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ABSTRACT 

Test bias is a current focus of concern in both educa

tion and psychology. No where are the polemics of test bias 

stronger than in the area of ethnic/racial group differences 

on measures of intellectual functioning. The problem of test 

bias is exacerbated when verbal intelligence tests are admin

istered to students in a language in which they have limited 

facility and/or cultural reference. This problem is most 

evident in the United States with Hispanics. 

This study was designed to evaluate the Raven's Progres

sive Matrices (RPM) as a measure of non-biased assessment for 

Mexican-Americans. The RPM was selected because it is a non

verbal intelligence measure. The subjects were 230 Anglo 

and 230 Hexican-American elementary school children from Doug

las, Arizona. The data were evaluated by analysis of regres

sion with the RPM results as the predictor. The criterion 

measures were the Total Reading and ~otal Math scores of the 

Hetropolitan Achievement Test (MAT). Both groups were ana

lyzed together to identify any significant slope or intercept 

differences. All regression analyses were by grade level. 

Group validity coefficients were also computed for both math 

and reading by grade level and across grade level. 

viii 



ix 

The results of regression analysis indicated no test 

bias against Mexican-Americans. Slopes were equal at all 

grade levels. SOIDe intercept variance occurred which would 

result in bias against Anglos, rather than Mexican-Ameri

cans, if common regression lines were used. Also, vali

dity coefficients of academic prediction for the RPH com

pared favorably to coefficients of the WISC-R Performance 

Scale for Hexican-Americans. Limitations of the study and 

areas of further research are discussed. 



CHAPTER I 

INTRODUCTION 

The issue of non-biased psychological assessment has 

become very important to both the public and scientific 

sectors in recent years. There is a great deal of contro

versy as to whether differential test validity is extant 

for various racial/ethnic groups - especially between the 

Qajority and minority groups (Gordon & Terrell, 1981; 

Reschley, 1979; Reynolds & Gutkin, 1980; Reynolds & Nigl, 

1981; Thorndike, 1971). 

The widespread interest in non-biased assessment has 

been reflected in recent legal and legislative action. 

Public law 94-142 (1977) mandated "non- dis criminatory" 

assessment procedures be used for diagnosis and placement 

of handicapped children into special education. "Overrep

resentatiou" of minorities in special education based on 

IQ testing procedures and/or IQ tests were found in cases 

involving Hispanics (Diana v. State Board of Education, 

1970; Guadalupe v. Tempe Elementary School District, 1972) 

and Blacks (Larry P. v. Riles, 1979). Exacerbating the 

controversy, IQ tests were not found to be largely biased 

against Blacks in PASE v. Hannon (1980). 

1 



The emotionality of the test bias issue is easily 

illustrated by some of the extreme positions and emo-

tional statements found in the literature. A moratorium 

on the testing of Black youths was called as early as 

1968 by the National Association of Black Psychologists 

(Williams, 1970). This was followed in 1972 by a request 

from the National Association for the Advancement of 

Colored People (NAACP) for a moratorium on standardized 

testing in general (Schultz & Fortune, 1981). Shockley 

(1971) accepted group IQ differences as valid when he 

stated, "Nature has color coded groups of individuals so 

2 

that statistically reliable prediction of their adaptability 

to intellectually rewarding and effective lives can be 

easily made . . . . (p. 375). At the other extreme, 

Jackson (1975) harshly critiCized the frequently cited 

Cleary, Humphrey, Kendrick & Wesman (1975) article 

(generally supports tests as non-biased) by stating: 

Under the guise of scientific ~bje~tiyity, 
it has provided a cesspool of ~ntr~ns~cally 
and inferentially fallacious data which 
inflates the egos of whites by demeaning 
Black people and threaten to potentiate 
Black genocide. (p.88) 

The public, judicial and legislative interest in test 

bias reflect the social concern of the issue. 
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Social Import of Test Bias 

The concern over test bias is easily understandable 

considering the broad social, economic and political issues 

involved (Gay & Abrahams, 1973; Gordon & Ferrell, 1981; 

Jackson, 1975; Reschly, 1979; & Sewell, 1981). Olmedo (1981) 

addressed these issues when he wrote that "significant 

segments of linguistic minority groups perceive that 

standardized testing has served to restrict rather than 

augment, their opportunities to participate fully in shaping 

the social, political and economic benefits of our society" 

(p. 1084). Personnel and educational selection are highly 

controversial in the area of test bias. 

The issue of test bias in personnel selection became 

a major topic of concern in the 1960's (Jensen, 1980; 

Linn & Werts, 1971; Pfiefer & Sedlacek, 1971). It is an 

important area because of the extensive use of tests by 

businesses for the screening of jobs or training programs 

(Peterson & Novick, 1976) juxtaposed to the social and 

legally volatile areas of equal opportunity and fair 

employment (Boehm, 1977; Cleary, et al., 1975: Gordon & 

Ferrell, 1981). 

Non-biased assessment is also controversial in the 

education area (Peterson & Novick, 1976; Pfiefer & Sedlacek, 

1971). Williams (1970) lists the principle areas of 



concern: 1) denial of acces s to higher educat iona1 

opportunities, 2) assignment to low educational tracks, 

3) "overrepresentation" in special education. "Over

representation" of minority group students in the classes 

for the mildly retarded has been so well documented 

(Goldstein, Arke11, and Asuroff, Hurley & Lilly, 1975; 

Mercer & Richardson, 1975; Reschly, 1979; Resch1y, 1980; 
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Reynolds, 1982) that it has added to the fervor. The problem is 

intensified in light of the observation that no significant 

disporportiona1ity by race, social status or gender exists 

with the more severe handicaps (Resch1y, 1979). It is not 

"overrepresentation" per se that causes the controversy, 

but rather the implications: 1) racial inferiority 

vilifications (Williams, 1970), 2) stigma for the student 

(Anastasi, 1968; Dean, 1979; Dunn, 1968; Jones, 1972; Tucker, 

1980), 3) low academic expectations (Dunn, 1968), 4) mis

understanding of the EMR label (Oakland & Goldwater, 1979; 

Resch1y, 1979), and 5) lack of "special" program effectiveness 

(Resch1y, 1979; Sattler, 1982). However, certain facts are 

presented in the literature that attenuate the impact of 

"overrepresentation" as proof of test bias against minorities: 

1) males and low SES students in general are also over

represented in EMH classes (Hambert, 1981; Resch1y, 1979), 
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2) the significant differences between group placement, 

notwithstanding, the percentage of minorities placed is 

extremely small compared to total minority population 

(Reschly, 1979), 3) "prelabeling" is the percursor of 

minority "overrepresentation" (Reschly, 1979; Sattler, 1982). 

Reschly (1979) referred to the concept of "prelabeling" 

when he stated: 

The single most important determinant of classi
fication is academic failure or behavioral 
difficulties in the regular classroom, which 
lead to referral. It is only in this context 
that individual IQ tests are given and classi
fication even considered. (p.l097) 

l~ile the import of non-biased assessment is clear, 

the existence of an acceptable alternative revision to 

the traditional psychometric model that would expunge 

the controversy has not materialized. Kratochwill, Alper, 

& Cancelli (1980) discuss a wide array of current and 

proposed options: current procedures - 1) test moratorium, 

2) test translations, 3) minority group examiners, 4) 

renorming, 5) culture fair tests (discussed in next 

chapter), proposed procedures - 6) Piagetian assessment, 

7) child development observation, 8) clinical neuro

psychological assessment, 9) criterion-referenced assess

ment, 10) observational assessment, and 11) diagnostic-

clinical teaching. A test moratorium has been criticized 

for leaving only non-testing procedures that are too 
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subjective and suceptible to bias to be used with minority 

group stud8nts (Cleary, 1975; Deutch, Fishman, Kagan, North, 

& Whiteman, 1964; Goldman & Hewitt, 1976; Hambert, 1981; 

Sattler, 1982). Test translations have been challenged for: 

1) different connotations of supposedly equivalent words 

(Sanchez, 1934a), 2) potential ambiguity in concept trans-

1ation (Sattler, 1982), 3) test content remaining cu~turally 

bound (Jackson, 1975; Samuda, 1975; Sechrest., Fay & Zaidi, 

1972), and 4) many linguistic minorities lacking mastery 

of either language (Clarizio, 1982; Samuda, 1975). Goodman 

(1977) seems to explicitly or implicitly touch on most of 

the criticisms of pluristic norms (e.g., SOMPA) or local 

norms in the following statement: 

Pluristic assessment is valid only in so far 
as it better predicts a child's achievement 
in a pluristic curriculum, not as a measure 
of underlying potential. As long as a sys
tem retains universal goals for all its 
students, pluristic standards remain inappor
priate. (p. 204) 

Examiner ethnic/racial variables are not important in the 

majority of the students reported (Hambert, 1981; 

Jensen, 1980; Oakland & Matuzek, 1977; Sattler, 1974). 

Kratochwill et al. (1980) generally describes "proposed 

options" to current testing procedures (listed above), 

as interesting, but either psychometrically unproven or 

practicably undetermined. Alternatives to conventional 



diagnosis are generated, at least in part, to help 

alleviate test bias; however, the definition of test bias 

itself is also an issue of debate. 

Definition of Test Bias 

Perhaps one of the principal precipitating factors be

hind the public and legal polemics over test bias is lack 

of concensu8 on a definition. There have been a number of 

models and criteria presented in the literature to assess 

test bias (e.g., Hun de!' & Schmidt, 1976; Jensen, 1976; 

Mercer, 1974; Sattler, 1970; & Williams, 1974). The problem 

of bias is complex and no single definition has yet been 

accepted (Flaugher, 1978; Hunter & Schmidt, 1976; Thorndike, 

1971). 

If one model for test fairness were selected as the 

most widely accepted, it would be the regression model 

proposed by Cleary (1968) (Reynolds & Gurkin, 1980; 

Reynolds & Hartlage, 1979). In 1968, the American Psy-

chological Association Board of Scientific Affairs 

appointed a committee to study the case of psychological 

and educational tests with the disadvantaged. The committee 

(Cleary et al., 1975) offered a definition of test bias 

that was a restatement of Cleary (1968) and Pothoff (1966). 

