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ABSTRACT 

This research focused on the cultural bias in the 

items the California Achievement Tests (CAT). Performance 

variability was examined across all individual items of the 

CAT for the third graders from four ethnic groups. A 

sample of 1600 third grade children was randomly selected 

from population of children attending various elementary 

schools in the state of Arizona. Four hundred subjects 

within each ethnic group were matched for sex, ethnicity, 

and grade level. 

A two-factor (items scores and ethnicity) ANOVA 

procedure was used to examine the interaction between the 

item performances and ethnicity for groups of Anglo and 

Black, Hispanic, and American Indian on all individual test 

items of the eight subtest of the CAT. 

An examination of obtained finding revealed that a 

total of 31 items were found to be as culturally biased 

against Hispanic, Blacks, and Native-American children. Of 

these items, thirty were biased toward American Indians, 

six items were biased toward Hispanics, and four iterns were 

biased toward Blacks. Some items were biased toward more 

ix 
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than one ethnic group. Twenty-eight items identified as 

biased belonged to five of the six language subtests and 

three items are part of one of the two mathematics 

subtests. 

It should be noted that even though most of the 

items (98%) did not reveal any statistical evidence of 

bias, there were only four items (1.9%) on which minority 

group children performed higher that did the Anglo 

children. The overall direction of the findings would seem 

to suggest that most of the content of the CAT is free from 

cultural bias. 



CHAPTER 1 

INTRODUCTION 

Recently there has been a significant gain in the 

awareness of the different minority groups that exist in 

America today. This awareness also encompasses the reality 

of common and different problems each minority group faces. 

The psychological testing has been part of the reason for 

increased awareness. Minority groups are emerging to 

challenge the traditional testing approaches for vocational 

and educational opportunities. Since the inception of 

ability testing nearly eight decades ago, the question of 

cultural bias in intelligence testing has been examined by 

various investigators (Cronbach, 1975). Test critics 

contend that apparent differences in test performance occur 

among ethnic and socio-economic groups as opposed to 

differences in ability (Williams, 1970a, 1970b). 

Without the availability of tests subjective means would 

become even more prominent in selection and placement 

decision making. (Messick & Anderson, 1970). 

Intelligence tests traditionally require prior 

learning of a specific concept; a good example would be the 

1 
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Information subtest on the Wechsler Adult Intelligence 

Scale (WAIS). The test items are intended to tap relevant 

experiences which the student should have been exposed to. 

It is commonly argued that minorities are at a disadvantage 

because of the lack of experience the test item is trying 

to tap which results in a poor score regardless of the 

student's intellectual acuity. Obtaining a high score on 

most intelligences test requires the student to answer the 

same way most successful, white, middle class American 

males would respond (McConnell, 1974). 

Most commonly, individuals from various racial or 

cultural groups are administered intelligence tests which 

have been standardized on predominantly Anglo groups. 

Thus, the validity of scores obtained by minority group 

children is questioned because such children are not 

represented in the standardization of the tests. This 

suggested that there is not only external bias but also 

internal ones as well. 

The dissatisfaction with traditional intelligence 

testing brought an emergence of the culture free and 

culture fair approaches to the problem (Samuda, 1975). 

Culture free intelligence tests were developed to try and 

control the cultural parameters. During World War I, a 

nonlanguage group test was developed called the Army 

Examination Beta. This test was used for foreign language 
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speaking and illiterate soldiers (Yerkes, 1921). Since 

language was thought to be causing a gre~t deal of the 

problem of cultural bias the Army used gestures and 

pantomime to communicate the rules of the test. The 

examinees were to respond by making marks, drawing lines or 

writing numbers. 

Myra Shimberg (1929), pioneered a study of test 

bias reversal. She approached the cultural bias problem by 

developing two information tests and administering one to 

6,477 urban school children and the other one to 4,875 

rural school children. Her reasoning was to standardize 

these tests for specific groups. She found that neither 

test was in favor of one group over the other. This 

illustrates the difficulty in a priori identification of 

test items that may be culturally fair. 

Ten years later, another attempt was made by DuBoise 

in 1939. He developed the Draw A Horse Test and 

standardized it on 955 Pueblo Indian children in New 

Mexico. Then he administered this test to white male urban 

students. The results indicated that the white urban males 

scored on the average a full 26 points lower than the 

Indian children (Norman, 1963). 

