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ABSTRACT 

It is widely accepted that every intelligence test currently in use 

is biased against the non-Anglo minorities. There have been several 

attempts to develop tests for cross-cultural applications but today no 

true "culture-free" or "culture fair" test actually exists. 

Prior research efforts in the area of test bias were attempts to 

approach the problem from the standpoint of the Anglo test-maker, not 

from the standpoint of the cultural minority who are the test-takers. 

The study reported here is unique in that it sought to explore the nature 

of the problem of bias from the viewpoint of the cultural/ethnic groups 

against whom the bias was acting. Instead of operating upon the sub

jects experimentally, the reported research project employed its 

respondents in a critical evaluation of different types of test items. 

By using minority group members to evaluate different types of test 

items, the study provides valuable new insight into the ways in which 

cultural differences influence intelligence test results. 

In the reported study, members of three cultural minorities, 

recruited from several Arizona communities, were asked to respond to a 

set of item-types similar to the types of items found on the various 

standardized intelligence tests. After having responded to several 

x 
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samples of each of the various types of test items, the respondents, 

as representatives of a particular cultural/ethnic group, were asked to 

evaluate each type of test item with regard to its fairness or appropriate

ness for their particular minority. For comparison purposes, a small 

group of middle-class Anglos were asked to respond to the same set of 

item-types and to evaluate each in terms of its bias against non-Anglos. 

From the collected rating sheets, overall group ratings for each 

minority group were established for each item-type. The estimate of 

reliability of ratings for individual groups was . 68; for the ratings of 

the three groups taken together, it was .86. The item-types judged to 

be highly biased against each particular minority, and the item-types 

judged to be of low bias, were analyzed. Even though the three minority 

groups differed significantly in their rating patterns, there was an appre

ciable amount of overlap in the item-types rated Low; fourteen item-types 

were judged to be of low bias by all three groups. Conceivably, such 

common item-types might serve as the basis for the later development of 

a cross-cultural test. 

To evaluate the degree of sex bias operating in the rating process, 

the individual rating sheets were divided on a Male and Female basis; 

High and Low ratings for each item-type were compared. Sex bias was 

found to be insignificant at all levels. 

Comparison of Anglo and Non-Anglo ratings of the different types 

of items showed only a limited amount of agreement between the two 
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groups. Depending upon the model used, agreement ranged from 51.6% 

to 31% for the Lows and from 36.3% to 27.2% for the Highs. It was felt 

that this finding tends to support the underlying premise of the study, 

that persons of one culture find it extremely difficult to judge bias 

against another culture. 

Respondents from each minority were asked to introspect about 

the nature of the high-bias types of items and determine what it was 

about these item-types that made them biased against their particular 

culture. Their comments generally agree with the test criticisms found 

in the literature on cross-cultural testing, e.g., the items required a 

high degree of verbal facility, or contained material inappropriate to the 

group's background, or tapped skills not generally taught by a particular 

culture, etc. 

In the concluding discussion, it was hypothesized that a research 

project based on the results of this exploratory study might lead to the 

development of a new test, one which might be more appropriate to diverse 

cultural groups. The various steps involved in the development of such a 

cross-cultural test were briefly discussed. It was felt that a test of this 

nature has important applications to the American ethos, which stresses 

equal opportunity of education for people of all cultures. 



CHAPTER 1 

INTRODUCTION 

Intelligence is the combined capacity of the individual to act 

purposefully, to think rationally and to deal effectively, with his en

vironment (Wechsler 1966"). It is an extension of biological adaptation 

to the environment, developed in the course of an organism's inter

action with its environment (Vernon 1963; Elkind 1969). 

Any group of people living together and sharing the same en

vironment develop certain commonalities of language, communication 

patterns, styles of problem solving, perceptions, world view, etc. It 

is these commonalities to which we refer when we use the term culture. 

The taking of an intelligence test, whether it be a group test or 

an individual test, involves an interaction between the test, the testee 

and his culture. Any good test should seek to deal with the realities of 

cultural influences on test performance. Yet tests currently in use, 

even those termed "culture fair," are biased against the culturally dif

ferent, i.e., the non-Anglo*, non-middle-class testee. In the author's 

opinion, test bias is in direct proportion to the disparity between 

*"Anglo" refers to the dominant, white majority, those who are 
of Anglo/European ancestry. 
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the culture of the minority test-taker and that of the middle-class Anglo 

test-maker. 

Every test represents the interaction between the test-maker's 

enculturated styles and perceptions and the enculturated/acculturated* 

styles and perceptions of the test-taker. 

Theoretically, the test items represent commonalities of experi

ence more or less equally shared by the various respondents. But isn't 

this an invalid, ethnocentric assumption in the case where the test-taker 

is not of the same cultural/ethnic group as the test-maker? Does every

one's culture provide the same opportunity to learn all the numerous 

skills and perceptions which the test-maker employs? Do the test items 

really convey to the testee what the designer meant them to convey, or 

are they mis-communicated, mis-perceived? 

Schools, Tests and the Culturally Different 

The assessment of intellectual potential has always been of con

cern to the school. For this reason, schools are prime consumers of 

i n t e l l i g e n c e  t e s t  i n f o r m a t i o n .  Y e t  m a n y  e d u c a t o r s  s e e m  u n a w a r e  o f ,  o r  

unwilling to admit, the limitations of such information. This seems par

ticularly strange when one recalls that the fact of the influence of experi

ence on perceptual response is one of the oldest, continuing tenets of 

*Enculturate means to acquire the culture of one's own group. 
Acculturate is to acquire an alien culture, the culture of the dominant group. 



psychology. It has long been recognized that the tremendous variety of 

responses which may be elicited by a single stimulus are dependent upon 

the environmental background of the respondent. Yet educators seem 

unwilling or unable to transfer this knowledge, to apply it to teaching 

theory or test theory. In general, the American school has had one ap

proach to the education of all students, regardless of cultural or ethnic 

background; in teaching and in testing ethnic minorities, most educators 

overlook the fact that culture intervenes and mitigates whatever response 

a stimulus may evoke. As Jensen (1969) noted, all too often the school 

confronts the culturally-different learner with an educational philosophy 

and a methodology shaped in the past, and entirely without roots in the 

cultural heritage of the child. 

In the view of writers like Burger (1968), this one-way approach 

stems from two sources: the common human failing of ethnocentrism 

which rates all other cultures on a scale of descending order away from 

the observer's culture, and the mass-production character of modern 

society which stresses conformity and standardization at the expense of 

diversity. 

The American ethos is predicated upon equal opportunity regard

less of race or culture. Yet equal opportunity without equal education is 

meaningless and equal education is impossible if cultural minorities are 

relegated to inferior positions within the educational scheme because of 

poor results on tests which are biased against them. 
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The standard intelligence tests in common use today are relatively 

accurate predictors of probable success in the standard educational pro

gram, presupposing there is no change in either the curriculum or the 

student's enculturated thought-patterns. This is not to say that the tests 

are adequate assessments of intellectual potential, merely that they mea

sure the current level of the student's adaptation to the school environ

ment; that is, for a minority student, the typical intelligence score is 

more a measure of his accommodation to the dominant culture than it is a 

measure of his personal intellectual potential. 

At the 1972 conference on test bias held in Washington, D.C., 

the opinion was offered that the use of standardized tests with minorities 

constitutes a violation of their civil and human rights. In particular, it 

was felt by many in attendance (both Anglo and non-Anglo) that the cur

rent use of intelligence tests for college entrance selection contributed to 

"institutional racism." While some people advocated a complete morato

rium on testing, most in attendance recognized that practicality demands 

some selection mechanism that is simple to administer. If there are only 

a limited number of places, and a far greater number seeking entrance to a 

program, then there must be some efficient, objective means of selection. 

The important point here is that tests currently in use reject a 

disproportionate number of minority applicants, and in so doing, violate 

their civil rights. This was the dominant viewpoint of the conference. 

It was felt that, ideally, a proper test should select a population with 
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each minority represented proportionately. Essentially stated, this means 

that any selection device should distribute the population in such a way 

that each minority is as well represented in the "Pass" group as it is in 

the "Fail" group. In the ideal situation, the percentage of a particular 

minority in the "Pass" group would be proportional to that minority's 

representation in the total population, e.g. , if 11% of the population is 

Black, then 11% of those who pass the test should be Black, etc. 

In the author's opinion, this could be achieved with better tests, 

cross-cultural tests that are based on materials appropriate to several 

cultural groups. Perhaps when this is achieved, we will be a little closer 

to our avowed philosophy of equal opportunity and equal education for 

all, regardless of cultural background. 

The Problem of Cross-Cultural Testing 

Before discussing the problem, it might be advisable to distin

guish between several terms in common usage. The term, "culture-free 

test" is an unfortunate misnomer. It implies that the test in question is 

free of culture, a logical inconsistency since all human groups have a 

culture of some sort. "Culture-fair test" is a more appropriate term, al

though it too is a bit ambiguous. Conceivably, it indicates that a partic

ular test is fair to all (or at least, many) cultures. Considering the 

diversity of Man across the globe, it is questionable whether this is 

possible, in fact. "Culture-specific tests" are those which are fair or 
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appropriate to a particular cultural/ethnic group, i.e., American Indian 

(Amer-Ind) tests, Negro (Black) tests, Mexican-American (Chicano) 

tests, etc. One problem here is deciding how specific the tests should 

be. Conceivably, we might even develop tests specific to sub-cultures 

within the group, e.g., there might be Iroquois tests, Choctaw tests and 

Navajo tests; Mississippi Delta tests, Teaneck tests, and Watts tests; 

tejano tests, barrio tests and pachuco tests. The problem with culture-

specific tests is the difficulty of comparisons across different groups. 

For example, would a score of 100 on a Black scale and a score of 100 on 

an Amer-Ind scale indicate that the two students are comparable in intel

lectual potential? And what does such a score indicate about their 

potential within a school system and economic system dominated by the 

Anglo middle class? 

"Cross-cultural tests" is the term preferred by the author. Within 

a given national population, particularly within a given geographic region, 

there should be certain commonalities shared by the different cultural/ 

ethnic groups of the area. Hypothetically, a test built on such intellec

tual commonalities should be valid across the several cultures. 

In view of the fact that different cultures have different ways of 

looking at things, it would seem that the natural prelude to making a 

cross-cultural test would be to determine which types of items are appro

priate for each group, and then look for shared commonalities among the 

groups. If there are different types of items which are appropriate to 
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several groups, then these item-types might be the base from which 

could be developed a test of minimal cultural bias for those groups. 

In the author's opinion the failure of past attempts to develop 

tests which were appropriate to cultural minorities has been that such 

attempts were based upon the enculturated perception of middle class 

Anglo researchers, upon Anglo-centric insight. The point which is most 

often overlooked in attempts to design cross-cultural tests is that the 

designer's culture influences the test design. 

Even in the most rigidly controlled scientific study, the encul

turated perceptions and thought patterns of the researcher shape the 

design of his research and, to some extent, control his results 

(Friedman 1967). When an intelligence test is constructed, the designer's 

past experiences, his views of what intelligence tests ought to measure, 

influence the types of items which he chooses to incorporate within his 

test design. The appropriateness of such item-types for non-Anglos is 

questionable. Given a normal Anglo perceptual set, just how much 

insight into the complexities and subtleties of cultural bias is the typi

cal psychological/educational researcher likely to have? 

Choosing the type of items on the basis of statistical results is 

not much better; as Meier (1968) has pointed out, sophisticated analysis 

in itself does not guarantee research findings. This is not to question 

the integrity of researchers but merely to note that experimenter bias 
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may contaminate the results (Meier 1968; Friedman 1967). Results must 

still be interpreted, and interpretation tends to be Anglo-centric. 

One way around this problem would be to design a study which 

utilized the experience and perceptions of members of the different 

minority groups. If minority groups themselves could be used to evaluate 

various types of items, it should be possible to locate and identify those 

types of items which are particularly appropriate for the different groups. 

What is needed is to get away from the Anglo-centric view and get down 

to a basic judgment of bias, by using minority group members to make the 

bias judgments. And, after all, who can better judge what is appropriate 

for Amer-Inds than other Indians? Similarly, who is better qualified to 

judge what is appropriate for Blacks than Blacks themselves? And, if 

you want to know what is fair for Chicanos, why not ask Chicanos? 

This is an important point, one which is basic to the study. It 

seems highly unlikely that a person from one culture can validly judge 

the appropriateness or fairness of test items for members of another 

cultural group. Members of the minority groups themselves should have 

more insight into what contributes to cultural bias on test items for their 

own group than would a middle-class Anglo researcher. Or to put it 

another way, given two people, one an Anglo and one a member of a 

minority subculture, both being asked to evaluate different types of 



test items in terms of the bias for that particular subculture, which one 

is more likely to have the higher degree of insight into the problem? The 

insight of minority members, gained from their unique experience, is an 

untapped source of potential information which has not been utilized to 

date. To continue not to use this insight would be an extremely short

sighted, unscientific approach to studying the problem. There are many 

weapons within the armory of research,each with its own advantages and 

limitations. Yet the traditional approach to studying the test bias phe

nomenon has been the experimental approach; i.e., the research has been 

concerned with controlling variables and with collecting, classifying 

and manipulating numerical data; qualitative data of a subjective nature 

have not been sought. Such an approach has not yielded satisfactory 

results with regard to minimizing cultural/ethnic bias on tests. 

In light of this, it seemed that a new approach was in order. The 

major purpose of the study reported here was to investigate the problem 

of test bias from a new standpoint, that of the minority test-taker. 



CHAPTER 2 

REVIEW OF RELATED LITERATURE 

Over the past three decades in the professional journals and even 

in the popular press, there have appeared a large number of articles and 

reports dealing with the problem of measurement and of cultural/ethnic 

bias. As early as 1927, Herskovitz wrote about the problems inherent in 

using standardized intelligence tests with a non-white subculture. In the 

last decade in particular, there has been a proliferation of articles on the 

question of test bias. Although many writers agree that present test pro

grams more or less exclude certain cultural minorities from equal oppor

tunity of education, this is by no means the consensus. The literature 

portrays a wide spectrum of attitudes toward the question. Basically, 

the literature can be divided into two different categories. One is con

cerned with whether or not it is possible to devise tests which are appro

priate to several different cultural/ethnic groups and if so, what are the 

best methods of proceeding to develop such a test. The other category of 

articles in the literature is concerned with an even more sensitive ques

tion: are all cultural/ethnic groups really intellectually equal? Some 

writers maintain that certain cultural/ethnic groups are intellectually 

inferior to the white middle-class majority. They maintain that differential 

10 
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results on IQ tests obtained by minority groups are the result of an intel

lectual inferiority inherent in the genetic makeup. To these writers, 

environmental differences are of little consequence. 

The most recent entrants into this field, and the ones who have 

generated the most attention, are Jensen, a professor of educational 

psychology at Berkeley, and Shockley, a physicist at Stanford. 

While the question of which contributes more to intelligence, 

heredity or environment, is tangential to this research study, the issue 

is so inextricably interwoven with the question of test bias that a review 

of the literature would not be complete without some discussion of the 

issue. It has received considerable attention in both the professional 

journals and the popular press in recent years, overshadowing and ob

scuring questions about the appropriateness of standardized tests. The 

discussion in this chapter will first deal with the current phase of the 

heredity/environment debate and then will move on to the more central 

issue, cultural bias in testing. 

Hereditary vs. Environmental Influences of Intelligence 

The Jensen Position 

The issue of intellectual inferiority is a highly controversial, ex

tremely emotional question. At the center of the controversy is the Jensen 

article (1969). Ostensibly, the purpose of the article was to examine the 
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reasons underlying what Dr. Jensen felt to be the failure of compensatory 

education programs. Such programs have as a basic assumption that dif

ferent groups are intellectually equal and that any differences in results 

obtained on academic measures are the results of unequal environments. 

Since gains in intelligence test scores are commonly used to "measure" 

the success of the different programs, Jensen felt that the basic point to 

begin the diagnosis of the "failure" was with a discussion of intelligence. 

In briefly discussing Spearman's work in factor analysis, he noted that 

general intelligence is a hypothetical construct postulated by Spearman 

to explain the covariation among different tests. In Jensen's view, intel

ligence is essentially a central symbolic or cognitive processing mech

anism, which abstracts and compares properties of new experiences with 

old experiences, and by that mechanism invests new experiences with 

meaning and relevance. 

After discussing some of the prior research in the area of intelli

gence and hereditary/environmental influences, Jensen raised the question 

of whether intelligence is fixed or changeable. He stated that the ques

tion is really meaningless since intelligence is a phenotype.* Thus, 

Jensen said, the appropriate question is how much of the variation is 

*"Phenotype" was defined by Jensen as the result of an organism's 
internal genetic mechanisms which are established at inception, plus all 
the physical and social influences that impinge upon the organism through
out the course of its development. 
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attributable to genetic differences and how much is attributable to environ

mental differences ? He then went on to develop his position with regard 

to intellectual differences. He noted that studies by Burt, and others 

indicated that intelligence is not quite normally distributed throughout 

the population. According to Jensen, Burt has postulated major genetic 

differences to account for the upper end of the IQ scale; Jensen felt that 

one might also hypothesize a similar recessive, or mutant, gene to account 

for the extreme, sub-normal end of the IQ scale. Jensen stated that by 

using analysis of variance techniques, he had determined that intelligence 

is due in large part to genetic, rather than environmental, influence. To 

him the most important environmental influence, and the only one of any 

consequence, is the prenatal environment. Thus, his conclusion was 

that intelligence is mostly hereditable and that environment enters into 

the question only briefly. 

He hypothesized that over a period of time, a society tends to 

stratify; people of like intellectual levels will mate and produce similar 

children. Furthermore, occupational classes tend to collect and stratify 

individuals according to intellectual abilities. (This would seem to imply 

that, since minority groups usually occupy the lower rungs of the socio

economic ladder, therefore, of necessity, they must be intellectually 

inferior.) Jensen estimated that intelligence, and intelligence test 

scores, are seventy-five to eighty-five per cent hereditable since the 

educational system and the occupational hierarchy act as an intellectual 
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screening process which sorts out people along an educational continuum.* 

In Jensen's opinion, social class and racial variations in intelligence test 

scores cannot be explained simply by differences in environment. Accord

ing to him, the most plausible explanation is to attribute them to genetic 

differences, i.e., some groups are superior to others genetically. 

Similarly, Shockley (1971) stated that the deprived environment 

explanation put forth by many writers is fallacious and absurd. He main

tained that existing data clearly support the position that the American 

Negro is socially and intellectually deficient. Yet Shockley said that 

he did not espouse a theory of white Aryan supremacy since his reports 

had included data on the high incidence of American Orientals in election 

to the National Academy of Sciences and of Jewish Nobel Prize winners 

in science. However, at another point, he said: "Nature has color-coded 

groups of individuals so that statistically reliable predictions of their 

adaptability to intellectually rewarding and effective lives can easily be 

made and profitably be used by the pragmatic man in the street (Shockley 

1972, p. 307)." 

*Two other writers concurred with Jensen's theme of stratifica
tion by intellectual level. Extrapolating from present data, they postulated 
a future where intelligence is one hundred per cent genetically determined. 
With social progress,environmental differences would be minimized and 
society would become an intellectual caste system, maintained from genera
tion to generation (Bereiter 1969; Hernstein 1971). 
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Eysenck (1971) was another writer who went to a great deal of 

trouble to attempt to "prove" that Blacks are genetically inferior to 

whites. He felt that those who believe that environmental differences 

are sufficient to explain the discrepancies between attained IQ scores 

are naive fools, yet he did admit that there is no clear-cut difference 

between hereditary and environmental effects. In his view, intelligence 

is the result of the interaction of both. His observation was that what

ever IQ's hereditability might be, radical improvements could be made by 

creating the appropriate changes within the environment. 

Opposing Views 

Reactions to the intellectual inferiority position were many and 

varied. To many writers, the genetic determiner argument was simply 

unacceptable in general. In an article in Life magazine, it was reported 

that Nobel Prize-winning geneticist, Joshua Lederberg, referred to Jensen1 

paper as a set of conjectures pulled out of thin air, an example of sloppy 

and inconclusive science. In the same article, Shockley was referred to 

as a zealot who was concerned with the pollution of the nation's gene 

pool by the uncontrolled reproduction of inferior genetic stock. Both 

Jensen and Shockley were said to be worried that such a "dysgenic" trend 

was already at work in the U.S. population (Neary 1970). 

To the majority of writers, environmental influence, rather than 

genetic endowment, was the more important aspect of the problem. Hunt 
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wrote that he disagreed with Jensen's position because he felt that psy

chological and social factors were much stronger determiners of behavioral 

development than were biological factors. To develop their inherent abil

ities, children must be provided with a rich environment during their 

maturation (Hunt 1969). Prior writers have also concluded that environ

mental factors were the chief cause of intellectual differences between 

groups. Meier (1960) wrote that he interpreted the data as showing that 

environmental deprivation was far more responsible for low intellectual 

performance than were genetic differences. 

Similarly, Henderson and Merritt (1968) reported their conclusion 

that the academic success of minority children was determined in large 

part by their environmental background. The pre-school environment 

especially was viewed as a determiner of intellectual development. They 

concurred with Bruner's hypothesis that intellectual development depends 

upon enculturated problem-solving techniques, i.e., problem-solving 

techniques learned through contact with the basic culture. 