Cleary et a1. (1975) stated their definition of non-biased 

assessment: 



A test is considered fair for a particular 
use if the inference drawn from the test is 
made ~Yith the smallest feasible random 
error and if there is no constan~ error in 
the inference as a function of membership 
of a particular group. (p.25) 
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Predictive validity, such as Cleary's model measures, 

is considered the most important type of validity for the 

determination of test bias by the committee (Cleary, 

et al., 1975). The import of predictive validity is 

stated by Kratochwill et al. (1980) : 

Many users of norm-referenced standardized 
tests, such as the WISC-R, perceive the 
major utility of such a test in providing 
information necessary for predicting 
future performance in some established 
criteria such as academic achievement. 
Since this is seen as the primary importance 
of these tests, fairness in predicting 
equally well for all children is seen as an 
essential ingredient for establishing a 
test's psychometric validity. (p. 243) 

Tests of intellectual ability are generally con-

sidered the most controversial in terms of deleterious 

effects for minorities of all the standardized tests 

(Jensen,1980). As Sewell (1981, p. 236) states, "it 

seems almost impossible to separate the emotional 

issues of IQ, racial inferiority and social and economic 

status." Conventional IQ tests are nearly always found 

to be largely unbiased in terms of the three generally 

accepted types of validity: content, construct and 



predictive (see Jensen, 1980, and Reynolds, 1982 for re

views of this literature). This is true for minority 

groups as well as Anglos (Jensen, 1980; Miele, 1979; 

Reynolds, 1982; Sandoval, 1979). 

9 

The majority of predictive validity studies have been 

conducted on Blacks and Anglos (Reschly & Sabers, 1970). 

A need for such data from more diverse ethnic-racial 

groups has been noted (Cleary et al., Olmedo, 1981; U.S. 

commission on Civil Rights, 1975). 

Hispanics and Test Bias 

No where is the potential for test bias greater than 

among minorities who do not speak English as their pri

mary language (Olmedo, 1981; Ramirez & Casteneda, 1974). 

Linguistic minority groups constitute a significant and 

rapidly growing segment of the American population. 

The 14.6 million "persons of Spanish origin" (U.S. 

Department of Commerce, 1981) living in the United States 

comprise the second largest ethnic minority group (Olmedo, 

1981). These Hispanics include persons of Mexican origin 

(Chicanos or Mexican-Americans) and persons of Central or 

South American origin. Hispanics are the fastest growing 

minority in the United States at 2.2% per year (Clarizio, 

1982) up by 61% over the 9.1 million reported in 1970 



(Olmedo, 1981). By comparison, the growth rate of Blacks 

is 1.3% per annum with a current population of 26 million 

(Clarizio, 1982). Reston (1981) reported that in 1980 

10 

70% of the 3.5 million children in this country who spoke 

little or no English were Hispanics. Fifty percent of the 

Mexican-American children entering first grade speak only 

Spanish (Education Yearbook 1973-74, p.4l5) and many 

who know some English speak it only minimally (Beberfall, 

1958; Holland, 1960). 

English language abilities of Hispanics are along 

a continuum of Spanish-English bilingualism and various 

cultural and subcultural backgrounds (Cauce & Jacobson, 

1980; Holland, 1960; Zirkel, 1973). Hispanic English 

competency varies from fluent to non-existent which 

creates a diagnostic incubus and belies the presumption 

that Hispanics are generally proficient in English 

(Cauce and Jacobson, 1980). 

Bilingualism is generally recognized as an impedance 

to valid comparative psychological testing of different 

ethnic groups (Anastasi & Cordova, 1953). The literature 

is replete with studies indicating that the bilingual 

populations in general (Keston & Jimenez, 1954; Samuda, 



1975) and Hispanic populations, specifically (Bracken & 

Prasser, 1980; Cauce & Jacobson, 1980; Gerken, 1978; 

Padilla & Ruiz, 1973; Silverstein, 1973) score lower 

on a variety of measures of intellectual functioning 

than Anglos - especially on verbal tests. Certainly 

a number of non-linguistic commonalities have been 

identified that may depress Hispanic IQ results when 

compared to Anglos: 1) lower SES membership (Cauce & 

Jacobson, 1980; Sattler, 1982), 2) higher degree of 

11 

field dependence (Sattler, 1982; Ramirez, 1973), 3) more 

negative attitude toward education (Ramirez, Taylor & 

Peterson, 1971), 4) less competetive (Kagan & Madison, 

1971; McClintock, 1974; Sattler, 1982). Cauce and Jacobson 

(1980) point out that generalities such as those above are 

usually based on studies of low SES urban Hispanics and 

certainly not descriptive of all Hispanics. 

The possibility that the above mentioned characteristics 

are more common in Mexican-Americans than Anglos does not 

reduce the impact of bilingualism or verbal IQ test scores. 

The depressed Hispanic scores are considered artifacts of 

bilingualism (Holland, 1960). For example, Shuey (1958) 

found no significant difference between low SES Black 

student verbal and non-verbal IQ scores. Whereas studies 
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almost universally report that low SES Mexican-Americans 

obtain significantly higher performance IQ over English 

verbal IQ scores (Dean, 1979; Gerken, 1978; Reynolds & 

Gutkin, 1980). This phenomenon also exists for other 

bilingual groups as diverse as Puerto Rican, American 

Indians, Chinese and Japanese (Jensen, 1980). Jensen found 

this effect to be a function of language, not a difference 

in abilities, verbal - nonverbal, per se. 

The need for non-biased assessment of linguistic 

minorities was recognized by judicial and legislative 

institutions during the 1970s. Public Law 94-142 (1977) 

requires that testing procedures be "non-discriminatory" 

in order to avoid "erroneous" classification and place-

ment of children variously described as non-English speaking, 

"poor," "minority," and "bilingual" (P.L. 94-142, 612 (5) (C). 

Diana v. State Board of Education (1970) confronted the 

issue of the "overrepresentation" of Hispanics in EMH classes. 

Verbal IQ tests (WISC-R and Stanford Binet) administered 

in English to Hispanics, whose primary home language was 

Spanish, were considered the proximate cause of ethnic 

imbalance by the court (Reynolds & Gutkin, 1982). The 

case was settled by consent degree which stated in part 

that: 1) assessment procedures must be administered in 

Spanish to children who speak Spanish as their primary 
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language, 2) unfair portions of current tests such as 

knowledge of English word meanings were to be deleted, and 

greater emphasis was to be placed on the results of non

verbal tests (Ross, De Young, and Cohen, 1971). In 

another "overrepresentation" case, the Guadalupe court 

(Guadalupe v. Tempe Elementary School District, 1972) 

held in a consent degree that classification decisions 

in special education for non primary English language 

speakers had to be based upon non-verbal or performance 

type measures. More recent related cases that deal 

with Black student "overrepresentation" in EMH classes are 

Larry P. v. Riles (1979) and PASE v. Hannon (1980). In 

conflicting opinions, the Larry P. court held that 

intelligence tests were biased against Blacks, but the 

PASE court found intelligence tests largely unbiased 

(Bersoff, 1980). Both cases are currently under appeal. 

The Diana and Guadalupe courts' holdings on the need 

for non-verbal assessment for Hispanics is supported by 

the literature. Bilinguals score lower on verbal than 

on non-verbal tests (Holland, 1960; Jensen, 1980; Olmedo, 

1981). This phenomenon has been found in numerous studies 

on the ubiquitous WISC-R comparing the verbal and perfor

mance scales (Dean, 1980; Mercer, 1979; Oakland, 1980; 



Swerdlik; 1978). Jensen (1980) questions the construct 

validity of verbal tests for bilingual persons. He 

writes that educational prediction or EMH placement for 

more than one year should not be made for bilinguals 

based on verbal tests administered in English. These 

results don't necessarily call for the preclusion of 

the use of verbal tests with bilinguals, rather they just 

demonstrate a caveat that must be recognized. Clarizio 

(1982) states: 

Verbal intelligence scales have about as good a 
validity for predicting short-term educational 
achievement of bilingual students as they do 
for Anglos. However, because a specific 
language factor may operate to depress the 
performance of bilingual children on the verbal 
scale, they should not be heavily relied upon 
in arriving at decisions of major importance 
such as long-term educational goals or special 
education placement, particularly in the case 
of young bilingual students or those who are 
relatively recently arrivals in English speaking 
school. (p.69) 
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Considering the import of non-verbal assessment 

procedures for the Hispanic population, the paucity of 

research studies with Hispanics on predictive validity for 

non-verbal as well as verbal tests is surprising (see 

Clarizio, 1982 for a review). Virtually all published 

investigations of ethnic bias in academic predictors 

involve Black-White comparisons and there is no a priori 

reason to generalize such findings to Hispanics (Goldman 



& Hewitt, 1976). It seems that no studies of predictive 

bias using the regression model with Hispanics were done 

prior to 1979 (see Reynolds & Gutkin, 1980). Reschlyand 

Sabers (1979) evaluated the validity of WISC-R full scale 

IQ scores in the prediction of Metropolitan Achievement 

Test performance for Whites, Blacks, Mexican-Americans 
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and Native American Papagos. Comparisons of regression 

lines across groups either indicated no differences in 

regression systems or indicated in a direction favorable 

to minority group members if a common regression line were 

used. Reynolds and Gutkin (1980) conducted a regression 

study comparing M~xican-Americans and Anglos on the WISC-R 

Full Scale and also included separate analysis for the 

Verbal and Performance Scales. Using the Wide Range 

Achievement Test (WRAT) as criterion, the regression lines 

for Mexican-Americans and Anglos did not significantly 

differ except for the regression equation between the 

Performance Scale and the arithmetic subtest. This 

difference resulted in overprediction of achievement for 

Mexican Americans. 