Ca ttell developed a "cul ture free II test. He hoped 

to "wipe the slate clean of these earlier results •.• and 

begin afresh with sounder tests" (Cattell, 1949, p. 162). 
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Cattell wanted to measure a persons intellectual ability 

and not have external cultural differences interfere with 

the results. If the cultural factors are controlled, no 

significant differences should exist between the 

intellectual ability of individuals from differing cultural 

backgrounds. In 1944, Cattell's test was published and the 

reviews were unfavorable. There was a new opponent on the 

horizon pointing to a virtual impossibility of creating a 

test which is culture free. Cattell published another test 

this time called the Culture Fair Intelligence Test in the 

late 1950's. He apparently dropped the term free and 

replaced it with the word fair. Cattell reflected 

Spearman's G factor on intelligence in this te.st because of 

Cattell's theory of fluid intelligence. 

Cattell standardized his test on a sample of 4,328 

individuals separated by age groupings and three scales, 

from both the United States and Great Britain. He claimed 

there were only minor changes across various cultures as a 

result of his test. There were reports that Cattell's test 

was influenced by socioeconomic status as was the Stanford 

Binet. Other reports even questioned the feasibility of 

culture free tests ever being developed. To free any scale 

of cultural influences is difficult: "Almost all human 

reactions are culturally influenced" (Mafquart, 1955, p. 

357) • "A truly cuI ture free test appears to be an 
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impossibility because even methods of manipulation of 

material objects are culturally determined ll (Kidd, 1962, p. 

352) • 

Williams (1972) devised a test designed to favor 

black Americans over anglo Americans. He called this test 

the IIBlack Intelligence Test of Cultural Homogeneityll 

referred to as BITCH. The black culture has developed a 

unique vocabulary and phrases which are in every day use. 

Williams reported that regardless of the traditional IQ 

test, that those black children who scored highly on the 

test have the ability to learn. 

Since cultural backgrounds effect an individual's 

performance on intelligence test and since established 

norms for various racial and cultural groups do not provide 

valid predictors of performance, several problems face 

those desiring to construct a culture fair test (Robb, 

Bernardoni & Johnson, 1973). They include: 

1. The difficulty in obtaining representative 
sampling. 

2. Factors such as socioeconomic class and educational 
background are difficult to control. 

3. Most of our intelligence tests hqve been developed 
within the context of the middle class Anglo 
culture and are dependent upon definitions of 
intelligence from that culture; to use the 
definition of intelligence for a cult.ure under 
question might easily result in a test that 
rewarded behavior not considered indicative of 
intelligence by the dominant cultures. 

4. Test taking motivation with other racial or 
cultural groups cannot be assumed. 

5. Language problems frequently invalidate the test. 
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The psychometric perspective has shown that the 

culture free tests lack reliability and validity (Anastasi, 

1976) • 

Today there are more than 250 million standardized 

tests which are used annually to determine vocational and 

educational placements within the United States (Holman & 

Doctor, 1972). Predictive validity has been a major focus 

of concern in most studies. The studies which dealt with 

predictive validity can not always impede individual items 

from being bias against a group (Murray, 1981). Shepard 

(1980), felt that individual items of. the test created the 

basis for formidable allegations of bias in testing. 

Determining the relationship between the construct being 

measured and the item would be beneficial (Cotter & Berk, 

1981) • 

It would be helpful if those involved in educational 

measurement would work creatively at more meaningful 

dissemination of the data now gathered. Ways must be found 

to repackage test item responses and other pieces of 

information now collected and make them meaningful to 

decision makers at different levels of interest. When 

educators become more flexible in the development and use 

of a variety of techniques for generating data, the 

improved information base will affect the degree of 
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rationality of decisions made by those concerned with 

educational progress. Most of the bias research focuses on 

the IQ tests. There is a need to apply the item bias 

techniques on achievement tests also. The purpose of this 

study was to focus on the biases of the individual 

items of the California Achievement Test (CAT) by examining 

the item performances of third grade children from four 

ethnic cultures. 



CHAPTER 2 

REVIEW OF LITERATURE 

There have been a myriad of approaches to expose the 

factors contributing to test bias. One area singled out is 

the use of item bias as a way to examine predictive, 

construct and content validity including the methods and 

models used in detection of item bias. A conceptual 

understanding of why test bias occurs is enhanced when each 

of these factors are focussed upon. A picture begins to 

emerge showing how test bias can occur at the item level 

due to the mechanics or interpretation of the content. 