Many writers have found specific points of disagreement with 

Jensen's paper and attacked it on several fronts. In the first place, 

evidence of high hereditability within the white population does not 

necessarily generalize to the black (or any other) population. It was 

pointed out that the conclusions which Jensen drew for class and race 

differences were based on IQ hereditability studies of European and 

American Caucasians (Hunt 1969). Even in his article, Jensen reported 
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that there was no good estimate of the hereditability of intelligence 

among Blacks; yet the assumption was made, for the sake of argument, 

that hereditability of .8 to .85 was probably applicable to the population 

as a whole. On that basis, conclusions were made about the relative 

differences between the two racial groups (Hernstein 1971). 

Even those who were basically in agreement with Jensen's posi

tion did not necessarily agree with his conclusion. Crow, a geneticist, 

pointed out that inferences about black intelligence were not valid if 

based solely on experimental data from white subjects. In fact, even 

if there were similar evidence within these other cultural/ethnic groups, 

this would still not indicate that the differences in attained scores was 

necessarily genetic (Crow 1969) . 

This second point,that genetic correlation does not mean genetic 

control, was viewed by several authors as an essential error of Jensen's • 

argument. It is one thing to note the correlation between socio-cultural 

groups and IQ but it is something else to explain or even interpret that 

relationship. Correlation does not prove that IQ is caused by socio-

cultural status or vice versa. Similarly, the fact there are genetic 

differences in IQ test scores does not necessarily mean that intelligence 

is genetically determined. To conclude that differences between two 

populations on a particular trait must be due to genetic factors simply 

because that trait is under genetic control is illogical, and unfounded 

(Hunt 1969, Kagan 1969, Hernstein 1971). 
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As one author pointed out, for individual differences within the 

population, it is almost a necessity to postulate genetic reasons, but it 

is rather ridiculous to postulate variances in the gene pool to account for 

behavioral differences between populations. In the absence of firm data, 

and given current methodological limitations, she felt it absurd to main

tain that intellectual differences, or IQ differences, are necessarily 

genetically controlled (Scarr-Salapatek 1971a). 

Another point that was made was that, since racial stratification 

and socio-economic deprivation correlate, any study which compared the 

status of Blacks and Whites is suspect. Only by having comparison 

samples of black and white subjects raised in equivalent, comparable 

environments could Jensen's thesis be proven (Bodmer and Cavalli-Sforza 

1970, Scarr-Salapatek 1971b). In fact, the argument could be advanced 

that being Black or some other non-White minority in a White-dominated 

society is sufficient disadvantage, sufficient change in the environment, 

to account for the differences in attained scores. In this view, it is 

impossible to estimate the genetic and environmental variances between 

races (Crow 1969, Scarr-Salapatek 1971b). 

Apropos to this view is the statement made by Gage (1972, p. 311) 

Although we lack the data necessary for environment compari
sons . . . we can offer some reasonable conjectures based on 
the history of the two races . . /The situation is comparable 
toj a massive experiment in which radical manipulations of 
the environment constituted the experimental treatment. One 
substantial fraction of the population was enslaved, literally, 
not figuratively. Then, after being freed, it was subjected to 
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an elaborate, pervasive, systematic, and rigorously enforced 
set of social, political, economic, and educational discrimi
nations. The treatment operated so as to impair the fabric of 
that fraction's familial and educational life. The experimental 
group was deprived of books and access to opportunities to 
hear standard English. Its workers were kept so physically 
tired by hard labor that they seldom could find energy for self-
educative activities demanding intellectual effort. The ex
perimental fraction was insulted, impoverished, made fearful, 
and instilled with self-hatred. In short, it would be difficult 
for psychologists, using what research has yielded concerning 
factors affecting cognitive functioning and development, to 
plan an environment better designed to harm the average intel
ligence of an experimental group . . . The subjects were not 
randomly assigned to the alternative treatments /But instead 
were assigned on the basis of race7 • • • Hence it has been 
impossible to determine, at least on the basis of the logic of 
experimental design, whether the resulting differences in the 
numerous dependent variables including IQ should be attrib
uted to the treatment or to the race of the subjects. 

Another point of criticism was that much of Jensen's conclusions 

were derived from the studies of identical and fraternal twins. Other 

authors reported quite different conclusions from similar twin studies. 

In an extensive twin study, where black and white subjects were matched 

with respect to socio-economic status, it was learned that the percentage 

of total variance attributable to genetic sources was always higher in 

the advantaged group of both black and white races. Using an analysis 

of variance technique, it was found that advantaged and disadvantaged 

children differed primarily in the proportion of the variance of their apti

tude scores which was attributable to environmental sources. The conclu

sion was that genetic factors were not strong determinants of the aptitude 

scores within the disadvantaged groups of either the black or white 
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race (Scarr-Salapatek 1971b). Essentially the same view was expressed 

by Bandura and Walters (1963). Their studies of identical twins who had 

been reared apart led them to conclude that social learning variables 

could produce marked differences in patterns of behavior, even when 

genetically determined attributes remained relatively constant. 

Since genetic expression is profoundly influenced by environment, 

it seems only logical to expect a complex characteristic like intelligence, 

a product of many genes, to be strongly affected by environmental influ

ences (Bodmer and Cavalli-Sforza 1970). 

An important criticism of Jensen's conclusions relates to the 

appropriateness of the mathematical model which he had employed in his 

analysis. Some doubt was expressed as to the validity of the underlying 

assumptions with regard to the genetic data on hand. Also it was noted 

that the estimate of hereditability is dependent on the specific genetic 

model which is picked and that each model has its own specific limita

tions. The resulting estimates of heredity can vary considerably; for 

example, the 1950 Burt study referred to by Jensen yields values of 

forty-five to sixty per cent with one model and eight to eighty-five per 

cent with another (Bodmer and Cavalli-Sforza 1970, Crow 1969). 

Amid the fire and furor, one aspect of the problem has been 

virtually overlooked. The argumentation has centered about questions of 

analytic technique, of relevance of models, of interpretation, but little 

attention has been paid to the question of the validity of the original IQ 
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data. Kagan (1969) touched on it briefly, when he noted that the conclu

sions of Jensen, Burt and others are based on data obtained by adminis

tering standardized intelligence tests to white and non-white students. 

But as Kagan pointed out, IQ data from standardized tests may not 

accurately reflect the true intellectual potential of lower-class or cul

turally different children. The validity of the data, and of the conclusions 

based upon them, is dependent upon the appropriateness of the test to the 

particular cultural/ethnic group in question. 

Cultural/Ethnic Appropriateness of Tests 

Overview 

The use of standardized tests with ethnic minorities has been 

seriously challenged by various writers at different times. The question 

often raised is whether standardized test results can be valid measures 

if the person being tested has been reared in a culture different from that 

of the person who made the test. Perhaps the only safe conclusion that 

can be drawn is that standardized tests measure the degree to which the 

intellectual apparatus of the minority children is similar to that of white 

children. In other words, standardized test results are more a measure 

of intellectual acculturation, than of intellectual potential (McKinley, 

Bayne and Nimnicht 1970). 

In the opinion of some writers, any test score is the reflection of 

a combination of innate ability and the experience of the subject. This 
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is felt to be especially true for intelligence tests since they are depen

dent upon the particular culture of the people for whom the test was 

designed. Little consideration has been given to the fact that environ

mental background plays a tremendous part in whatever manifestation of 

innate intelligence an individual might exhibit. To some writers, trans

ferring tests to cultures different from the one for which they were de

signed is illogical, the basic fallacy of test psychologists (MacArthur 

and Elley 1963; Segall, Campbell and Herskovitz 1966; Bodmer and 

Cavalli-Sforza 1970). 

However, this view is by no means universally shared. Predictably, 

the literature portrays a wide spectrum of attitudes toward the question of 

cultural bias on intelligence tests, running the gamut from blanket endorse

ment to total rejection, with a multitude of in-between stages. 

Several writers have written in defense of conventional intelli

gence tests, stating that they were doing the Job well. The fact that cul

tural bias appeared to be operating on such tests, the fact that minority 

groups in general scored below the white majority, was not accepted as a 

particularly valid criticism of the tests. The view was that even though 

they were biased, tests were still good predictors of academic success 

(France 1964, Wechsler 1966, Stanley 1971). ToWechsler, such dif

ferential results were merely a reflection of the basic unfairness of Life. 

In marked contrast to this rather complacent outlook, was the 

pessimistic view expressed by certain other writers. To some, the 
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intelligence test was an over-worked, out-moded tool of education, one 

which had long since out-lived its usefulness (Good 1955). To others, 

tests which discriminated against minority groups were in violation of 

their human and civil rights. Since intelligence tests measured minority 

capabilities so poorly, they should be abandoned altogether (Brazziel 

1972). 

The third viewpoint was that more precise, more appropriate 

instruments needed to be developed, tests divorced as much as possible 

from inequalities of cultural background. Such instruments could better 

serve to identify potentially gifted children from deprived or culturally 

different backgrounds (MacArthur and Elley 1963). 

Evaluation of Extant "Culture-Fair" Tests 

In the past numerous attempts have been made to develop culture 

free/culture fair tests. Torrance (1968) reported that the most commonly 

used instruments for purported culture-fair studies were the Peabody 

Picture Vocabulary Test, the Goodenough Draw-A-Man Test and Raven's 

Progressive Matrices. Also mentioned frequently in the literature were 

the Davis-Eells' Games, the Lorge-Thorndike Non-Verbal Tests, and 

Cattell's Test of g. Although these tests have been commonly used, 

there was little evidence in support of their claim of test-fairness. 

The Peabody test was immediately suspect because of the inap

propriate standardizing sample; middle-class white children in Nashville, 
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Tennessee are hardly representative of minorities in the United States 

population. 

Regarding the Goodenough, Dennis (1960) concluded that the 

drawings probably revealed little about intelligence but merely reflected 

cultural traditions in art forms. Similarly, Pringle and Pickup (1963), in 

reporting a study of English school children, wrote that test-retest 

reliability was too low for the Goodenough to be regarded as a stable 

measure of intelligence; it did not discriminate satisfactorily between 

successive years; furthermore, it didn't even correlate well with either 

the WISC or Stanford-Binet scores of the testees (about .20 on the 

average). 

Although it was reported that intercultural differences produced 

sets which limited an individual's flexibility of approach to figural 

items (Hudson 1960), Raven's Progressive matrices received some of 

the better reports. MacArthur and Elley (1963) said that it proved to be 

the most useful test; it had face validity, a respectable reliability, and 

was a reasonably good predictor of academic success. They also reported 

that the Lorge-Thorndike Figure Analogies subtest and Cattell's Test of g 

showed similar promise. 

Although an occasional test received some limited endorsement in 

the literature, the overall view seemed to be that the culture-fair test 

movement had failed; it had not lived up to the test-designers' intentions 

(MacArthur and Elley 1963, Bodmer and Cavalli-Sforza 1970). Nor were 
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recent research efforts viewed in a much better light. As Torrance (1968) 

said, there have been a few innovations and many modifications, but 

improvements have been marginal. 

Variables Related to Test Performance 

In addition to cultural/ethnic differences, other variables have 

been thought to have a potential relationship to test performance. Among 

those reviewed were: personality, home language, examiner race, family 

size, closeness of ties with parent culture. 

Regarding the influence of personality, Eysenck. and White (1964) 

reported that their data indicated that children who scored high or low on 

a neuroticism scale differed very significantly in the way their mental 

abilities were structured. Cattell (1963) wrote that even some of the so-

called "primary abilities" appeared to be outcroppings of personality 

factors in disguise in the cognitive realm. 

Another variable receiving attention from several investigators was 

home language. Language variations have marked effects on intellectual 

development. Language is a culturally influenced vehicle; the language 

of the parent culture influences the person's perception of the world about 

him and consequently, his performance on the typical test (Yoshino et al. 

1969; Spence, Mishra, Ghozeil 1971). Prior research has shown that 

inter-group differences are greatest with verbal items and least with non

verbal items (Guthrie 1963; MacArthur and Elley 1963). Yet, as Wechsler 



26 

(1966) and Torrance (1968) pointed out, merely eliminating verbal items 

and substituting non-verbal ones does not necessarily eliminate test bias. 

Bilingualism is another aspect of the language environment which 

complicates the problem even further. Typically, the result of a bilingual 

environment is that the person involved has only limited facility in either 

language (Kidd, 1960). However, there are some advantages to the bi

lingual home environment in certain situations. Although the highest 

scores were attained by children from monolingual, English-speaking 

homes, Spence, Mishra and Ghozeil (1971) reported that there appeared 

to be a significant intellectual advantage for children from homes where 

both English and Spanish were spoken, as opposed to children from homes 

where only Spanish was spoken, even though both groups were disad

vantaged with regard to the knowledge of English word meanings. 

The relationship between family size and performance on stan

dardized tests was investigated by Yoshino et al. (1969). They found that 

Mexican-American children from small families scored higher than simi

lar children from large families. This relationship held true for all tests 

administered, including standardized intelligence tests and picture vocab

ulary tests. The hypothesis was advanced that small family size is more 

conducive to learning cognitive skills. With fewer children, each child 

tends to receive more individual attention from parents, thus stimulating 

his cognitive growth. 



Abramson's study (1969) showed that, for test performance of 

first-grade children, there was a small but significant interaction between 

examiner race and testee race. Abramson hypothesized that such inter

action, both positive and negative, operates at all levels of testing. 

Closeness of contact with the parent culture is yet another vari

able that has been investigated. A hypothesis sometimes proposed with 

regard to academic attainment of Mexican-Americans in the Southwest is 

that the people who have the strongest or closest ties with Mexico are 

the ones who will have the most difficulty in the school situation. A 

recent study (Henderson and Merritt 1968) seems to refute this position. 

Their data showed that there was no significant difference with regard to 

contact with Mexico between the high potential student and the low 

potential student. The indication, they said, was that the high potential 

group probably had a greater availability of the types of experience 

which facilitated intellectual development. 

To some writers, the study of variables like the ones reported 

above is tangential to the issue. For them, at least part of the problem 

of test bias is inherent in the very nature of testing itself. They stated 

that when one attempts to measure intelligence, some indication of the 

capacity for learning and adaptation is sought. Yet what is really mea

sured is performance, from which is inferred ability, from which is 

inferred capacity (Good 1955). To obtain an individual's intelligence 

test score, his performance on a given intelligence test is compared 



with the performance of other individuals who are chronologically equiv

alent. It is assumed that equal chronological age implies equivalence 

in learning opportunities, but obviously, that argument is warranted only 

if all children having the same chronological age have had equal oppor

tunities to learn the material relevant to performance on the intelligence 

test. In fact,that is not usually the case (Segall et al. 1966, Rohwer 

1971). The basic question is whether an intelligence test score is an 

accurate reflection of a person's learning potential. Do tests actually 

measure what they are purported to measure (McKinley, Bayne and 

Nimnicht 1971; Rohwer 1971)? 

Perhaps the most thorough treatment of the variables in the situa

tion was Cattell's (1963) study in which he reported that second-order 

factor analysis had established the existence of two previously unidenti

fied factors, fluid general ability (g^), and crystallized general ability 

(gc). This latter factor, (gc), loaded more highly on those cognitive 

performances in which skilled judgment habits had become crystallized 

as a result of earlier learning. On the other hand, the fluid factor showed 

more in tests requiring adaptation to new situations, where crystallized 

skills were of no particular advantage. To a large extent, gc was depen

dent on cultural habits and was a product of environment, but g^ was 

biologically and physiologically determined. His analysis showed that 

this fluid ability factor has no significant loading on any personality 

factor, but stood as a measure of pure ability. Cattell pointed out that a 
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substantial part of the traditional test score derived from gc, which he 

felt to be a general achievement factor. He stated that there were 

numerous difficulties inherent in cross-cultural comparisons and sug

gested that, since gc was at the mercy of culture, the more valid, reliable 

and intelligible measure would be tests based on the fluid ability factor. 

Although factor bias may be an important aspect of the problem, 

even more basic to the question is the bias inherent in the test-maker 

himself. Some writers, this one included, feel that psychologists in 

general have been extremely reluctant to recognize that groups or indi

viduals perceive differently as a result of their cultural backgrounds. In 

the view of MacArthur and Elley (1963), even behaviorists, who have 

emphasized the learned components of perception, have failed to concede 

the inevitable differences between peoples of different cultures. 

Every person is the product of his environment, his culture; he 

must operate within the limitations of his own enculturated perceptions 

and schemas. By necessity, test design and test construction are shaped, 

to a greater or lesser extent, by the test-maker's prior history. Test-

makers, like other humans, are prone to ethnocentric bias. They tend to 

assume that other observers perceive the world in the same way they do. 

Thus, differences in response must be differences in ability; the possibility 

that they may merely relfect differences in perceptual content is over

looked (MacArthur and Elley 1963, Segall et al.1966). 
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Summary 

Holtzman's article (1971) summarized the situation to date. In it, 

he stated that a generation ago the typical study of mental measurement 

and social variability involved giving tests standardized on middle class 

whites to people of other ethnic, linguistic and socio-economic back

grounds. Today, more attention is being given to devising procedures 

for measurement and evaluation which are indigenous to the culture under 

study. In his opinion, measurement across sub-cultures within a given 

nation requires the full participation of representatives from each sub

culture — a condition which has been met by all too few investigators 

thus far. 

The study reported in the next chapters was an attempt to meet 

this condition. The underlying assumption is that minority members 

could lend greater insight into the problem of cross-cultural testing, 

insight which Anglos do not have, cannot have, because of their encul-

turated biases. 



CHAPTER 3 

DESIGN OF THE STUDY 

There were four main steps to the data-gathering phase of the 

research design. First, a battery of different kinds of test items was 

assembled. Next, respondents from three minority groups were contacted 

and selected; these respondents then went through the battery and bias-

rated each item-type. Finally, representatives of each group of respon

dents were asked to give their opinions about what causes some item-

types to be highly biased. 

Development of the Research Instruments 

Prior to the solicitation of participating respondents, the researcher 

devised a rating sheet and assembled a battery of different item-types 

which represented some of the various kinds of items found on standard

ized tests. 

Selection of the various items and item-types was based in part 

on the researcher's own experience as a counselor/testor working with 

minority groups and, in part, on prior item analyses reported in the litera

ture on cultural bias and testing. 

Tests for forty-one item-types were selected from the Educational 

Testing Service (ETS) "Kit of Reference Tests for Cognitive Factors." Tests 
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for four other item-types were devised by the author: one similar to ETS 

Kit test, "Match Problems"; one similar to Wechsler's "Block Design"; 

two similar to the Stanford-Binet tests, "Ingenuity" and "Enclosed Box 

Problems." Directions for, and samples of, the various item-types used 

in the study are reproduced in Appendix B, along with a brief description 

of the ETS "Kit of Reference Tests for Cognitive Factors." 

Although most of the tests included were for tasks of a non-verbal 

nature, not all verbal item-types were removed. Some were retained, 

both for comparison purposes, and also because it was felt that to remove 

them completely would be to interject another form of btas into the study. 

It is often presupposed that all verbal item-types are inappropriate, but 

is that necessarily true? And are all verbal item-types equally biased 

for all non-Anglo groups? To answer such questions, some verbal forms 

had to be included. 

Respondents 

General Description 

Respondents were members of the three largest minority groups in 

the Southwest, i.e. , those U.S. sub-cultures normally subsumed under 

the names "American Indian, or Amer-Ind," "Negro, or Black" and Mexi

can American, or Chicano." In an attempt to get a cross-sectional repre

sentation of each group, respondents of various ages, occupations, 

educational levels, and geographic locations were selected. All 
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respondents were successful members of their respective groups, as evi

denced by the fact that they had a lawful, annual income of $5,000 or 

more, or were currently enrolled in college. In addition, each respon

dent was involved to some extent with some minority relations program, 

e.g., Neighborhood Youth Corps, Black Student Union, Career Opportuni

ties Program, etc. 

It was felt that cooperative, willing subjects who met the three 

criteria of minority group membership, success, and involvement, could 

contribute to the achievement of the objectives of the study. The fact 

that the subjects came from a cultural minority, yet were successful 

within the dominant culture, indicated that they shared to some extent 

the perspective of both "camps," i.e., their own culture and the domi

nant over-culture. The fact that the subjects were actively involved 

with minority relations programs indicated that they had not rejected 

their own culture and were interested in the problems of cross-cultural 

conflict. Since they rejected neither culture, but were "keeping a foot 

in both camps" it was felt that they would make excellent respondents 

with valuable insights, a "bridge" between the cultures. 

Specific Groups and Areas Involved in the Study 

The majority of Amer-Ind people in the Southwest belong to one of 

three cultural-linguistic families, Athapascan, Piman, or Pueblo; for this 
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reason, Amer-Ind respondents were members of these tribes: Apache or 

Navajo (Athapascan), Papago or Pima (Piman), or Hopi (Pueblo). 

Most Blacks in the Southwest live in metropolitan areas; a small 

percentage live in, or near, small farming/ranching communities. 

Chicanos are widely spread across the Southwest and are located 

in many different areas: metropolitan, small farming/ranching areas, and 

the various communities along the Mexican border. 