The above mentioned study by Reynolds and Gutkin is 

the only study found in the literature involving Hispanics 

and Anglos that analyzed a non-verbal test (WISC-R Per

formance Scale) for predictive bias with a regression 



model. However, the population sampled consisted only of 

students referred for a psychoeducational evaluation and 

generalizability beyond this population is specious. 

Purpose of the Study 

It appears then that there is a dearth of research 

with Mexican-Americans and Anglos analyzing non-verbal 

tests for predictive bias using the regression model. 

The current study is designed to fill this void. The 

Raven's Progressive Matrices (RPM) (see review in chapt. 

2) will be used to predict Metropolitan Achievement 

Test Total Reading and Total Math scores for Anglos and 

Mexican-Americans. The Cleary et al. (1975) definition 

of test bias will be applied to determine if the RPM 

predicts academic achievement equally for both groups. 

Both slope and intercept bias will be evaluated. 

16 



CHAPTER 2 

REVIEW OF THE LITERATURE 

Three areas in the literature are extremely germane 

to this hypothesis: bilingualism, culture fair testing, 

and predictive validity. Bilingualism in Mexican

Americans creates a unique problem in minority group 

assessment. The RPM, as part of the genre of "culture 

fair" assessments, is evaluated as a means of contributing 

to the resolution of this problem. The criteria being 

used to determine if the RPH is biased aga.inst Hexican

Americans is predictive validity. 

Bilingualism 

Bilingualism is an important characteristic to con

sider in the assessment of Hispanic students. It can 

affect both verbal IQ test results and classroom perfor

mance (McLaughlin, 1977). However, the term bilingualism, 

itself is ambiguous and its impact on non-biased assess

ment obfuscated. When testing minority groups, it is 

essential to understand the kind and degree of bilin

gualism of the individual being tested (Olmedo, 1981). 

17 
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Bilingualism does not necessarily refer to the ability 

to speak two languages weU. enough to be verbally tested 

in one or the other in a nondiscriminatory manner. As 

Padilla (1979) pointed out, "A basic misconception con

cerning bilingualism is that because someone can speak 

a second language they can also be tested in a second 

language" (p. 236). 

Hispanics cannot be stereotyped in terms of bilingualism . 

. They should be considered individually as being somewhere 

on a bilingual/bicultural continuum blending varying de

grees of English/Spanish language and American/Hispanic 

culture (Holland, 1960). The degree of students' bi

lingualism can generally be categorized according to one 

of two language systems. He may be either a "coordinate 

bilingual" with two functionally proficient and independent 

language systems or a "compound bilingual," using one 

language in a proficient or quasi-proficient manner and be 

very limited in the second language (Ziros, 1976). Hispanic 

students are generally "compound bilinguals" (O'Brien, 1973). 

Whether or not bilingualism constitutes a handicap, 

as well as the extent of such a handicap, depends upon the 

way in which the two languages have been learned (Pintner 

& Arsenian, 1937). If the child learns one language at 

home and another at school, a "linguistic bifurcation" 



develops which limits mastery of both languages (Anastasi 

& Cordova, 1953). Anastasi and Cordova state that it is 

not linguistic interference between the two languages 
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so much as the restriction in the learning of each language 

to certain situations that leads to a handicap. 

Lambert, (1975) refers to the bilingualism of such 

students as "subtractive" in that the bilingual's competence 

in his two languages at any given point in time is likely 

to reflect some stage on the subtraction of the primary 

language and its replacement by the second language. 

Students who learned to express themselves in one 

language in all types of situations would not suffer as 

a result of learning the second language (Anastasi & 

Cordova, 1~53; Sattler, 1982). This has been called 

"additive" bilingualism (Lambert, 1975). 

In the cases of the "compound" and "subtractive" 

bilinguals mentioned above, the problem of inadequate 

language skills in both languages becomes extant (Cauce 

& Jacobson, 1980; Sattler, 1982; Smith, 1949). Once 

bilingual children enter school and begin their formal 

training in English, the development in Spanish may peak 

or be greatly curtailed (Sattler, 1974) due to limited 

vocabulary learned in the home or immediate neighborhood 

influence (Holland, 1960). English acquisition is difficult 
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then because during elementary school bilingual students are 

confronted with words and concepts in English for which 

they have no comparable terms in Spanish (Holland, 1960). 

C1arizio (1982) points out that there probably will be a 

period in such cases when the student is deficient in both 

languages compared to monolingual peers. This puts these 

bilingual students at a disadvantage on IQ tests that use 

scales that test across the home-school distinction 

(Cauce and Jacobson, 1980) and in receiving and expressing 

information in the classroom (Beberfall, 1958; Holland, 

1969). In one study on language skills, Holland (1960) 

found that 40% of his Hispanic elementary school subjects 

had moderate or serious language barriers. These language 

problems were predictably greatest among first graders, 

decreasing with schooling, but were still present among 

some fifth graders. 

The linguistic problems of bilinguals are often 

exacerbated by the development of a hybrid lan;uage. 

Cauce and Jacobson (1980) state: 

It appears that there are Latinos in the U.S. 
who speak neither English nor Spanish. The 
occurence and widespread nature of dialect 
referred to as "Spanglish" G:tlso "Texmex',:] 
is a contemporary phenomenon, particularly 
among Puerto Ricans in New York, Cubans in 
Miami and Chicanos in the urban Southwest. 
"Spanglish" is a dialect not readily compre
hensive to conventional speakers of either 



language. "Spanglish" appears to be ever 
on the increase and it may be expected to 
become a dominant tongue among many Latinos 
in the future. (p. 576) 

Referring to a less structured fusion of languages, 

Beberfall (1958) and Holland (1960) describe the patterns 

of borrowing indiscriminately and capriciously from one 

language to complete expressions in another. They call 

this phenomenon "incons is tent with true bilingualism," 

and indicative of being substandard or partial speakers 

of two languages. The valid intellectual assessment of 

bilingualism appears more complex than for monolinguals. 

Testing Bilinguals 
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The confounding problems of testing Hispanics in the 

English language were well noted many years ago (Garretson, 

1928; Sanchez, 1934a, 1934b; Sheldon, 1924) as well as more 

currently (Clarizio, 1982; Holland, 1960; Olmedo, 1981). 

Translations of tests into the students' primary language, 

testing in both languages, and language assessment devices 

have all been considered as means to eradicate the challenge 

to non-biased assessment caused by bilingualism. 

Administering a Spanish translation of standard IQ 

tests to Hispanics has been proffered as a means of 

attenuating the language variable in assessment. PL 
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94-142 (1977) has also mandated that assessment be conducted 

in the child's primary language, if feasible, to meet the 

criterion for nondiscriminatory assessment (Section l2la. 

532). The translations are available. Samuda (1975) 

listed nearly 100 tests translated into Spanish including 

the Stanford-Binet and the Wechsler Intelligence Scale 

for Children (WISC-R). However, Kratochwill et a!. (1980) 

warned that "while language translation may appear to be 

a promising alternative for obtaining a nondiscriminatory 

measure, a critical approach suggests that this tactic 

is fraught with methodical and conceptual problems" 

(p. 236). In fact, translating a test from English into 

Spanish may even increase language biases (Oakland & 

Ma t uz e k, 1977). 

Attaining equivalency between the English and Spanish 

is extremely difficult because of: 1) different connota

tions of supposedly equivalent words (Paschal & Sullivan, 

1925; Sanchez, 1934a), 2) potential ambiguity in concept 

translation (Garcia, 1977; Sattler, 1982). As Olmedo (1981) 

stated: 

For example, direct translations do not oxdinarily 
yield technically equivalent forms because the 
domains sampled by the different language versions 
may have little overlap, and the translated items 
may exhibit psychometric properties substantially 
different from these of the original English items. 
(p. 1083) 



The problems of developing equivalent versions 

of tests make analysis of studies comparing Hispanic 

performance on English and Spanish versions of IQ tests 

difficult. It seems that no consistent trend has emerged 

with this type of performance comparison. Jensen (1980) 

and Zirkel (1973) indicate that results for the WISC-R 

and Stanford-Binet are generally, but not always, better 
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in Spanish than in English. The results can depend partly 

on the form of the Spanish translation and form of Spanish 

spoken by the examiner (Jensen, 1980). Chandler and 

Plakos (1970) reported that Spanish speaking Hispanic 

children, enrolled in EMR classes, scored significantly 

higher scores on the WISC-R when tested in Spanish com

pared with previous scores in English. However, Swansen 

& Deblasse (1979) found with the WISC-R that administra

tion of the Verbal Scale in English and the Performance 

Scale in Spanish was the most efficacious way of eliciting 

optimum performance from Mexican-American second graders. 

Also, in a study on 10 year old Hispanics given both 

English and Spanish forms of the Stanford Binet, Keston 

and Jimenez (1954) found the mean IQ on the English form 

to be 86 compared to a 72 for the Spanish version. The 

discrepancies between these studies can be partly explained 

by the form of the Spanish translation and/or the form of 

the Spanish spoken by the examiner (Jensen, 1980) as well 



as variations in Spanish/English language abilities. The 

predictive validity for school grades has also been found 

to be significantly higher for the English version of 

the Binet compared to the Spanish version for Hispanics 

(Keston and Jimenez, 1954). 
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There is some support in the literature for adminis

tering tests to Hispanics in both English and Spanish. 

Jensen (1980) states, "If the results of the testing are 

important to the individual, (e.g., special education or 

educational prediction), the bilingual child should be 

tested in both languages" (p. 607). On the assumption that 

the repertoires of the separate languages will rarely over

lap, the most reflective score of intellectual ability will 

be the child's score based on totals from either language 

(Jensen, 1980; Cleary et al., 1975). This technique 

increases test scores five to ten points over the total of 

either language alone (Clarizio, 1982; Jensen, 1980). 