Test Bias 

Much of the attention to test bias can be traced to 

the results of government legislation. This caused the 

test bias issue to become a more prominent issue which not 

only encompasses the racial, ethnic and sex 

characteristics, but also the attention of 

psychometricians, psychologist and the medical fields as 

well. Attempts to develop nonbiased assessment techniques 

have been numerous because of the mandates and growing 

8 
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concern by the court system in the increasing evidence of 

misuses of test results (Oakland & Feige:nbaum, 1979) 0 

The definition of test bias has been just as elusive 

and varied as the definition of learning. It has paralleled 

the same trappings as learning theorists have encountered. 

Numerous attempts to design models to examine bias have 

been created by psychometricians (Cronbach, 1970; Flagher, 

1978; Darlington, 1971; Jenson, 1981; Thorndike, 1971) but 

still there is not a definition accepted by all concerned 

with this issue (Hunter & Schmidt, 1976; Linn, 1973). 

A distinguishing factor of test bias is being 

developed by many authors between the inherent bias of a 

test and the interpretive uses of the test (Green, 1975; 

r.lerz, 1974). Examining the inherent bias of a test has not 

been limited to predictive validity as has the appropriate 

uses of the test (Shepard, 1980). 

Emotional outcries from the public have placed 

scrutiny on the perspectives of the psychometricians, 

especially when the focus is on any use of test 

standardized with mostly white middle class subjects. It 

is difficult to interpret test when there exists some form 

of bias whether its' source is from internal or external 

factors. The results of the test are clouded to begin with 

and indicate a need to improve test quality and integrity 
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to promote further scientific and rational approaches of 

evaluation. Jensen (1976), with regard to test bias, 

states: 

As researchers, our response is to question, 
analyticaliy criticize, replicate results, determine 
their limits as to other mental tests and populations, 
seek the causer of Test Score Variance, pit 
alternative theories against one another - - and 
openly renounce those hypotheses that objective 
evidence repeatedly disapprove (p. 346). 

Reschly (1982) as well as Wright and Isenstein (1977) 

have categorized some potential problem areas already 

identified with the uses of any test with minorities which 

include the sampling errors, inappropriate content and 

differential predictive validity. 

Even though a definition of test bias is still 

elusive there has been mounting agreement with a 

statistical definition of test bias. Anastasi (1982) 

reports that this increase in support is due to viewing 

test bias as a designator of systematic and constant error 

as opposed to error occurring by chance. Reynolds (1982) 

believes that construct validity is one viable approach to 

examine test bias. Reynolds (1982) defines construct 

validity in the following manner: 

Bias exists in regard to construct validity when a test 
is shown to measure different hypothetical traits . 
(psychological constructs) for one group than another 
or to measure the same trait but with differing degrees 
of accuracy (p. 194). 
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·Oakland and Feigenbaum (1979) feel if the test 

measures differences in individuals on the same trait in 

like ways for two or more groups, that this is the central 

issue in determining construct validity. Many empirical 

methods have been employed in investigating construct 

validity, the most widely used procedure has been factor 

analysis (Cronbach, 1970). Factor analysis is designed to 

detect among groups of individuals their performance 

patterns and compare them. 

As aforementioned, predictive validity has been the 

central issue in most of the cultural bias literature 

(Shepard, 1982). Consequently there have been numerous 

studies investigating cultural bias in predictir.g a common 

criterion. (Einhorn & Bass, 1971; Cole, 1972; Gross & Su, 

1975; Novick & Petersen, 1976). Cleary (1968) defines 

predictive test bias as: 

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

If the least-squares linear regression lines differ 

in slopes, intercepts or both within this model, then bias 

exists. 
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Thorndike (1971) developed a mathematical model for 

assessing bias in prediction and selection. Since this 

model was judged unbiased by Petersen and Novick (1976), it 

was called "constant ratio model." They state that the 

applicants are chosen so that an equal proportion is 

identical for all groups. Cole (1973) states, " ••• for 

both minority and majority groups whose members can achieve 

a satisfactory criterion score ••• there should be the 

same probability of selection regardless of group 

membership" (p. 240). Cole referred to this model as the 

"conditional probability model." 

Linn (1973) and Petersen and Novick (1976) feel 

that considerations such as social issues and implications 

with regard to prediction and selection, be designed in the 

test itself in order to ensure their outcome of minority 

representation in all highly desirable vocational fields. 

In the social, legal and educational components of a 

democratic society, the underlying consideration is 

predictive validity. 

The interpretation of test scores is usually 

dependent upon the extent to which the items truly measure 

the intended subject matter or experience (Shepard, 1982). 