In order to have representation from each of these groups/areas, 

respondents were solicited from the following sites: Polacca and Oraibi 

on the Hopi Reservation, Chinle and Many Farms on the Navajo Reserva

tion, Whiteriver and Fort Apache on the White Mountain Apache 

Reservation, the Gila River Indian Community (Pima), the communities 

of Casa Grande, Coolidge and Randolph (a farming/ranching area), and 

Nogales, located on the U.S. - Mexican border. The remaining respon

dents came from the Tucson area. Within the metropolitan area itself are 

located sizeable populations of all three minority groups; adjacent to the 

city is one of the Papago reservations, San Xavier. Also located in the 

Tucson area are two institutions of higher learning; both have a rather 

large non-Anglo population. The University of Arizona is a long estab

lished, metropolitan university with an enrollment in excess of 25,000, 
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of which 7.6 per cent are identified among the three cultural/ethnic 

groups in question. Pima College is a relatively new, two-year institu

tion which has made a concentrated effort to achieve a cross-cultural 

mix; of their 5,500 full- and part-time student body, approximately one-

'ft 
third are members of the three groups involved in the study. 

Solicitation of Respondents 

Educators, community leaders and other sources were requested 

by letter and personal contact, to furnish names of people in their areas 

who met the three selection criteria outlined above. (In many instances, 

these community sources were personal friends or acquaintances of the 

researcher, or were persons suggested to him by other acquaintances. 

By picking areas where the researcher had some prior association, it was 

possible to greatly cut down contact and recruitment time while still 

achieving the balanced population desired.) Potential respondents were 

contacted and an attempt was made to interest them in the project. In 

all, over 100 persons were approached. The group of respondents finally 

selected consisted of 63 persons, equally divided between the three 

minority groups. There were 34 males and 29 females, 19 full-time 

*Estimates from the Office of the President's Assistant for Minority 
Affairs, University of Arizona, and the Office of Special Services, Pima 
College. 
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students, 28 part-time students and 16 non-students in the sample, from 

11 different communities and 2 college campuses. 

Evaluation of Item-Types by Respondents 

Ratings for each item-type were obtained by having the respon

dents go through the various test items as if they were actually taking 

a test; then they were asked to rate each item-type in terms of bias 

against their particular group. 

On a separate rating sheet (See Appendix B), the various item-

types were rated as either H (high bias), I (intermediate/indeterminate), 

or L (low bias). Respondents were told that items judged to be very 

unfair or very inappropriate to their particular minority, were to be 

coded"H"; items judged to be more-or-less fair or appropriate to their 

culture were to be coded"L']; all other items were coded "I." It should be 

noted that these are degrees of bias against the minority and in favor of 

the dominant Anglo sub-culture. 

Typically, the survey was accomplished in two sessions of 

approximately two to two and one-half hours each. The organization of 

each session was basically the same. The respondents took approxi

mately an hour to work through the directions and set of sample items for 

ten to twelve different item-types. Then they spent ten or fifteen min

utes evaluating and judging each of these item-types with regard to the 
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cultural bias which they felt was embodied in each type of item. After a 

short break, the respondents went back to the test survey and again 

worked through ten to twelve different item-types and then evaluated 

those. 

Instructions to Respondents 

During the course of the survey care was taken to not let the 

subjects feel threatened by the "rightness/wrongness" of their answers. 

In each testing session it was emphasized that although they were to 

proceed through the different test items as if they were taking a test, 

there would be no score attached to them personally; in fact, the individual 

items would not be graded (i.e., marked "right" or "wrong") unless it 

was specifically requested by the respondent. The point was made that 

the object of the test items was not to evaluate the person, to "test" 

them, but rather was to present them with information so that they 

might make more accurate decisions regarding the fairness/appropriateness 

of the different item-types. Further, the respondents were asked 

to base their judgment on the general nature of the item-type, and not 

on whether individual items were "good" or "bad, " difficult or easy. 

Lastly, they were instructed to make judgments on the basis of cultural 

appropriateness, not on age appropriateness (i.e., not judge the 

item-types as high biased simply because it was inappropriate for younger 

children). As pointed out in the manual for the ETS Kit, and as pointed 
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out by the researcher during the various testing sessions, the item-types 

contained within the survey were appropriate to people in the range of 

approximately sixth grade through adult. 

The researcher took great care to avoid interjecting his own 

perspectives or opinions into the evaluation. After distributing the 

survey materials and the evaluation sheets to the respondents and ex

plaining the nature of the task that they were to perform, the researcher 

sat back and made no further comments, except to clarify a point with 

regard to task performance or the interpretation of directions, etc. 

Supplemental Data Gathering 

At the end of each rating sheet, there was also a space for writ

ten comments. During each rating session, the respondents were urged 

to make any evaluations which came to mind with regard to the bias of 

particular items. They were especially asked to comment upon their 

reasons for evaluating certain types of items as high bias. 

At a later date, representatives of the three minority groups were 

asked to meet with the researcher to discuss the high bias items. 

Specifically, these respondents were asked to give their opinions on 

what made particular item-types highly biased. The researcher empha

sized his recorder role during these sessions and attempted to stay out 

of the discussion as much as possible. Tapes of two sessions were made 

and reviewed by an outside observer to check for interviewer bias. The 



purpose of this phase of the study was to explore the nature of item bias 

from the viewpoint of the minority member. It was hoped that this could 

shed new light on the test bias phenomenon. 

Anglo comparison group. It was suggested that, in a survey of 

this type, one might get equivalent results by using middle-class Anglo 

respondents instead of minority respondents; and possibly better results 

could be attained if one used people who were knowledgeable in the field 

of testing. In an attempt to get some indication of the validity of this 

criticism, it was decided to solicit a small group of middle-class Anglo 

students and middle-class Anglo professors of psychology and educational 

psychology to go through the same test survey. The Anglo respondents 

were informed that the various item-types had been previously rated by 

Amer-Ind, Black and Chicano respondents; they were being asked to judge 

the same set of item-types for comparison purposes. Since the Anglo 

respondents lacked specific knowledge of the particular cultural/ethnic 

groups, they were asked to rate each item-type in terms of its bias 

against non-Anglos in general. 

Time Involved in Study 

A National Science Foundation Grant was awarded for the period 

March 1971 to March 1972. Because of the breadth of the geographic 

area covered by the study and because of the number and the length of 

various trips needed to recruit and to gather data (approximately 2500 
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miles were covered in out-of-town travel alone), the data-gathering 

phase of the study took five to six months. The actual time spent by 

each respondent in completing the study, not counting his recruitment 

time, was approximately four and one-half hours. 

Expected Results 

From the initial item-pool which was submitted to the respondents, 

it was expected that a sizeable number of item-types would be deleted, 

having fallen within the indeterminate/intermediate category. It was ex

pected that the remaining items would have been identified as either 

high bias or low bias; each minority, independent of the other two, 

would have categorized the items relative to that particular minority 

group. Figure 1 is a schematic representation of anticipated distribu

tion of low-bias items. 

It was assumed that the rating of items would yield sets of both 

high and low bias categories with the following implications for educa

tion and testing. First, a careful analysis and evaluation of those items 

identified as High could lend valuable insight into those factors which 

constitute test bias and could go far toward defining the precise nature 

of cultural bias as it operates on tests of cognitive ability. Such informa

tion on the nature of cultural bias could form the basis for making needed 

curriculum changes and for adapting curriculum methods to fit the educa

tional needs of the different sub-cultures. 
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Amer-Ind 

Chicano Black 

Figure 1. Hypothetical Distribution of Low Item-Types Among 
Three Minority Groups. 

Secondly, with regard to the low bias items it was expected that 

certain item-types would be unique to a particular group but it was hoped 

that areas of commonality would exist, that is, it was hoped that some 

items would be identified as low bias by more than one group (indicated 

by the overlap areas in Figure 1). It was especially hoped that there 

would be item-types which were common to all three minority groups (in 

the diagram, this is represented by the central area where all three 



42 

circles overlap). Such commonalities or overlap item-types, if they did 

exist, could form the basis for developing a true test of minimal cultural 

bias, valid across the four sub-cultures. 

Third, if no low bias commonalities did exist, if all items which 

were low for one group were higher for another, it would still be possible 

to develop "culture-specific" tests for each separate group, using the 

item-types which were appropriate to each. 

Fourth, in the unlikely event that no low bias item-types were 

identified, such information would also be valuable, since it would be 

evidence for the contention by some psychologists/educators that a 

true test of minimal cultural bias is not an attainable reality. Often

times, it is just as valuable to show that some goal is not attainable 

as it is to show ways in which to achieve it. Scientific theory is ad

vanced by both positive and negative results. 



CHAPTER 4 

ANALYSIS OF STUDY RESULTS 

Comparison of Ratings by Cultural/Ethnic Group 

From the collected judgement sheets of all respondents, the 

evaluations of each item-type were tabulated by ethnic group. Within 

each group an overall rating was assigned to each item-type based on the 

proportion of high, low, and indeterminate ratings that each item-type 

received. This is shown in Tables 1,2, and 3. The first column of 

each table lists the various item-types in alphabetical order. The next 

three columns show the basic bias-ratings and the percentage of indi

vidual respondents who assigned each rating to the item-type; the fifth 

column gives an overall group rating based on these percentages. (The 

decision rule for these overall ratings is described below.) The last 

column, nA, indicates the number of persons who responded to that partic

ular item. * 

In order to reflect qualitative differences in the overall group 

rating patterns, two conditional or marginal ratings, Hand L, were 

* The number of respondents is not constant because of two things: 
in some instances, a respondent skipped or omitted an occasional item-
type on the rating sheets; in addition, there were a few respondents who 
began the survey, but were unable to return for the second session be
cause of a variety of reasons, e.g., sickness, prior committments, etc. 

43 
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added to the original H, I and L rating code. A double criterion system 

was used in assigning these overall group ratings to individual item-

types: 

High (H) or Low (L) ratings were assigned when (a) at least 70% 

of the group picked that rating category initially, and (b) there was at 

least 50% difference between the high and low ratings. 

Marginal High (H) or Low (L) ratings were assigned when (a) 40-69% 

of the group picked the High (or Low) category initially, and (b) there 

was at least 25% difference between the high and low categories. 

Intermediate/Indeterminate (I) ratings were assigned all other 

instances. 



Table 1. Amer-Ind Ratings of Item-Types 

Individual Group 

:em-Types H 
Ratings 

L 
Rating 

Overall ni  

Bi-1 .20 .35 .45 L 20 

Bi-2 .45 .45 .10 H 20 

Cf-1 .14 .48 .38 I 21 

Cf-2 .14 .29 .57 L 21 

Cf-3 .15 .25 .60 L 20 

Cs-1 .29 .52 .19 I 21 

Fa-3 .62 .33 .05 H 21 

Fe-3 .33 .29 .38 I 21 

Fi-1 .29 .29 .43 I 21 

1-1 .29 .52 .19 I 21 

1-2 .52 .24 .24 H 21 

1-3 .38 .33 .29 I 21 

Le-1 .24 .29 .48 I 21 

Le-2 .19 .29 .52 L 21 

Le-3 .14 .43 .43 L 21 

Ma-1 .05 .48 .48 L 21 

Ma-2 .25 .40 .35 I 21 

Mk-1 .29 .19 .52 I 21 

Mk-2 .57 .33 .10 H 21 

Mk-3 .71 .10 .19 H 21 

Ms-1 .25 .25 .50 L 20 

Ms-2 .30 .40 .30 I 20 

Ms-3 ;35 .25 .40 I 20 



Table 1. (Continued) 

Item-Types H 

Individual 
Ratings 

I L 

Group 
Rating 
Overall ni 

N-l .05 .43 .52 L 21 

N-2 .14 .38 .48 L 21 

N-3 .00 .33 .67 L 21 

P-l .14 .14 .71 L 21 

P-2 .19 .38 .43 I 21 

P-3 .05 .24 .71 L 21 

R-2 .38 .43 .19 I 21 

R-4 .43 .43 .14 H 21 

Re-2 .58 .32 .11 H 19 

5*
 

CO 1 .55 .30 .15 H 20 

Rs-3 .35 .35 .30 I 20 

Rx-1 .10 - .40 .50 L 20 

S-l .20 .40 .40 I 20 

S-2 .50 .35 .15 H 20 

Sep-3 .55 .35 .10 H 20 

Ss-1 .05 .30 .65 L 20 

Ss-2 .35 .25 .40 I 20 

Ss-3 .25 .50 .25 I 20 

Vz-1 .20 .35 .45 L 20 

Vz-2 .20 .40 .40 I 20 

Vz-3 .45 .40 .15 H 20 

We-1 .06 .31 .63 L 16 
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Table 2. Black Ratings of Item-Types 

Item-Type H 

Individual 
Ratings 

I L 
&8B& 
Overall ni 

Bi-1 .30 .10 .60 L 20 

Bi-2 .35 .12 .53 I 17 

Cf-1 .41 .18 .41 I 17 

Cf-2 .14 .10 .76 L 21 

Cf-3 .06 .18 .76 L 17 

Cs-1 .65 .05 .30 H 20 

Fa-3 .76 .00 .24 H 21 

Fe-3 .29 .18 .53 I 17 

Fi-1 .14 .14 .71 L 14 

1-1 .24 .10 .67 L 21 

1-2 .50 .19 .31 I 16 

1-3 .52 .10 .38 I 21 

Le-1 .35 .12 .53 I 17 

Le-2 .10 .05 .86 L 21 

Le-3 .10 .00 .90 L 21 

Ma-1 .10 .05 .86 L 21 

Ma-2 .24 .06 .71 L 17 

Mk-1 .57 .10 .33 I 21 

Mk-2 .65 .18 .18 H 17 

Mk-3 .81 .13 .06 H 16 

Ms-1 .00 .20 .80 L 15 

Ms-2 .05 .15 .80 L 20 

Ms-3 ;o7 .20 .73 L 15 
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Table 2. (Continued) 

Individual Group 
Ratings Rating 

Item-Tvoe H I L Overall ni  

N-l .10 .10 .81 L 21 

N-2 .13 .19 .69 L 16 

N-3 .14 .14 .71 L 21 

P-l .15 .05 .80 L 20 

P-2 .06 .06 .88 L 17 

P-3 .05 .05 .90 L 20 

R-2 .35 .35 .29 I 17 

R-4 .53 .18 .29 I 17 

Re-2 .38 .19 .44 I 16 

Rs-1 .38 .31 .31 I 16 

Rs-3 .38 .31 .31 I 16 

Rx-1 .30 .25 .45 I 20 

S-l .25 .10 .65 L 20 

S-2 .35 .25 .40 I 20 

Sep-3 .44 .06 .50 I 16 

Ss-1 .10 .15 .75 L 20 

Ss-2 .38 .19 .44 I 16 

Ss-3 .25 .20 .55 L 20 

Vz-1 .65 .10 .25 H 20 

Vz-2 .56 .19 .25 H 16 

Vz-3 .60 .15 .25 H 20 

We-1 .21 .11 .68 L 19 



Table 3. Chicano Ratings of Item-Types 

Individual Group 
Rating n, 

Item-Types H I L Overall 1 

Bi-1 .15 .15 .70 L 20 

Bi-2 .17 .22 .61 L 18 

Cf-1 .17 .33 .50 L 18 

Cf-2 .05 .14 .81 L 21 

Cf-3 .05 .18 .76 L 17 

Cs-1 .38 .24 .38 I 21 

Fa-3 .71 .19 .10 H 21 

Fe-3 .47 .24 .29 I 17 

Fi-1 .29 .29 .41 I 17 

1-1 .52 .19 .29 I 21 

1-2 .29 .24 .47 I 17 

1-3 .29 .24 .48 I 21 

Le-1 .00 .18 .82 L 17 

Le-2 .10 .14 .76 L 21 

Le-3 .05 .14 .81 L 21 

Ma-1 .05 .15 .80 L 20 

Ma-2 .05 .32 .63 L 19 

Mk-1 .29 .19 .52 I 21 

Mk-2 .63 .16 .21 H 19 

Mk-3 .72 .11 .17 H 18 

Ms-1 .18 .18 .64 L 17 

Ms-2 .15 .15 .70 L 20 

Ms-3 -.11 .33 .56 L 18 



Table 3. (Continued) 

Item-Types 

Individual 
Ratings 

H I L 

Group 
Rating 
Overall ni 

N-l .10 .10 .80 L 20 

N-2 .  .05 .21 .74 L 19 

N-3 .10 .10 .80 L 20 

P-l .15 .20 .65 L 20 

P-2 .00 .18 .82 L 17 

P-3 .00 .05 .95 L 20 

R-2 .26 .32 .42 I 19 

R-4 .26 .11 .63 L 19 

Re-2 .44 .38 .19 H 16 

Rs-1 .56 .17 .28 H 18 

Rs-3 .50 .17 .33 I 18 

Rx-1 .25 .25 .50 L 20 

S-l .10 .25 .65 L 20 

S-2 .16 .37 .47 L 19 

Sep-3 .44 .25 .31 I 16 

Ss-1 .10 .00 .90 L 20 

Ss-2 .11 .39 .50 L 18 

Ss-3 .10 .10 .80 L 20 

<
 

N
 1 I—
4 

.30 .15 .55 L 20 

Vz-2 .11 .17 .72 L 18 

Vz-3 .30 .40 .30 I 20 

We-1 .00 .25 .75 L 18 
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Reliability of Ratings 

In order to obtain some estimate of the reliability of the overall 

ratings of the three cultural/ethnic groups, Ebel's formula for Intraclass 

Correlation was employed (Guilford 1954, p. 395-7). This is essentially 

a two-way analysis of variance, employing a 3 x 45 matrix of ordinal 

data, i.e., the overall ratings were assigned values (H=5, H=4, etc.) 

and arranged in a rater-group versus item-type matrix. Table 4 shows 

the result of this analysis: 

Table 4. Intraclass Correlation Analysis of Ratings of Three 
Cultural/Ethnic Groups 

SOURCE SUM OF SQ. df VARIANCE 

Item-types 

Rater-groups 

Error 
(Remainder) 

122.771 

12.726 

33.941 

44 

2 

88 

Vi = 2.790 

not used 

Ve =0.386 

Total 169.438 134 not used 
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The mean reliability of any one group is given by 

Vi " Ve r . ,  — 
11 Vt + (K-l) Ve 

For these data, r^j = .675 

The mean reliability of all three groups together is given by 

r _ ^ - Ve 

33 ~ —vj 

For these data, r ^ = .862 

High and Low Item-Types 

In Chapter 3, it was hypothesized that a comparison of items 

rated High and Low by the three groups would show some amount of com

monality of item-types, i.e., some item-types would be rated the same 

by two or more groups. The actual distribution of High and Low item-

types and the amount of commonality is shown in Figure 2 and Figure 3. 

In Figure 2, each circle represents a particular cultural/ethnic 

group; within each circle are listed all item-types rated High (H or H) 

by that group. Item-types rated High by more than one group are shown 

within the areas where the respective circles overlap. 

Figure 3 is a similar presentation of the Low (L or L) item-types. 
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Amer-Ind 

Chicano Black 

Figure 2. Item-Types Rated High-Bias by 
Three Minority Groups 

Amer-Ind 

Black Chicano 

Figure 3, Item-Types Rated Low-Bias by 
Three Minority Groups 



54 

Differences Between Rating Groups 

It should be noted that the pattern of Highs and Lows is essen

tially reversed between groups, i.e., the Chicano group (C) which has 

the most Lows, has the fewest Highs; conversely, the Amer-Ind group (A) 

which has the fewest Lows, has the most Highs. Ratings for the Black 

group (B) fall somewhere between these two extremes. Table 5 illustrates 

this point: 

Table 5. Frequency of Ratings 

Rating ABC 

H 12 2 

H 10 5 3 

I 18 16 11 

L 14 6 12 

L 2 16 17 
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It might also be noted that six item-types received diametrically 

opposed ratings from different groups (Table 6). 

Table 6. Groups Giving Opposite Ratings 
to Item-Types 

Item-Type High Low 

Bi-2 A C 

S-2 A C 

R-4 A C 

Vz-1 B A ,C  

Vz-2 B C 

The three item-types viewed as High by all three groups are 

things which are highly dependent on verbal facility and prior experience; 

item-types in the A-C overlap area are also of this type, as are those in 

the A-only area. The one item-type in the B-C overlap area, and the 

three in the B-only area, are item-types which depend on visual skills. 

With regard to the Low item-types, the area common to all three 

groups contains item-types of four sorts: seven relate to visual skills; 
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two relate to memory; three relate to numerical ability; two relate to 

seeing relationships. (According to various reports of factor analysis 

(Wechsler 1958, Terman-Merrill 1960) these last item-types load heavily 

on the general intelligence factor, " g"). The item-types in the A-C 

overlap area involve both visual skills and the ability to see relation

ships. In the B-C overlap area are two sorts of item-types, one relating 

to memory and one relating to visual skills. Five of the seven item-types 

in the C-only area are of the visual sort, while the remaining two in

volve a reasoning factor. In the B-only area, one item-type involves 

verbal facility and the other relates to seeing relationships. 

To obtain some indication of the significance of the differences 

between cultural/ethnic groups, a Friedman 2-way Analysis of Variance 

was applied to the data. To do this, the overall group ratings (Tables 1, 

2, 3) were arranged in a 3 x 45 rater-group versus item-type matrix, and 

then were ranked across columns (Siegel 1956, p. 170). 

