and 

one southwest institution). Results indicated that in the three col

leges studied, there was little evidence that the SAT was a biased 

predictor of college grades for these populations. In the two eastern 

schools, no significant differences were found in the regression lines 

for Black and White students. In the southwest college, the regression 

lines for Blacks and Whites were significantly different, resulting in 

overprediction of Black students' scores. 

Some investigators have disagreed with findings indicating 

non-biased predictions for minority populations and have questioned the 

validity of standardized instruments such as the SAT for pr~dicting 

academic success of minority students (Fishman et aI, 1964; Cameron, 

1968). 

Brown and Russell (1964) were some of the first investigators to 

pose serious questions about the predictive validity of indices such as 

high school scholarship and test scores for disadvantaged students. 

Data for 66 disadvantaged honor graduates from a North Carolina College 

at Durham were analyzed. It was found that although the median ACE test 

score for the 66 students investigated was at the 14th percentile, 58 

graduated with honors. Thus, 58 of the 66 students who graduated with 
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honors would not have been admitted to the college had an ACE cut off 

point set at the 50th percentile (median score for college freshman in 

national norms) to determine eligiblity. 

Clark and Plotkin (1963) studied a group of Black students who 

requested aid for the National Scholarship Services and Fund for Negro 

students in order to enter college. Findings indicated that the 

academic performance of the students studied by Clark and Plotkin was 

much higher than what would be indicated by predictive indices such as 

the SAT. On basis of these findings, it was suggested that the SAT is 

not a valid predictor of academic success for Blacks in intergrated 

r:olleges. 

Houston (1980) conducted a study to evaluate the relationship 

between college grade point average and selected predictor variables 

such as high schoel rank and verbal score and mathematics scores on the 

college board Scholastic Aptitude Test (SAT-V and SAT-M). He studied 

Black female undergraduates who had not been initially acce,pted in 

college. Results showed that 52 percent of the students graduated, 19 

percent withdrew or were transferred to other institutions and 27 

percent were dismissed for academic reasons. In this study the in-

justice of SAT scores as predictors of college achievement was demon

strated. High school rank and SAT scores accounted for only 22 percent 

14 and 8 percent respectively of the variance in grade point average, 

thus indicating the need for searching for better predictors. 

The finding that standardized tests do not have comparable 

predictive power for Blacks and Whites has also been confirmed by Temp 
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(1971) who investigated differential prediction for Black and White 

students at 13 institutions (colleges and universities). Data used in 

this study consisted of SAT - Verbal and SAT - Math scores and grade 

point average at the end of freshman year or at the point of withdrawal 

from the institution. All data were analyzed by a procedure that tested 

the hypothesis that the regression systems in two (or more) groups maybe 

regarded as being essentially the same. Results suggested that regress

ion planes for Blacks and White can not be considered to be the same. 

Of the 52 regressions all except 9 were significantly different at some 

point of the comparison. Ten of the thirteen institutions studied could 

not use a single regression plane to predict freshman GPA for both 

Blacks and Whites. Temp concluded that a common prediction system is 

not practical and that a separa~c prediction system should be developed 

for each subgroup. 

The above studies often involved the adolescent population. 

Although there has been less research on the predictive utility of IQ 

tests with elementa~~ school children, research findings for this 

population are similar (Clarizio, 1979). 

Studies Investigating the Utili ty of Standardized Instruments in Pre

dicting Minority School Childrens Performance. 

The fact that IQ tests have comparable predictive power for 

minority and non-minority children has been confirmed by Mitchell 

(1967). Data from Mitchell's study indicated that IQ tests have compar

able predictive power for both Black and tVhite children. Mitchell 

investigated the validities of two readiness tests [l-1urphy Durell 
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Reading Readiness Test (1964 revision) and the Metropolitan Readiness 

tests (1964-1965 revisions) form A] for 9497 Black and Anglo first grade 

pupils. Pupils were judged to provide a representative national sample. 

Scores from the Stanford Achievement test were used as the criterion. 

Results revealed no significant differences in tests validity for either 

group. 

Bergan and Parra (1979) investigated the effects of the language 

of a test administration on IQ performance and IQ predictions of letter 

learning and achievement in Anglo and Mexican American children. 

Results revealed a significant interaction between scores on the 

learning and achieveI:lent tasks and the performance on the WPPSI for 

different groups, thus providing no support for slope bias. 

Reschly and Sabers (1979) studied differences in slopes of 

regression equations drawn from scores on the WISC-R and the 

Metropolitan Achievement Test for children of diverse racial groups 

(Anglo, Black, Chicano, and native Papago). Students were selec~ed from 

a variety of grade levels (1-9). Results obtained from this study were 

unclear. The direction of the difference of in slopes was inconsistent. 

Overall out of the 10 sets of regression equations, the hypothesis of a 

common regression line for the four groups was rejected in three cases 

because of differences in slopes and in six cases because of differences 

in intercepts. Results extended the conclusions of previous research to 

younger ages and additional socio- cultural groups and failed to provide 

empirical support for the hypothesis of differential validity. The 

authors acknowledged that a possible source of difficulty for this study 
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might have been that the criterion and predictor used in the study have 

shared common sources of bias. 

Lunnemann (1974) administered the Lorge Thorndike Group IQ test 

to all pupils in the Berkeley district in kindergarten, first and second 

grade. In addition, one or two years later these pupils were a~inis

tered the SAT (Standard Achievement Test). Four ethnic classifications 

were used; White, Black, Asian and other (mostly Hispanic). Results of 

the investigation suggested that IQ measures predicted school achieve

ment equally well for the different groups involved in the study. 

Results revealed equal but low within ethnic group correlations. 

Contrary evidence to the position of predictive utility of 

standardized tests for minorities was provided by Henderson and Rankin 

(1973) • These investigations assessed the reliability and predictive 

validity of the Wechsler Preschool Scale (WPPSI) with a sample of 99 

lower socio-economic status Mexican American children. Predictive 

validi ty was determined by correlating each WPPSI subtest score with 

each subtest of the Metropolitan Reading Test (~mT) and the WPPSI total 

scores with the MRT total scores. Results indicated that none of the 

correlation coefficients was significant and that the WPPSI total 

correlated .27 with the ~mT total score. Findings revealed that the 

~~PSI has high reliability, but validity coefficients were not 

significant. Data obtained suggested that the WPPSI may be 

inappropriate for special program placement purposes with this 

popUlation. 

A summary of the review of literature indicates that research 

evidence in the issue of predictive validity, although inconclusive, has 
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so far showed that standardized tests predict academic success equally 

well for both majority and minority American populations ~~::::lphrey, 

1973; Linn, 1973; Cleary et aI, 1975), sometimes overpredicting minori-

ties performance. 

It has been, however, argued that studies on predictive validity 

of outcomes may have serious methodological inadequacies (Linn, 1973; 

Boehm, 1977). One major criticism has been directed at the assumption 

that the criterion is free of bias (Linn and Werts, 1971; McNemar, 1975; 

Hunter and Schmidth, 1976). 

All studies mentioned in this review, with the exception of 

Bergan and Parra, have used standardized (achievement/aptitude) test 

and/or grades (GPA and class rank) as the criterion against which 

prediction instruments are validated. Findings in these studies have 

thus placed very heavy reliance on the assumption that the criterion is 

free of bias. 

The problem of criterion bias is well stated by Linn and Werts 

(1971): "If the prediction equations were found to be identical for all 

subgroups, this would hardly be evidence of no bias if the criterion 

itself is biased." The unbiased nature of criteria such as standardized 

tests and grades has been seriously questioned by a number of 

investigators (Linn and Werts, 1971; Williams, 1975). As Williams has 

put it: 

While the controversy continues regarding the 
unfairness of abili ty tests, not much is being said about 
thier twin companion or the criterion: the educational 
curriculum. It is well documented ti.at tests are biased. 