Content validity "is demonstrated by showing how well the 

content of the test samples the class of situations or 
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subject matter about which conclusions are to be drawn" 

(French & Michael, in Gronlund 1968, p. 166). Samuda 

(1975) states further: 

Thus a test has good content validity if its terms 
relate well to the particular objectives to be 
assessed. The appropriateness of a test item can only 
be determined by careful and critical examination. 
Furthermore, in the selection of test items, efforts 
must be made to ensure that all possible relevant 
sources (textbooks, curricula, experts and so on) have 
been sampled so as to cover all major aspects of the 
area under consideration and to avoid the intrusion of 
extraneous factors that could lower the test's content 
validity. Such a validation procedure is particularly 
essential for evaluating achievement tests (p. 22). 

The focus of opponents of standardized testing is on 

the item itself and this is where they claim the bias 

occurs (Hilliard, 1979; Wright & Isenstein, 1977; Jackson, 

1975). Cleary and Hilton (1968) state that bias is: 

An item of a test is said to be biased for members of a 
particular group, if on that item, the members of the 
group obtain an average score which differs from the 
average score of other groups by more or less than 
expected from performance on other items of the same 
test. That is, the biased item produces an uncommon 
discrepancy between the performance of members of the 
group and members of other groups (p. 61). 

Cleary (1963) stated in an earlier article another 

possible definition of bias: 

A test is biased for members of a subgroup of the 
population if, in the prediction of a criterion for 
which the test was designed, consistent nonzero errors 
of prediction are made for members of the subgroup. In 
other words, the test is biased if the criterion score 
predicted from the common regression line is 
consistently too high or too low for members of the 
subgroup. With this definition of bias, there may be a 
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connotation of "unfair" particularly if the use of the 
test produces a prediction that is too low (p. 115). 

Flaughter (1978) stated that to rid an item of bias, 

an empirical analysis of the test items would be 

sufficient. 

Item Bias Approaches 

Several statistical methods have been developed to 

detect cultural bias at the individual item level. If test 

items do not behave similarily for groups of individuals of 

varying cultural backgrounds then the question of item bias 

arises (Shepard, 1982). Following is the summary of 

various approaches used in the detection of test bias: 

Item Difficulty 

Angoff (1972) concentrated on transformed item 

difficulties and developed a bias detection method based on 

it. It is called a delta plot method which Thurstone 

(1925) employed a scaling technique. Psychometricians 

extensively use the delta plot for between group 

comparisons of item difficulty (Angoff, 1980; Angoff & 

Ford, 1973; Angoff & Sharon, 1974; Echternacht, 1974; 

Rudner, Getson & Knight, 1979). In this methodology, P-

values (the proportion or examinees getting the item 

-correct) are computed separately for each group. Within 

group p-values are then transformed to z scores which are 
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called deltas. Delta values are then plotted on different 

axes for each group on a bivariate graph. Items which do 

not discriminate between groups in terms of difficulty will 

fall along an ellipse. Items that are more difficult for 

one group will fall some distance from the axis of the 

ellipse. 

This type of evaluation has been used on test 

currently in use today (Jensen, 1974; Miele, 1979) and in 

test development (Angoff & Ford, 1973). Several variations 

have been devised on the transformed item difficulty 

procedure (Angoff, 1982). Cole (1978) and Hunter (1975) 

discuss a major drawback of the p-values becoming 

contaminated by group differences as well as item 

difficulty. Murray and Mishra (1983) convey that this 

method has not been used with group administered test with 

small samples as has the one with large samples. 

Item Response Theories 

Item Characteristic curve (ICC) concentrates on the 

probability of correctly responding to an item and portray 

its relationship with ability (Ironson, 1982). ICC has 

three parameters consisting of item discrimination, 

difficulty of the item and a guess parameter. An item is 

considered bias if the ICC for two groups is not the same 

for any item (Shepard, Camilli & Averill, 1981). 
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Rasch (1966) assumes that all items discriminate 

equally which is called a single parameter model. Rasch 

(1966) further proposed that since all are equally 

discriminate then, no guessing can occur. The difficulty 

parameter contains the variability in this situation. 

Another exceptionally proficient model for detecting 

bias is called the three parameter approach (Merz & 

Grossen, 1978; Rudner, Geston & Knight, 1979). This model 

has been viewed as highly sound theoretically while 

employing complex statistical methods (Bejar, 1980; Hunter, 

1975; Lord, 1980). Ironson (1982) points out that this 

procedure necessities large samples and extensive computer 

programs (Scheuneman, 1979). The Rasch model has been 

found to be less satisfactory, even though it is less 

expensive and needs smaller sample sizes, than the three 

parameter model when the individual item parameters 

assessment is required (Divgi, 1981; Reckase, 1981). 