2 
The calculated value of Xr is 17.24, which is significant at the 

.001 level; therefore it would seem that ethnicity of the rater group does 

produce a differential effect. 

Comparison of Male and Female Ratings 

In order to assess the amount of sex bias inherent in the data, the 

rating sheets were re-tabulated on a Male-Female basis. Overall ratings 

for Males and Females were then assigned to each item-type,using the 

same criteria as before. 
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Comparison Within Groups 

Male-Female ratings within groups were compared first. Although 

there were many item-types which differed by one category*, there were 

only seven item-types among the three groups that had differences of 

two categories. There were no three-category differences within groups. 

Table 7 shows the seven item-types, the number of males and 

females assigning each rating to the different item-types, and a signifi

cance statement for each item-type. Significance was determined by the 

Kolmogorov-Smirnov 2-Sample Test (Siegel 1956, p. 127-136). 

Since only two of the item-types having a 2-category difference 

yielded significant sex differences of ratings, there was no point in 

further investigation since other item-types had smaller-sized differences. 

Overall Comparison 

Overall Male composite ratings (males of all three groups taken 

together) were compared to the overall Female composite ratings. No 

differences were judged to be significant at this level, since there were 

no 2-category or larger differences between Male and Female ratings. 

•Considering the set of five rating categories, a difference of one 
wou ld  i nd i ca t e  t ha t  t he  two  r a t i ngs  we re  ad j acen t  c a t ego r i e s ,  e . g . ,  H  
and H; a difference of two would indicate ratings two categories removed, 
e.g., H and I, etc. 
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Table 7. Ratings of Selected Item-Types, Male vs Female. 

Item 
Type L 

Male 

I H L 

Female 

I H 
Significance 

Level 

Le-3 7** 1 1 2 8 2 . 05  <  p  < .02  

A .*  Re-2 0 2 7 2 4 4 .  30<  p  < .20  

Sep-2 1 1 7 1 6 4 . 20<  p  < .10  

Ma-2 5 1 4 7 0 0 . 20<p^ . l 0  

B. Mk-2 3 2 5 0 1 6 . 50 ̂  p ̂ . 30 

S-l 9 0 2 4 2 3 . 30<p^ .20  

C. 1-3 3 4 6 7 1 0 .  02<  p  <  .  01  

* A = Amer-Ind B = Black C = Chicano 
** Cell numbers indicate number of individuals assigning rating to item-

type 

Summary 

Significant sex bias was shown for only two item-types out of 

three groups of forty-five; in other words, Male-Female differences of 

ratings were significant in only 1-1/2% of the cases. 
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Comparison of Anglo and Non-Anglo Ratings 

In order to make the Anglo versus Non-Anglo comparison, a 

Non-Anglo overall composite rating was assigned to each of the forty-

five item-types, based on the total frequency of H, I and L categories 

for all three minority groups, i.e., based on the ratings of the Amer-Ind, 

Black and Chicano respondents taken in toto. These overall composite 

ratings were then compared to the overall group ratings of the Anglo 

professors plus the Anglo students. 

Differences Between Groups 

Table 8 shows the Anglo and Non-Anglo ratings for each item-

type, and the algebraic difference between ratings (i.e., Anglo rating 

minus Non-Anglo rating). Positive and negative signs were retained to 

indicate any tendency of the Anglos to rate higher or lower than the Non-

Anglos. The sum of the absolute differences, divided by the~humber of 

item-types, is a measure of the average difference between Anglo and 

Non-Anglo ratings. Table 8 shows that, on the average, the Anglo rating 

was one category removed from the Non-Anglo ratings. 

The differences between the ratings of the Anglo and the Non-

Anglo groups is shown by the graph in Figure 4. As Figure 4 demonstrates, 

there was no consistent tendency toward either the high end or the low 

end of the rating scale. 
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Table 8. Comparison of Anglo and Non-Anglo Ratings 

Item 
TvDfi 

Ratinqs 

D-N 
Item 
TyDfi 

Ratin as 

D-N 
Item 
TvDfi 

Angio won-Anglo 
(N) y  D-N 

Item 
TyDfi 

An^lo Won-Anglo 
D-N 

Bi-1 I L +1 N-l I L + 2  

Bi-2 I I 0 N-2 I L +1 

Cf-1 L I -2 N-3 I L +2 

Cf-2 L L 0 P-l I L +2 

Cf-3 L L +1 P-2 L L 0 

Cs-1 I I 0 P-3 L L 0 

Fa-3 H H 0 R-2 H I +1 

Fe-3 H I +2 R-4 H I +1 

Fi-1 H L +2 Re-2 I I 0 

1-1 I I 0 Rs-1 H H +1 

1-2 L I -1 Rs-3 H I +1 

1-3 L I -1 Rx-1 L L -1 

Le-1 L L -1 S-l L L -1 

Le-2 L L 0 S-2 L I -2 

Le-3 L L +1 Sep-3 H I +2 

Ma-1 L L +1 Ss-1 L L 0 

Ma-2 I L +1 Ss-2 L I -2 

Mk-1 H 1 +2 Ss-3 L L 0 

Mk-2 H H +1 Vz-1 L I -2 

Mk-3 H H 0 Vz-2 L I -2 

Ms-1 L L -1 Vz-3 L I -2 

Ms-2 L L -1 We-1 L L -1 

Ms-3 L L 0 
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1 5 "  

1 0 - -

Figure 4. 

-1 0 +1 +2 +3 
Size of Difference 

Differences Between Anglo and Non-Anglo Ratings 
of Bias Against Non-Anglos. 

On the other hand, if the frequency of assigning each rating is 

considered, then a particular trend does seem to be apparent. This is 

shown in Figure 5. Depending on one's point of view, it could be said 

that the Anglos over-rated or that the Non-Anglos under-rated the item-

types . 
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Figure 5. Comparison of Anglo and Non-Anglo 
Frequency of Rating 

Comparison of Item-Types Rated High 
and Low by Both Groups 

The differences between what the Anglo group rated as High and 

Low for Non-Anglos and what the Non-Anglo composite group rated as 

High and Low is shown in Figure 6 and Figure 7. 
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Non-Anglo Anglo 

Figure 6. Comparison of Anglo Rating with Non-Anglo 
Composite Rating for Highs (H and H). 

Bi-1 /Cf-3 P-2 
Fi-1 Ae-1 P-3 
Ma-2 / Le-2 Rx-1 

. N-l I Le-3 S-l 
Non-Anglo | N_2 | ua-1 Ss-1 

N-3 I Ms-1 Ss-3 
P-X \ Ms-2 We-1 

,Ms-3 

Cf-1 

Ss-2 
Vz-1 
Vz-2 
Vz-3 

Anglo 

Figure 7. Comparison of Anglo Rating with Non-Anglo 
Compos i t e  Ra t i ng  fo r  Lows  (L  and  L) .  
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For the Highs, there was agreement on only four of the eleven 

item-types, or 36.3%; for the Lows, there was agreement on only six

teen of the thirty-one item-types, or 51.6%. However, even this modest 

degree of agreement is seen to be artificially inflated when one remem

bers that the Non-Anglo rating is a forced composite of the three groups. 

Since the Non-Anglo composite ratings are based on numbers alone, 

group differences are lost. There is a tendency to create more conditional 

Highs orLows than really exist, since a strong rating by one or two of 

the groups will tend to compensate for an "I" rating by the other group, 

moving the overall composite rating away from the center category. If 

the Anglo Highs and Lows are compared to the Non-Anglo consensus 

ratings (the three-way overlap areas of Figures 2 and 3), a different 

picture is obtained; this is shown in Figures 8 and 9. 

Fe-
Fi-1 Fa-3 

Mk- l^_2 t  Ang lo  Non-Anglo, Mk-2 

Mk-3 /R-4Rs-i 

Rs-3 

Sep-3 

Figure 8. Comparison of Anglo Rating with Non-Anglo 
Consensus Rating for Highs (H and H). 
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Non-Anglo Anglo 

Figure 9. Comparison of Anglo Rating with Non-Anglo 
Consensus  Ra t ing  fo r  Lows  (L  and  L ) .  

In this latter comparison, two item-types have been eliminated 

from the Low diagram and other item-types have been displaced. 

The ratios of agreement are now reduced to 3/11, or 27.2% for 

the Highs and 9/29, or 31.0%, for the Lows. 

No estimate of level of significance is offered for the differences 

between Anglo and Non-Anglo ratings, because of the nature of the data 

and the lack of an adequate statistical model. 
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Non-Anglo Evaluation of High Item-Types 

As mentioned in the description of the study, an attempt was made 

to get some feedback from the respondents regarding the reasons under

lying the high bias of some item-types. This feedback derived from two 

sources: the respondents' written remarks at the end of the Rating Sheets, 

and the verbal comments of respondents during three post-test interviews. 

Written Comments 

Not all persons responded to the invitation to write comments on 

the different item-types. The comments of those who did are presented 

here, by cultural/ethnic group. The more frequent comments are pre

sented first and the less frequent after that. 

Amer-Ind. Two respondents wrote comments: 

a. Many item-types were unfamiliar; 

b. Directions should use simpler words, simpler gram

matical constructions; 

c. Words and topics more appropriate to the culture of 

the testee should be used (re: Fe-3, Fi-1). 

Black. Seven respondents wrote comments: 

a. Many item-types were biased by content not relevant 

to the Black life-style (re: Cf-1, Cs-1) or content 

dependent on specialized information (re: Mk-1, 

Mk-2, MK-3); 
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Directions to some item-types were ambiguous (re: 

Ss-3, Vz-1); and should stress the speed aspect of 

certain tests (re: N-l, etc.); 

Word problems may be biased because of the way 

they are phrased; 

Most of the item-types presented are more applicable 

to school-age testees than to adults out-of-school; 

Item-types involving pattern-finding and arrange

ments, or basic arithmetic operations were not 

particularly biased. 

Seven respondents wrote comments: 

Some item-types were biased because the pictures 

related to things not common to the testee's culture 

and/or environment (re: Cs-1, Mk-1); 

Instructions to certain item-types are unclear and 

ambiguous (re: Bi-1, Le-1); 

The language in which the directions are expressed, 

and whether the directions are written> oral or both, 

may effect the test results; to use the base language 

of the testee would be better; 

Some item-types might be biased because of the 

pressure of time limits. 
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Post-Test Interviews 

In each of the post-test interviews, two respondents representing 

a particular cultural/ethnic group were asked to comment on the reasons 

for the group having rated different item-types as high-bias. To facili

tate comparisons, the comments of the three groups are presented by 

item-type, ranked in order of the degree of intercultural overlap indi

cated by Figure 2. A-B-C highs are presented first, A-B, A-C or B-C 

highs are presented second, and A-only, B-only, or C-only highs are 

presented last. 

Item-type Fa-3. All three groups felt this item-type was biased 

because it required a high degree of verbal facility and an extensive 

English vocabulary. In addition, the Amer-Ind and Chicano respon

dents referred to problems inherent in the bilingualism of their cultures, 

e.g., Navajo or Papago are action-oriented languages whereas Anglo 

English is thing-oriented; for Spanish-speakers, there is interference 

between the two vocabularies because of the presence of false cognates, 

etc. 

Item-types Mk-2 and Mk-3. All three groups agreed that these 

item-types required specialized knowledge, and a somewhat specialized 

vocabulary. The degree of bias is inversely related to the amount of 

exposure of the testee to the type of information required by the tests. 

For those from a restricted environment (e.g., reservation, ghetto, 

barrio), these two item-types are especially biased. 
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Item-type Vz-3. Neither Amer-Ind nor Black respondents were 

able to give firm reasons for the high rating; one Black hypothesized 

that the ability to visualize relationships between flat objects and 

solids was a learned ability. 

Item-type Re-2. Both Amer-Ind and Chicano respondents felt 

that this type of test was not particularly relevant to their cultures and 

to some degree was dependent on prior exposure. One of the Chicano 

respondents also pointed out that some objects may have a specific 

culturally-associated function which limits its adaptive use by a person 

of that culture. 

Item-type Rs-1. Neither the Amer-Ind nor the Chicano respon

dents liked the restricted nature of a formal syllogism; it was felt that 

questions based on the logic of short paragraphs would be better. Also, 

it was felt that the use of nonsense words tended to "turn-off" minority 

respondents, whereas "real world" statements would not. 

Item-type Bi-2. Both Amer-Ind respondents felt that this should 

have been rated "I"; they hypothesized that the high rating may have 

been due to the difficult and "tricky" nature of the problems. 

Item-types 1-2, R-4, S-2. The two Amer-Ind students felt that 

"I" would have been a more accurate rating for these item-types, al

though one of them pointed out that people raised on the reservation 

p robab ly  d id  no t  p l ay  w i th  a lphabe t  b locks  a s  ch i l d r en  ( r e :  S -2 ) .  



Item-types Vz-1 and Vz-2. Both Black respondents felt that "I" 

would have been a better rating for both item-types. However, it was 

suggested that some Blacks might find the task in Vz-1 bothersome, 

since Blacks are more "curve-oriented" whereas Anglos are "angle-

oriented. " Another suggestion was that such tasks are little related to 

the real world, so the testee tends to adopt a "why bother" attitude. 



CHAPTER 5 

CONCLUDING DISCUSSION 

In this chapter is presented an overview of the study. First, the 

design of the study, its objectives and underlying assumptions are re

viewed. This is followed by a discussion of the obtained results and 

their attendant conclusions, along with some apparent limitations of 

the study. Finally, the possibility of future research based on the ex

ploratory study is discussed. 

Design and Objectives of the Study 

The research study reported here, as originally proposed, had 

two objectives. The primary goal was to identify those types of test 

items which have a low degree of bias against Amer-Ind, Black and 

Chicano testees. Of secondary interest was the exploration of high bias 

items in order to determine the nature of that bias, as perceived by 

minority test-takers. 

The basic premise of the study was that a person from one culture 

cannot accurately judge degrees of bias for another culture; to identify 

high bias and low bias types of items, it is necessary to involve mem

bers of the different cultural/ethnic groups in the judgment schema. But 
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as noted in the review of the literature, this condition of minority in

volvement had been met in few, if any, of the prior research attempts. 

Even though there are test-makers and test-takers, each with his 

own enculturated perception sets and cognitive styles, apparently the 

only evaluations of test bias have been from the viewpoint of the Anglo 

test-makers. The argument was advanced that the failure of past attempts 

to develop a "culture-fair" test has been due, in large part, to the Anglo-

centric viewpoint of test-makers. 

In the reported study, respondents representing three different 

cultural/ethnic groups were involved in rating the degree of bias, against 

their respective groups, of a variety of different types of test items. 

These data, and their analyses, were given in Chapter 4. 

Discussion of Obtained Results 

High Item-Types 

In general, criticism of these types of items involved either the 

language requirements or the prior experience requirements inherent in 

the type of item. Sometimes the bias was thought to be the result of a 

combination of the two. In one or two instances the point was made 

that cultural differences in values shape different approaches to certain 

tasks (e.g., action-oriented Amer-Ind languages as opposed to thing-

oriented English). This is compatible with what had been predicted on 

the basis of anthropological and psychological theory. 



Bilingual! sm 

A special aspect of the problem which complicates the situation 

for some culturally-different testees, is their bilingualism. The typical 

bilingual is actually a modified bilingual, i.e., he has some facility in 

both the basic language and in English, but usually has mastery of neither 

(Kidd 1960). This lack of mastery normally results in a unique language-

switching behavior pattern. 

To identify or convey a particular concept, one must first locate 

the appropriate verbal symbol. It might be hypothesized that the modi

fied bilingual has a specialized search mechanism within his mental 

repertoire. For him, identifying a particular concept is analogous to 

searching through a limited box of vocabulary cards in one language; 

failing to find the appropriate verbal symbol there, he must switch to 

a second limited vocabulary set and repeat the search pattern. 

It is quite possible that there are gaps in vocabulary of the two 

languages and that certain concepts have verbal symbols only within 

one language and not within the other. This would necessitate switching 

back and forth from one language to the other. In a test-taking situation, 

this would probably inhibit the performance of the modified bilingual. 

Tests requiring a degree of verbal facility are especially prob

lematical for the culturally-different testee. For example, tests like 

Fa-3 , Associations, are dependent upon the existence of a pair of words 

which look alike but have different meanings. The problem with a 
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modified bilingual person is that a word translated into a second language 

doesn't have the same value or associations. A case in point is the 

example given with the directions for FA3. In English, ring (a noun) is 

a circular piece of jewelry; ring (a verb) is to make sound from an object 

like a bell. But in Spanish, sortilla or argolla is a circular piece of 

joyas; sonar is to make sound from an object like a campana. It is 

obvious that the connection which exists in the set of English words 

does not exist in the set of Spanish words. Tests like FA3 are based on 

a reasoning chain which states: A is linked to B, B is linked to C, there

fore A is linked to C. But as can be seen with this example, in another 

language, it isn't A, B, and C, it's A, B, X, and Y and there is no 

connection between A-B and X-Y. 

Low Item-Types 

If consideration is given to the general factor groups into which 

these item-types fall, then certain patterns are seen to emerge. Some of 

the item-types were group-specific, i.e., they were judged low by one 

group only, in this case, the B and C groups. However, these group-

specific item-types are essentially of the same general factor pattern as 

are the item-types in the two-group and three-group overlap areas. The 

only exception to this is Fi-1 in the B-only area, an item-type related 

to a general Verbal factor; the other item-type in the B-only area involves 

a Reasoning factor. In the C-only area, three of the seven item-types 



are Visual. one is Reasoning, two are Spatial (with some relationship to 

Reasoning also) and the remaining item-type involves a Numerica 1/Rea-

soning combination. 

The B-C and A-C lows are basically similar to the A-B-C lows, 

and appear to be variations of the same general factor groupings. The 

B-C overlap area includes three Memory item-types, two Visual item-

types and one Spatial; the A-C overlap area has two item-types which 

appear to be a Visual/Reasoning combination. 

Of the fourteen item-types judged to be low bias by all three 

groups, seven appear to be related to a general Visual factor involving 

perception and scanning skills; to some extent, motor skills may also 

be involved. Two of the other item-types involve a Memory factor. Of 

the remaining five item-types, three involve a Numerical factor and the 

other two apparently involve a Reasoning factor combined with a Spatial 

factor. It is generally accepted in test theory that Numerical and Rea

soning item-types are loaded quite highly by the general intelligence 

factor "g," (e.g. , Wechsler 1958, Terman and Merrill 1960, France 1964). 

In addition the existence of a strong, positive connection between 

academic achievement and scores on Reasoning and Numerical tests 

has been well established, and requires little further comment (Ebel 

1969). The connection between academic achievement and the Visual, 

Spatial and Memory factor groups is not as well established, but some 



authors do report significant loadings of tests in these categories on the 

general intelligence factor (Wechsler 1958, Terman and Merrill 1960). 

Conclusions 

On the basis of the limited data reported here, the following 

tentative conclusions are offered: 

1. There was an appreciable difference between the types of 

items viewed as Low bias by the Anglo group and by the non-Anglo 

group. A similar situation exists with regard to the high bias items. 

This lack of agreement supports the basic premise of the study: persons 

from one culture find it extremely difficult to judge what is appropriate 

for another culture. 

2. In light of the fact that Male-Female differences in ratings 

were significant in only 1-1/2.per cent of the cases, it would appear 

that little, if any, sex bias is operant with this set of test item-types. 

3. Despite the fact that there are significant differences be

tween the three minority groups, there was considerable overlap in their 

low ratings as had been anticipated. The high reliability estimate of the 

ratings in general would seem to indicate a relative stability for this set 

of item-types, i.e., it would seem to indicate that similar groups of 

raters viewing the same test battery would yield essentially the same 

set of low bias item-types. 
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4. The item-types rated low by the consensus of the three 

groups apparently involve general cognitive factors which are related 

to general intelligence and to academic achievement. Therefore, it 

would seem that a test constructed on the basis of such item-types 

would have a relatively high degree of face validity and might properly 

be employed in cross-cultural testing with Amer-Ind, Black and Chicano 

testees. 

Critique of the Study 

There are certain aspects of the study which require further dis

cussion at this point. 

1. The results of the study have some geographic limitations 

and probably should not be over-generalized. The respondents used in 

this study were drawn from three cultural/ethnic groups residing in the 

state of Arizona. The fact that these three groups also inhabit other 

states of the Southwest would indicate a certain degree of applicability 

to them also. However, anything beyond a regional generalization should 

be done with caution and probably has limited validity. 

2. The question of investigator bias and/or effect should be 

considered. In this study, there was only one investigator involved, 

an investigator who began the research with certain expectancies, and 

certain cross-cultural sympathies. As a person of mixed Anglo-Amer

ind ancestry who has spent most of his life in the Southwest, and 
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who has a certain simpatla for the Chicano culture, the investigator 

undoubtedly has certain prejudices. Also, the fact that the investiga

tor was personally acquainted with some of the respondents possibly 

might have influenced the results. 

However, every effort was made to minimize this form of bias, 

insofar as was possible. The investigator was involved in the rating 

procedure only to the extent required by the necessity to give directions 

or to make explanations. 