Similarly, the educational system is biased against Black 
children. Educational tests are used primarily to (1) predict 
academic success, (2) to evaluate student progress and (3) to 
place or group children in school. The school then becomes 
the main criterion by which the predictive validity of a test 
is established. What has been left unsaid or underemphasized 
is the fact that the tests are powerful instruments in shaping 
educational curricula and teacher expectations. For example, 
if a teacher's class scores are consistently below the 
national norm, it is likely that she will teach concepts and 
materials similar to those found in the tests (Gaslin, 1967). 
The reason that educational and ability tests have been able 
to predict academic success so well is because of their 
similarity of content and structure to the educational cri
teria. The relationship between test and educational mater
ials is isomorphic or point to point. It is therefore, 
imperative that Black psychologists, educators, and other 
professionalists break the lockstep in tests and educational 
systems both of which were designed for White children and 
mainstream America 

All ability tests are basically achievement test 
nothing more, They measure what one has learned through formal 
or informal teaching methods (p.77). 
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What has been left unsaid, however, is that an underlying 

assumption of intelligence tests is that they are useful in predicting 

learning - a dynamic process, yet criteria (eg. achievement tests) that 

do not address learning and measure static performance are being used to 

assess their validity. 

In light of this view, the present study is attending to this 

problem, which appears to warrant further investigation. The author has 

attempted to assess the validity of Intelligence tests with learning as 

a criterion in predicting Mexican American and Anglo children's per~or-

mance. 

Language Bias 

The issues of content and predictive bias are further comp-

licated by the issue of language of test administration. 



31 

Presently there exists little understanding and/or insight into 

the language of the Mexican American child (De Avila, 1974). Attempts 

to control language variables have been complicated by this lack of 

understanding. However, a major trend, test translation has emerged. 

Test translation has been a common response to the language bias issue 

(De Avila and Havassy, 1974). The common practice has been to attempt 

to control for linguistic background by comparing the performance of 

Mexican American children on Spanish and English versions of Intell

igence tests (Gerken, 1978). 

Several studies have suggested that administering the test in 

the subject's main language results in higher scores and constitutes a 

better assessment procedure that helps alleviate test bias. 

Mitchell (1937) concucted a study to investigate probable diffe

rential performance of bilingual children on intelligence tests adminis

tered in English and similar tests administered in their native lang

uage. Children from public schools in Nogales, Arizona were tested with 

the Otis Group intelligence Scale Primary examination Form B, which was 

administered in English. Form A was administered in Spanish. Results 

indicated differences of forty four points between the intelligence 

quotient obtained from the Spanish form and the intelligence quotient 

obtained from the English form, in favor of the Spanish testing. The 

study reported indications that children faced serious difficulties when 

tests were administered in English. The author concluded that no 

adequate or fair intelligence quotient can be obtained from an intell

igence test administered in the English language to foreign language 



32 

speaking children and t.~at the differences obtained indicate an extra 

obstacle in learning processes for a foreign language speaking child. 

Similar results were obtained by Chandler and Plakos (1969), who 

found that Mexican American children placed in classes for the educable 

mentally retarded (EMR) obtained higher scores on the Spanish version of 

the WISC than on the English version. They also found that many of the 

children obtained scores above the cut off for EMR classes on the 

Spanish version. 

Zirkel (1972) stated that a large number of studies of ele

mentary and junior high Mexican American students indicated that Mexican 

Americans obtained better scores on the Spanish version of the Wechsler 

Intelligence Scale for children (WISC) than on the English version. He 

did not however, make specific citations of these studies. 

Ramos (1981) conducted a study to determine if test instructions 

facilitated the performance of 1,300 Hispanic employment applicants in 

the Operator/Clerical Selection Battery (predominately, non-verbal 

test). Applicants were divided into two groups. One group was admin

istered the employment test battery with Spanish instructions, while the 

other group received the same test battery with English instructions. 

Results indicated that applicants who were administered the test battery 

in Spanish obtained higher scores than those who were administered the 

test battery in English. The author concluded that providing instruc

tions in the "mother tongue" compensated for English language difficul

ties in adult bilingual Hispanics. 

Research evidence on the issue of language of test administra

tion, is however, controversial. A different set of studies support the 
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contention that no significant differences occur on Mexican American 

(Hispanic) IQ test performance as a result of language of test adminis

tration (Swanson and DeBlassie, 1971). 

Palmer and Gaffney (1972) conducted a study with the entire 

fifth grade population of the Nogales Elementary School. One hundred 

and fifty children were given the WISC in English. One year after, a 

random sample of thirty children received a Spanish version of the WISC 

translated at the University of Arizona. Results failed to indicate 

significant differences between the WISC IQ scores of Mexican American 

children on the Spanish and English vesions of the test. 

These findings have been corroborated by other investigations. 

Oplesch and Genshaft (1981) compared the performance of Puerto Rican 

school children on the WISC':'R and the Escala of Inteligencia Wechsler 

Para Ninos (EIWN) in order to determine possible differences in scores 

based on the language of test administration. Ten boys and ten girls 

attending grades one through three in a northern Ohio elementar~ school 

participated in the study. Subjects were assigned to two groups. One 

group was administered the EIWN. The other group was given the Wechsler 

Intelligence Scale for Children Revised (WISC-R). Four weeks later, 

children tested with the WISC-R were given the EIWN and children who had 

previously been tested in Spanish were give the WISC-R. Analysis of 

variance revealed that full scale IQ scores were not significantly 

different in either test (WISC-R or EIWN). Findings suggested that, 

bilingual Puerto Rican children can be tested in either Spanish or 

English. 
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Other studies in the area of language of test administration 

have provided support for the Spanish administration of performance 

items and English Administ~ation of verbal items. 

Swanson and DeBlassie (1979) carried an investigation with 90 

Spanish dominant Mexican American first and second grade children from 

New Mexico. Children were assigned to one of three conditions for 

administration of the WISC in English, in English with interpretation, 

or in Spanish. Results of analysis of covariance indicated that means 

adjusted for covariance differences were consistently higher in all 

subtests of the verbal phase, though not significantly so, wi th the 

exception of arithmetic, vocabulary and total verbal variable. On the 

other hand children administered the test in Spanish obtained better 

scores than the other two groups on all but two of the performance 

subtests (block design and picture arrangement). Further analysis 

revealed that children tested in Spanish performed significantly better 

than children on the other two groups on the object assembly ~ubtest. 

It was concluded that administration of the verbal phase of the WISC in 

English and the performance phase in Spanish are most likely to elicit 

optimum performance of Mexican American childre~. 

Lastly a number of studies have provided empirical evidence that 

suggests that test administration in English results in higher scores 

and more accurate and fair predictions for Mexican American populations. 

Keston and Jimenez (1954) sought to determine whether bilingual 

children of New Mexico should be given the Stanford Binet Intelligence 
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test in a translated Spanish version or in the original English form. 

For this purpose fifty Spanish American children from five different 

schools in Albuquerque were given form M of 1937 Stanford Binet Intelli

gence test in English and form L of the same test in Spanish. Results 

indicated that the English form gave more fair and accurate results for 

this population, than the Spanish versions. 

The finding that test administration in English for bilingual 

children results in more accurate resul ts has also been confirmed by 

Gallegos (1980). He tested two matched groups of 64 middle and lower 

socio economic status first and eight grade bilingual Mexican Americans, 

with the Wechsler Intelligence Scale for Children (WISC). The study was 

conducted to determine the effects of language (among other variables) 

upon the subjects' test performance. Results of multifactor analysis of 

variance and Tests indicated that subjects participating in the study 

were better equipped to perform in standard English than in standard 

Spanish in a verbal testing situation. The author conclud~d that 

bilingual Mexican American children are in a position of greater dis

advantage when confronted with a verbal test in Spanish, than when 

presented with a test in English. 

Research in the area of language bias is inconclusive. Reviews 

of this literature have drawn the conclusion that empirical evidence 

regarding test administration in English or Spanish when assessing 

Mexican Americans, is contradictory and confusing. In addition a test 

translation approach to solve the problem of language bias has been 

heavily criticized and regarded as inappropriate by some investigators 

(De Avila, 1974; Samuda, 1975). The difficulty in determining the 
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extent to which a language other than English must be used during test 

administration to enhance understanding coupled with the complex diver-

sity of linguistic abilities of the Mexican American population, consti-

tutes a complex problem that no easy solution such as a test translation 

approach is going to solve. 