Chi-Square Methods 

Scheuneman (1979, 1980) developed a chi-square 

technique which centers on correct responses to a given 

item (Baker, 1981; Camilli, 1979). "There are three 

assumptions about any test which are a prerequisite to 

using chi-square procedure: validity, reliability and 

homogeneity. There are three steps used in this procedure: 
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establishing three to five ability intervals; calculating 

the chi-square value; and the testing for statistical 

significant" (Vantaggi, 1984). Cammilli (1970) thought the 

Correct Response Model was limiting. Shepard (1981) 

responded to this with a chi-square procedure which 

incorporates both the correct and incorrect responses to an 

item. Item bias was determined by the above three steps. 

When high ability group or groups are considered and 

a need for a sensitive instrument and a small sample size 

is all that is available, then Camilli's Full Response 

Index would be most likely used. While Camilli's is more 

sensitive, the Scheuneman's Correct Response Index takes 

advantage of a small sample size but, it's the sensitivity 

that is desired in this case. The use of the total test 

score as a measure of ability has been challenged for both 

these above methods (Ironson, 1982). 

Judgmental Techniques 

Jensen (1977), Plake (1980), Sandoval and Miille 

(1980) convey the unsuccessful attempts to identify item 

bias on a logical, non statistical basis. Anastasi (1976) 

and Kaufman (1975) tell of continued support for the face 

validity approach. "The most popular means by which 

accomplish this approach to eliminating item bias has been 

to impanel a group of esteemed minority judges which 
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reviews test items" (Vantaggi, 1984). Cole (1981) states 

that this is inconsistent with the empirical data results. 

Consumer confidence has been eroding which makes it 

important for test to not only appear but, be as unbiased 

as possible (Anastasi, 1976). Public opinion is an 

important factor in the acceptance of a test of any kind 

(Sandoval & Miille, 1980). Reynolds (1982) cautions that 

this methodology should not replace a sophisticated and 

objective procedure like analysis of variance (ANDVA) for 

the detection of item bias, but could be used as a 

supplemental means of furthering test usage. 

Analysis of Variance Procedure (ANDVA) 

Sir Maurice Kendall (International Statistical 

Institute) states that ANOVA: 

In statistics, a technique for segregating the causes 
of variability affecting a set of observations. 
Consider a simple case in which a number of 
observa tions are taken on members falling into 
different classes (for example the yields of a number 
of plots of wheat, groups of which are subjected to 
different fertilizer treatments). The problem is 
whether the yields differ from group to group or, on 
the other hand, differ only as random variations from a 
homogeneous population. The matter is decided by 
comparing the sum of squares of mean yields of groups 
about the over all mean of all plots with the 
aggregated sum of squares of observations within groups 
about their respective group means. On the assumption 
that the variation is normal (Gaussian) an exact test 
of significance can be applied to decide whether the 
difference is great enough to justify the conclusion 
that group differences are real. 
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The method can be generalized to much more elaborate 
situations where the classifications are more complex, 
especially in experimental designs which are carefully 
balanced so that ANOVAs are easy to apply. 

The ANOVA procedure makes an analysis of item by 

group interaction. Reynolds (1982) revealed that if an 

item for a particular group is difficult then, it is 

considered potentially biased against that group. ANOVA 

incorporates a procedure which examines the Items X Groups 

interaction effects (Angoff & Sharon, 1974; Jensen, 1974; 

Miele, 1979). 

Murray and Mishra (1983) provide an excellent table 

of the "Summary of Studies Examining Item Bias In 

Individual Ability Test" (p. 359) (see Figure 1). This 

table breaks down several tests examined in the literature 

and the types of methods used. It concisely provides the 

author, ethnic groups used and conclusions of studies 

ranging from 1974 to 1983. ANDVA requires that large 

samples be used. This may cause some problem when only 

small samples are available. Also, if there is a 

significant difference in ability between groups the ANOVA 

will reveal this (Jensen, 1974). 

Item Bias in Standardized Tests -----
Scheuneman (1978) points out as others have, that 

white middle class is favored by most standardized tests. 