3. There is some question of the validity of making comparisons 

between Anglo and Non-Anglo ratings, since the latter is a construct 

composed of three diverse cultural/ethnic groups. In line with this 

issue, it should be noted that the task for the Non-Anglo raters and 

the Anglo raters was not the same. The Non-Anglos were rating in 

terms of bias against their own particular group, while the Anglos were 

rating in terms of bias against "Non-Anglos." (Essentially the same 

thing is done when an Anglo test-maker attempts to design a "culture-

fair" test.) 

By definition, "Non-Anglo" is a group from which Anglos are 

excluded, and of necessity, a group with which they have little intimate 

experience. Therefore, a very appropriate question is, how valid are 

Anglo judgments of bias against Non-Anglos? However, instead of 

pointing to a limitation of the study, it would appear that this line of 

questioning tends to support the basic premise of the study. 



4. Probably the most apparent limitation to the study is the 

number of respondents involved. With only ten Anglo respondents and 

twenty-one each for the other three groups, how reliable and how valid 

are the results and comparisons? However, it should be remembered 

that the data involved are ratings. As Guilford (1954, p. 397) has 

pointed out, beyond a certain point, increasing the number of raters 

achieves little practical advantage; after N=5, there is a rapid leveling 

off in the increase in reliability with increases in number of raters. 

Also, the reported reliability estimate of .86 is substantially high, 

well above average for rating studies. 

The more important aspect with regard to the number of respon

dents is the question of validity. If the premise is accepted that 

representatives of a particular cultural/ethnic group are the best 

judges of what is appropriate or fair to that group, then the basic ques

tion becomes how representative were the respondents? The sample 

was not a random sample, but was a purposive one. By design, the 

respondents selected represent a wide variety of occupational, educa

tional, age, and socio-economic sub-groups within the larger group. 

Whether or not the respondents are a valid representation of their 

particular cultural/ethnic group, the reader may decide for himself. 

Appendix A contains basic biographic data on all respondents. 
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Future Research 

As has been stated before, this was an exploratory study. It 

was designed to explore the problem of test-bias from the unique per

spective of the minorities themselves, utilizing their enculturated 

insight to identify low bias types of test items from which could be 

developed a cross-cultural test. 

Low item-types have been identified. The task ahead is to 

develop and validate a cross-cultural test, a test appropriate to 

Amer-Ind, Black and Chicano, as well as Anglo. 

Development of such a test is a long-term project, one which 

may require several years to achieve. From the types of test items 

identified by the exploratory study will come the first prototype of a 

cross-cultural test. The next step will be to administer this prototype, 

in a controlled experiment, to a fairly large group of subjects (i.e., 

fifty or more of each of the four groups, Amer-Ind, Black, Chicano and 

Anglo). 

From analysis of the experimental data will come refinements of 

the test design, leading to a revised prototype. Analysis of variance 

will point up the significance of differential results obtained by dif

ferent groups and sub-groups within the subject population. Item 

analysis will enable the researcher to make necessary modifications 

in design and content. Factor analysis will point out the ability and 
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skill groups involved and should give some indication of the degree to 

which the test taps the general intelligence factor. 

The third step in test development will be to administer the re

vised prototype to another group of subjects representing the four cul

tures, again in a controlled experiment. Further revision in test content 

and/or design will come from analysis of the new data and, from this, 

a second revision of the prototype. In a similar manner, additional 

revised prototypes may be constructed. 

After the final version of the test has been developed will come 

the long and arduous tasks of developing norms. This will require a 

much larger sample than the ones used in the prototype-development 

phase; in addition, it will require the recruitment and training of several 

research assistants, plus the securing of necessary funding, plus a 

multitude of other details. 

Establishing norms will not be the end, however. There are 

longitudinal studies to establish predictive validity; there are other 

regions, other cultures, other groups to include. The nation and the 

people are broad and diverse. 

Perhaps there really is no end to the studies. But the American 

ethos of equal education for all peoples, of all cultures, is a worthy 

goal. If the studies aid the achievement of this goal, if a cross-

cultural test is developed which more accurately reflects the 



intellectual potential of every individual, then it will have been a 

worthy effort. 



APPENDIX A 

RESPONDENTS 

In this appendix is presented some basic biographic information 
on each respondent, acquired in the course of the individual interviews: 
sex, age, occupation, education, background, home language(s), etc. 
It is arranged by cultural/ethnic group, with the three minorities being 
coded A, B, C, as before. Each section is preceded by a general 
statement about the particular group. 

Amer-Ind Respondents 

Within the continental United States live over 700,000 American 
Indians (McKinley et al. 1970), representing over 250 tribal groups, 
each with its own individual culture. In fact, there probably is a 
greater diversity of culture and language between Amer-Ind peoples 
than there is among all the nations of Europe. 

In the Southwest, the majority of the tribal population will fall 
within one of three major cultural-linguistic families: Athapascan, 
Piman or Pueblo. All three are represented in the Arizona Amer-Ind 
population. In the research sample, the three are represented by: 
Apache and Navajo (Athapascan); Papago and Pima (Piman); Hopi 
(Pueblo). Among the Amer-Ind respondents were 9 males and 12 females, 
7 full-time students, 10 part-time students and 4 non-students. 

A-l Navajo, Male, age 23, student at UA, past president of Amer
ind Club. Born and raised on Navajo Reservation; attended BIA* 
and church boarding schools. Father was farmer/rancher; home 
languages were Navajo and English. 

*The following abbreviations are used in this appendix: "BIA," 
Bureau of Indian Affairs; "UA," University of Arizona; "PC," Pima College; 
"ASU," Arizona State University; "NCC," Navajo Community College; 
"NAU," Northern Arizona University; "EAJC," Eastern Arizona Junior 
College. 
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A-2 Apache, Female, age 45, dormitory supervisor In BIA boarding 
school. Born and raised on Apache Reservation; attended church 
and BIA boarding schools through high school. Father was a 
Mexican-Pueblo Indian half-breed; home languages were Apache 
and Spanish. 

A-3 Apache, Male, age 24, manager, BIA boarding school. Born 
and raised on Apache Reservation; attended local schools; 
currently enrolled in ASU extension courses. Home language 
was Apache. 

A-4 Apache, Female, age 30, housewife. Born and raised on Apache 
Reservation; attended local schools through high school. Home 
language was Apache> 

A-5 Navajo, Female, age 26, counselor at NCC. Born and raised 
on Navajo Reservation; attended BIA boarding schools and a 
public boarding school off-reservation; attended ASU 2-1/2 
years, is now completing degree by extension and summer 
school. Home language was Navajo. 

A-6 Papago, Male, age 22, student at UA, past president of Amer
ind Club. Born on Papago Reservation; family moved several 
times during childhood, 1/3 of time lived on reservation, 2/3 
of time in urban areas. Attended BIA and public, urban schools; 
had scholarship to an eastern school, but transferred to UA 
after one year. Father was former tribal chairman; brother is 
former vice-chairman. Home languages were Papago and English. 

A-7 Hopi, Male, age 23, counselor-aide in BIA day school. Born 
and raised on Hopi Reservation; attended local schools; 2 years 
at junior college, then 2 years in Army. Home language was 
Hopi. 

A-8 Pima, Male, age 18, sheet-metalworker/farm laborer. Born 
and raised on Pima Reservation; attended public schools in nearby 
town up through grade 10; currently in work-study program, 
Arizona Job College. 

A-9 Papago, Female, age 23, student at UA. Born on Papago Reserva
tion; 1/2 of childhood spent there, 1/2 on Pima Reservation. 
Attended boarding schools and public schools. Father was farm 
laborer. Home languages were Papago and English. 
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A-10 Papago, Female, age 22, instructor's aide in special project at 
UA, Raised in Tucson, attended local schools and one year in 
boarding school; currently taking evening courses at UA. Home 
language was Papago. 

A-11 Navajo, Female, age 28, dormitory aide at BIA boarding school. 
Born and raised on Navajo Reservation; attended various BIA 
boarding schools and a public high school on the reservation; 
has taken extension courses from NCC. Home language was 
Navajo. 

A-12 Papago, Male, age 25, instructor's aide in special project at 
UA. Born and raised on Papago Reservation; attended public 
schools in nearby town; was part-time student at PC; currently 
taking evening courses at UA. Home languages were Papago 
and English. 

A-13 Navajo-Papago, Female, age 25, secretary. Born and raised 
on Navajo Reservation; attended public schools on reservation 
and off-reservation boarding schools; part-time student at UA. 
Father worked for tribal council and for State of Arizona. Home 
languages were Navajo and English. 

A-14 Papago, Male, age 28, student at UA. Born on Papago Reserva
tion, but raised in Tucson. Attended public schools and 
boarding schools; currently at UA on medical scholarship. 
Has worked as nurse's aid and practical nurse. Father was 
miner; home languages were Papago and English. 

A-15 Apache, Female, age 30, housewife. Born and raised on Apache 
Reservation; attended public schools on-reservation and in 
nearby towns, up through high school. Home language was 
Apache. 

A-16 Navajo, Female, age 29, dormitory aide in BIA boarding school. 
Born and raised on Navajo Reservation; attended local schools, 
first 3 grades, grade 4 through high school was in boarding 
schools; currently enrolled in extension courses from NAU. 
Home language was Navajo. 

A-17 Hopi, Male, age 31, student at UA. Born and raised on Hopi 
Reservation; attended various mission schools on reservation 
and in a nearby town. Father is farmer/rancher. Home languages 
were Hopi and English. 
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A-18 Navajo, Male, age 24, student at UA, former president of Amer
ind Club. Born on Navajo Reservation; raised on Colorado River 
Reservation. Attended public elementary schools in nearby town; 
attended eastern prep school and college through special scholar
ship; transferred to UA. Three years in Army; re-enrolled UA. 
Currently completing degree and working as counselor for Indian 
Youth Camp. Home languages were Navajo and English. 

A-19 Navajo, Female, age 45, dormitory supervisor in BIA boarding 
school. Born and raised on Navajo Reservation; attended BIA 
schools. Has junior standing through extension courses and 
summer school, NAU and NCC. Home language was Navajo. 

A-20 Pima-Choctaw, Female, age 20, student at UA. Born and raised 
on Apache Reservation; attended local public schools. Both 
parents work for Public Health Service on reservation. Home 
language was predominately English, with little use of either 
Amer-Ind language. 

A-21 Apache, Female, age 19, student at EAJC. Born and raised on 
Apache Reservation; attended local public schools; has one year 
of college credit. Father works for tribal council. Home language 
was Apache. 

Black Respondents 

Approximately 11 per cent of the population of the United States 
is Black. The most basic unifying factor is a common racial heritage, 
but even this is quite diverse and variable, because of the diversity of 
the original African ancestral stock and because of the admixture, over 
the years, of Anglo-European genes to the genetic pool. 

"Blacks" come in all shades of brown, are found at all socio
economic levels, in a variety of occupations, and with a variety of 
educational backgrounds. In the state of Arizona, Blacks form 3.5 per 
cent of the population. Like Anglos, most Blacks are from out-of-state; 
much less than half are native-born. In Arizona (and most of the South
west) , the ratio of males and females is approximately equal. Most 
families in this region have male heads-of-households; only about one-
fourth are female-headed (U. S. census information). 

In the reported research, there were 12 male and 9 female Black 
respondents, of which 8 were full-time students, 10 were part-time 
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students, and 3 were non-students; 9 of these were long-time Tucson 
residents, 4 were long-time residents of other Arizona communities and 
8 had resided in Arizona for a few years or less. 

B-l Female, age 34, elementary teacher. Born in Texas, grew up 
in Tucson; attended predominately black schools, dropped out 
after 9th grade, but later got high school equivalent certificate 
and went on to finish college (UA). 

B-2 Female, age 22, graduate student, active in local Black church 
group. Born and raised in Tucson, attended local public schools; 
BA from UA. Father was taxi driver, mother, housewife. 

B-3 Female, age 23, secretary to UA administrator. Born in San 
Francisco; childhood spent in various towns of northern California; 
attended public schools, predominately white, but with several 
minorities represented, up through junior college. Came from 
middle-class home. 

B-4 Female, age 22, student at UA, active in Black Student Union. 
Born and raised in Dallas; attended all-black schools through 
high school; attended UA with scholarship and a work/study 
grant. Home was lower middle-class. 

B-5 Male, age 22, student at UA, past president of Black Student 
Union. Born and raised in rural Arkansas; attended all-black 
schools there. Came to Arizona on a sports scholarship. Father 
worked as porter for railroad. 

B-6 Male, age 24, counselor-aide at PC. Raised in a metropolitan 
area of Kansas;attended integrated schools; attended University 
of Kansas, then transferred to PC; part-time student. Head-of-
household was mother, a teacher. 

B-7 Male, age 26, assistant director of local minority relations 
project. Attended integrated public schools in California; came 
to UA on sports scholarship; completed BA. Came from middle-
class home. 

B-8 Male, age 22, student at UA. Born in Phoenix, grew up in Tucson; 
attended local schools, multi-ethnic student population. Head-
of-household is mother, who is a professional cook. 
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B-9 Female, age 21, student at UA, active in Black Student Union. 
Grew up in Tucson; attended local schools; predominately white 
but with several minorities represented. Father is retired from 
Army and from federal civil service. 

B-10 Male, age 21, student at UA, active in Black Student Union. 
Grew up in poor, predominately black area of large eastern 
city; moved to Phoenix in junior high, after father got medical 
degree. Attended parochial schools, was only black in class. 
Family now lives in upper middle-class area of Phoenix . 

B-ll Male, age 27, data processor at PC. Born in south-central 
Oklahoma, moved to Tucson in 4th grade; attended school in 
predominately Chicano/Black area, few whites; several years 
in US Air Force; currently part-time student at PC. Father held 
several jobs, e.g., constable, laborer, etc. 

B-12 Female, age 19, trainee in work/study program. Born in Arkansas, 
moved to Arizona in elementary school. Attended local public 
schools in rural farming/ranching area through grade 11; cur
rently working on high school equivalent certificate through 
program. Came from poor family; father was farm laborer. 

B-13 Male, age 24, director of church day-care center. Born and 
raised in a metropolitan area of Oklahoma; attended local, 
integrated schools; got BA from black college in Texas. Taught 
one year in elementary school; currently working part-time on 
master's degree at UA. Family was middle-class. 

B-14 Male, age 30, sheriff's deputy. Grew up in farming/ranching 
area of central Arizona; lives in predominately black settlement; 
attended local integrated schools through high school. Family 
was poor; father was farm laborer. 

B-15 Female, age 21, student at UA, active in local Black church 
group. Grew up in Louisiana; attended all-black schools, grades 
1 through 13;transferred to PC, then to UA. Lives with widowed 
aunt. Family was lower middle-class. 

B-16 Male, age 39, truant officer. Grew up in rural area of central 
Arizona; lives in predominately black settlement; attended local, 
integrated schools, grades 1-12. Came from poor, rural family. 



89 

B-17 Male, age 20, student at UA. Bom and raised in hills of Ken
tucky; attended predominately black schools; through Upward 
Bound Program, got scholarship to UA; currently working part-
time as counselor in special minorities program at UA. Came 
from poor, farming family. 

B-18 Female, age 19, student at UA, active in local Black church 
group. Born and raised in Tucson; attended local public schools, 
multi-ethnic student population. Father is high school teacher. 

B-19 Male, age 23, student at UA, active in Black Student Union. 
Grew up in west Los Angeles; came to UA on athletic scholar
ship. Family was lower middle-class. 

B-20 Male, age 45, counselor in Tucson schools. Born in east 
central Texas, moved to Tucson at age 12. Attended local 
integrated schools; BA from UA; taught in local schools; cur
rently working on master's degree through evening classes and 
summer school. 

B-21 Female, age 20, student at UA, member of Black Student Union. 
Grew up in Tucson, in racially mixed area; attended local, 
integrated schools, multi-ethnic student population. Father 
and mother from Louisiana; father works for railroad as clerk. 

Chicano Respondents 

Chicanos (or Mexican-Americans, as the older, more conserva
tive element prefer to be called) form one of the largest minorities in the 
United States. In the Southwest, they are second only to Anglos in 
population. 

In a recent report (Yoshino et al. 1969), the following generalized 
description of Mexican Americans was given; They are products of a 
common history and a common geography; they have a common bllingualism, 
in both Spanish and English; they have a common religion, a distinctly 
Mexican version of the Roman Catholic Church. The foundation of the 
average Mexican-American's world is his own family, and his ties with 
the "mother-country," Mexico, are very strong. 

In the research sample, there were 13 Chicano males and 8 
Chicano females; 4 of them were full-time students, 8 were part-time 
students and 9 were non-students. All were long-time residents of 
Tucson or some other Arizona community. 
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C-l Female, age 29, minority counselor at PC. Born and raised in 
Tucson barrio; attended integrated public schools with predomi
nately Chicano student population; got BA from UA; currently 
working on master's degree, part-time. Has taught one year in 
an Arizona high school, and worked 2 years in a federally-funded 
minority recruitment project. Home language was Spanish. 

C-2 Female, age 19, student at UA. Born and raised in Tucson; 
attended public schools with multi-ethnic student populations. 
Parents also were born and raised in Tucson; grandparents came 
from Mexico. Home is located in central part of the city in 
lower middle-class neighborhood, predominately Mexican-
American. Home languages are Spanish and English. 

C-3 Female, age 32, assistant director of Community Action Program. 
Born in rural area near Mexican border, moved to Phoenix age 3; 
attended Phoenix public schools (multi-ethnic), grades 1-8; 
attended Catholic high school and 2-1/2 years of college in 
California; currently completing degree requirements by exten
sion and summer school. Maintains continuing relationship with 
relatives in Mexico. Father was rancher, also had business 
investments in Phoenix; middle-class home. Home languages 
were Spanish and English. 

C-4 Male, age 37, bank manager in border town. Born in Arizona 
mining town; attended local public schools having large Mexican-
American population; 5 years in U.S. Navy, then returned to UA 
for degree. Step-father, a citizen of Mexico, was a miner; 
mother was U.S. citizen. Home language was predominately 
Spanish, although some English was also spoken. 

C-5 Female, age 40, housewife and volunteer social worker in border 
town. Born and raised along U.S.-Mexican border; attended 
local schools, student population almost exclusively Mexican-
American or Mexican; also attended business college in Mexico 
for one year. Father and mother were both immigrants from 
Mexico; home was middle-class. Home language was predomi
nately Spanish, with some English also spoken. 

C-6 Male, age 29, agent for metropolitan credit union. Born and 
raised in Tucson; early childhood in barrio area, then moved to 
lower middle-class area; attended grades 1-11 at local public 
schools, multi-ethnic student populations. Step-father was U.S. 
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citizen, native of Tucson; mother was immigrant from Mexico. 
Home languages were English and Spanish. 

C-7 Female, age 21, student at UA. Born and raised in Tucson; 
attended local public schools, multi-ethnic student populations. 
Father and mother both native Tucsonans; home was lower 
middle-class. Home languages were Spanish and English. 

C-8 Male, age 38, director of Community Action Project. Born and 
raised in farming/ranching area of central Arizona; BA from UA. 
Has had business and political interests in the area for many 
years; still operates family ranch. Home languages were English 
and Spanish. 

C-9 Male, age 29, elementary teacher. Born and raised in Tucson, 
attended local public schools with multi-ethnic student popula
tions. Worked at odd jobs for several years, then enrolled in 
college; worked as janitor days, attended late afternoon and 
night classes to complete degree. Home language was Spanish. 

C-10 Male, age 32, born and raised in south-central Texas; attended 
local public schools, multi-ethnic student populations. Worked 
at odd jobs; migrated to farming/ranching area of central Arizona 
several years ago. Currently enrolled in work/study program 
of Arizona Job College. Home languages were Spanish and 
English. 

C-ll Male, age 41, barber in small town. Born in west Texas, 
moved to farming/ranching area of central Arizona at age 13. 
Early schooling sporadic because of family's moving about, did 
not earn high school equivalency certificate until age 35. Spent 
several years in U.S. Army, then used GI bill to attend barber 
school; has been successful barber in same area for 15 years. 
Father was migratory farm worker; home languages were Spanish 
and English. 

C-12 Female, age 38, housewife. Born in Phoenix barrio; spent early 
childhood there; attended local public schools, predominately 
Mexican-American student population. Moved to farming/ranching 
area of central Arizona at age 12; attended local high school, 
multi-ethnic. Father was farm laborer. Home language was 
Spanish. 
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C-13 Male, age 31, high school teacher in border town. Born and 
raised in Arizona mining town; attended local public schools, 
predominately Anglo but with large Mexican-American popula
tion; got BA from NAU. Father and mother were both Arizona 
natives; father died early; mother supported family as domestic 
worker. Home language was Spanish. 

C-14 Male, age 29, metropolitan social worker. Born and raised in 
predominately Mexican-American area of Tucson; attended both 
public and parochial schools; BA from UA. Father an immigrant 
from Mexico, worked for the railroad; mother was native Tucsonan; 
home language was predominately Spanish, with some English 
also spoken. 

C-15 Female, age 19, student at UA. Born in border town; attended 
local schools, grades 1-4. Moved to Tucson, attended local 
public schools, predominately Anglo, but with large Mexican-
American student population also. Currently in work/study 
program at UA. Came from poor home; head-of-household was 
mother. Home languages were Spanish and English. 