One of the main problems derives from the fact that the degree 

of bilingualism of Mexican Americans presents such diversity that it is 

difficult to bring them into any category of bilingualism, thus compli-

cating the problem of determining the extent to which a language other 

than English must be used during test administration to enhance under-

standing of what is required and to enable examinees to respond to the 

best of their abilities. As De Avila and Havassy have stated: 

Translating existing intelligence or achievement tests for 
non-English speaking children often creates problems. First 
regional differences within a language make it difficult to use 
a single translation in a standardized testing situation where 
examiner and examinee are permitted virtually no interaction. 
Thus while toston means a quarter or a half dollar to a Chicano, 
it means a portion of banana squashed and fried to a Puerto 
Rican. 

Second, Monolingual translations are inappropriate because 
the language familiar to non-English speaking children is often 
a combination of two languages as in the case of Tex-Mex. 
Third, many non-English speaking children have never learned to 
read in their spoken language. For example, many Chicano 
children speak Spanish but have had no instruction in reading 
Spanish (p. 72) • 

Studies that investigate the effects of bilingual admini-

stration of tests and/or that assess the relationship between language 

of test administration and the linguistic competences of the subject, 

are lacking. 
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A study conducted by Bergan and Parra (1979) suggested that a 

bilingual approach to test administration may provide more accurate and 

fair estimates of Mexican Americans' performance. The study investi

gated the effects of the language of IQ test administration on IQ 

performance and IQ test predictions of letter learning and achievement 

under different instructional conditions in Anglo and bilingual Mexican 

American pre-school children. Seventy-two bilingual children were 

tested in different language conditions. These included (1) IQ test 

administration in English, (2) IQ test administration in Spanish, and 

(3) IQ test administration in both languages. Findings indicated that 

significant differences occurred in IQ associated with the language of 

test administration with children assigned to a bilingual testing 

condition obtaining significantly higher scores on IQ tests. 

In summary, extended research in the area of language bias is 

fundamental and a need is identified to conduct studies that will assess 

the effects of a bilingual approach to testing and other variat~ons in 

the language of test administration. The lack of information on this 

topic suggests and supports the relevance of the third hypothesis 

addressed in the present study. 



CHAPTER 3 

METHOD 

This study examined three hypotheses which investigated possible 

differences between IQ test predictions of learning and achievement of 

subtraction skills of Mexican American and Anglo children and the 

relationship between language of test administration and IQ test per

fo~ance and prediction of children with varied degrees of bilinguism. 

In addition the study sought to investigate the effects of the language 

of test administration on IQ test predictions of Mexican American 

learning and achievement of subtraction s'kills. 

Subjects 

A sample of 200 boys and girls ranging in age from 7 years 1 

month to 9 years 8 months were randomly selected from second grade 

classrooms in ten elementary schools in Tucson, Arizona for participa-

tion in the study. Fifty of the children were Anglo and 150 were 

Mexican American. All of the Mexican American children were classified 

as bilingual by program directors and/or were receiving bilingual 

instruction. The experimenters involved in the investigation reported 

that there appeared to be marked differences in the children's degree of 

bilinguism and/or ability to comprehend and produce English and Spanish. 

For example, a small sample of children seemed confused or uncertain of 
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their ability to produce one of the languages. This was evidenced by 

the fact that when children were asked questions in English they 

responded in Spanish and vice versa. 

Testers 

Experimenters were two bilingual undergraduate college students 

enrolled at Pima College and one graduate bilingual student enrolled at 

the University of Arizona. Two of the experimenters underwent approxi-

mately eight hours of simulated training. Simulated training was 

provided by the author and included awareness training regarding the 

purpose of the study, verbal training of administration procedures of 

all tests and instructional techniques used, observation of the author 

administering tests and teaching subtraction skills, and participation 

practice training with children other than those used in the study. 

Experimenters were randomly assigned to school settings and trained and 

tested children randomly assigned to each of the experimental condi

tions. Experimenters were observed and supervised periodically in order 

to ensure proper adherence to test administration and instructional 

training procedures. 

Materials 

The materials used in this study consisted of various pencil and 

paper tasks each of which was printed on standard sized paper and was 

contained in one booklet, one standardized IQ test (Wechsler Intelli

gence Scale for Children - Revised) Spanish and English version and one 

individually administered Spanish - English screening instrument (SESI). 
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Materials included WISC-R kit and protocols, SESI kit, language summary 

sheets, subtraction pretest, training sheets and posttests. 

WISC-R. The Wechsler Intelligence Scale for Children-Revised 

was used to measure IQ and was administered and scored in accordance 

with manual directions. The WISC-R was used because it constitutes one 

of the most accepted and widely used IQ test instruments in the United 

States (Samuda, 1975). In addition the standardization sample included 

vfuites and non-Whites in the same proportion found in the 1970 census 

for the age range tested. The normative sample also included 

representative proportions of various classes of children along 

different variables such as sex, occupation, geographic region, and 

others. 

SESI. In addition to the WISC-R, a Spanish English Screening 

Instrument (SESI) was employed in the study. The SESI was selected 

because it is an individually administered test that is widely used 

throughout school districts from which the population sample for this 

study was selected. The SESI is a test used to measure language pro

ficiency and levels of bilingualism and was administered and scored in 

accordance with manual directions. Length of administration ranges from 

15 to 20 minutes and is designed for children in kindergarten through 

the beginning of third grade. The test is so constructed that it 

surveys the child's language ability in terms of non verbal under

standing, labeling of common objects and verbal statements and descrip

tions in English and Spanish. The use of this instrument required that 

students be asked to respond in English and Spanish to oral questions 
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and commands, label common objects upon their presentation and respond 

to visual (Pictorial) stimuli by generating verbal statements and 

descriptions. 

Pretest. The pretest consisted of 26 subtraction problems 

representative of subtraction skills taught and of the problems included 

on the posttests. Equal numbers of problems were used for each 

hierarchical skill level assessed. Children were presented with a 

pretest worksheet and instructed to work to the best of their ability. 

Training Sheets. There were five training sheets. Each sheet 

consisted of six problems representing different subtracion learning 

tasks arranged in a hierarchical order. Subtraction skills represented 

in training sheets included: (1) borrowing once, (2) borrowing twice, 

(3) borrowing three times, (4) borrowing across 1 zero, (5) borrowing 

across 2 zeros. These skills were selected because their well known 

high difficulty level minimized the likelihood of having to cope with 

ceiling effects, and because of their easy adaptability to hierarchical 

sequences. In addition subtraction skills selected were believed to 

provide differential criteria between second and third grade mathe

matic~l skill learning. 

Posttest. Five posttest were used in this investigation, one 

per each subtraction skill taught. Each posttest consisted of ten sub

traction problems, representing all subtraction skills investigated. 

Each subtraction skill was represented twice in each of the five 

posttests. Each child's score was the total number of problems 

correctly solved in all five posttests. 
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Test and Instructional Task Translation. Conduct of the investi

gation required translation of verbal instruction for the subtraction 

pretest, posttest and subtraction learning tasks used in the study. 

The translations were accomplished by a bilingual Mexican 

American speaker. To assess the accuracy of the translations a back 

translation technique was used. That is, a second bilingual speaker 

translated a random sample of the items back into English. To control 

the response set in translation the second translator was instructed to 

mistranslate a random sample of 20% of the total number of items trans

lated. 

Two independent judges compared and rated as the same or diffe

rent the original English items and the items which were translated from 

Spanish to English. Phi coefficients (Kent and Foster, 1977) were used 

to assess the extent of interrater agreement for subtraction pretest, 

posttest and learning taks. These coefficients were 1.00 for all tasks 

translated. 

Procedure 

The investigation included two phases; a testing phase and an 

instructional phase. During the testing phase of the investigation all 

children were given the subtraction skill pretest in both English and 

Spanish. Following the pretest eligible Anglo children were adminis

tered the WISC-R in .English while Mexican American participants were 

randomly assigned to one of three testing conditions. In the first of 

these the WISC-R was administered in English in accordance with manual 

directions. In the second condition, the test was given in Spanish and 

in the third it was given in both English and Spanish. 
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In the English-Spanish condition, each item was read first in English 

and then in Spanish before the child responded. In addition to pretest 

and IQ test received Mexican American children were administered a 

Spanish and English screening instrument that would assist in deter

mining their language proficiency or degree of bilingualism. The SESI 

was administered in English and Spanish to all Mexican American 

children. In all conditions children responded in the language of their 

choice. All responses were accepted and encouraged regardless of 

language used. 