Bergan and Parra (1979) found in a study with Mexican

American and Anglo preschool students that the Mexican

American tested in English scored significantly lower than 

Mexican-Americans tested in both English and Spanish and 

significantly lower than the Anglo group. However, the 

Mexican-American tests in both languages did not score 

significantly lower than the Anglo group. Olmedo (1981) 



sums up the current status of test translations: 

The testing of bilingual examinees requires care
ful consideration. Bilingual individuals differ 
widely in terms of receptive and expressive lan
guage domains. Thus, English versions of tests 
may be appropriate for some and native language 
versions for others (with specific attention to 
localism and particular dialects). In addition, 
many situations call for bilingual testing in 
English and native language. (p. 1083) 

Language assessment measures have been considered as a 

means of aiding in the dilemma. 

Language Assessment 
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Appropriate determination of language proficiency would 

be helpful by providing the necessary information to conduct 

accurate assessments of intelligence and other areas (Olmedo, 

1981). Unfortunately, the lack of psychometrically validated 

language assessment instruments has created a void in this 

area (Sattler, 1982; Silverman, Boa & Russell, 1976 cited 

in Kratochwill et al., 1980). Olmedo (198D reports that out 

of 27 "language dominance measures" reviewed, only four pro-

vided both validity and reliability information. Certainly 

the problem is compounded by many different dialects of 

Spanish spoken; e.g., Cuban, Puerto Rican, Mexican, etc. 

(Cauce & Jacobson, 1980). The translation and language 

assessment problems mentioned above contribute to the 

concern about verbal tests, in English or Spanish, being 



utilized to measure the cognitive skills of Hispanics 

(Clarizio, 1982; Sattler, 1982). Perhaps culture-fair 

assessment is more appropriate. 

"Culture-Fair" Tests 

The predictor variable used in this study, the RPM, 

is generally considered to be in the category of tests 

referred to as "culture fair." To make this study more 

meaningful, it is important to have perspective both 

generally on the term "culture-fair" and specifically on 

the RPM itself. 

"Culture-Fair" Perspective 
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A growing dissatisfaction with traditional intelligence 

tests was the genesis of the "culture-free" test movement. 

The purpose of the "culture-free" test was to measure 

innate cognitive abilities unencumbured by the culture 

veneer (Samuda, 1975). Once it was accepted that heredity 

and environment interact at all stages of development, the 

quest for a "culture-free" test was replaced by interest 

in a "culture-fair" test (Anastasi, 1968; Oakland & Maluszek, 

1977). As Anastasi (1961) stated, "No test can be culture 

free in that sense. They are only free from the influence 

of those culture factors that differentiate the groups to 

be compared" (p. 390). 
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The measurement of innate potential appears to be 

unanimously considered impossible by test experts (Gay & 

Abrahams, 1973; Sattler, 1982). Ergo, rather than elimi

nating cultural influences, cultural influences were con

trolled by selecting only experiences, knowledge and skills 

common to di.fferent cultures (Anastasi, 1961; Samuda, 1975). 

This approach conforms with the opinion that all psycho

logical tests, at least in part, measure behavior (Cleary 

et a1., 1975; Scarr, 1978; Wesman, 1968). Early attempts 

at "culture-free/culture-fair" tests included the Culture 

Fair Intelligence Test, the Progressive Matrices, the 

Porteus Maze Test, and more recently the Goodenough-

Harris Draw-A-Man Test and the Leiter International 

Performance Scale (reviewed in Jensen, 1980; Anastasi, 1982). 

Oakland & Matuzek (1977) list the following ways that 

culture-fair tests attempt to deemphasize potential pre

judicial factors: 1) minimize import of speed, language and 

reading abilities, 2) minimize any other cultural specific 

factors, 3) minimize cultural differences affecting test 

content and test taking behaviors. Samuda (1975) adds that 

"culture-fair" tests have primarily non-verbal directions 

that are given orally or in signs, and that materials 

usually consist of pictures, drawings, etc. 
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Jensen (1980) prefers the term "culture-reduced" to 

"culture-free" or "culture-fair." He considers tests on 

a hypothetical continuum from "culture-bound" or 

"culture-loaded" to "culture-free " "culture-fair " or , , 

"culture-reduced." Some examples of "culture-bound" test 

characteristics are test materials, the manner of asking 

the child to respond, the categories of classifying the 

response, the scoring criteria and the validity criteria 

(Sattler, 1982). The culture loadedness of a test is 

subjective as opposed to test bias for a population which 

may be measured objectively (Jensen, 1980). 

"Culture-fair" tests are normally broken down into two 

categories - performance and non-verbal. Jensen (1981) 

describes non-verbal tests as paper and pencil tests that 

involve no explicit use of language, in some cases not even 

for giving directions (which may be given by example or in 

pantomime). These tests, according to Jensen, consist of 

such things as figural analogies, progressive figure series, 

matrices, odd man out, number series completion, embedded 

figures, and pattern completion. In contrast, performance 

tests, according to Jensen, require the subject to manipu

late, draw or construct something: bead patterns, form 

boards, jigsaw puzzle-type problems, block designs, figure 

copying, picture completion and picture arrangement. 



Culture-Fairness vs Predictive Validity 

There is a lot of doubt expressed in the literature 

about a test's ability to be both "culture-fair" and be 

useful in terms of predictive validity (Kratochwill et al., 

1980; Oakland & Matuzek, 1977; Reschly, 1979). First, 

the development of a test would be construed as 

"culturally-fair" could be an insurmountable challenge 

(Anastasi & Cordova; Jensen, 1980). Anastasi (1982) 

states: 

It is unlikely that any test can be equally 
"fair" to more tl1an one cultural group. Every 
test tends to favor persons from the culture 
in which it was developed. (p. 343) 

Sattler (1974) and Cohen (1969) add that the potential for 

culture-fairness is attenuated because "culture-fair" tests 

measure cognitive behaviors that are related to language 

systems. In addition, cognitive development will probably 

result in increased use of verbal strategies (Bridgeman & 

Butham, 1975). Differences in culture background are 

likely to lead to different approaches to test problems 

(Kirby & Das, 1978). In fact, Anastasi (1982) refers to 

"a growing body of evidence" indicating that non-verbal 

tests are more culturally loaded than verbal ones based on 

differences in group performance in many cultures and 

countries. Ortar (1972) writes that verbal tests are 

better suited for intercultural studies than non-verbal 
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tests and that translations and adaptations of such verbal 

tests are easier than "translating" and adapting non

verbal tests. Also, Cauce and Jacobson (1980) write that 

"culture-free tests frequently require motivation, speed, 

and previous test-taking practice, themselves reflective 

of Anglo cultural values" (p. 58). 

Second, in an effort to include in such tests only 

activities and information common to many cultures, the 

test content may have little relevance to any criterion 

prediction. Thus, attempts to make a test "culture-fair" 

may also decrease its predictive validity (Anastasi, 1978; 

Anastasi, 1982; Deutch et al.; Oakland & Matuszek, 1977). 

For example, it cannot be assumed that non-verbal items 

measure the same things as verbal items (Bartell, Grill & 

Bryen, 1973; Zirkel, 1978) or that non-verbal items are 

always less culturally loaded than verbal items (Bartell, 

Grill, & Bryen, 1973). 

Theoretical problems and predictive validity, notwith

standing, Kratochwill et al. (1980) point out that "culture

fair" tests are not necessarily even nondiscriminatory. 

The fact that Black students have faired no better on 

non-verbal than verbal tests is a case in point (Sattler, 

1974). Oakland and Matuszek (1977) also point to 

the lack of similar means and standard deviations across 
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ethnic/racial groups and SES classes as a criticism of 

"culture-fair" tests. Regardless of the theoretical and 

psychometric problems with "culture-fair" tests, linguistic 

minorities face a unique problem in the area of intellec

tual assessment and "culture-fair" testing may be the 

best solution available. 

Culture-Fair Tests and Hispanics 

The intellectual assessment of Hispanic students 

necessitates consideration of both short term academic 

predictive validity and long term construct validity. Verbal 

intelligence scales generally have about as good validity 

for predicting short term (one year or less) educational 

achievement tests for bilingual students as they do for 

Anglos (Clarizio, 1982; Jensen, 1980). However, non-verbal 

IQ tests results have correlated higher with grade point 

averages than verbal IQ results for Hispanics (Phillippus, 

1967). 

Whereas short term predictive validity can be a 

redoubtable goal for an IQ test, it is certainly not the 

primary application. Jensen (1980) states "the construct 

validity of verbal tests should be regarded as suspect for 

bilingual persons" (p. 619). Due to the language factor, 
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verbal scales should not be given much credence when 

arriving at decisions of major import (e.g., special educa

tion placement) for bilingual students - especially in the 

cases of young students or recent immigrants (C1arizio, 

1982; Jensen, 1980). Studies between non-Hispanic bilin

guals, (e.g., American Indians) and Anglos have consistently 

demonstrated that the substitution of non-verbal for a 

verbal IQ test reduces or eliminates the inferiority of 

the bilinguals (Anastasi & Cordova, 1953). 

Because non-verbal scales usually began with extremely 

simple examples, verbal instructions are not necessary or 

the test items can be demonstrated by pantomime (C1arizio, 

1982; Jensen, 1980). Such simplicity of instructions can 

be an asset for Hispanics who may be reluctant to reveal 

their deficiencies in English and pretend to understand the 

directions (Sattler, 1982). The RPM is considered a 

"good" example of a culture-fair test. 

The Raven's Progressive Matrices 

The RPM has been considered by some (Cattell, 1971) as 

a prototype of a "culture-fair" measure of intelligence, 

independent of acquired knowledge and verbal skills. 

According to Jensen (1980, p. 645), students in Great 

Britain working in Spearman's laboratory, circa 1930, 
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discovered that certain pictorial analogy items in geometric 

forms demonstrated high "gil loading when factor analyzed 

along with conventional IQ tests. The RPM, was originally 

proposed in 1936 by Lionel Penrose, a geneticist, and J.e. 