C-16 Male, age 20, student at UA. Grew up in Tucson barrio; 
attended local public schools, multi-ethnic student population; 
currently on work/study program at UA. Father is native 
Tucsonan; step-mother is non-English-speaking immigrant from 
Mexico. Family maintains close relationship with relatives in 
Mexico. Home language was Spanish. 

C-17 Male, age 27, teacher-counselor with special re-training pro
gram in farming/ranching area. Born in Mexico, immigrated to 
southwest Texas at early age; attended local schools, grades 
1-4. Moved to suburb of Phoenix at age 10; attended local 
multi-ethnic schools, grades 5-12; has BA from ASU. Home 
language was Spanish. 

C-18 Male, age 35, insurance agent. Born in border town, attended 
local schools, grades 1 and 2; attended other schools for varying 
lengths of time, in different parts of the' country; BA from UA. 
Spent several years in U. S. Army; worked at various occupations, 
including business manager, teacher and miner (in Mexico). 
Father was Anglo, a professional soldier; mother was a native 
Arizonan; maternal grandparents were citizens of Mexico. Home 
languages were Spanish and English. 
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C-19 Male, age 33, secondary teacher. Born and raised in predomi
nately Mexican-American area of Tucson; attended local multi
ethnic schools; has BA and MA from UA. Father, a railroad 
worker, immigrated from Mexico; mother was native Arizonan; 
home language was Spanish. 

C-20 Female, age 27, counselor-aide with special re-training program 
in farming/ranching area. Grew up in Phoenix, attended local 
multi-ethnic schools up through grade 10; did not get high 
school equivalency certificate until several years later; cur
rently taking college courses by extension and summer school. 
Came from poor home; home languages were Spanish and 
English. 

C-21 Male, age 35, director of metropolitan minority youth project. 
Born and raised in Tucson; attended local multi-ethnic schools; 
BA from UA. Taught high school and adult education for several 
years; active in several minority affairs projects. Maintains 
close ties with relatives in Mexico; frequently visits there. 
Came from poor home; home language was Spanish. 

Anglo Respondents 

All of the Anglo rater group were from the University of Arizona. 
It consisted of 5 volunteers from an Educational Psychology Tests and 
Measurements course along with 2 members of the Psychology Depart
ment faculty and 3 members of the Department of Educational Psychology 
faculty. 

Like most other Anglos in Arizona, they had been born and raised 
somewhere else. Only one of the students was a native Tucsonan/ 
Arizonan. All Anglo respondents classified themselves and their families 
as middle-class, and none claimed any relationship to either of the 
three minority groups. Among the 10 Anglos, there were 7 males and 3 
females. 

Since these respondents were selected for comparison purposes 
only, and since the Anglo ratings did not influence the selection of Lows 
for test-development, no further biographic data is presented for the 
Anglo group. 



APPENDIX B 

INSTRUMENTS USED IN THE EXPLORATORY STUDY 

As stated in Chapter 3, most of the item-types selected for the 
research battery were taken from the Educational Testing Service "Kit 
of Reference Tests for Cognitive Factors." For readers unfamiliar with 
the Kit, the following description is excerpted from the Manual for the 
Kit (1963 rev.), pages 1-6. 

The purpose of the Kit is to provide research workers 
with a set of tests for /particular cognitive factor§7 . . . 

Development of the Kit 

At a conference of persons interested in multiple 
factor analysis which convened at Educational Testing 
Service in November 1951, it was recommended that a 
project be organized to select tests to represent each 
of the better established factors in the cognitive area. 

Separate but overlapping committees were assigned 
to work on each factor. The tests for each factor were 
selected so as to be: (a) three in number, (b) such as to 
provide for covering as much of the range from sixth grade 
through college as possible, (c) as factorially pure as 
possible to balance out uniqueness, and (e) reasonably 
easy to administer by paper-and-pencil methods. The 
committees were also to agree on a name for the factor, 
a  s y m b o l ,  a n d  a  d e s c r i p t i o n  . . .  

A second and similar conference was convened in 
November, 1958, this time with the support of the Office 
of Naval Research . . . /This led to th§7 selection of 24 
factors and the naming of tests suitable for defining 
them . . . 

Most of the tests in the present edition /of the kit 
are adaptations of established tests^ ... It was felt by 
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participants of the conference that . . . this could be 
done without running the risk of altering the factor 
composition of the tests . . . 

/Tests Marked7 Copyright ETS: Blanket permission is 
given to research workers to reproduce these tests for 
research purposes . . . 

/Tests Marked7 Copyright J. P. Guilford: Blanket per
mission is given to research workers to reproduce these 
tests for research purposes. 

Four of the forty-one item-types from the ETS Kit are under copy
right by Sheridan Psychological Services, Beverly Hills, California. 
Permission to reproduce the basic directions and selected samples of 
these tests was obtained from the copyright holder. In this appendix, 
these item-types are marked 

Copyright 1969, Sheridan Psychological Services, Inc. 
Beverly Hills, California. 

In the first section of this appendix, the introductory statement 
to the respondents and the basic directions and examples of each item-
type are reproduced; in the second section, the rating sheets are re
produced. The original study materials also contained several samples 
of each item-type which the subjects worked or answered; however, 
because of copyright restrictions, these samples are not reproduced 
here. 



Basic Directions and Examples of Item-Types 

The directions booklet used in the study has been reproduced in 
the first part of this Appendix. In order to conform to the margin require
ments for dissertations, the majority of the pages have been reduced 
from their original 8-1/2" x 11" size to the size shown here. 
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GENERAL ORIENTATION: 

Before you start this survey, something should be clarified. You are 
not being asked to take a test, but to evaluate types of test items in 
terms of their bias. (Aptitude and intelligence tests usually are 
composed of many different types of items: questions, problems, 
puzzles, pictures, etc.) 

However, you could not make a very accurate judgment of the various 
types of items unless you first have some experience with each type of 
item. The worksheets present a variety of samples for each item-type, 
some easy, some more difficult. To make sure that you understand what 
each item-type is really like, you are asked to go through the samples 
before you make a judgment about the bias of that type of item. By 
experiencing several samples first, you are able to make a more ac
curate judgment about whether or not they are biased against your 
cultural group. 

Do as many of each type of item as you can, but please don't worry 
about whether or not you get every sample right we are not testing 
you you are being provided with some experience with the items so 
that you may judge whether or not they are biased against your group. 
(By "bias" we mean whether or not a particular type of item is appro
priate for, or fair to, a particular cultural group.) When you make 
your judgments about the bias of item-types, try to represent the 
group. Try to evaluate each type of item in terms of the group in 
general, i.e. most Amerinds, most Blacks, most Chicanos. 

You have a unique opportunity to render a service to psychology, to 
education, and most of all, to your own culture. The special insight 
which is yours because of growing up in a culturally different group 
should make you better able to judge cultural bias for that group than 
a person from a different background. 

Thank you for your help with this project 

Copyright Note: 

Unless otherwise noted, all tests contained herein copyright 
1962 by Educational Testing Service, Princeton, New Jersey. 



HIDDEN FIGURES TEST — Cf-1 

This Is a test of your ability to tell which one of five simple figures 
can be found in a more complex pattern. At the top of each page in this test 
are five simple figures lettered A, B, C, D, and E. Beneath each row of 
figures is a page of patterns. Each pattern has a row of letters beneath It* 
Indicate your answer by putting an X through the letter of the figure which 
you find in the pattern. 

NOTE: There is only one of these figures In each pattern, and this 
figure will always be right side up and exactly the same size as one of the 
five lettered figures. 

Now try these 2 examples. 

The figures below show how the figures are included in the problems. 
Figure A Is in the first problem and figure D in the second. 

A B C X E 

HIDDEN PATTERNS TEST — Cf-2 

How quickly can you recognize a figure that la bidden among .other 
lines? This test contains many rows of patterns. In each pattern you 
are to look for the model shown below: 

X 
The model must always be in this position, not on Its side or up

side down. 

In the next row, when the model appears, It is shown by heavy 
lines: 

{ ) (X) ( > ( ) (X) ( ) ( ) 

Your task will be to place an X in the space below each pattern 
in which the model appears. Now, try this row: 

TIMED EXERCISE DO NOT GO ON YET 
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GESTALT COMPLETION TEST — Cs-1 

This is a test of your ability to perceive a whole picture even 
though it is not completely drawn. You are to use your imagination 
to fill in the missing parts. 

Look at each incomplete picture and try to see what it is. Write 
on the line beneath it a word or a few words telling what the picture 
is. You need not describe it in detail; Just name the picture or its 
important parts. 

Try the sample pictures below. 

Q 

Picture A is a flag and picture B is a hammer head. 

Your score on this test will be 
correctly. Even if you are not sure 
will be to your advantage to guess. 
sacrificing accuracy. 

the number of pictures identified 
of the correct identification, it 
Work as rapidly as you can without 

DO NOT STOP GO ON TO WORKSHEETS 
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COPYING TiBT — Cf-3 

This is a test of your ability to keep In mind a pattern so that 
you can quickly find it in a square of dots. 

Here is a sample item. It is solved by copying the pattern on 
the dots. 

Problem Answer 

The copied pattern must start with the circled dot, and every 
corner must come at one of the dots. When you are finished, it must 
loox exactly like the original pattern. If you think it will help 
you, try blackening the correct dots first, like this: 

Work as rapidly as you can wichout sacrificing accuracy. 

TIMED EXERCISE DO NOT GO ON YET 

ASSOCIATIONS IV—Fa-3 

© Copyright 1969 by Sheridan Psychological Services, Inc, Beverly 
Hills, Calif. Reproduced by special permission of the copyright 
holder; not to be further reproduced without written permission 
of Sheridan Psychological Services, Inc. 

The items in this test consist of pairs of words. Your task is to think 
of a word that is associated with both the gi/on words. The associated word 
must have a different meaning in its relation to each of the given words. 

Look at the following example: 

Jewelry bell 

The associated word "rins" has been written in the blank space 
between the given uords. It has a different meaning in connection with each 
of the words. It is a picce of jewelry but it also is the sound of a bell. 

Try the next example: 

newsstand cannon 

Tho associated v;ord is "ntftf'asine" sincn it can be displayed at a 
newjstand or it can be a storehouse for ammunition. 

The remaining items should be worked in the s?nte manner. Work rapidly, 
but be sure that your answer has TWO meanings. 

DO NOT STOP CO ON TO WORKSHEETS 
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WORD ARRANGEMENT TEST Fe-3 

Copyright 1969, Sheridan Psychological Service*, Inc. Beverly 
Hills, California. Reproduced by special permission of 
copyright owner; not to be further reproduced without written 
permission of Sheridan Psychological Services, Inc. 

In this test the task is to use the given four words to make 11 many 
different sentences as you can. 

EXAMPLE: 
SEND ALMOST SHORE LARGE 

~T~~T.—:——r»—T~ 

3. gyLz- sCcKZSQS ^Ct̂ yyî y-iL̂ Z 

jib- ^AjZS>̂ C£. /̂ZejAsyyl—, 

/V !7 
Notice that in each sentence all four given words are used. 

The words should be used just as they are spelled at the top of the 
page; for example, the word "sending" should not be used in place of "send" 
in the sample item above. 

DO NOT STOP GO ON TO WORKSHEETS 

TOPICS TEST Fl-1 

This is a test to see how many ideas you can think of about a 
topic. Be sure to list all the ideas you can about a topic whether 
or not they seem important to you. You are not limited to one word. 
Instead you may use a word or a phrase to express each idea. 

Here is a sample topic, "A train journey." Two examples are given 
below of ideas about the topic. Look at these examples. 

Your score will be the number of appropriate ideaa that you write, 

TIMED EXERCISE DO NOT CO ON YET 



LOCATIONS TEST — 1-2 
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Each problem in this test consists of five rows of small dashes 
separated into groups of dashes by blank spaces. In each of the first 
four rows one dash is'replaced by an "x". In the fifth row five of 
the dashes are replaced by numbers. In each problem there is a rule 
guiding the placement of the "x" in each of the first four rows. You 
are to figure out what that rule is and to use the rule in deciding 
where the "x" should come in row 5. When you have picked the number 
in row 5 which appears where the "x" belongs, draw an X through it. 

Example A: 

Row 1 — x 
Row 2 —x— 
Row 3 — x 
Row h —x 
Row 5 1 -X"3-1+ 5— 

Example A has been correctly marked. In the first four rows the 
"x" always replaces the third dash from the left of a group. The group 
is always the second in the row. Therefore the correct answer is 2 
because the number 2 replaces the third dash of the second group in 
row 5« 

Example B: 

— x — 
— -- x— 

x 
x 

1 2 3 h 5— 

In the first four rows of example B the "x" replaces the first 
dash in a group. The group with the "x" is always the next to last 
group in the row. Therefore the correct answer is U, since the number 
U replaces the first dash in the next to the last group in row 5. 

You should expect to find any kind of relation or rule to explain 
the position of the x's. Your score on this test will be the number 
marked correctly minus a fraction of the number marked incorrectly. 
Therefore, it will not be to your advantage to guess unless you are able 
to eliminate one or more of the answer choices as wrong. 

DO NOT STOP GO ON TO WORKSHEETS 
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FIGURE CLASSIFICATION — 1-3 

This is a te6t of your ability to discover rules that explain things. In each 
problem on this test there are either two or three groups, each consisting of three 
figures. You are to look for something that is the sane about the three figures in 
any one group and for things that make the groups different from one another. 

Now look at the sample problem below. In the first line, the figures are 
divided into Group 1 and Group 2. The squares in Group 1 are 6haded and the squares 
in Group 2 are not shaded. In the second line a 1 has been written under each 
figure that ha6 a shaded square as in Group 1. A 2 has been written under each figur« 
with an unshaded square as in Group 2. 

Group 1 Group 2 

• • • 

• • • • • M • a 

/ / / / 

Now try this more difficult sample, which has three groups: 

Group 1 Group 2 

1 0 r a 
y 

Group 3 

o> 
k) 

The figures in Group 1 consist of both straight and curved lines. The figures 
in Group 2 consist of curved lines only. The figures in Group 3 consist of straight 
lines only. As you can see, there are other details that have nothing to do with the 
rule. The answers are: 1, 1, 3, 1, 2, 1, 2, 2. 

Your score on this test will be the number of figures identified correctly minus 
a fraction of the number marked incorrectly. Therefore, it will not be to your ad
vantage to guess unless you have some idea of the group to which the figure belongs. 

DO NOT STOP GO ON TO WORKSHEETS 
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IZTTER SETS TEST — 1-1 

Each problem in this test has five groups of letters with four letters 
in each group. Four of the groups of letters are alike in some way. You 
are to find the rule that makes these four groups alike. The fifth group 
is different from them and will not fit this rule. Draw an X through the 
group of letters that is different. 

NOTE: The rules will not be based on the sounds of groups of 
letters, the shapes of letters/ or whether letter combinations 
form wordo or parts of words. 

Examples i 

A. NOFQ ABCD HIJK UVWX 

B. NLIK PLIK QLIK VLIK 

In example A, four of the groups have letters in alphabetical order 
An X has therefore been drawn through DEFL. In example B, four of the 
groups contain the letter L. Therefore, an X has been drawn through THIK. 

Your score on this test will be the number of problems marked correctly 
minus a fraction of the number marked incorrectly. Therefore, it will 
not be to your advantage to guess unless you are able to eliminate one or 
more of the letter groups. 

WORD-NUMBER TEST Ma-2 

This is a test of your ability to learn combinations of words and 
numbers. In each part of the test you will study a page showing 15 
object names with numbers. After studying tae page showing both 
objects and numbers you will turn to a page showing the names of the 
objects in a different order. You will be asked to write down the 
numbers that go with them. 

Here is the test list. Study it until you are asked to turn 
to the test page (1 minute). 

WORD NUMBER 

window 73 

desk 41 

carpet 19 

door 84 

glass 90 

TIMED EXERCISE DO NOT GO ON YET 
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PICTURE-NUMBER TEST — Ma-1 

This is a test of your ability to learn picture-number combinations. 
In each part of the te3t you will study a page of 21 pictures with 
numbers. After studying the page showing both pictures and numbers, you 
will turn to a page showing the pictures in a different order. Yeu will 
bis asked to write down the numbers that go with them. 

Here are some practice pictures with numbers. Study them uitil you 
uru told to turn to the next page (l minute). 

iH 34 46 55. 

i 73 & 69 10 

Your score will be the number marked correctly. Even if you are 
not sure of the correct answer to a question, it will be to your 
advantage to guess. 

TIMED EXERCISE 00 NOT GO ON YET 
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ESTIMATION OF LENGTH TEST - Le-1 

This is a test of your ability to compare lengths of lines by eye. Shown 
below is a box containing 5 pairs of lines of differing lengths marked A, B, C, D, 
and E. Each pair consicts of a vertical and a horizontal line of the same length. 
The lines marked A are the shortest and those marked E are the longest. (Both 
vertical and horizontal lines are shown in the box because some people think that 
2 lines of the same length look different lengths when one is vertical and the 
other is horizontal.) 

Below the box of lines are two rows of test lines numbered from 1 to 10. The 
lines in the first row are the same length as ones in the box. The lines in the 
second row are twice as long as ones in +he box. Beneath the number for each test 
line write the letter of the line whicii is the same length or half as long as the 
test line. Measure the lines with your eyes. Do not use your fingers or your 
pencil. 

Now try the practice items. The correct letter has been written beneath the 
number of the first item in each row. 

A B C D E 

The answers to the other practice items are as follows: 
2 - D j  3 - E ;  i * - B ;  5 - C j  
7 - E j  8  -  A  ;  9 - B ;  1 0  -  D  .  

On the test, be sure to work across each row and do not skip any rows. 
Remeaiber, you should measure the lines with your eyes. Do not use your fingers 
or your pencil. 

Your .score on t'aiu test will be the number marked corrcctly minus a fraction 
of the number marked incorrectly. Therefore, it will not be to your advantage 
to guess unless you are able to elijninate one or more of the answer choices as 
vrong. ̂Work as quickly as you can without sacrificing accuracy. 

DO NOT STOP GO ON TO WORKSHEETS 
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SHORTEST HOAD TEST — Le-2 

In this test you are to examine three lines or ro&dq that connect 
pairs of points (o) and select the line that is the shortest. Tne top 
or high road is H; the middle road is M, and the bottom or low road is 
L. Look at the two sample problems below. Mark the shortest road by 
blackening the correct box under each problem. 

I. 

LCD H C3 

In the examples above, H is the answer to problem I; M is 
the answer to problem II. 

TIMED EXERCISE DO NOT GO ON YET 

HEARER POINT TEST — Le-3 

This is a test of your ability to compare small distances quickly. 
Each problem has a central point (©) surrounded by some lines and 
circles, among which there ic a dot marked "a" and a dot marked "b". 
You are to decide which of the two lettered dots is nearer to the 
central point. Pay no attention to the circles or lines that come 
between the dots and the central point. Blacken the correct box to 
show your choice. You are allowed to use your fingers or pencil to 
help you, but this will be to your disadvantage if it makes you work 
more slowly. 

Practice on the following problems: 

I. 

0 ' ®  

n. 

a'> \ 

III. IV. 
b _ • 

a* x ••S3' 

C3 C3 
a b 

C3 C3 
a b 

c=3 a 
a b 

cd en 
a b 

CD CD 
a b 

The answers to the above problems are as follows: I is b; II is a: 
III Is b; IV is a; V is a. 

TIMED EXERCISE DO NOT GO ON YET 
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TOOL KNOWLEDGE TEST — Mk-1 

Till6 is a test of what you know about toolo end their uses. Each 
problem in the test consists of a row of pictures. There is a picture 
at the left of the double lines, and there are three pictures on the 
right of the double lines. The pictures on the rifiht are lettered 
A, B, and C. You are to decide which piece of equipment shown in the 
pictures on the ri(jht io most commonly used with the piece of equlpr.ent 
pictured at the left. Indicate your answer by writing the letter of the 
correct picture between the double lines. 

Now try the examples below. Example 1 has been correctly answered for you. 

2. 

In example 1, B is the answer because the hammer at the left is used 
to hammer nails. In example 2, the right answer is C. The keyhole saw at 
the left can be used after a wood bit 16 used to make a hole in which the 
saw may 6tart its cut. 

Your score on thlB test will be the number marked correctly minus a 
fraction of the number marked incorrectly. Therefore, it will not be to 
your advantage to guess unless you are able to eliminate one or more of 
the answer choices as wrong. 

DO NOT STOP GO ON TO WORKSHEETS 

ADDITION TEST — N-l 

This is a test to see how quickly and accurately you can add. 
is not expected that you will finish all the problems in the time 
allowed. 

It 

You are to write your answers in the boxes below the problems. 
Several practice problems are given below with the first one correctly 
worked. Practice for speed on the other6. This practice may help 
your score. 

Practice Problems: 

k 7 12 81» 7 
9 6 5 54 58 
1 15 67 72 80 E • • • • 

Your score on this test will be tha 
number of problems that are added 
correctly. Work as rapidly as you 
can without sacrificing accuracy. 

TIMED EXERCISE DO NOT GO ON YET 



MECHANICAL INFORMATION TEST — Mk-2 

This is a tost of your knowledge of t.he type of mechanical facts 
which can be learned without any actual training. Each of the questions 
or incomplete statements in this test is followed by four suggested 
answers or completions. You are to choose the one which best answers a 
question or completes a statement and put an X through the number in 
front of your choice. 