In the instructional phase of the study following the testing 

phase, five instructional trials were presented to all subjects. 

Following each instructional trial, children were administered a test 

trial to assess their mastery. Instructional trials were arranged 

according to hierarchial levels of difficulty. Learners were presented 

with training consisting of verbal or symbolic modeling, behavioral 

modeling and evaluative feedback. Verbal or symbolic modeling consisted 

of verbal statements of rules pertinent to tasks instructed in each 

condition. The correct response for each instructional trial was 

verbally modeled. In the first training trial, rules were given twice 

and in the third training trial rules were given three times. The 

number of times the rule was repeated was directly related to the number 

of times that borrowing occurred. 

Experimental behavioral modeling consisted of behavioral demons

tration of rule statements. For example during instructions adminis

tration the experimenter marked, pointed and wrote numbers as indicated 

by his or her verbal statements. The third aspect of the instructional 
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phase consisted of administering feedback evaluative statements. In 

this condition after correct responses for each instructional trial were 

modeled, both symbolically and behaviorally, the child was asked to 

reproduce the modeled response. That is, the child was requested to 

work out in front of the experimenter the last problem in the instruc

tion worksheet. Following the child's response evaluative feedback was 

given regarding the accuracy of performance and stating the rule govern

ing a correct response was stated. For example if the child performed 

the problem correctly, the experimenter responded: "yes, that's right" 

and proceded to state the rule. If the child performed incorrectly, the 

experimenter provided him with evaluative feedback that read: "No, 

that's not quite right." and pro ceded to state the rule governing the 

correct response. 

Posttest. As stated above instructional and posttest trials were 

presented in an ai ternate basis. 

children were given a posttest. 

Following each instructional trial 

Data Analysis Scheme 

Several variables were measured on an interval scale. These 

were: IQ test scores, pretest scores and posttest scores. In addition a 

group of variables of a categorical nature were used. These included 

language classification, ethnicity and language of test administration. 

The effects of a combination of categorical and interval level 

variables on learning posttest scores was investigated using a multiple 

regression approach. The strategy was as follows: A set of ordered 

models were created and tested, which differed in terms of the predictor 
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variable effects present in the model. Separate regressions were 

carried out for each of these models. Starting with the most parsa

monious model (model with the least effects on it), the significance of 

additional effects was determined by comparing the most parsamonious 

model to an identical model that postulated and additional predictor 

variable effect. If that augmented model had a significant by better 

fit to the data, the additional predictor variable effect was considered 

significantly related to the dependent variable. 

This process was repeated to generate the more parsamonious 

model consistent with the data and not significantly improved upon by 

models including additional predictor variable effects. 

Two sets of regression analysis were performed. One consisted 

of fifteen regression equations designed to compare the slopes of the 

regression lines of IQ scores as predictors of learning and achievement 

for Mexican Americans and Anglo children. The other consisted of 

regression equations designed to investigate the effects of ethnicity, 

achievement and immediate prior learning on learning scores. In addi

tion the Tukey Honestly Significant Difference Test (HSD) was used 

following a one way analysis of variance in order to determine differ

ences in IQ among the Anglo and Mexican American groups. 



CHAPTER 4 

RESULTS 

Table 1 presents the means and standard deviations for the 

children's IQ' s and achievement, as measured by subtraction skills 

pretest and subtraction learning (posttests) scores. Anglo children had 

higher mean IQ's and subtraction pretest scores than did Mexican 

American children. However, the only case involving a significant 

difference between means was that of IQ. Differences between Anglo and 

Mexican American children were negligible on the subtraction learning 

task. This was expected in light of the criterion used to determine 

participation in the study. 

The Tukey Honestly Significant Difference Test (HSD) was used 

following a one way analysis of variance F (3, 196)=16.56, P.L.01 to 

determine differences in IQ among the Anglo and Mexican American groups. 

The Tukey procedure revealed that Mexican American children tested on 

the WISC-R in either language condition scored significantly lower than 

the Anglo group. 

A significant effect was also found for language of test 

administration on full scale IQ. Subsequent post hoc testing indicated 

that Mexican American children assigned to a bilingual testing condition 

obtained significantly higher scores F (3, 147)=3.38, P= ~ .05 on IQ 

tests than Mexican Americans receiving the test in English or Spanish 

46 



47 

Table 1. Means and standard deviations for full scale IQ scores and 
subtraction tasks for each testing condition. 

A MAE 
Variable M SO M SO 

IQ 107.42 14.729 90.12 13.7123 

Subtraction Pretest 11.4 5.1429 9.08 3.7189 

Subtraction/Learning 24.3 7.6352 24.46 6.2211 

MAS MAE 
Variable M SO M SO 

IQ 90.04 12.6845 95.72 15.5525 

Subtraction Pretest 8.44 4.7859 10.2 5.202 

Subtraction/Learning 24.42 5.7856 24.68 5.9503 

A = Anglos 

MAE Mexican Americans who were administered the test in English 

MAS = Mexican Americans who were administered the test in Spanish 

MAE = Mexican Americans who were administered the test in both 
languages 
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alone. Despite this finding the language of test administration was not 

found to significantly affect IQ test predictions of Mexican Americans 

learning and achievement of subtraction skills. 

Tables 2 and 3 respectively show the intercorrelation matrices 

for IQ, learning and achievement variables for the Anglo and Mexican 

American groups. Note that in both groups achievement measures corre

lated more strongly with the initial set of learning trials than with 

the final learning trials. Note also that when one looks at the 

correlation between IQ, and learning separately for Anglos and Mexican 

Americans, a significant relationship for Anglo, but not for lolexican 

Americans is observed. Moreover, the degree of relationship is rather 

substantial given that the learning measures used in the present study 

were highly restrictive in scope. 

Two sets of regression analyses were performed to investigate 

the hypotheses advanced in the study. One set of equations was designed 

to investigate possible test bias in the prediction of learning and 

achievement. the second set was designed to investigate the effects of 

IQ, ethnici ty , achievement and immediate" prior learning on learning 

scores. 

In order to investigate possible IQ test bias in the prediction 

of learning and achievement fifteen regression equations were performed 

(Kerlinger and Pedhazur, 1975). The alpha is adjusted to .01 because 

the same Anglo group was used in all analyses. In the first of the 

equations, pretest scores were regressed on full scale IQ scores, a 

dummy coded vector representing Anglo (coded 0) and Mexican American 

children-total group (coded 1) and the interaction between ethnicity 



Table 2. Intercorre!ation Matrix For Anglos 

FIQ VIQ PIQ ACH POST! POST2 POST3 POST4 POST5 LTOT 

FIQ 1.0000 *.8893 *.8190 *.3035 *.4758 .5259 *.3870 *.3741 .2575 *.4989 
P=****** P= .001 P= .032 P= .032 P= .001 p= .001 p= .006 P= .007 P= .071 P= .001 

VIQ *.8893 1.0000 *.4714 .2174 *.4561 *.4456 .2762 *.2947 .2160 *.4166 
P= .001 P=****** P= .001 p= .129 p= .001 P= .001 P= .052 P= .038 p= .132 P= .003 

PIQ *.8190 *.4714 1.0000 *.2799 *.3237 *.4149 *.3834 *.3266 .1982 *.4058 
P= .001 p= .001 P=****** P= .049 p= .022 P= .003 P= .006 P= .021 P = .168 P= .003 

ACH *.3035 .2174 *.2799 1.0000 * .5272 *.4951 *.2936 *.3912 *.2794 *.4964 
p= .032 p= .129 p= .049 p=****** p= .001 p= .001 p= .039 p= .005 p= .049 p= .001 

POST 1 *.4758 *.4561 *.3237 *.5272 1.0000 *.6983 *.4224 *.3862 *.3320 *.6885 
p= .001 p= .001 p= .022 P= .001 p=****** P= .001 p= .002 p= .006 p= .019 P= .001 

POST2 *.5259 *.4456 *.4149 *.4951 *.6983 1.0000 *.4657 *.4548 *.4273 *.7525 
p= .001 P= .001 P= .003 P= .001 p= .001 P=****** P= .001 P= .001 P= .002 P= .001 

POST3 *.3870 .2762 *.3834 *.2936 *.4224 *.4657 1.0000 *.5159 *.5672 *.7390 
p= .006 P= .052 p= .006 P= .039 P= .002 P= .001 P=****** P= .001 p= .001 P= .001 

POST4 *.3741 *.2947 *.3266 *.3912 *.3862 *.4548 *.5159 1.0000 *.7905 *.8476 
p= .007 P= .038 p= .021 P= .005 p= .006 p= .001 p= .001 p=****** P= .001 p= .001 

POST5 .2575 .2160 .1982 *.2794 *.3320 *.4273 *.5672 *.7905 1.0000 *.8449 
p= .071 p= .132 p= .168 p= .049 p= .019 p= .002 p= .001 P= .001 p=****** P= .001 

LTOT *.4989 *.4166 *.4058 *.4964 *.6885 *.7525 *.7390 *.8476 *.8449 1.0000 
p= .001 p= .003 p= .003 p= .001 p= .001 P= .001 p= .001 p= .001 p= .001 P=****** oJ:>. 