Raven, a psychologist (Kirby & Das, 1978). They were the 

first ones to put this principle into the form of a matrix 

involving both vertical and horizontal transformation of 

the perceptual analogies (Jensen, 1980 p. 645). Raven 

published the first version in 1938 and the second in 1947 

(Samuda, 1975). 

The RPM is extremely wide spread in use for cross 

culture research because of the non-verbal factor (Jensen, 

1980; p. 645; Ogunlade, 1978). Spearman (reported in Samuda, 

1975, p. 138) and Jensen (1980, p. 624) considered the RPH 

as primarily a measure of "G." This is probably due to the 

fact that the RPM has relatively little scholastic and 

cultural content and measured virtually nothing other than 

relation (Jensen, 1980, p. 632). Raven (1938, p. 12) 

states that the test measures an individual's present capa

city to: 1) form comparisons, 2) reason by analogy, and 

3) develop a logical method of thinking. Number three 

above rightfully has been reinterpreted to reflect task 

relevance: "organize spatial perceptions into systema

tically related wholes" (Sattler, 1982, p. 246) or 



"discovering the rules that govern the differences among 

elements in the matrix" (Jensen, 1981, p. 59). 

Three forms of the RPM are currently utilized: 1) 
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The Coloured Progressive Matrices for most children ten 

years old or less, 2) The Standard Progressive Matrices 

for ages six through adulthood, and 3) the Advanced 

Progressive Matrices for adults with superior intelligence. 

The procedure for all three versions of the RPM are similar. 

First, a matrix of figural symbols is presented in which 

one piece or design is missing. Second, the appropriate 

missing symbol that best completes the matrix must be 

selected from a group of symbols. The test is untimed, but 

can usually be completed within 30 minutes (Sattler, 1982; 

p.246). 

Certain psychometric characteristics of the RPM as 

they pertain to Hispanics deserve comment: standardization, 

score distribution, and SES interaction. The RPM was 

standardized on English subjects in Great Britain (Raven, 

1960). Jensen (1980, p. 647) suggested a "proper" standardi

zation more in time with American's pluralistic society. 

Jensen also feels that the sequence of item difficulty on the 

RPM has some "peculiar gaps." He states that item difficulty 

level should flow more smoothly between the easiest and most 

difficult items to enhance melifluous raw score distribution 

or percentile scores without substantial gaps. Another 
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variable to be considered is the relationship between SES, 

Hispanics and RPM performance. Hispanics, according 

to Zirkel (1973) and Jensen (1980, p. 606) have significant 

SES interaction with non-verbal IQ test scores in general. 

However no studies of IQ X SES interaction for Hispanics 

with the RPM were found in the literature. One study 

involving the RPM with non-Hispanics found no IQ X SES 

interaction (Bentley, 1975). 

Concurrent and content validity have also been studied 

in relation to the RPM and Hispanics while predictive 

validity and sex bias have not. Sattler (1982, p. 247) 

wrote that all three forms of the RPM have "adequate" 

concurrent validity for the Hispanic population with corre

lations with the Binet and WISC-R ranging from .55 - .86. 

No studies were found on predictive validity using the RPM 

with Hispanics. However, with monolingual populations, 

the RPM generally predicts with .10 to .20 less accuracy 

than more conventional tests of academic and vocational 

aptitude - the correlation differential is related to the 

quantity of the verbal content (Jensen, 1980, p. 647). 

In fact, Jensen (p. 647) calls the RPM "too pure", 

factorially, to be as good a predictor of academic per

formance as the more complex - especially verbal-tests. 



An example is the Hartlage, Lucas and Godwin (1976) 

study that found the WISC-R to have a consistently 

larger correlation with measures of achievement than the 
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RPM. Jensen (1974) found the RPM not to be biased against 

Hispanics for content validity. This also holds true for 

the population at large (Jensen, 1982). In terms of 

sex bias, the RPM is generally nondiscriminatory (Court 

& Kennedy, 1976). Sex bias on the RPM with Hispanics 

doesn't appear to have been reported in the literature. 

The test-retest reliability, in general, is "adequate" 

for each form of the RPM - range .71 - .92 (Raven, 1960). 

The lowest reliabilities are usually with young children. 

The reliability of the RPM doesn't seem to have been 

reported for Hispanics in the literature. 

Some questions on the construct validity have been 

raised that are pervasive and cut across all racial/ethnic 

groups. Certain writers report that the RPM measures 

primarily "g" (reasoning factor) (Sattler, 1982, p. 247; 

Burke, 1958). In this regard, Jensen (1980) states: 

The loadings that are occassionally found on 
other "perceptual" and "performance" type 
factors, independently of g, are usually 
so trivial and inconsistent from one analysis 
to another as to suggest the RPM does not 
reliably measure anything but g in the general 
population. (p. 646) 
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Jensen (1976) reported that the abilities measured by the 

RPM correlate with age similarly for different racial/ 

ethnic groups as "g" is hypothesized to do: Whites (.72), 

Blacks (.66), and Mexican-Americans (.70). 

Jensen's opinion is not part of a consensus. Anastasi 

(1982, p. 345) states that the RPM has a "large contribution" 

of non-ve.rbal factors to the variance of test scores. 

She further states that a spacial analogies test is not 

just a different format for a verbal analogies test. Kirby 

and DAS (1978) concurred by stating that the RPM includes 

a combination of spatial and reasoning abilities. Three 

orthogonal factors were identified through factor analysis 

in the Ravens: 1) concrete and abstract reasoning, 2) 

continuous and discrete pattern completion, and 3) 

completion through closure (Wiedl & Carlson, 1976). 

pattern 

Sattler 

(1982, p. 247) expresses concern about measuring intelligence 

through one modality - especially if a student is not capable 

of doing a figural reasoning task. Predictive validity is 

generally considered the most crucial form of validity used 

to measure test bias in the RPM or any other test. 

Predictive Validity 

As mentioned earlier, the question of possible ethnic 

and racial bias in psychological tests has become very 



important in the areas of educational and employment 

testing. The use of mean score differences between 

groups on a test as the criteria for bias is considered 

untenable (Cleary. 1968). Tyler (1965) pointed out that 

such a definition a priori precludes a possib1ity of 
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real group differences on any psychological traits. From 

the standpoint of the practical application of aptitude 

and intelligence tests, predictive validity is the most 

important form of validity in relation to test bias 

(Reynolds, 1982). 

Definition 

Predictive validity is a form of criterion validity. 

Criterion validity is the extent to which test scores are 

related to a socially important criterion measure (Cleary 

et a1., 1975). In predictive validity measurement, the 

test scores are measured in advance of the criterion. 

Kratochwi11 et a1. (1980) states that the emphasis of 

predictive validity is on the utility of the test in pre

dicting success fairly for both minority and majority 

gropp members. 

The Cleary et a1. (1975) definition of test fairness seems 

to be the most accepted in the field (Schmidt & Hunter, 1974; 

Reynolds, 1982): 



A test is considered fair for a particular use 
if the inference drawn from the test score is 
made with the smallest feasible random error 
and if there is no constant error in the 
inference as a function of membership in a 
particular group. (p. 25) 

39 

This is a restatement of Cleary's 1968 definition where 

he states: 

A test is biased for members of a subgroup 
of the population if, in the prediction of a 
criterion for which the test was designed, con
sistant nonzero errors of prediction are made 
for members of the subgroup. In other words, 
the test is biased if the criterion ,score pre
dicted from the common regression line is con
stantly too high or too low for members of the 
subgroup. (p. 115) 

Oakland and Matuszek (1977) compared a variety of models 

of bias in prediction and found that the smallest number 

of students ~re misplaced into special education classes 

when the Cleary et al. (1975) definition of fairness was 

adhered to. The definition has been utilized by textbook 

authors (Anastasi, 1968, 1982; Cronbach, 1970), and 

educational and psychological researchers (Linn & Herts, 

1971; Reschly & Sabers, 1979; Reynolds & Hartlage, 1978, 

1979). Predictive validity, in recent years, has been most 

closely associated with regression analysis. 

Regression Analysis 

The components of fairness of the Cleary et al. defi-

nition are directly translatable into regression statistics 
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(Cleary, 1975). See Potthoff (1966) for a comprehensive 

explanation of the statistical and psychometric details 

of this definition. The two salient questions of analysis 

of test bias pertain to validity coefficients (slope bias) 

and the relationship between group means on the test and 

on the criterion (intercept bias) (Anastasi, 1982). 

Slope and intercept bias are computed with analysis 

of regression. The slope of the regression line equals 

the validity coefficient of the predictor and criterion 

variables. Slope bias occurs when a test results in 

significantly different group validity coefficients. This 

result has been referred to as "differential validity" or 

"single group validity" (Anastasi, 1982). Equal validity 

coefficients don't preclude intercept bias. The point 

at which a regression line intersects with the axis is 

the intercept of a regression line. Intercept bias occurs 

when a test systematically underpredicts or overpredicts 

criterion performance for a particular group which occurs 

when there is a significant mean difference on the test 

(Anas tas i, 1982). Cleary's et al. (1975) definition of 

fairness requires that the regression line formed for any 

pair of variables must be the same for each group for 

which predictions are made. If the slope intercept differs 
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significantly across groups and if a combined (both groups) 

regression line is utilized, there will be bias in predic

tion. In other words, if the regression lines computed 

for each group separately coincide, the test is fair in 

terms of prediction; if the lines diverge, the prediction 

may be considered biased (Anastasi, 1982; Cleary, 1968; 

Cole, 1981). Kerlinger and Pedhazer (1973) describe a 

method that tests separately regression coefficients 

and intercepts for a significant difference across groups. 

This technique along with one described by Gilliksen and 

Wilks (1950) have most often been employed in the research 

literature (Reynolds, 1982). 

Studies in Predictive Validity 

There is a large body of literature in the area of 

differential predictive validity for various groups. The 

vast majority of it seems to deal with employment selec

tion, college admissions and White-Black comparisons 

(Anastasi, 1982; See Jensen, 1980, Chapt. 10 for review). 