Examples I 

1. Steel is made from 

1-tin 

X iron 
3-copper 
U-lead 

II. A rasp is a kind of 

1-saw 
2-wrench 

X-file 

It-hammer 

Your score on this te6t will be the number marked correctly minus 
a fraction of the number marked incorrectly. Therefore, it will not be 
to your advantage to guess unless you are able to eliminate one or more 
of the answer choices as wrong. 

DO NOT STOP GO ON TO WORKSHEETS 

DIVISION TEST — N-2 

Ibis is a te6t to see how quickly and accurately you can divide. 
It ie not expected that you will finish all the problems In the time 
allowed. 

You are to write your answers in the boxes below the problems. 
Several practice problems are given below with the first one correctly 
worked. Practice for 6peed on the others. This practice may help 
your score. 

If you wish, you may use the space between the lines or at the 
bottom of the page for scratchwork. All of the problems come out even.-
There are no remainders. 

Practice Problems! 

6<4 j k 150 » 6 6i*fl * 8 238 i 7 *»23 i 9 

•n 11 i i i i n~ 

5U6 i 6 376 r 8 133 i 3 413 r 5 117 4 9 

Your score on this test will be the number of problems that arc 
divided correctly. Work as rapidly as you can without sacrificing 
accuracy. 

TIMED EXERCISE DO NOT GO ON YET 
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ELECTRICAL INFORMATION TEST — Mk-3 

Tills 1b a test of your knowledge of the type of electrical and 
electronics facts which can be learned without any actual training. 
Each of the questions or incomplete statements in this test Is followed by 
four suggested answers or completions. You are to choose the one which 
best answers a question or completes a statement and put an X through the 
number In front of your choice. 

Example: 

Which of the following can be magnetized! 

1 -Rubber 
2-Liisestone 
3-Iron 
•i-Wood 

You should have put an X through number 3. Of the 4 materials listed, 
iron is the only one which can be magnetized. 

Your score on this test will be the number marked correctly minuB a 
fraction of the number marked incorrectly. Therefore, it will not be to 
your advantage to guess unless you are able to eliminate one or more of 
the answer choices as wrong.* 

DO NOT STOP GO ON TO WORKSHEETS 

SUBTRACTION AND MUMIPUCATION TEST — N-3 

This is a test to see how quickly and accurately you can subtract 
and multiply. It is not expected that you will finish all the problems 
in the time allowed. 

You are to write your answers in the boxes below the problems. 
Several practice problems are given below with the first one correctly 
worked. Practice for speed cm the others. This practice may help 
your score. 

If you wish, you may use the space between the lines or at 
the bottom of the page for scratchwork. 

Practice Problems: 

Subtract: Multiply: 

zZL, ^2L 31 
81 

-U7 -58 a 
86 67 30 81 US 
x 6 x h x 3 it 8 x 5 ® •Qaa 

Your score on this test will be the number of problems solved 
correctly. Work as rapidly as you can without sacrificing accuracy. 

TIMED EXERCISE DO NOT CO ON YET 
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FINDING A'S TEST — P-l 

This is a test of your speed in finding the letter "a" in words. Your 
task is to put a line through any such word. Listed below are five columns 
of words. They have already been marked correctly. 

1 2 3 4 5 

cider east stripe insert defend 
bough blind ,coaj?ee- court settle 
fudge chord govern -pearir lodge 
greet -sei&r perfect bridle jaitexr 

-fatcitr spoon _£P9«itEt" recess crown 
• 1aai>- piece consist jteapy* quest 

count rinse mostly ,ab±er glimpse 

Your score on this test will be the number of words marked correctly. 
Work as quickly &6 you can without sacrificing accuracy. 

TIMED EXERCISE DO NOT GO ON YET 

NUMBER COMPARISON TEST — P-2 

% This is a test to find out how quickly you can compare two numbers 
and decide whether or not they are the same. If the numbers are the 
same, go on to the next pair, making no mark on the page. If the 
numbers are not the same, put an X on the line between them. Severed 
examples are given below with the first few marked correctly. 

659 659 

73845 X 75855 

1624 1624 

438 X 436 

731+3001 7343001 

10824 10024 

705216031 795216831 

971 971 

TIMED EXERCISE DO NOT GO ON YET 



IDENTICAL PICTURES TEST — P-3 

How fast can you match a given object? This Is a test of your 
ability to pick the correct object quickly. At the left of each rov 
Is an object. To the right are five test objects one of which matches 
the object at the left. Look at the example below: 

® © © © © © 
CD • ̂  a • 

Bie third test object has been marked, by blackening the space 
below it, because it is the 6ame as the object at the left. 

Now look at the problems below. 

^ 9 
a $$ C3 cu a 

A • Ik^BA 
CD C=J a a 

TIMED EXERCISE DO NOT GO ON YET 

MATHEMATICS APTITUDE TEST — R-2 

In this test you will be asked to solve some problems In mathe
matics. Solve each problem and put an X through the number In front 
of the answer that you select. 

Example 

How many pencils can you buy for 50 cents at the rata of 
2 for 5*? 

1-10 
2-20 
3-25 
4-100 
5-125 

The correct answer to this problem is 20 (50»5»10 and 10x2*20). 
Therefore, you should have marked an X through the number 2 to 
Indicate that option 2 is your answer. 

DO MOT STOP CO ON TO WORKSHEETS 
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NECESSARY ARITHMETIC OPERATIONS TEST — R-U 

This test consists of problems in mathematics. However, instead of 
solving the problems and finding an answer, your task will be merely to 
indicate which arithmetic operations could be used, if you solved the 
problems. Put an X through the number in front of the option that you 
select. 

Example I 

If a man earns $2.75 an hour, how many hours should he work each 
day in order to make an average of $22.50 per day? 

1-subtract 
2-divide 
3-add 
U-multiply 

In order to 60lve the problem you should divide $22.50 by $2.75J 
therefore, you should have put an X through 2. 

Example II 

Desks priced at $U0 each are being sold in lots of U at 85̂  of 
the original price. How much would U desks cost? 

1-diviae and add 
2-multiply and multiply 
3-subtract and divide 
-̂multiply and divide 

One way to solve the problem would be to multiply $U0 by .85 and 
then multiply this product by h; therefore, you should have put an 
X through number 2. (Although some problems may be solved in more 
than one way, as with Example II, only the operations for one of these 
ways vill be given among the options). 

When 2 operations are given, they are always given in the order in 
which they should be performed. 

Your score on this test will be the number marked correctly minus 
a fraction of the number marked incorrectly. Therefore, it will not be 
to your advantage to guess unless you are able to eliminate one or more 
of the answer choices as wrong. 

DO NOT STOP GO ON TO WORKSHEETS 
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NONSENSE SYLLOGISMS TEST — Rs-1 

This is a test of your ability to tell whether the conclusion drawn 
from certain statements is correct or incorrect. Although all of the 
statements are really nonsense, you are to assume that the first two 
statements in each problem arc correct. The conclusion drawn from the» 
may or may not show good reasoning. You are to think only about the 
reasoning. 

If the conclusion drawn from the statements shows Rood reasoning, 
put a plus (+) above the line to the right of the problem. If the 
conclusion drawn from the statements shows poor reasoning, put a minus (—) 
above the line at the right'of the problem. 

Now try the practice problems given below. The first two syllogiBma 
have been correctly marked. 

a.) All trees are fish. All fish are horses. 
Therefore all trees are horses. -4* 

b.) All trees are fish. All fish are horses. 
Therefore all horses are trees. — 

c.) Some swimming pools are mountains. All mountains like cats. 
Therefore all swimming pools like cats. _____ 

d.) All swimming pools are mountains. All mountains like cats. 
Therefore all swimming pools like cats. 

The answers to the other problems are as follows; c is —; d is -f% 

Your score on this test will be the number marked correctly minus 
the number marked incorrectly. Therefore, it will not be to your advantage 
to guess unless you have some idea whether the reasoning is good or bad. 

DO NOT STOP CO ON TO WORKSHEETS , 

OBJECT SYNTHESIS—Re-2 

© Copyright 1969 by Sheridan Psychological Services, Inc, Beverly Hills, 
Calif. Reproduced by special permission of the copyright holder; not 

to be further reproduced without written permission of Sheridan 
Psychological Services, Inc. 

In each of the following items you will be given two objects, Your 
task is to think of something you could make by combining the two objects. 
For example: 

Given: Nail and a cane . ? 

You could make.a paper picker or a spear as the result of one way of 
combining the objects-. You could make a hook, if the objects were 
combined in another way. 

Given: Volley ball steel spring 

One answer that night serve has been written in the answer space above. 

The objects given should bo sufficient in themselves to make the new 
object. You should not use objects other than those stated. Be sure to U8e 
both of the original objocts in making the new. object. 

DO NOT STOP GO ON TO WORKSHEETS 
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INFERENCE TEST — Hb-3 

In each item 011 this test you will be given one or two statement# 
Buch as you might se»' in newspapers or popular magazines. The state
ments are followed by various conclusions which some people might draw 
from them. In cacli case, decide which conclusion can be drawn from 
the statement(s) without assunrng anything in addition to the infor
mation given In the sta\.eniont(s). There is only one correct conclusion• 

Mark your answer by putting an X 
of the conclusion that you selcct. 

through the number in front 

Consider the following sample Item: 

Bill, a member of the basketball team, is 6 feet, 2 inches tall 
and weighs 195 pounds. To qualify for the team, a person must 
be at least 5 feet, 10 inches tall. 

1-The larger a man is, the better basketball player he is. 
2-Basketbal3. players are often underweight. 
3-Some players on the team are more than 6 feet tall. 
U-Bill is larger than the average man. 
5-The best basketball players come from the ranks of larger-

than-average men. 

Only conclusion 3 may be drawn without assuming that you have in
formation or knowledge beyond what the statements give. The statements 
say nothing about how good different players are, nothing about whether 
they are underweight, and nothing about average or taller-than-average 
men. 

Your score on this test vill be the number marked correctly minus 
some fraction of the number marked incorrectly. Therefore, it will not 
be to your advantage to guess unless you are able to eliminate one or more 
of the answer choices as wrong. 

DO NOT STOP GO ON TO WORKSHEETS 

MATCH ARRANGEMENT PROBLEMS Rx-1 

In this test, you will see drawings which represent matchsticks put 
together to form a series of adjoining squares. The dir
ections in each problem will say to remove so many matches 
and leave a certal?'. number of squares. (Indicate the 
matches to be removed by putting a X on them.) Each match 
which is left must be part of some square; it cannot stick 
out by Itself. 

For example, In the sample drawing, if you were told to ""~~~~ 
remove 2 matches and leave 3 squares, you could solve the problem by 

taking away any 2 corner matches. One example of how 
this might be done is shown in the drawing at the left. 
(Remember, put an X on the matches to be taken away.) 
The three wquares that are left are numbered 1,2,3. 

Remember that each match left on the table must be • 
part of some square. Also, each problem is concerned 
with making squares — a rectangle is not a square. 

(Uncopyrlghted teat designed by author. Similar to ECS "Match Problem1*). 

DO NOT STOP GO ON TO WORKSHEETS 
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CARD ROTATIONS TEST — S-l 

This is a test of your ability to see differences in figures. Look at 
the 5 triangle-shaped cards drawn below. 

h <f ̂  1 ̂  
All of these drawings axe of the Eame card, which has been slid around 

into different positions on the page. 

Now look at the 2 cards below: 

These two cards are not alike. The first ca-nnot 
be made to look like the second by sliding it 
around on the page. It would have to be flipped 
over or mode differently. 

Each problem in this test consists of one card on the left of a vertical 
lin6 and eight cards on the right. You are to decide whether each of the 
eight cards on the right is the so.-ne as or different froa the card at the 
left. Put a plus (+) or cross (X) on the card, if it is the same a6 the one 
at the beginning of the row. Put a minus (—) on the card, if it i6 different 
fran the one at the beginning of the row. 

Look at the following rows. The first ones have been correctly marked 
for you. 

K A 

<£? <3 '<$> <3 G? & Cb p 

Your score on this teBt will be the number of cards marked correctly 
minus the number marked incorrectly. Therefore, it will not be to your 
advantage to guess, unless you have some idea whether the card is the same 
or different. Work as quickly as you can without sacrificing accuracy. 

DO NOT STOP GO ON TO WORKSHEETS 
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CUBE COMPARISONS TEST — S-2 

Wooden blocks such as children play with are often cubical in shape and 
have a different letter or number on each of their six faces (top, bottom, and 
four sides).Each problem on the test consists of drawings of two cubes of this 
kind. Look at the two pairs of cubes below: 

C 1/ 
DC3 

The first pair of cubes is marked D, because the two drawings must be of 
different cubes. If the left cube is turned so that the A is in front, the N 
on this cube will be hidden and will be on the side opposite from where it is 
shown on the right-hand cube. 

The second pair is marked S, because the two drawings can represent the 
same cube. When the left cube is rolled over to the left, the X will no longer 
show, a C will appear, and the cubes can be the same. 

RULE: When a face is hidden on one cube and is turned up on the second, the 
letter or number on that face is correct unless that letter or number 
has already been shown in a different position on either of the cubes. 

Be sure you see that this pair can represent the same cube. 

Z* V 
i 

/Z7 
? 

ZS7 
o 

/o7 

S C3 0$J s a  o  DC3 

The first pair should be marked "different," because X cannot be next 
to the top of A on the left cube and the bottom of A on the right cube. The 
second pair is "different," because P has its 6ide next to G on the left cube 
and its top next to G on the right cube. The third pair is "same." 

Your score on this test will be the number marked correctly minus the num> 
ber marked incorrectly. Therefore, it will not be to your advantage to guess 
unless you have some idea which choice is correct. Work as quickly as you can 
without sacrificing accuracy. 

DO NOT STOP GO ON TO WORKSHEETS 
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Seeing Deficiencies --- Sep-3 

© Copyright 1969 by Sheridan Psychological Services, Inc. 
Beverly Hills, California. Reproduced by special permission 
of copyright owner; not to be further reproduced without 
written permission of Sheridan Psychological Services, Inc. 

This is a test of your ability to discover what is wrong with a 
proposed plan. You will be given a number of short descriptions of 
plans or activities that for some reason will not lead to the desired 
result. You are to point out in what way the plan is faulty. 

Here is an example: 

A growing city discovers pressing needs to improve both its 
streets and its sewer system. After due consideration, the 
council decides to work on the street-improvement program first. 
What is wrong with this plan? 

The streets will have to be torn 

up again for the sewer system. 

As you can see, improving the streets before the sewer system 
would require the street improvement job be done twice. One way of 
writing a satisfactory answer is shown in the lines of the example 
above. Notice that you are not required to suggest another plan, but 
only to indicate what is wrong with the plan as described. You should 
be specific; include enough details to make your answer clear and to the 
point. 

Each of the plans in the test contains a planning error that 
prevents the goal from being achieved or so interferes as to make 
the plan inefficient or unusable. 

Read each description of a plan, then write the main deficiency 
you see in the plan, using the lines provided beneath each description 
for your answer. 

DO NOT STOP GO ON TO WORKSHEETS 
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MAZE TRACING SPEED TEST — Ss-1 

This iB a test of your ability to find a path through a maze quickly. 
You are to draw a pencil line through each maze without having to cross any 
printed lines. 

Look at the two drawings below. In the left square a pencil line has 
been drawn to show the correct path from top to bottom. The square on the 
right shows an incorrect path. 
crosses a printed line. 

It is incorrect because the pencil line 

CORRECT INCORRECT 

Practice for speed on the squares below. Remember, you must make a 
pencil line through each square without having to cross a printed line. 

J L 

n 
Your score on this test will be the 

number of squares through which a line has 
been correctly drawn. If you should become 
stuck in any square, you may skip to the 
following one. You should try to avoid 
ma.king mistakes, but you will not be penalized 
for lifting your pencil, for retracing a path 
that leads to a dead end, or for accidentally 
crossing lines at the sides of the path being 
taken. Work as quickly as you can without 
sacrificing accuracy. On the test, follow 
the squares around the page the way that 
they are connected, starting at the top of 
the left-hand column. 

i  r  

TIMED EXERCISE DO NOT GO ON YET 



CHOOSING A PATH — Ss-2 

This io a test of your ability to choose a correct path from among 
several choices. In the picture below is a box with dots marked S and 
F. S is the starting point and F is the finish. You are to follow the 
line from S, through the circle at the top of the picture and back to F. 

rOi 

In the problems in this test there will be five such boxes. 
Only one box will have a line from the S, through the circle, and 
back to the F in the same box. Dot6 on the lines show the only places 
where connections can be made between lines. If lines meet or cross 
where there is no dot, there is no connection between the lines. Now 
try thiB example. Show which box has the line through the circle by 
blackening the space at the lower right of that box. 

2 

For the first example you should have marked the space 
lettered "A". For the second example the answer is "B". 

Each diagram in the test has only one box which has a line through 
the circle and back to the F, Some lines are wrong because they lead to 
a dead end. Some lines are wrong because they come back to the box with
out going through the circle. Some lines are wrong because they lead to 
other boxes that do not have lines going through the circle. 

Your score on this teat will be the number of problems marked coirectly 
minus a fraction of the number marked incorrectly. Therefore, it will 
not be to your advantage to guess unless you are able to eliminate one 
or more of the answer choices as wrong. Work as quickly as you can with
out sacrificing accuracy. 

DO NOT STOP GO ON TO WORKSHEETS 
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MAP PLANNING TEST — SB-3 

This is a test of your ability to find the shortest route between two 
places as quickly us possible. The drawing below is a map of a city. The 
dark lines are streets. The circles are road-blocks, and you cannot pass 
at the places where there are circles. The numbered squares are buildings. 
You are to find the shortest route between two lettered points. The number 
on the building passed is your answer. 

Rules: . 1. The shortest route will always pass along the side of one and 
only one of the numbered buildings. 

2. A building is not considered as having been passed if a route 
passes only a corner and not a side. 

3. The same numbered building may be used on more than one route. 

Look at the sample map below. Practice by finding the shortest 
route between the various points listed at the right of the map. 
Problems 2,3, and 4 have been marked correctly. 

A 

S 
Z 

Y 

X 

w 
< 

V 

u 

B 

6 

c o? 

a 
111 

o-—o 

0-2-—0 

s 
10 o E 

u 
-6 

R 
O 1 o* 

o 
•o— 

O N 

The shortest Passes 
route from: building 

2. E to S r 

3. P to J 

U. V to K .  . 4 -  .  

M 

Your score on this test will be the number of right answers. It will not 
be to your advantage to guess unless you have some idea which route is correct* 
Work as rapidly as you can without sacrificing accuracy. 

DO NOT STOP GO ON TO WORKSHEETS 
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FORM BOARD TEST — Vi-1 

This is a test of your ability to tell what pieces can be put together to make 
a certain figure. Each test paee is divided into two columns. At the top of each 
column is a geometrical figure. Beneath each figure are several problems. Each pro
blem consists of a row of five shaded pieces. Your task is to decide which of 
the five shaded pieces will make the complete figure when put together. Any number 
of shaded pieces, from two to five, may be used to make the complete figure. Each 
piece may be turned around to any position but it cannot be turned over. It may 
help you to sketch the way the pieces fit together. You may use any blank space for 
doing this. When you know which pieces make the complete figure, mark a plus (+) in 
the box under ones that are used and a minus (-) in the box under ones that are not 

_. used. 

In Example A, below, the rectangle can be made from the first, third, fourth, 
and fifth pieces. A plus has been marked in the box under these places. The sec
ond piece is not needed to make the rectangle. A minus has been marked in the box 
under it. The rectangle drawn to the right of the problem shows one way in which 
the four pieces could be put together. 

Answer 

Now look at Examples B and C. 

Jk S 
F1 Answer 

[3 
Answer 

In Example B, the first, fourth, and fifth pieces are needed. You should have 
marked a plus under these three pieces and a minus under the other two pieces. In 
Example C, the second, third, and fifth pieces should be marked with a plus and the 
first and fourth with a minus. 

Your score on this test will be the number marked correctly minus the number 
marked incorrectly. Therefore, it will not be to your advantage to guess unless you 
have some idea whether or not the piece Is correct. 

DO NOT STOP GO ON TO WORKSHEETS 



PAPER FOLDING TEST — Vz-2 

In this te6t you are to imagine the folding and unfolding of pieces of 
paper. In each problem in the test there are some figures drawn at the left 
of a vex'tical line and there are others drawn at the right of the line. The 
figures at the left represent a square piece of paper being folded, and the 
last of these figures ha3 one or two 6roall circles drawn on it to show where 
the paper has been punched. Each hole is punched through all the thicknesses 
of paper at that point. One of the five figures at the right of the vertical 
line shows where the holes will be when the paper is completely unfolded. You 
are to decide which one of these figures is correct and draw an X through that 
figure. 

Now try the sample problem below. (In this problem only one hole was 
punched in the folded paper.) 

The correct answer to the sample problem above is C and so it should have 
been marked with an X. The figures below show how the paper was folded and 
why C is the correct answer. 

j£\ 
L J 

•=v ",r> 

In these problems all of the folds that are made are shown in the figures 
at the left of the line, and the paper is not turned or moved in any way except 
to make the folds shown in the figures. Remember, the answer is the figure 
that shows the positions of the holes when the paper is completely unfolded. 