\0 



Table 3. Intercorrelation Matrix For Mexican-Americans (Total Group) 

FIQ VIQ PIQ ACH POSTl POST2 POST3 POST4 POST5 LTOT 

FIQ 1.0000 *.9018 *.8667 .0412 -.1137 -.1048 -.0010 -.0743 -.0575 -.1052 
P=****** P= .001 P= .001 P= .617 P= .166 P= .202 P= .990 p= 366 P= .485 P= .200 

VIQ *.9018 1.0000 *.5756 .0510 -.0978 -.0546 -.0523 -.0868 -.0448 -.1017 
P= .001 P=****** P= .001 P= .536 P= .234 P= .507 P= .525 P= .291 P= .586 P= .216 

PIQ *.8667 *.5756 1.0000 .0044 -.1065 -.1367 .0442 -.0418 -.0741 -.0935 
P= .001 P= .001 P=****** P= .958 P= .194 P= .095 P= .592 P= .612 P = .367 P= .255 

ACH .0412 .0510 .0044 1.0000 *.3667 *.2167 .1543 .1431 .0331 *.2620 
P= .617 p= .536 P= .958 P=****** P= .001 P= .008 P= .059 P= .081 P= .687 P= .001 

POST1 -.1137 -.0978 -.1065 *.3667 1.0000 *.4407 .1071 .1438 .0409 *.4834 
P= .166 P= .234 p= .194 P= .001 P=****** P= .001 P= .192 P= .079 P= .620 P= .001 

POST2 -.1048 -.0546 -.1367 *.2167 *.4407 1.0000 *.3313 *.3455 *.2646 *.6913 
P= .202 P= .507 P= .095 P= .008 P= .001 P=****** P= .001 P= .001 P= .001 P= .001 

POST3 -.0010 -.0523 .0442 .1543 .1071 *.3313 1.0000 *.3174 *.3582 *.6307 
P= .990 p= .525 P= .592 P= .059 P= .192 p= .001 P=****** p= .001 P= .001 P= .001 

POST4 -.0743 -.0868 -.0418 .1431 .1438 *.3455 *.3174 1.0000 *.5125 *.7492 
P= .366 p= .291 P= .612 P= .081 P= .079 p= .001 P= .001 P=****** P= .001 P= .001 

POSTS -.0575 -.0448 -.0741 .0331 .0409 *.2646 *.3582 *.5125 1.0000 *.7085 
P= .485 P= .586 P= .367 P= .687 p= .620 P= .001 p= .001 P= .001 P=****** P= .001 

LTOT -.1052 -.1017 -.0935 *.2620 *.4834 *.6913 *.6307 *.7492 *.7085 1.0000 VI 

p= .200 P= .216 P= .255 P= .001 P= .001 P= .001 P= .001 P= .001 P= .001 P=****** 
0 
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and IQ. In the second of these equations learning scores were regressed 

on the same variables. The next set of equations were exactly the same 

except that verbal and performance IQ scores were used. In the final 

set of equations learning scores were regressed on the same variables 

for each of the Mexican American groups (Mexican Americans receiving the 

test in English, Mexican Americans receiving the test in Spanish and 

Mexican Americans receiving the test in both languages). 

In assessing the predictive value of IQ on achievement test 

scores there were no significant differences between Anglo and Mexican 

American children in any of the conditions. 

To examine the ability of IQ to predict learning, the slopes of 

the regression equations for Anglo and Mexican American children as a 

total group, as well as the slopes of the regression equations for Anglo 

and Mexican Americans tested under different language condi tions were 

tested for equality. On each of these conditions, the slopes were 

significantly different [R (A and ~~)=.3lll5; R (A and MAE)=.40424; R (A 

and MAS)=.40ll4; R (A and MAB)=.4l46]. The slope for Anglo children was 

significantly higher in all cases. IQ was shown to be a predictor of 

learning for Angle children, however, the slope for Mexican Americans 

was nearly flat indicating virtually no predictive utility for the IQ 

test (see Figures la to ld). 

In the second phase of the study five regression analyses were 

performed in order to examine the effects of achievement, and immediate 

prior learning on learning scores. In the first of these five analysis 

learning scores (posttest 1) were regressed on IQ ethnicity, achievement 

and the interaction of IQ and ethnicity. Then learning scores (posttest 
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2) were regressed on these variables and the scores of posttest l. 

Posttest 3 was regressed on the above variables plus posttest 1 and 2. 

Regression equations were continued in this fashion for posttest 4 and 

posttest 5, each time adding the score for the preceding posttest. 

To further examine the IQ, ethnicity and interaction effects on 

learning, the slopes of the regression equations involving learning were 

tested for equality. In each of these equations, immediate prior 

learning accounted for virtually all of the variance in the dependent 

variables. For example in equation three, learning trial two was the 

only variable that added significantly to the performance on learning 

trial three. 
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Limitations of the Study 

This study has the following limitations. 

First 

Only Mexican American and Anglo second grade students 

participated in the study. 

Second 

Resul ts from this study may be accurately generalized only to 

the ten schools from which the population was selected. 

Third ---
Data to be analyzed is three and a half years old and linguistic 

and cultural characteristics of groups studied may have varied and 

generalizations may not hold with the same degree of accuracy. 

Fourth 

In reporting the results no distinction were made between male 

and female. 

Fifth 

In reporting the results no distinction were made between less 

acculturized and acculturized children. 

Sixth 

No provisions were made to isolate or measure fctors such as 

motivation, anxiety, item bias, self concept and others that are known 

to contribute to depress Mexican American children performance on IQ 

tests. 
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Seventh 

No provisions were made to differentiate better equipped schools 

in terms of materials, instruction and setting and the influence of such 

distinctions upon children's performance on IQ and academic tasks. 



CHAPTER 5 

DISCUSSION 

Results of regression analyses involving learning as a dependent 

variable indicate that the null hypothesis of no difference in the 

slopes can be rejected. The effect that the regression slope for 

Mexican Americans was close to horizontal indicates that IQ is not a 

suitable predictor of learning for the Mexican American group. By 

contrast the slope for the Anglo group suggests that IQ can be used as a 

predictor of learning for Anglo children. On the other hand, the 

results of the analyses involving achievement as a dependent variable 

failed to support the assumption of differences in slopes for Anglo and 

Mexican American children. IQ was found to have utility in predicting 

achievement for both Mexican American and Anglo children. The results 

for achievement are congruent with the findings of previous studies on 

test bias (Stanley and Porter, 1967; Cleary, 1968). By contrast the 

results for the learning condition indicate that the analysis of the 

relationship between IQ and achievement does not provide a complete 

picture of the predictive utility of IQ tests. 