Hunter, Schmidt and Hunter (1979) reviewed 30 studies of 

Black-White comparisons of test validity for personnel 

selection and concluded that there was no evidence to 

support test bias (differential validity) in regard to the 

prediction of job performance. Results of studies of 
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differential validity for the scholastic aptitude tests 

(SAT) in the prediction of college performance for Blacks 

and Whites also do not demonstrate predictive test bias 

between groups (Jensen, 1980). In summary, there is 

either no difference between Blacks and Whites in terms of 

predicting criteria for employment or academic selection 

or the bias is against Whites in that their scores are 

underpredicted (Cleary, 1968; Cleary, et al., 1975; 

Goldman & Hewit, 1976; Jensen, 1980). 

Even though the number of studies of differential 

test validity for Hispanics is quite small compared to the 

number for Blacks, the results also consistently refute 

predictive test bias in IQ tests. In a study evaluating 

the WISC-R to predict the Metropolitan Achievement Test, 

Reschly and Sabers (1979) found either no bias or under

prediction for Hispanics in a study comparing first through 

ninth grade Mexican-Americans, 'ihites, Blacks, and Native 

American Papagos. Reynolds & Gutkin (1980) studied whites 

and Mexican-American children referred for psychological 

services using the WISC-R Full Scale, Performance Scale, 

and Verbal Scale to predict WRAT scores in spelling, math 

and reading. This study has special import for the present 

studies in that it was the only study with Hispanics located 

in the literature that utilized regression analysis to 



43 

ascertain if a non-verbal test were biased in academic 

prediction. Differential validity was found only for the 

regression equation between the WISC-R performance and 

arithmetic achievement test. This was caused by intercept 

bias that overpredicted for the Mexican-American children. 

There are some predictive validity studies in the 

literature involving Hispanics that compare validity 

coefficients, rather than regression lines (See C1arizio, 

1982, for a review). Comparison of validity coefficients 

has some import for the current study. Equivalence in 

validity coefficients,is necessary for non-biased predic

tive validity according to the Cleary et al. (1975) 

model. If validity coefficients differ, the regression 

system must differ (Reynolds, 1982). The studies generally 

support the equal predictive validity of the WISC-R 

Full Scale, Verbal Scale and Performance Scale for 

Mexican-American and Anglos as a predictor of academic 

achievement tests (Oakland, 1980; Reschly & Resch1y, 1979). 

Reschly and Resch1y utilized the three factors identified 

by Kaufman (1975) - verbal comprehension, perceptual 

organization, and freedom from distraction - as predictors 

in their studies. 
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There is some concern in the literature that achieve

ment tests do not make good validating criterion measures 

because they share a common bias with IQ tests (Mercer, 

1979; Williams, 1974). Mercer suggests either grades 

or teacher ratings as an alternative. Reschly and Reschly 

(1979), mentioned above, found the WISC-R full scale and 

Kaufman's factors to be valid predictors for Mexican

Americans and Anglo groups. In contrast, Goldman & Hartig 

(1976) found a much lower correlation between academic 

grades and WISC-R scores for Mexican-Americans than for 

Anglos. This study, however, has been considered fraught 

with methodological problems; e.g. I inclusion of non

acadenlic subj ec t s i.n the computat ion of grade point 

averages, and therefore difficult to evaluate (Clarizlo, 

1982; Jensen, 1980). The issue of predictive validity 

becomes a crucial social issue when regression equations 

are used for selection. 

Prediction Versus Selection Policies 

It is important to unders tnnd thc! dist inet ion betV.'c(:rl 

predictive validity and appropriate selection policies 

(Cole, 1981). The issue involves whether or not any 

variable, even racial/ethnic identity, that contributes to 

predic t i ve accuracy should be used in .s (·1 ect ion. J en s (.f! 

(1980) argues any valid predictor should be used. How~v~r, 
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the decision to use "emotionally charged" variables such 

as race as a predictor involves value judgements. Anastasi 

(1982) states, "the differences among the CselectiollJ 

models can be explained in terms of value judgements 

implicit in each model." 

There are three popular selection models (Cleary, 

1968; Darlington, 1971; Thorndike, 1971). This triad of 

models is extensively reviewed in the literature (Gross 

& Su, 1975; p. 350-351; Hunter, Schmidt & Rauschenberger, 

1977; Jensen, 1980, Chapt. 9; Peterson & Novick, 1976). 

Cleary's et al. (1975) model espouses, as does Jensen 

(1980), the use of the best possible prediction equation for 

all groups. Cleary proposes that different cutoff points 

be used for each group if tests are shown to predict members 

of different groups differently as an adjustment so that 

the same criteria can be predicted. Thorndike (1971) is 

concerned that Cleary's regression approach permits a 

selection of a smaller proportion of one group than another 

than would be deemed appropriate if the decision were made 

based on criterion performance only. Thorndike argues that 

there is inherent bias in the Cleary model when different 

cut off scores are used with different regression lines. 

Thorndike proffers a selection model that has a quota 

system based on past success rates of the groups. In 



offering a third option, Darlington suggests a selection 

model in which one group is favored over another based 

on societal judgement of fairness. 
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In summary, IQ tests do not demonstrate predictive 

bias against minority groups in the studies to date, but 

the broader issue of bias in selection remains unresolved 

and perhaps beyond the domain of statisticians. The 

following chapter outlines the current study which attempts 

to expand the knowledge base on the predictive validity of 

IQ tests and minority groups. 



CHAPTER 3 

METHOD 

Subjects 

The subjects involved in this study were 231 Anglo and 

231 Mexican-American elementary school children, grades one 

through five, who were enrolled in the Douglas Unified 

School District in Douglas, Arizona. The chronological ages 

in the sample ranged from 6 to 12 years for Anglos and 6 to 

14 years for Mexican-Americans. The mean age was 8 years-

9 rnonths for Anglos and 9 years-l month for Mexican-Ameri

cans. The gender division on the sample was 252 males and 

210 females (see Appendix A for summary of number, age. and 

gender by grade level and group). 

These students were categorized as Mexican-American or 

Anglo according to the language spoken in the horne. If only 

English was spoken, the students' were categorized as Anglos. 

If some Spanish was spoken, the students were categorized as 

Hexican-Americans. Language spoken in the horne was assessed 

in the following ways: 1) parental response to district 

survey, 2) teacher opinion, 3) Language Assessment Scale 

(De Avila & Duncan, 1977) score, and 4) staff knowledge of 

individual students. 
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The purpose of utilizing the language criteria in·· 

stead of the more traditional Hispanic surname categori

zation was to eschew the mislabeling that may accompany 

this latter method. For example, many families with Anglo 

surnames are primarily Hispanic in Culture. Also, families 

with Hispanic surnames may speak no Spanish and are very 

"anglicized." 

To comply with the parameters of a Title IV grant 

written by the author, an attempt was made to administer 

the test instruments to every student in the elementary 

population. The elementary school population consisted 

of approximately 1,400 Mexican-American, 260 Anglos, and 
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24 Blacks. Two hundred and thirty-one Anglos were identi

fied who met the criteria of ethnic designation and all 

necessary test results. The same number of criterion 

qualified Hexican-Americans were randomly selected utilizing 

a random number table. 

Procedures 

This study was conducted during the Spring of 1983. 

The data were collected in two parts. 

Administration of the Raven's Progressive Matrices 

The Raven's Progressive Matrices (RPM), discussed in 

Chapter 2, was administered first. The RPM was given on 



a group basis in every elementary classroom - grades 1-5. 

The Raven's Coloured Progressive Matrices was given to 

students grades 1-3. The Raven's Standard Progressive 

Matrices was given to students in grades 4-5. 

The RPM was administered by a team that consisted of 

a school psychologist and one to two para-professionals. 

One para-professional was used for grades 3-5. Two para

professionals were utilized in grades 1-3 because of the 

increased probability of confusion regarding correct 

procedures at the lower grade levels. 

The same school psychologist was involved in the RPM 

administration in each classroom. He was experienced with 

the student population, group testing in general. and the 

RPM in specific. 

The para-professionals were bilingual and familiar 

with both the population and general testing procedures. 

In addition, the para-professionals received training 

from the author and school psychologist on appropriate 

monitoring and question answering procedures for the RPM 

administration. 

Directions for the RPM followed standard group 

administration procedures (Raven, 1978). The instructions 

were generally given first in English and then in Spanish. 

Sometimes this order was reversed if English were not 

well understood by the majority of students in the class-
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room. Each student was observed individually as early in 

the test as possible to ensure that directions were adhered 

to properly. Special care was taken to ensure that each 

student was completing the answer sheet in the space that 

corresponded to the page in the test booklet. 

The classroom teacher was encouraged to leave the 

classroom during the test administration and in virtually 

all the classes, did so. Students were given all the time 

they needed to finish the test - usually no more than an 

hour was necessary 

Administration of the Metropolitan Achievement Test 

Within two months after the RPM administration, the 

Netropolitan Achievement Test (MAT) was administered to all 

students at the elementary level as part of a district 

wide testing program. The teachers were trained in work

shops as to appropriate test administration skills. 

Data Analysis 

The data were analyzed by regression analysis using 

the RPM results as the predictor and the Total Reading or 

Total Math scores of the MAT as the criterion. Total Math 

and Total Reading were separately regressed on the RPM score 

for each ethnic group by grade level. Regression lines for 
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the prediction of achievement for Mexican-Americans and 

Anglos were contrasted by the Multiple Regression Analysis: 

Subprogram Regression as described in SPSS (Nie, Hadlaihull, 

Jenkins, Steinbrenner, & Dent, 1975). This method utilizes 

dummy coding to indicate group membership and is concep

tually described in Kerlinger and Pedhauzur (1973). With 

this procedure, the regression coefficients and inter-

cepts are tested separately for significant differences 

across groups. 



CHAPTER 4 

RESULTS 

Results are presented in terms of correlation and re

gression equations. The correlations provide a comparison 

of validity coefficients while the regression systems elu

cidate whether or not a test is biased in predictability. 