There has been a limited research at the item level which 
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might verify this hypothesis (Loehlin, Lindzey, Spuhler, 

1975). Item bias did not appear in the literature until 

1976. This means that any test prior to this time were not 

subjected to item bias techniques (Lenke, 1982). Today, 

however, item bias assessment if in full swing and much 

attention is focused on the results. The following will 

review several group administered achievement tests and 

procedures. 

Culture Bias and Iowa Test of Basic Skills (ITBS) 

Plake (1977) used this test in order to compare raw 

scores across five different grade levels on the same level 

ITBS, a three-factor ANOVA design was used. The factors 

examined were school systems (random effect), groups (fixed 

effect) and items as a repeated measure (fixed effects). 

There were three sub-tests examined: Vocabulary, Reading 

and Mathematics Concepts. If item-by-group statistical 

analysis yielded significant results, an'additional 

procedure was applied. First, three judges indicated which 

items they thought operated differently for the two groups. 

Any item which was selected in this process was considered 

to be biased. These items were then compared to those 

which were designed as biased by the ANOVA procedure. 

Another attempt to analyze the ITBS was conducted by 

Loyd (1980). Four subtests were used (Vocabulary, Reading, 
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Mathematics Computation and Mathematics Problem Solving) to 

measure the responses to items from seventh grade Hispanic 

and Anglo students. Loyd (1980) used a three-factor ANOVA 

design were items and ethnic grouping were treated as fixed 

and school systems were considered random. Loyd (1980) 

used the following hypothesis; IIthere is no interaction 

between items and groups." 

A significant interaction either with item-by-race 

or item-by-sex was reported by Laksana (1979) and Laksana 

and Coffman (1980). They used a three-parameter logistic 

model which incorporates male and female, and black and 

white students. They looked at the responses to items in 

the Vocabulary and I~thematics Solving Problems subtests. 

The 1978 edition of the Otis-Lennon School Ability 

Test was approached by Scheuneman (1976) who used a chi

square procedure for identifying item bias. Lenke' (1982) 

reported that because of this analysis the items which 

appeared bias were removed. The statistical procedure was 

accompanied by recommendations from an item review board 

Lenke (1982). 

Subjective and objective techniques were used during 

the development of the Metropolitan Achievement Tests. 

Three statistical procedures were used for the objective 

input. 'rhe subj ective input consisted of a panel of 
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minority educators reviewed the test for bias. They 

reported less than one percent of items statistically 

assessed as biased on all three scales (Beck & Skylar, 

1978) • 

The California Achievement Test was evaluated using 

an item selection procedure (Green & Draper, 1972). This 

revealed that items identified as bias were found to be 

statistically discriminate among/between ethnocultural 

groups (Green, 1971). 

Uses and Misuses of Tests -- -- --
In order to fully understand the uses and misuses of 

tests it is first necessary to define what precisely is 

meant by the term. According to Anastase (1982:22), a test 

may be defined as "an objective and standardized measure of 

a sample of behavior. II Standardiza tion refers here to the 

uniformity of procedure in administering and scoring the 

test while objectivity of measurement refers to the test 

results being free from any influences other than the 

respondents' honest responses to test items. 

Unfortunately, if one wished to judge tests on the 

basis of Anastasi's definition, a good deal if not most of 

the tests in current use, would have to be discarded; and 

this because while standardization can sometimes be 

obtained to within a fairly precise degree, objectivity of 
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measurement is seldom and perhaps never attained (Kaplan 

and Saccuzzo, 1982). Thus, a more accurate definition of 

the test is perhaps Kaplan and Sacuzzo's (1982:4) 

definition which states that, "A test is a device for 

measuring characteristics of human beings that pertain to 

behavior." 

Given then that a test attempts to measure human 

characteristics relevant to behavior and, further r attempts 

to do so within a standardized and objective framework, it 

must be noted that even if the test does fit the definition 

and actually achieves both standardization and objectivity 

of measurement, it still may not be useful. Indeed, the 

usefulness of any test is dependent upon the extent to 

which the test fulfills two criteria. The first criterion 

is reliability which refers to the consistency of scores 

obtained by the same subject under retest conditions 

(Marken, 1981). If someone's scores vary widely, a test 

cannot be considered vary useful. A second criterion is 

validity which refers to the extent to which a test 

measures that which it purports to measure (Marken, 1981). 

A test that does not or only marginally measures what it 

claims to measure is not a useful test. 
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Uses of Standardized Tests 

In our current day society, the test is extensively 

used, with the major applications being in the areas of 

education, business and industry, counseling and guidance, 

and research. 