Past studies have looked at the status of performance as a 

function of participation in schooling. The results of the present 

study show that in a one to one situation the results are quite diffe

rent. The fact that the child is in an educational program is no 

guarantee that he (she) is receiving appropriate instruction. The 

educational system may not be arranged in a way that adequately promotes 

59 
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learning for Mexican American children. As a result these children may 

learn substantially less than they are capable of learning. There isn't 

any evidence that Mexican Americans receive less instruction than 

Anglos, but Anglo children may have other sources of support for learn

ing outside of school that are not generally available to the Mexican 

American child. One of these may be parental assistance. For example, 

Parra and Henderson (1977) found that 98 percent of the Mexican American 

parents in this study didn't perceive the parental role as one of 

deliberately promoting the intellectual development and academic achieve-

ment of their children. In any case, this issue should be further 

analyzed in future research. 

Despi te the fact that many investigators have raised strong 

objections to IQ testing, asserting that it has damaging effects on 

minority children, it is unlikely that the testing movement can be 

simply stopped. However, it can be hoped that the testing process can 

be redirected. This direction could be one in which measures of learn

ing are used as opposed to measures of achievement or status. 

IQ and achievement tests are regarded as measures of status, not 

measures of learning. While there may be some value in information 

about status, it is certainly also true that a primary function of 

schooling is to promote learning. Consequently it is reasonable to 

suggest that measure~ designed to predict success in school ought to 

include information about learning. 

The primary use of IQ tests in public schools has been 

associated with educational placement. The presumed validity of its use 

as a measure of learning is based on its predictive power. The results 
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of the present study suggest that a measure of learning should be a 

major criterion in making judgments for educational placement. It could 

be argued that pres~nt status tests should be augmented by instruments 

that address learning in making decisions about placement. If for 

example it were shown that a child was functioning at a low status but 

displayed high scores on a learning test, it would be reasonable to ask 

whether or not the educational environment was providing the child the 

necessary opportunity to learn. Simularly, if the child performed 

poorly on both measures, it would be reasonable to conclude that this 

child might benefit from special education placement. It therefore, 

seems wise to shift the present direction in assessment to design tests 

with learning as the main criterion. A learning assessment perspective 

could constitue a more accurate approach than IQ tests for measuring 

learning ability. 

A learning perspective could be one in which pretests, stan-

dardized instruction and posttests be administered. Pretest scores 

could be used to indicate present level of performance and to determine 

the initial level of instruction. Once these levels were determined the 

subject could be instructed in a new task or level of competence. This 

could be done in a standardized manner. Results of posttests could then 

be compared to standardized norms in order to determine learning 

ability. 

An assessment of this kind could be utilized to determine 

learning competence in specific tasks or could cover a wider spectrum. 

Assessment could be designed to assess functions required to 
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successfully perform tasks appropriate to the specific setting in which 

they will be applied. In schools, for example assessment might be 

directed at a wide variety of academic subjects or a specific one, like 

mathematics. In industry, assessment would focus on learning the 

abilities required to perform the job. 

Assessment could be also used for diagnostic purposes if a 

hierarchial approach involving sequentially ordered skills was used. 

Pretests could be used to determine present levels of performance and 

levels needed to accomplish specific goals. In short if tests were to 

take this direction, test results would then, constitute a guide for 

helping students and teachers in improving the teaching/learning 

process. 

Resul ts of the analyses of variance involving IQ test 

administration variations supported the hypotheses that variations on 

the language of Test administration may affect the performance of 

bilinqual children on IQ Tests. The results also indicated that 

language of Test administration didn't affect the occurrence of 

significant mean differences in IQ between Anglo and Bilingual children. 

One possible explanation for the superior performance of the 

Mexican American group tested in English and Spanish is that testing in 

both languages may have given bilinqual children the opportunity to 

utilize their full range of linguistic knowledge in responding to and 

understanding test items. 

Despite the fact that variations in language of test 

administration affected IQ scores, results of regression analyses 
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suggested that language variables per se do not influence IQ test pre

dictions of Mexican Americans learning and achievement of subtraction 

skills. One possible explanation for this finding is that factors such 

as cul tural and experiential differences may be critical variables 

influencing IQ test performance of Mexican Americans. IQ tests may lack 

cultural relevant content that will assist in determining accurately the 

learning skills or abilities of these children. 

In conclusion findings of this study indicated that the predic

tive validity of the WISC-R for Mexican American children is seriously 

impaired when a criterion such as learning is used; that is IQ (WISC-R) 

scores were not found to be suitable predictors of specific task learn

ing for this population. In addition findings from this study suggested 

that an assessment model based on learning as the main cri terion may 

eliminate many of the biases within testing and provide a more adequate 

assessment tool. 
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Pretest Instructions 

Here are some take away problems that I want you to work. Some 

of them are easy and some are hard. You don't have to work all of the 

problems. Just do as many as you can. 

Instruciones Para la Preprueba 

Aqui hay algunas restas que quiero que hagas. Unas son 

facilitas y otras son trabajosas. No tienes que hacerlas todas. Nada 

mas haz todas las que puedas. 
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Teaching Instructions 

E) No borrowing needed. 

"Now we are going to learn how to work some take away 

problems. " take away _____ gives us _____ • 

5) Cuando no se necesita pedir prestado. 

"Mora vamos a aprender como hacer unos problemas de 

resta." menos nos da 

E) Borrowing 

When borrowing is needed say~ _____ take away OOps! 

We can not do it. We can not take away~from 

because is smaller than So we are ----- ----- -----
going to borrow one from Mr, _____ and Mr, ____ _ 

because and will become Now we can 

do it, (Repeat these instructions as many times as it 

is necessary to borrow in a particular problem.) 

5) Pidiendo Prestado, 

Cuando se necesite pedir prestado diga _____ menos 

ups! No 10 podemos hacer. No Ie podemos quitar ____ _ 

al _____ porque el _____ es mas chiqui to que el , 

Asi que Ie vamos a pedir prestado al Sr, _____ y el 

Sr, _____ se vuelve _____ y el se volvera • 

Mora si 10 Podemos hacer. (Repita estas instruciones 

tantas veces como sea necesario pedir prestado en un 

problema particular.) 
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E) Borrowing across one zero. 

To teach children to borrow across zeros say: 

___ take away ___ oops! We can not do it. We can not take 

away ___ from ___ because is smaller than So we 

are going to borrow one from Mr. Zero, but Mr. Zero says 

sorry, I don't have any. Now we are going to borrow one 

from Mr. .. and Mr. will become and Mr. Zero 

becomes ten. Now I'm going to borrow one from Mr. Ten, so 

Mr. Ten becomes 9 and Mr. becomes Now we can do 

it. 

E) Pidiendo Prestado a travez de un cero. 

Para ensenar a los ninos a pedir prestado a travez de un 

cero diga: ___ menos ___ uPS! No 10 podemos hacer. No 

podemos quitarle ____ al ____ porque el es mas chiquito 

que el __ _ Asi que Ie vamos a pedir prestado uno al Sr. 

Cero, pero el Sr. Cero dice 10 siento no tengo ninguno. 

Ahora Ie vamos a pedir prestado uno al Sr. ___ y el Sr. se 

volvera ___ y el Sr. Cero se vuelve diez. Ahora voy a 

pedirle prestado uno al Sr. diez asi que el Sr. diez se 

vuelve nueve y el Sr. se vuelve Ahora si 10 

podemos hacer. 

E) Borrowing across two zeros. 

To teach children to borrow across two zeros say: 

____ take away ___ oops! We can not do it. We can not take 

away from because --- --- is smaller than So we 

are going to borrow one from Mr. Zero, but Mr. Zero says. 
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Sorry I don't have any. Then we are going to borrow one 

from this zero. But this zero says, sorry I don't have any 

either. Now we are going to borrow one from Mr. _____ and 

Mr will become and this zero becomes ten. Now this ----- -----
zero borrows, one from ten, ten becomes nine and Mr. Zero 

becomes ten. Now we are going to borrow one from ten, ten 

becomes nine and becomes Now we can do it. ----- -----
S) Pidiendo prestado a travez de dos ceros. 