Correlations between the MAT and the RP11 are shown in 

Table 1 by grade level. As can be seen, the majority of 

the validity coefficients for reading and math are quite 

similar between groups at each grade level. Between group 

validity coefficient comparisons are generally closer in 

reading than in math. No trend emerged in terms of upper 

or lower grades being more similar or disparate. The 

strength of the correlations ranged from low to moderate. 

The lowest coefficient was .25 (r2=.06) for 3rd grade 

Mexican-Americans in math and the highest coefficient was 

.61 (r2~.37) for second grade A~glos in math. Three pre

dictive validity coefficients were not found significant at 

the P(.05 criterion. These are math at the third grade le

vel for both groups and reading at the fourth grade level 

for Mexican-Americans. However, these coefficients 

approached significance (P(.085). 
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Table 1 

Intercorrelations of Raven's and MAT Scores 

Grade Group N Reading Math 

1 Anglos 38 .40* · 38"~ 
1 Hexican-Americans 42 .35'" · 48"~ 

2 Anglos 59 · 2 7'" · 61 ,'~ 
2 Mexican-A~ericans 51 .29'';- · 42"~ 

3 Anglos 47 · 30"~ · 2 7 
3 l'1exican-Americans 47 · 30';~ .25 

4 Anglos 45 .34'';- · 3 7"~ 
4 Hexican-Americans 39 .28 · 46""~ 

5 Anglos 42 · 46"~ · 56""~ 
5 Mexican-Americans 52 · 49'';- · 60"'\-

"~P(. 05 
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In Table 2, the mean grade level intercorrelation of 

the RPM and the MAT tests for each group are presented. 

These mean correlations were derived from Fischer z

Transformation (see Appendix B). As can be seen, the pre

dictive validity coefficients are identical for both groups 

in math and virtually equal in reading. The math corre

lations are higher than reading correlations as would be 

expected from the individual grade results. 

A comparison by grade level of regression equation 

slopes and intercepts for Mexican-Americans and Anglos is 

presented in Table 3 (see Appendix C for graphic repre

sentation of regression line comparisons. Also see 

Appendix D for data on the 20 regression equations). 

As can be seen, there is no significant slope difference 

between groups for either math or reading at any grade 

level. Such slope equality indicates that fluctuation 

in math and reading scores coincide with concommitant 

variance in RPM scores similarly for both groups. 

Also, as presented in Table 3, no significant inter

cept differences are found for grade four in math and for 

either math or reading in grade five. A single regression 

plane exists in these cases where there is no significant 

discrepancy in either the slope or intercept. Ergo, Anglo 

and Mexican-Americans have homogeneity of regression 



Table 2 

Intercorrelation of the RPM and 

MAT Across Grade Levell 

Group Reading Math 

Anglos 

Mexican-Americans 

.36 

.35 

.45 

.45 

1 Computed by averaging grade level Fisher 
Z-transformations (See Appendix B). 
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Table 3 

Equal'ity of Mexican-At'nerican and Anglo Regression Lines 

for Raven's Predicting MAT Reading and Math 

Single 
Regression 

Grade Criterion Slope Intercept Plane? 

I Reading N:S Sig No 
I Hath N:S Sig No 

2 Reading N:S Sig No 
2 Hath N:S Sig No 

3 Reading N:S Sig No 
3 Nath N:S Sig No 

4 Reading N:S Sig No 
4 Hath N:S N:S Yes 

5 Reading N:S N:S Yes 
5 Math N:S N:S Yes 

~ote: The .05 level was used as criterion for signi-
ficance. Sig indicates significant group 
difference. N:S indicates non sign i f i c an t group 
difference. 
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lines in both math and reading at the, fifth grade level 

and fourth grade math. There is no evidence of predic

tive test bias in such cases with single regression 

planes. However, significant intercept differences 

occur in both math and reading for grades one through 

three and for reading in grade four. Since all re

gression analyses resulted in equal slopes, unequal 

intercepts result in parallel, but separate regression 

lines. 

Regression systems with equal slopes and differing 

intercepts reflect a constant bias in prediction. This 

type of systematic error is referred to as intercept 

bias. Intercept bias discriminates against the group 

with the higher intercept. The group with the higher 

intercept is underpredicted when a cornmon regression line 

is applied. As is demonstrated in Table 4, the Anglo 

group has the higher intercept for both the reading and 

math criterion in every instance where intercept bias 

occurred. Therefore, the RPM underpredicts math and 

reading scores for Anglos and overpredicts them for 

Hexican-Americans where lack of homogeneity of re

gression lines occurs in this study. The results of 

these comparisons of predictive validity coefficients 

and regression lines have important implications for 

psychoeducational evaluations. 
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Table 4 

Intercept Comparison l Based 

on Results of Regression Analysis 

Group Intercept 
Grade Criterion Anglo Mex. -Am. bias? 

1 Reading 34.9 29.2 Yes 
1 Math 26.5 22.7 Yes 

2 Reading 56.9 30.9 Yes 
2 Math 40.2 33.3 Yes 

3 Reading 37.5 23.2 Yes 
3 Math 43.3 35.5 Yes 

4 Reading 58.6 46.2 Yes 
4 Math 65.1 56.3 No 

5 Reading 11. 3 21. 4 No 
5 Hath -5.5 18.9 No 

1 P(.05 used as criterion for significant 
intercept difference (bias) . 



CHAPTER 5 

DISCUSSION 

The results of this regression analysis study indicate 

that the RPM is not biased against Mexican-Americans for 

academic prediction. Furthermore, the computed validity 

coefficients enhance the image of the predictive validity 

of the RPM compared to other non-verbal tests. 

Comparisons of Anglo and Hexican-American regression 

systems demonstrated either no difference or intercept only 

differential. The slope equality at each grade level demon

strated a constant relationship between the RPN and both 

math and reading independent of ethnicity. The few signi

ficant discrepancies that occurred always involved higher 

intercept scores for Anglos. This would result in a higher 

probability of predicting success for Mexican-Americans 

than for Anglos with the s_ame RPM score, if a common 

regression line were used. 

The higher Anglo intercepts are probably a function of 

higher Anglo mean criteria scores (see Appendix E). Higher 

mean criterion scores usually result in higher intercepts 

(Reynolds, 1982). The higher mean criterion scores for 

Anglos can probably be at least partly attributed to a 

higher Anglo SES level (see Appendix F) and/or an English 
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deficit among some Mexican-Americans (see Appendix G ) . 

It should also be noted that intercepts are not only 

related to criterion scores. Intercepts are a function 

of the relationship between group means for the criterion 

and the predictor. In this study, the Anglo group also 

scored higher on the predictor (see appendix D). 

Lack of predictive bias and greater Anglo intercepts 

are consistent with related research. Studies with 

Mexican-Americans and other minorLcy groups have not 

identified predictive bias in verbal intelligence tests 

(Jensen, 1980). As with the current study, prior studies 
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of predictive validity using regression analysis have almost 

always fOlmd regression equation differential. when extant, 

to be the result of intercept differences, not slope 

differences (Reschley & Sabers, 1979; Reynolds, 1982). 

While results of regression analysis attenuate concerns 

of bias against Hispanics in the RPM, the validity co

efficients demonstrate some indication of comparable " 

predictive strength between the RPM and the WISC-R Per

formance Scale for Mexican-Americans. The validity co

efficients presented in the current study for Hispanics 

were .36(r2=.13) for reading and .45(r2=.20) for math. 

Mishra (1983) found Mexican-American elementary student 

WISC-R Performance Scale co~relation with the Wide Range 
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Achievement Test (WRAT) to be .34(r2=.12) for reading and 

.4l(r2=.17) for math. Also, Dean (1979) reported WISC-R 

Performance Scale correlation with the Iowa Test of Basic 

Skills (ITBS) reading and math scores to be .35(r2=.12) 

and .36 (r2=. 13), respectively, for Mexican-American elemen

tary students. A third study by Oakland (1980) with 

Mexican-American elementary students presented WISC-R 

Performance Scale correlations with the California Achieve

ment Test (CAT) to be .47(r2=.22) in reading and .44(r2=.19) 

in math. While these comparisons help validate the RPH as a 

non verbal measure of predicting academic achievement, a 

comparison with verbal measures adds to the overall 

perspective. 

As expected, the RPM doesn't generally appear to predict 

academic results as well as the WISC-R Verbal Scale for 

e lemen tary schoo 1 Mexican-Americans. Dean (1979) found lIexi

can-American elementary students' WISC-R Verbal Scale corre

lations with the ITBS to be .4l(r2=.17) for reading and 

.57(r2=.32) for math. Oakland (1980) reports Mexican-

American elementary students' correlations with the CAT to 

be .67(r2=.45) for reading and .64(r2=.4l) for math. In 

contrast, however, Mishra (1983) presented lower WISC-R 

Verbal Scale and WRAT validity coefficients of .37(r2=.14) 



and .42(r2=.lB) for reading and math, respectively, for 

Mexican-American elementary students. Certainly the 

propensity toward relatively higher correlations for the 

WISC-R Verbal Scale compared to the RPM is predictable due 

to the large dependency of the critierion measures on 

"verbal" rather than "performance" skills. 

Nevertheless, the relative strength of the RPM as 

a non-verbal academic predictor, along with its' apparent 

lack of predictive bias enhances the RPM as a psychoedu

cational tool for Hispanics. As mentioned in Chapter I, 

Hispanics whose English skills are insufficient to be 

evaluated by a verbal IQ test require a valid non-verbal 

measure of intelligence. Valid IQ scores are critical in 

areas such as special education, curriculum tracking, 
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and career choices. The results of this study appear to 

ameliorate the acceptability of the RPM for use in evaluating 

non/partial English speaking Hispanics for such purposes. 

Also, in cases where English ability is an unknown, RP:,'1 

results could be compared to the results of a verbal IQ 

test to improve diagnostic validity. Besides validity, the 

RPM offers practical administrative characteristics. The 

RPM can be administered either individually or to an entire 

classroom in a relatively short time. This means the 

RPM can facilitate any screening procedures requiring 



intellectual assessment for Hispanics who are not yet 

fluent in English. This type of evaluation would be 

especially beneficial in locating Hispanic candidates 

for "gifted" programs. 