Your score on this test will be the number marked correctly minus a 
fraction of the number marked incorrectly. Therefore, it will not be to your 
advantage to gues6 unless you are able to eliminate one or more of the answer 
choices as wrong. 

DO MOT STOP GO ON TO WORKSHEETS 
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SURFACE DEVELOIMENT TEST — Vz-3 

In thie test you are to try to imagine or visualize how a piece of 
paper can be folded to form Gome kind of object. look at the two drawings 
below. The drawing on the left is of a piece of paper which can be folded 
on the dotted lines to form the object drawn at the right. You are to 
imagine the folding and are to figure out which of the lettered edge6 on 
the object are the same as the numbered edges on the piece of paper at the 
left. Write the letters of the answers in the numbered spaces at the far 
right. 

Now look at the practice problems below. The answers have been 
correctly marked for you. 

i: H 

2- B 

3". & 
c 

5: H 

NOTE: The side of the flat piece marked with the X will always 
be the same as the side of the object marked with the X. There
fore, the paper roust always be folded so that the X will be on 
the outside of the object. 

In the above problem, if the side with edge 1 is folded around to form 
the back of the object, then edge 1 will be the oaiue as edge H. If the 
side with edge 5 is folded back, then the side with edge h may be folded 
down so that edge 1* is the same as edge C. Notice that two of the answers 
can be the same. 

Your score on this test will be the number of correct letters minus 
a fraction of the number of incorrect letters. Therefore, it will not be 
to your advantage to guess unless you are able to eliminate one or more of 
the answer choices as wrong. 

DO NOT STOP GO ON TO WORKSHEETS 
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AUDITORY NUMBER SPAN TEST — Ms-l 

This io a test of your ability to remember series of numbers. 
The examiner will call out the numbers. After he finishes, you are 
to write down the numbers In the exact order in which they wore 
called out. Please do not write any numbers until the examiner has 
finished the whole series. 

Some of the series will be too long for you to remember all of 
the numbers. It' you do not remember some of them, leave a blank 
space for them and write down all the numbers you do remember. Try 
to remember all the numbers if possible, and be sure to write them 
down in the exact order in which they were called out. 

For example, the examiner might call out, "Series One. 7 2 4 
Begin." 

When he says "Begin" (showing that the series is complete), write 
the numbers on the answer page in this manner: 

1. 7 2 » 

It is very important that you do not write numbers while a series 
is beinp called out, since this is a test of your memory for numbers. 

Your score on this test will be the number of series you remember 
correctly. 

VISUAL NUMBER SPAN TEST — Ms-2 

3hia is a test of your ability to remember series of numbers. For 
each series the examiner will show you several numbers on cards, one 
after the other. After he finishes, you are to write down the numbers 
in the exact order in which they were shown to you.. Please do not vrlte 
any numbers until the examiner has finished the whole series. 

Some of the series will be too long for you to remember all of the 
numbers. If you do not remember some of them, leave a blank space for 
them and put down all the numbers you do remember. Try to remember all 
the numbers if possible, and be sure to write them down so that they 
will be in the exact order in which they were written on the cards. 

For example, the examiner might show you a card like this: 

7 then then and then say "Begin. 

When he says "Begin" (showing that the series Is complete), vrlte 
the numbers on the answer page in this manner: 

- i .  7  2  H -
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AUDITORY LETTER SPAM TEST — Ms-3 

Thi6 Is a tent of your ability to remember series of letters. 
Tile examiner will calx out the letters. After he finishes, you are 
to write down the letters in the exact order in which they were called 
out. Please do not write any letters until the examiner has finished 
the whole series. 

Some of the series will be too long for you to remember all of 
the letters. If you do not remember some of them, leave a blank space 
for them and write down all the letters you do remember. Try to 
remember all the letters if possible, and be sure to write them down 
in the exact order in which they were called out. 

For example, the examiner might call out, "Series One. H R 1> 
Begin." 

When he says "Begin" (showing that the series is complete), write 
the letters on the answer page in this manner: 

i .  M f t  L 

Only the following letters will be used: C, F, G, H, K, L, P, 
R, S, W, Y . 

It is very important that you do not write letters while a series 
is bein.i called out, because this is a test of vour rr.emorv for letters. 

Your score on this te6t will be the number of series you remember 
correctly. 

2-COLOR BLOCKS TEST We-1 

In this test, you will be given 9 wooden blacks and will be asked 
to make certain patterns with them. You will notice that each block 
has two purple sides, two white sides and two sides which are half & half. 

For each problem on this test, there is a drawing, 
like the one to the right, which represents the way the 
tops of the blocks will look if you arrange them correctly. 
The instructor will demonstrate how U blocks would be 
arranged to make this pattern; then he will let you prac
tice this pattern. 

When you are told to start, look at Patterns 2-5 on the 
worksheet, then arrange the blocks to make these patterns, one at a 
time beginning with number 2. Work carefully, but make each pattern 
as fast as you can. Numbers 2,3,and 4 will each require 4 blocks; 
number 5 will require all 9 blocks, 

(Uncopyrighted test designed by author; suggested by Wechiler's 
Block Design). 
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COVERED BOXES TEST Bi-1 

In this test, you will be shown a box and told that there 
are some smaller boxes underneath it. You will be asked to 
count the number of boxes in your head, that is, you will not be 
allowed to actually pick up the big box and look underneath it. 
For example, if the big box has a small box under it and under 
the small box is a little box, then how many boxes are there 
altogether, including the big box? 

Answer: 3 (1 big, 1 small, 1 little) 

(Uncopyrighted test designed by author; suggested by Stanford-Binet 
"Enclosed Boxes" test.) 

WATER AND BUCKETS TEST Bi-2 

In this test, you will be asked to figure out how a person 
might measure a certain amount of water using nothing but two 
buckets of different size. (Each time, you will be told how much 
each bucket holds, and how much water you need to measure). There 
is nothing else to use besides the buckets, no other way of 
measuring. Also, you may not guess or estimate, but must measure 
exactly. 

In this test, you don't have to write any answers. You can 
tell the instructor how you would solve the problem. 

(Uncopyrighted test designed by author; suggested by Stanford-Binet 
"Ingenuity" test.) 
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Rating Sheets 

In this section of the appendix is reproduced the rating sheets 
used in the study. As indicated in the previous section, they have been 
reduced from their original 8-1/2" x 11" size to conform to margin require
ments . 
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EVALUATION OF ITEM-TYPES 
name group 

DIRECTIONS: Please judge each type of item with regard to your own particular group; 
mark them as either: H ("Highly biased against my group") 

L ("Low bias against my group") 
I ("Intermediate or indeterminate bias) 

CIRCLE the letter of the rating which best describes the particular item. Try to be 
as objective as possible in your judgement; try to judge each item-type in relation 
to the whole group, i.e. most Amerinds, most Blacks, most Chicanos, and not just 
with regard to yourself. Above all, evaluate it on the basis of bias, not on how 
difficult It may be. 

ITEM-TYPE RATING 

You see a box and are told that 
under it are so many smaller 
boxes etc. 

COVERED BOXES 
PROBLEM 

Bi-1 

H 

I 

L 

You are told that you have 
two buckets of certain sizes 
and are asked to measure 
precisely a fixed amount .of 
water from a well. 

WATER & BUCKETS 
PROBLEMS . 

Bl-2 

H 

I 

L 

HIDDEN FIGURES 
TEST Cf-1 

H L 

I 

HIDDEN FIGURES 
TEST Cf-1 

H L 

I 

A y C D E 

H L 

I 

W '™I™S 
(X) ( ) ( ) < > 00 

H L 

I 

/> 

VSCi (A 

COPYING TEST 
Cf-3 

H L 

I 

music lent 
1 " 1 ASSOCIATIONS 

TEST 
eye pin Fa-3 

H L 

I 
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CESTALT 
TEST 

Ca-1 

R L 

Z 

BROTHER MONTH FULL ALWAYS 

Each month my brother always has to pull 
his car at least orice. 

WORD 
ARRANGEMENT 
TEST Fe-3 

K L 

I 

"A boy with • ball" 
TOPICS 
TEST 

Fi-1 

etc. 

H L 

1 

PABQ 

XiNLV 

SEFT 

$4 

VIJW 

CLNI> 

COPD 

HRLL 

F^S 

LLWS 

LETTER SETS 
TEST 

I-l 

—1- -2-- 3 
= ̂=3 LOCATIONS 

TEST 
1-2 

H L 

I 

H L 

I 

V-A-/ 

<h 
J " 

// '  
/ > 

4+ y 
rf\ 

FIGURE 
CLASSIFICATION 
TEST 

1-3 

V 
—r ' 

V \ 

/ 

H L 

I 



131 

ESTIMATION OF 
LENGTH TEST 

L«-l 

1 
A 

Which is the shortest road7 
LENGTH 
OF PATH 
TEST 

HCn Mt̂  LCD HCT3 Lt—1 

Le-2 

H L 

I 

4 II 

/oAb \ o />u 

4 

•? # •? 

NEARER POINT 
TEST 

Le-3 

H L 

I 

PICTURE-
NUMBER 
TEST 

Ma-I 

H L 

I 

hat 
boy 
pony 

24 
51 
34 
• • • 

WORD-NUMBER TEST 
Ma-2 

H L 

I 

TOOL KNOWLEDGE TEST Mk-1 

B 
H L 

X 

! 
I I 
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To which of the following la the operation of some types of can 
openers most similar? 

1-Pencil sharpner MECHANICAL 
2-Glass cutter INFORMATION 
5-Pulley TEST Mlf , 
U-Miter box nlt"' 

H L 

I 

In the A.C. generator, an iron-cored armature rotates in 
a to produce electricitv. 

a. vacuum 
h ELECTRICAL 

c! dense liquid R̂MATI0N 

d. hydrostatic solid Mk-3 

H L 

I 

Examiner says "Series x .... 
5 .... 2 .... 8 AUDITORY NUMBER 
... Begin." SPAN TEST 

Ms-1 
You write the series of numbers, in 
order, on the answer sheet. 

H L 

I 

Examiner shows some cards with 
numbers on them, like . . . , VISUAL NUMBER 

lZj ill! l£j span test ms-2 
You write down the numbers when he says "Begin," 

H L 

I 

Examiner says, "Series a, ... 
W ... K ... R AUDITORY LETTER 
... Begin." SPAN TEST 

Ms.3 
You write the series of letters, in 
sequence, on the answer sheet. 

H L 

I 

25 83 63 
74 14 qo ADDITION 
8 19 5 TEST N-1 

1 1 • • 

H L 

I 

2S* * 7 | f ? 96 i 3 DIVISION 
TEST N-2 

H L 

I 

29 16 MULTIPLICATION AND 
• x ? , x ° ~ 0 . SUBTRACTION TEST 
• • • »-J 

H L 

I 
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FINDING A'a TEST F-l 
..und dî al expcnce sober diviû  

improve eponcc ringing nicht throng 
forbid hictory dû Xjjle couch velvet 
pudding biscuit mixture ewell reft&ily 
'mrise nobody touch correct dep"-

K L 

I 

2U179830 2UI79Q50 KUMBER 

705370512U8 )( 70537057248 ÂRIS0N 

7361408 X 7361708 p"2 

H L 

I 

y y Y Xv u sass1 
C3 C3 Q  ̂• TEST 

A If $ 
» C3 C3 CD C3 

H L 

I 

Seven $2-bill» are equal to how many quarCeraT 

8 MATHEMATICS 
b. 28 APTITUDE 
c. 35 TEST R-2 
d. 48 

H L 

I 

A vholesale meat dealer sells sirloin steak for $.72 per pound and 
chuck steak for $.31 per pound. One day he sold 79 pounds of each. 
How much money was taken inT 

Aradd find divide NECESSARY ARITHMETIC 
A"add a»d multiply OPERATIONS 
3-multiply and subtract D.A 
.'•-divide and divide 

H L 

I 

clamshells shoelace -
OBJECT 

SYNTHESIS 

paper clip playing card • Re-2 

K L 

Z 

All horses have vlnge. No turtle has wings. 
Therefore no turtle ia a horue. J- NONSENSE 

SYLLOGISMS 
TEST 

Ra-1 

a L 

X 
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INFERENCE TEST Rs-3 
On the average| U.S. citizens nre taller today tbon they wera 100 
years ago. 

1-Large number a of tall people bave ijnml grated over the past 
100 years. 

2-The taller men have tended to marry the taller women. 
3-Tall parents have taller children than short parents have. 
'•-People's diets are better today. 

)(5-John is probably taller than his grandfather. 

K L 

Z 

MATCH ARRANGEMENT 
PROBLEMS 

Rx-1 

H L 

I 

MATCH ARRANGEMENT 
PROBLEMS 

Rx-1 

H L 

I 

g e & 
CARD 
ROTATION 
TEST 

7̂1 
x 

/SA $ riy 
S#i DQ 

Zjt/ /*/ 
i X 

S($i 0C3 

CUBE 
COMPARISON 
TEST 

S-2 

SEEING DEFICIENCIES TEST S«p-3 

A growing city discovers that it needs to improve both its 
streets and its sewer system. After due consideration, the 
council decides to work on the street-improvement program 
first. What is wrong with this plan? . 

\£t /ttu* Jo XCM. lyo XA* /HW'  ̂+£*v<AS. 

3D MAZE TRACING 
SPEED TEST 

S»-l 
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rFf 
6 F 

fl 

r-i-
s F. 

ii O 
S F 

a o 
o 5 "  
S F. 

b. 

X 

PATH 
CHOOSIKG 
TEST 

Sa«2 

6 
s V.  

D ̂  E 

'ir 

T .3 <y 

°U 

TT°i 

The shortest 
route from: 

11. U to B 

12. N to Q 

13. S to X 

Passer-
builci:.£: MAP 

PLANNING 
TEST 

Sa-3 

FORM BOARD 
TEST 

Vs-1 

H L 

I 

PAPER FOLDING TEST 

SURFACE DEVELOVMENT TEST Va-3 
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2-C0L0R BLOCKS 
(patterns like this made TEST H L 
with purple and white blocks) We-1 with purple and white blocks) 

I I 

SPECIAL COMMENTS 



APPENDIX C 

FREQUENCY OF RATINGS: ORIGINAL DATA 

The following table summarizes the data from the original rating 

sheets. For each item-type, the table lists the number of males and 

females, of each cultural/ethnic group, who rated the item-types as 

High, the number who rated it Indeterminate and the number who rated 

it Low. "M" and "F" indicate male or female; "A," "B" and "C" indi

cate the group, Amer-Ind, Black, or Chicano. For example, for item-

type Bi-1, the left-hand cell indicates that 2 Amer-Ind males, 2 

Amer-Ind females, 3 Black males, 3 Black females, no Chicano males 

and 3 Chicano females rated that item-type as high bias. 

137 
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Item-Types 

HIGH 

A B C  

INDETERMINATE 

A B C  

LOW 

A B C  

M 
Bi-1 

F 

2 3 0 

2 3 3 

3 1 3 

4 1 0 

4 7 9 

5 5 5 

M 
Bi-2 

F 

4 5 3 

5 1 0 

4 0 1 

5 2 3 

1 6 8 

1 3 3 

M 
Cf-I 

F 

2 4 3 

1 3 0 

5 2 3 

5 1 3 

2 4 6 

6 3 3 

M 
Cf-2 

F 

1 1 1 

2 2 0 

2 1 2 

4 1 1 

6 10 10 

6 6 7 

M 
Cf-3 

F 

2 0 0 

1 1 1 

1 2 2 

4 1 1 

5 8 10 

7 5 3 

M 
Cs-1 

F 

2 8 3 

4 5 5 

4 0 5 

7 1 0 

3 3 5 

1 3 3 

M 
Fa-3 

F 

8 8 9 

5 8 6 

1 0 2 

6 0 2 

0 4 2 

1 1 0 

M 
Fe-3 

F 

4 2 5 

3 3 3 

3 2 3 

3 1 1 

2 6 4 

6 3 1 
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Item-Type 
HIGH 

A B C  
INDETERMINATE 

A B C  
LOW 

A B C  

M 
Fi-1 

F 

3 1 2 

3 1 3 

2 1 5 

4 1 0 

4 6 5 

5 4 2 

M 
1-1 

F 

3 2 8 

3 3 3 

4 1 2 

7 1 2 

2 9 3 

2 5 3 

M 
1-2 

F 

6 5 5 

5 3 0 

1 1 2 

4 2 2 

2 3 5 

3 2 3 

M 
1-3 

F 

5 6 6 

3 5 0 

2 1 4 

5 1 1 

2 5 3 

4 3 7 

M 
Le-1 

F 

3 5 0 

2 1 0 

2 0 2 

4 2 1 

4 5 10 

6 4 4 

M 
Le-2 

F 

1 1 0 

3 1 2 

2 0 1 

4 1 2 

6 11 12 

5 7 4 

M 
Le-3 

F 

1 2 0 

2 0 1 

1 0 2 

8 0 1 

7 10 11 

2 9 6 

M 
Ma-1 

F 

1 1 0 

0 1 1 

3 1 3 

7 0 0 

5 10 9 

5 8 7 

M 
Ma-2 

F 

3 4 0 

2 0 1 

3 1 4 

5 0 2 

3 5 9 

4 7 3 
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Item-Type 
HIGH 

A B C  

• 

INDETERMINATE 
A B C  

LOW 
A B C  

M 
Mk-1 

F 

2 6 3 

4 6 3 

2  1 - 3  

2 1 1 

5 5 7 

6 2 4 

M 
Mk-2 

F 

5 5 7 

7 6 5 

3 2 3 

4 1 0 

1 3 3 

1 0 1 

M 
Mk-3 

F 

7 7 8 

8 6 5 

1 1 2 

1 1 0 

1 1 2 

3 0 1 

M 
Ms-1 

F 

2 0 2 

3 0 1 

3 2 2 

2 1 1 

4 7 7 

6 5 4 

M 
Ms-2 

F 

2 1 0 

4 0 3 

4 1 3 

4 2 0 

3 9 9 

3 7 5 

M 
Ms-3 

F 

4 1 1 

3 0 1 

3 2 5 

2 1 1 

2 7 6 

6 4 4 

M 
N-1 

F 

0 2 0 

1 0 2 

3 1 1 

6 1 1 

6 9 12 

5 8 4 

M 
N-2 

F 

1 2 0 

2 0 1 

2 2 2 

6 1 2 

6 6 11 

4 5 3 

M 
N-3 

F 

0 3 0 

0 0 2 

2 2 1 

5 1 1 

7 7 12 

7 8 4 
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Item-Type 
HIGH 

A B C  
INDETERMINATE 

A B C  
LOW 

A B C  

M 
P-1 

F 

1 3 1 

2 0 2 

0 1 3 

3 0 1 

8 7 9 

7 9 4 

M 
P-2 

F 

2 10 

2 0 0 

3 1 2 

5 0 1 

4 8 10 

5 7 4 

M 
P-3 

F 

0 0 0 

1 1 0 

1 0 0 

4 1 1 

8 11 12 

7 7 7 

M 
R-2 

F 

4 3 2 

4 3 3 

3 4 5 

6 2 1 

2 3 6 

2 2 2 

M 
R-4 

F 

3 5 3 

6 4 2 

4 1 2 

5 2 0 

2 4 8 

1 1 4 

M 
Re-2 

F 

7 5 5 

4 1 2 

2 1 4 

4 2 2 

0 4 2 

2 3 1 

M 
Rs-1 

F 

5 4 8 

6 2 2 

2 3 3 

4 2 0 

2 3 2 

1 2 3 

M 
Rs-3 

F 

4 4 6 

3 2 3 

3 3 3 

4 2 0 

2 3 3 

4 2 3 

M 
Rx-1 

F 

1 2 4 

1 4 1 

3 2 3 

5 3 2 

5 7 5 

5 2 5 
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Item-Type 
HIGH 

A B C  
INDETERMINATE 

A B C  
LOW 

A B C  

M 
S-l 

F 

2 2 1 

2 3 1 

3 0 4 

5 2 1 

4 9 7 

4 4 6 

M 
S-2 

F 

6 3 2 

4 4 1 

2 2 4 

5 3 3 

1 6 6 

2 2 3 

M 
Sep-3 

F 

7 4 4 

4 3 3 

1 1 4 

6 0 0 

1 5 3 

1 3 2 

M 
SS-1 

F 

0 0 0 

1 2 2 

1 2 0 

5 1 0 

8 9 12 

5 6 6 

M 
Ss-2 

F 

3 4 2 

4 2 0 

2 2 2 

3 1 5 

4 4 7 

4 3 2 

M 
Ss-3 

F 

1 3 0 

4 2 2 

4 2 1 

6 2 1 

4 6 11 

1 5 5 

M 
Vz-1 

F 

2 7 4 

2 6 2 

1 1 2 

6 1 1 

6 3 6 

3 2 5 

M 
Vz-2 

F 

3 6 2 

1 3 0 

2 1 2 

6 2 1 

4 3 8 

4 1 5 

M 
Vz-3 

F 

5 7 3 

4 5 3 

2 0 5 

6 3 3 

2 4 4 

1 1 2 
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Item-Type 
HIGH 

A B C  
INDETERMINATE 

A B C . 
LOW 

A B C 

M 1 2 0 1 1 4 6 7 8 
We-1 

F 0 2 0 4 1 1 4 6 7 
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