Para ensenar a los ninos a pedir prestado a travez de dos 

ceros diga: 

menos _____ ups! No 10 podemos hacer. No le podemos 

quitar _____ al _____ porque el es mas chiquito que el ____ _ 

Asi que le vamos a pedir prestado uno al Sr. Cero, pero el 

Sr. Cero dice. Lo siento no ten go ninguno. Entonces le 

vamos a pedir prestado uno a este cero, pero este cero dice, 

10 siento yo tampoco tengo ninguno. Ahora le vamos a pedir 

prestado uno al Sr. y el Sr. _____ se volvera y este cero 

se vuelve diez. Ahora este cero le pide prestado uno al 

diez y el diez se vuelve nueve y el Sr. cero se vuelve diez 

ahora le v~uos a pedir prestado uno al diez y el diez se 

vuelve nueve y el se vuelve ahora si 10 podemos 

hacer. 
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Posttest Instructions 

Here are more take away problems that I want you to work. This 

time I want you to do them by yourself. Do as many as you can and tell 

me when you have finished. 

Instruciones Para la Preprueba 

Aqui hay mas problemas de resta que quiero que hagas. Esta vez 

quiero que los hagas tu solo. Haz tantos como puedas y dime cuando 

hayas terminado. 
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5261 
-4008 

7337 
- 720 

6800 
-1300 

700 
-171 

4654 
- 131 

685 
- 396 

6270 
-6240 

9644 
-6267 

3578 
-1445 

260 
- 230 

7180 
-6094 

3410 
- 909 

4430 
-3851 

4700 
-3803 

PRE TEST 

936 
- 110 

9200 
-6800 

3266 
- 600 

770 
- 380 

6060 
-1790 

2550 
-1700 

6590 
- 400 

9685 
- 790 

7888 
- 939 

505 
- 156 

3008 
-2129 

325 
- 100 

3710 
- 208 

384 
- 295 

71 

5690 
- 210 

405 
- 363 

894 
- 303 

309 
- 106 

217 
-177 

6000 
- 700 

4006 
-3803 



3523 
-2314 

8235 
-6321 

3851 
-1532 

3523 
-1614 

7532 
-2245 

3528 
-2649 

5103 
-4127 

PART A 

3628 
-3243 

4527 
-3218 

5231 
-3310 

2473 
-1686 

7002 
-5123 

3007 
-1208 

2035 
-1174 

7523 
-4231 

3253 
-2172 
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5362 
-4183 

3518 
-2635 

6530 
-3251 

3362 
-1234 

4562 
-2665 

8008 
-1089 

2307 
-1129 

PART B 

7236 
-3445 

9632 
-7463 

2202 
-1311 

2346 
-1164 

3283 
-1395 

4006 
-1228 

4508 
-3239 

6513 
-4704 

4521 
-2035 
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9381 
-6393 

4213 
-1325 

6260 
-1790 

3370 
-1146 

4760 
-3893 

7008 
-3489 

2042 
-1260 

PART C 

7525 
-3746 

2782 
-1893 

2838 
-1257 

2830 
-1257 

4320 
-2448 

2007 
-1038 

3502 
-1275 

6522 
-3833 

5236 
-2357 
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2038 
-1147 

2032 
-117l 

1724 
-1418 

7888 
-1939 

5260 
-1579 

3018 
-2127 

3003 
-2127 

PART D 

3102 
-2017 

8053 
-2372 

3829 
-2900 

3764 
-1587 

4562 
-2665 

4503 
-2317 

8005 
-3197 

4503 
-1127 

2607 
-1518 
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2003 
-1327 

3001 
-2797 

5261 
-4008 

7280 
-6094 

4430 
-3851 

6060 
-1790 

4000 
-3803 

PART E 

3006 
-2327 

4008 
-2169 

9300 
-6800 

9644 
-6267 

3283 
-1395 

2038 
-1257 

4003 
-2217 

8003 
-6137 

2001 
-1538 
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Intercorrelation Matrix for Mexican American - English Administration 

FIQ VIQ PIQ ACH POST1 POST2 POST3 POST4 POST5 LTOT 

FIQ 1.0000 .9224 .8931 .0672 -.0142 -.1166 .0510 -.1837 -.2125 -.1602 
p=****** p= .001 p= .001 p= .643 p= .922 p= .420 p= .725 p= .202 p= .139 p= .267 

VIQ .9224 1.0000 .6641 .1057 .0860 -.0722 .0028 -.1688 -.1336 -.1032 
p= .001 p=****** p= .001 p= .465 p= .553 p= .618 p= .985 p= .241 p= .355 p= .476 

PIQ .8931 .6641 1.0000 .0293 -.0963 -.1202 .0838 -.1715 -.2597 -.1845 
p= .001 p= .001 p=****** p= .840 p= .506 p= .406 p= .563 p= .234 P = .069 p= .200 

Acn .0672 .1057 .0293 1.0000 .3402 .0663 .1063 .2453 .1189 .2638 
p= .643 p= .465 p= .840 p=****** p= .016 p= .647 p= .463 p= ,086 p= .411 p= .064 

POST1 -.0142 .0860 -.0963 .3402 1.0000 .5027 .0476 .2719 .1226 .5549 
p= .922 p= .553 p= .506 p= .016 p=****** p= .001 p= .743 p= .056 p= .396 p= .001 

PO!;T2 -.1166 -.0722 -.1202 .0663 .5027 1.0000 .1884 .3903 .3070 .7060 
p= .420 p= .618 p= .406 p= .647 p= .001 p=****** p= .190 p= .005 p= .030 p= .001 

POST3 .0510 .0028 .0838 .1063 .0476 .1884 1.0000 .2907 .2522 .5099 
p= .725 p= .985 p= .563 p= .463 p= .743 p= .190 p=****** p= .041 p= .077 p= .001 

POST4 -.1837 -.1688 -.1715 .2453 .2719 .3903 .2907 1.0000 .5472 .8041 
p= .202 p= .241 p= .234 p= .086 p= .056 p:l: .005 p= .041 p=****** p= .001 p= .001 

POST5 -.2125 -.1336 -.2597 .1189 .1226 .3070 .2522 .5472 1.0000 .7062 
p= .139 p= .355 p= .069 p= .411 p= .396 p= ,030 p= .077 p= .001 p=****** p= .001 

LTOT -.1602 -.1032 -.1845 .2638 .5549 .7060 .5099 .8041 .7062 1.0000 -..J 

p= .267 p= .476 p= .200 p= .064 p= .001 p= .001 p= .001 p= .001 p= .001 p='k***** ro 



Intercorre1ation Matrix for Mexican Americans - Spanish Administration 

FIQ VIQ PIQ 1\CH POST1 POST2 POST3 POST4 POSTS LTOT 

FIQ 1.0000 .8446 .8127 .1015 -.0654 .0976 .1626 .0403 -.0771 .0440 
p=****** p= .001 p= .001 p= .483 p= .652 p= .500 p= .259 p= 781 p= .595 p= .762 

VIQ .8446 1.0000 .3797 -.0990 -.0466 .1722 .0904 .0063 -.0738 .0344 
p= .001 p=****** p= .007 p= .494 p= .748 p= .232 p= .532 p= .965 p= .611 p= .812 

PIQ .8127 .3797 1.0000 -.0860 -.0606 -.0356 .1698 .0490 -.0818 .0156 
p= .001 p= .007 p=****** p= .553 p= .676 p= .806 p= .238 p= .735 p = .572 p= .914 

ACH -.1015 -.0990 -.0860 1.0000 .4629 .4053 .0957 .1104 .0428 .2910 
p= .483 p= .494 p= .553 p=****** p= .001 p= .004 p= .508 p= .445 p= .768 p= .040 

POST1 -.0654 -.0466 -.0606 .4629 1.0000 .3034 .0537 .0952 .0203 .3626 
p= .652 p= .748 p= .676 p= .001 p=****** p= .032 p= .711 p= .511 p= .889 p= .010 

POST2 .0976 .1722 -.0356 .4053 .3034 1.0000 .3221 .3511 .2918 .6466 
P= .500 P= .232 P= .806 P= .004 p= .032 P=****** P= .023 p= .012 P= .040 P= .001 

POST3 .1626 .0904 .1698 .0957 .0537 .3221 1.0000 .2729 .4475 .6420 
p= .259 P= .532 P= .238 p= .508 p= .711 p= .023 P=****** P= .055 P= .001 P= .001 

POST4 .0403 .0063 .0490 .1104 .0952 .3511 .2729 1.0000 .5965 .7763 
P= .781 P= .965 P= .735 P= .445 P= .511 P= .012 P= .055 P=****** P= .001 P= .001 