With respect to education, it should be noted that 

each year millions of standardized tests are admin.istered 

in public schools (Mehrens & Lehmann, 1975). Most 

frequently, the tests are achievement batteries, scholastic 

aptitude or group intelligence tests. However, 

occasionally, interest tests, personality inventories and 

special aptitude tests are also administered. The testing 

mandate itself may come from the individual school 

administration or from district administration or it may be 

part of a statewide testing program. 

In addition to educational use of tests, tests are 

often used in counseling situations and in these 

situations, tests serve diverse functions. They can be 

used to confirm a person's ideas about skills, abilities or 

personality characteristics (i.e. a high school student who 

wants to be an engineer may take a .test via the school 

counseling program in order to see if his interests are 

compatible with being an engineer). Test scores can also 

be used to provide the examinee with an estimate of how he 

or she will perform in a given educational or vocational 
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field. Tests are also used in counseling to make sure that 

certain traits, characteristics and skills of an examinee 

are not overlooked. Sometimes tests are used merely to 

stimulate discussion and self exploration in the patient. 

In counseling, tests are often used for diagnostic purposes 

in order to provide the counselor with an understanding of 

the nature, severity and causes of his or her patient's 

problems. 

Tests are also often used in business and industry, 

often in order to make personnel decisions such as 

selection among applicants for position openings, placement 

of workers on jobs and determining whether an employee is 

qualified for a promotion. As noted by Cronbach (1970), 

the use of tests in-business and industry can be 

categorized in two basic ways: (1) to measure the 

individual's abilities and characteristics in order to make 

a prediction of his performance on the new job; or (2) as 

proficiency measures to establish whether the individual 

possesses the knowledge and skills outlined in the job 

specifications. 

Another use that businesses and industry have for 

tests is in training programs. Sometimes these tests are 

used to make sure that the worker is proficient at the 

required task and other times the tests are used as 

learning experiences themselves. Other times, tests are 
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given to workers doing a particular job in order to see 

what the abilities and characteristics are with respect to 

workers doing that particular kind of job. 

A final major use for the test is in research, 

especially research in psychology and education. In 

validation research, tests are used to assess clinical 

judgments and treatments. And in different types of 

research, tests are used to measure the variables or 

constructs of interest to the investigators. 

Given the foregoing delineation of the uses of the 

test, it is easy to see that testing is a major facet of 

American life; and because of this, it is also easy to see 

that misuse of these test instruments can have widespread 

and profound consequences. 

Misuses of Standardized Tests 

Perhaps the most serious misuse of the test, 

certainly among the most controversial, involves widespread 

use of of ability and achievement is for the purpose of 

educational placement. Thomas Oakland (1973) provides the 

following succinct summary of the general criticisms of the 

use of tests in education: 

Critics assert that tests imperfectly predict future 
behaviors, rigidly shape school curricula and restrict 
educational change, represent an invasion of privacy, 
foster a view of man as having only innate and fixed 
abilities and characteristics, and foster undesirable 
biases and expectations (p. 295). 
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Oakland goes on to note that the most serious 

criticism leveled against the educational system is that it 

uses tests to denigrate the dignity of minorities and to 

severely limit their educational and vocational 

opportunities. 

Support for the justification of this criticism can 

be found in a historical article written by Kamin (1975). 

Focusing on the intelligence test in particular, Kamin 

(1975) begins the article by noting that: 

Since its introduction to America, the intelligence 
test has been used more or less consciously as an 
instrumen~ of oppression against the underprivileged, 
the poor, the foreign born and racial minorities (p. 
317) • 

Kamin's (1975) assertion is backed up with the 

following historical facts: (1) Lewis Terman who 

introduced the intelligence test to America, noted that the 

low scores obtained by two Indian and Mexican children 

evidenced "racial dullness" and seriously considered 

whether the ethnic groups should be allowed to reproduce; 

(2) Henery Goddard, the father of rocket flight, used 

intelligence test differences between the rich and the poor 

to advocate that the poor not be considered or treated as 

equal human beings with the rich; (3) In many states, 

having an IQ score in the "feeble minded" range was 

considered on an equal footing with being a criminal; and 
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(4) On the basis of IQ tests many foreigners were deported 

as "feeble minded" and Congress accordingly passed a law 

not only restricting the total number of immigrants but 

also assigning national origins quotas. 