Even though the results of this study support use 

of the RPM with Hispanics, it is important to be cogni-

zant of certain potential limitations. First, the study 

was conducted in a "bordertown." This may make the 

Hispanic population in the present study atypical in 

various ways: 1) influence of Hispanic culture, 2) 

amount of English language difficulty, 3) years of 

education in the United States, 4) SES level. Second, 
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the ages of the subjects are limited to elementary school. 

The results may be different for junior and/or senior high 

school populations. A third limitation is that it is 

possible to draw fallacious conclusions in this type of 

study if both the predictor and criterion are biased in 

the same way. Similar biases might affect similar slopes 

which could perpetuate a cycle of educational discrimination. 

However, it should be noted that Anastasi (1976) describes 

the criterion used in this study, the MAT, as an exemplary 

model of an achievement test designed to eradicate cultural 

bias. It is beyond the scope of this paper to do more 

than acknowledge the potential existence of this limitation. 

These limitations could be addressed in further research. 



There are numerous areas of future study that might 

help further articulate the role of the RPM as a non

biased intelligence measure for Hispanics. For example, 

validation against other achievement tests, teacher made 

tests, teacher ratings of achievement and task learning 

rates would be helpful in assuaging concern about bias 
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in the criterion measure. Another study could include 

more predictor variables in the regression systems. There 

are a number of important variables that might be consi

dered: SES, sex, age, and English language ability. SES 

has a well established impact on a student's educational ex

perience. Gender has potential import as an academic 

predictor as has been demonstrated by the higher ratio of 

male to female students in special education. The lack of 

homogeneity of English language ability among Hispanics 

also makes the level of English proficiency potentially 

important in establishing a regression equation. In 

addition, since most Hispanics who are not proficient in 

English improve their English ability with time, predic

tive validity studies utilizing longer time spans between 

tests could be helpful in evaluating the RPl1. 

An additional suggestion for further research is that 

other non-verbal IQ tests (e.g., WISC-R Performance Scale) 



be evaluated by regression analysis for predictive 

validity on Hispanics. A comparison of regression sys

tems between l"exican-Americans and Anglos utilizing the 

non-verbal part of the commonly administered WISC-R 

for a normal population does not seem to have been 

reported in the literature. 

In concluding, it is imp6rtant to reflect on the 

impetus of the current as well as similar studies on 

non-biased assessment. The issue of test bias is an 

artifact of discrepancy between groups on test scores. 

Whereas the quest to prove or disprove test bias is 

redoubtable, it must not deflect attention from other 

modes of ameliorating the test discrepancy problem. Some 

suggestions are delineated here. First, test developers 

and publishers should demonstrate predictive and con

struct validity for all groups for whom a test is designed 

during the developmental stage. Second, professional 

test users need to be knowledgeable of the sources of 
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test bias, how to identify test bias, and how to syn

thesize it into test interpretation when it exists. Third, 

psychologists and educators need to continue to promote 

an educational environment that contributes to the 

reduction of group discrepancies on test scores. Only 



wi th expeditious effort in these directions can testing 

remain simply a social issue and out of the realm of 

being a social problem. 
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APPENDIX A 

SUMMARY OF NUMBER, GENDER AND AGE DEMOGRAPHICS 

Grade Group N Gender Age 
1 

Males Females Range }: 

1 Anglo 38 19 19 6-0 to 8-0 6-7 

1 Mexican-American 42 20 22 6-0 to 9-0 6-7 

2 Anglo 59 30 29 7-0 to 9-0 7-7 

2 Mexican-American 51 28 23 7-0 to 9-6 7-8 

3 Anglo 47 32 15 8-0 to 10-6 9-3 

3 Hexican-American 47 28 19 8-0 to 11-6 9-2 

4 Anglo 45 25 20 9-0 to 11-0 9-9 

4 Mexican-American 39 23 16 9-0 to 11-6 10-5 

5 Anglo 42 21 21 9-6 to 12-0 10-9 

5 Mexican-American 52 26 26 9-6 to 14-0 11-2 

1-5 Anglo 231 127 104 6-0 to 12-0 8-q 

1-5 Mexican American 231 125 106 6-0 to 14-0 9-1 

1-5 Groups Combined 462 252 210 6-0 to 14-0 9-0 

1 Based on student's ages which were computed to nearest six months. 
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Grade 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

APPENDIX B 

FISHER Z-TRANSFORMATION OF 
RPN AND MAT INCORRELATIONS 

r 
Group Reading Nath 

Anglos .40 .38 

Nexican-Americans .35 .48 

Anglos .27 .61 

Nexican-Americans .29 .42 

Anglos .30 .27 

Nexican-Americans .30 .25 

Anglos .34 .37 

Nexican-Americans .28 .46 

Anglos .46 .56 

Nexican-Americans .49 .60 

All results based on raw scores 
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Fisher Zl 
Reading Math 

.424 .40n 

.365 .523 

.277 .709 

.299 .448 

.310 .277 

.310 .255 

.354 .388 

.288 .497 

.497 .633 

.536 .693 



APPENDIX C 

GRAPHIC ILLUSTRATIONS OF 
REGRESSION LINE COMPARISONS 

The following seven graphs demonstrate regression line 

comparisons of Anglos and Mexican-Americans for math and 

reading. The graphs are presented in order by grade level 

from first grade through fourth grade. No graphs are pre

sented for fourth and fifth grade math or fifth grade reading. 

This is due to the existence of a single regression plane in 

these instances. 
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APPENDIX D 

SLOPES AND INTERCEPTS FROM REGRESSION ANALYSIS 

Grade Group N Slope Slope 
Reading Math Reading Math 

1 Anglo 38 1.180 .957 34.9 26.5 

1 Mexican-American 42 .957 .876 29.2 22.7 

2 Anglo 59 .499 l. 420 56.9 40.2 

2 Mexican-American 51 .825 1.120 30.9 33.3 

3 Anglo 47 .874 .916 37.5 43.3 

3 1'1exican-Ameri can 47 .824 .702 23.2 35.5 

4 Anglo 45 .463 .565 58.6 65.1 

4 Mexican-American 39 .426 .783 46.2 56.3 

5 Anglo 42 1. 200 1.680 11. 3 -5.5 

5 Mexican-American 52 .783 .973 21. 4 18.9 
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APPENDIX E 

GROUP COMPARISONS ON RPM AND ACHIEVEMENT RESULTS 

The following three tables describe group comparisons 

on reading, math, and the RPM, respectively. 
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Table E-l 

Group Comparison of MAT Reading Results l 

Grade Group N x Reading Score SD %ile 

1 Anglo 38 58.74 14.96 74 

1 Hexican-American 42 45.95 15.42 56 

2 Anglo 59 67.98 11. 87 66 

2 Mexican-American 51 48.06 17.44 38 

3 Anglo 47 60.21 13.91 60 

3 Hexican-American 47 42.81 14.73 36 

4 Anglo 45 73.29 14.60 56 

4 Hexican-American 39 56.00 15.63 28 

5 Anglo 42 58.43 18.59 58 

5 Hexican-American 52 45.88 16.17 36 

1 All results based on raw scores 
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Table E-2 

Group Comparison of MAT Math Resu1ts 1 

Grade Group N x Math Score S.D. %i1e 

1 Anglo 38 l~5 .87 12.86 68 

1 Mexican-American 42 38.07 10.15 46 

2 Anglo 59 7l. 81 15.09 58 

2 Mexican-American 51 56.63 16.55 3Lf 

3 Anglo 47 67.11 16.30 56 

3 Mexican-American 47 52.21 14.93 32 

4 Anglo 45 82.93 16.65 46 

4 Mexican-American 39 74.21 17.36 30 

5 Anglo 42 60.38 2l. 25 54 

5 Mexican-American 52 49.37 16.44 36 

1 
All results based on raw scores 



81 

Table E-3 

Group Comparison of RPM Results l 

Grade Group N -x RPM Score S.D. IQ2 

1 Anglo 38 20.28 5.08 

1 Mexican-American 42 17.48 5.56 

2 Anglo 59 22.14 6.41 

2 Mexican-American 51 20.84 6.18 

3 Anglo 47 25.91 4.78 

3 Mexican-American 47 23.77 5.40 

4 Anglo 45 31. 60 10.86 

4 Mexican-American 39 22.87 10.22 

5 Anglo 42 39.17 7.10 

5 Mexican-American 52 31. 25 10.15 

1-5 Anglo 230 27.47 9.73 103.59 

1-5 Mexican-American 230 23.52 8.99 94.77 

lAll results based on raw scores excent IQ 

2 IQs are based in WISC-R equivalents to RPM score 
percentiles. 
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Anglo 

APPENDIX F 

GROUP DISTRIBUTION BY ELIGIBILITY FOR 
FEDERAL LUNCH PROGRM1 

N Eligible % of N ~ f ot: '0 o. 
Group Eliglble Groun 

8 3/~ 

Mexican-American 

230 

230 

40 

162 

17/0 

70% 

190 

68 30/~. 

Note: To be eligible for free or reduced lunch prices, 
the family income must be less than a certain 
amount according to a formula that includes the 
number of family members. 
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APPENDIX G 

DISTRIBUTION OF ENGLISH LANGUAGE FACILITY 
AMONG MEXICAN-AMERICANS IN THE STUDY 

Category of English Ability N 

Non-English speaker: total 
linguistic deficiencies 39 

Non-English fluency: apparent 
linguistic deficiencies 29 

Limited English Ability 45 

Near Fluent English 47 

Totally fluent in English 70 

"/0 of 
Total 

17% 

13/0 

19~~ 

21% 

30~~ 

Note: These frequencies are based on district-wide 
evaluation using the Language Assessment Scales 
(De Avila & Duncan, 1977). 
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