POSTS -.0771 -.0738 -.0818 .0428 .0203 .2918 .4475 .5965 1.0000 .7858 
P= .595 P= .611 P= .572 P= .768 P= .889 P= .040 P= .001 P= .001 P=****** P= .001 

LTOT .0440 .0344 .0156 .2910 .3626 .6466 .6420 .7763 .7858 1.0000 -.J 

P= .762 P= .812 P= .914 p= .040 P= .010 P= .001 P= .001 P= .001 P= .001 P=****** 
\D 



Intercorrelation Matrix for Mexican Americans - Bilingual Administration 

FIQ VIQ PIQ ACH POST1 POST2 POST3 POST4 POST5 LTOT 

FIQ 1.0000 .9252 .8798 .0575 -.2310 -.2594 -.1859 -.1420 .1124 -.1953 
p=****** p= .001 p= .001 p= .692 p= .107 p= .069 p= .196 p= 325 p= .437 p= .174 

VIQ .9252 1.0000 .6444 .0852 -.2643 -.2145 -.2180 -.1438 .0666 -.2207 
p= .001 p=****** p= .001 p= .556 p= .064 p= .135 p= .128 p= .319 p= .646 p= .124 

PIQ .8798 .6444 1.0000 -.0300 -.1707 -.2669 -.1216 -.0856 .1259 -.1381 
P= .001 P= .001 p=****,r..* p= .836 P= .236 P= .061 P= .400 P= .555 P = .384 P= .339 

ACH .0575 .0852 -.0300 1.0000 .3333 .1981 .2276 .0744 .0061 .2474 
P= .692 P= .556 P= .836 P=****** P= .018 p= .168 P= .112 P= .608 P= .966 P= .083 

POST1 -.2310 -.2643 -.1707 .3333 1.0000 .4870 .1851 .0553 -.0022 .5135 
p= .107 p= .064 p= .236 p= .018 p=****** p= .001 p= .198 p= .703 p= .988 p= .001 

POST2 -.2594 -.2145 -.2669 .1981 .4870 1.0000 .5030 .2786 .2051 .7188 
p= .069 p= .135 p= .061 P= .168 P= .001 P=****** P= .001 P= .050 P= .153 P= .001 

POST3 -.1859 -.2180 -.1216 .2276 .1851 .5030 1.0000 .4232 .3785 .7424 
P= .196 P= .128 P= .400 P= .112 P= .198 P= .001 P=****** P= .002 P= .007 p= .001 

POST4 -.1420 -.1438 -.0856 .0744 .0553 .2786 .4232 1.0000 .4285 .6628 
P= .325 P= .319 P= .555 P= .608 . P= .703 P= .050 P= .002 P=****** P= .002 P= .001 

POST5 .1124 .0666 .1259 .0061 -.0022 .2051 .3785 .4285 1.0000 .6548 
P= .437 P= .646 P= .384 P= .966 P= .988 P= .153 p= .007 p= .002 p=****** p= .001 

LTOT -.1953 -.2207 -.1381 .2474 .5135 .7188 .7424 .6628 .6548 1.0000 
p= .174 P= .124 P= .339 P= .083 P= .001 p= .001 p= .001 P= .001 p= .001 P=****** 

00 
a 
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Table 4. Regression coefficients for learning scores from full scale IQ 
scores for Anglo and Mexican Americans receiving the test in 
English. 

B Value F p 

Constant -3.6580 .1370 .713 

IQ .2603 8.1483 .006 

Eth."1icity 35.1486 6.9655 .011 

Interaction -.3383 6.3911 .015 

Table 5. Regression coefficient for 1earing scores from full scale IQ 
scores for Anglo and Mexican Americans receiving the test in 
Spanish. 

B Value F p 

Constant -3.6580 .1379 .712 

IQ .2603 8.2057 .006 

Ethnicity 26.2717 3.6517 .063 

Interaction -.2402 2.9764 .092 

Table 6. Regression coefficients for learning scores from full scale IQ 
scores for Angle and Mexican Americans receiving the test in 
both languages. 

B Value F p 

Constant -3.6580 .1399 .710 

IQ .2603 8.3266 .006 

Ethnicity 35.4894 7.6711 .008 

Interaction -.3350 7.2713 .010 
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Table 7. Regression coefficients for learning scores from verbal scale 
IQ scores for Anglo and Mexican Americans receiving the test 
in English. 

B Value F p 

Constant 3.2534 .1229 .727 

IQ .1989 5.2597 .027 

Ethnicity 25.5695 4.2024 .046 

Interaction -.2496 3.7378 .060 

Table 8. Regression coefficients for learning scores from verbal scale 
IQ scores for Mexican Americans receiving test in Spanish. 

B Value F p 

Constant 3.2534 .1243 .726 

IQ .1989 5.3171 .026 

Ethnicity 19.9453 2.5099 .120 

Interaction -.1845 1.9718 .167 

Table 9. Regression coefficients for learning scores from verbal scale 
IQ scores for Mexican Americans receiving test in both 
languages. 

B Value F p 

Constant 3.2534 .1268 .723 

IQ .1989 5.4243 .025 

Ethnicity 28.3075 5.8743 .020 

Interaction -.2759 5.5588 .023 
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Table 10. Regression coefficients for learning scores from performance 
scale IQ scores for Anglo and Mexican Americans receiving the 
test in English. 

B Value F p 

Constant 1.3046 .0164 .899 

IQ .2131 5.1975 .027 

Ethnicity 31.7198 4.9976 .030 

Interaction -.3021 4.7805 .034 

Table 11. Regression coefficients for learning scores from performance 
scale IQ scores for Mexican Americans receiving test in 
Spanish. 

B Value F p 

Constant 1.3046 .0164 .899 

IQ .2131 5.1959 .028 

Ethnicity 22.5214 2.7035 .107 

Interaction -.2070 2.4485 .125 

Table 12. Regression coefficients for learning scores from performance 
scale IQ scores for Mexican Americans receiving the test in 
both languages. 

B Value F p 

Constant 1.3046 .0165 .898 

IQ .2131 5.2358 .027 

Ethnicity 29.0222 4.3431 .043 

Interaction -.2675 4.2194 .046 
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Table 13. Regression coefficients for achievement scores from full scale 
IQ scores for Anglo and Mexican Americans as a total group. 

Variable B Value F p 

Constant .0155 .0696 .998 

IQ .1060 3.8253 .052 

Ethnicity 7.3754 1.2502 .265 

Interaction -.0859 1.8545 .175 

Table 14. Regression coefficients for achievement scores from verbal 
scale IQ scores for Anglo and Mexican Americans as a total 
group. 

Variable B Value F p 

Constant 3.9947 .5518 .459 

IQ .0699 1.9385 .166 

Ethnicity 3.2767 .2979 .586 

Interaction -.0473 .6501 .421 

Table 15. Regression coefficients for achievement scores from 
performance scale IQ scores for Anglo and Mexican Americans as 
a total group. 

Variable B Value F p 

Constant .8754 .0220 .882 

IQ .0975 3.2314 .074 

Ethnicity 7.9232 1.4090 .237 

Interaction -.0931 2.2165 .139 
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Table 16. Regression coefficients for learning scores from full scale IQ 
scores for Anglo children and Mexican Americans as a total 
group. 

Variable B Value F P 

Constant -3.6580 .2307 .632 

IQ .2603 13.7262 .000 

Ethnicity 32.4708 14.4179 .000 

Interaction -.3070 14.0978 .000 

Table 17. Regression coefficients for learning scores from verbal scale 
IQ scores for Anglo children and Mexican Americans as a total 
group. 

Variable B Value F p , 

Constant 3.2534 .2137 .645 

IQ .1989 9.1427 .'003 

Ethnicity 24.9267 10.0651 .002 

Interaction -.2409 9.8528 .002 

Table 18. Regression coefficients for learning scores from performance 
scale IQ scores for Anglo and Mexican Americans as a total 
group. 

Variable B Value F p 

Constant 1.3046 .2824 .867 

IQ .2131 8.9360 .003 

Ethnicity 27.1223 9.5639 .003 

Interaction -.2526 9.4570 .003 
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