Addressing themselves to Kamin's historical review, 

Cauce and Jacobson (1980) discuss the misuse of tests for 

the Latino population specifically. The authors emphasize 

the untested and untrue assumptions that underlie the use 

of these tests~ these assumptions are: (1) that the Latino 

is bilingual~ (2) the Latino population is homogeneous~ (3) 

that all members of the Latino community speaks a common. 

form of Spanish~ (4) that Latino researchers are free of 

factors that would bias research~ and (5) the assumption 

that tests are culture free. 

That no tests are culture free, that is, free of the 

cultural influences of its designers has been addressed by 

Brinson (1976) and Anastasi (1982). Because it has now 

been realized that no test is culture free, Brown (1976) 

reports that test construction currently has the goal of 

not eliminating cultural effects bu~ attempting to control 

certain key variables that make the test equally fair to 

all persons. 

Related to the misuse of tests that has just been 

discussed is the question of norm referenced versus 

criterion referenced tests. As noted by Hunt and Randhawa 
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(1975), criterion referenced tests define a performance 

objective and then construct test items that measure the 

attainment of the objective. On the other hand, norm 

referenced tests are comparative in that they judge 

performance by comparing it with means and standard 

deviations and other statistical measures derived from a 

wider population. The misuse of the norm referenced test 

comes in when a member of one group has his or her 

performance judged on the basis of norms derived from a 

group of which he or she is not a member. Judging someone 

who is a member of one culture or subculture on the basis 

of how another culture or subculture has performed is 

inappropriate. Nonetheless, it is often done, especially 

in educa tion. 

It has been pointed out that one of the most serious 

misuses of tests is the assessment of a minority group in 

terms of test items and test norms relevant to a dominant 

or majority group. While this has affected thousands of 

minority children, relegating them to special classes and 

making them feel "stupid" or "slow", it should be noted 

that this misuse is not restricted to education. Indeed, 

it also existed in business. Through inappropriate 

testing, many minorities as well as the foreign born were 

denied jobs for which they were qualified, a fact which 

leads directly to the formulation of Title VII of the Civil 
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Rights Act of 1964 which created an Equal Employment 

Opportunity Commission. So far this discussion has focused 

on testing misuses that predominantly affect minorities. 

However, tests are subject to misuse in ways that can 

affect all test takers regardless of whether they are 

members of the minority or majority culture. 

One way in which tests are misused, and this happens 

in education, business and industry, counseling and even 

research, it that tests are obtained, administered and 

interpreted by people who are not qualified (Brown, 1976). 

The result is that decisions are made affecting the test 

taker and the information on which the decision was based 

is not correct. The scope of this problem becomes clearer 

if one realizes that they are on the market, hundreds of 

tests which are now considered to be out of date and/or no 

longer valid (Burao, 1968). And it seems reasonable to 

believe that the unqualified test giver is perhaps even 

more likely than a qualified person to select one of these 

obsolete tests. This means that yearly, thousands are 

probably turned away from jobs or provided with incorrect 

counseling, etc. because either the test giver was not 

qualified, the test itself was out of date or both. 

Another misuse of tests arises when scores are 

interpre~ed as if they were produced totally by that which 
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was being measured and were not influenced by any 

situational, environmental or personal variables. In fact, 

environmental, situational and personal variables are well 

established as factors influencing test responses. Someone 

can produce an incorrect test score merely because he or 

she doesn't feel well during the test or because he or she 

doesn't like the color of the walls in the room where the 

test was being given, etc. 

Another misuse of tests is that they are often used 

as predictors when, in general, their predictive accuracy 

is only low to moderate (Anastasi, 1982). For example, 

Hills (1971) and Lavin (1965) report that the predictive 

accuracy when predicting academic performance using the 

scholastic aptitude test, is only about 50 to 60 percent. 

And Ghiselli (1966) suggests that predictions of 

nonacademic outcomes are no more accurate. 

Another misuse of tests occur when information 

obtained from a test is not kept privateo This goes on 

routinely in education where a child's test scores are 

often put into his or her folder, reviewed by a new teacher 

who then formulates either a negative or positive opinion 

about the child without ever even speaking to him or her 

(Schell & Hall, 1983). Even when privacy is initially 

maintain8d, a problem can occur in that records are often 
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kept in institutions for years and years. And pointed out 

by Anastasi (1982:53), II • the availability of old 

records opens the way for such misuses as incorrect 

inferences from obsolete data and unauthorized access for 

other than the original testing purpose. II 

Not only the fact that records are stored for years 

can and does lead to misuse but also Ruebhausen (1970) has 

noted that misuse can arise given our modern day means of 

storing information. As Rebhausen puts it: 

There was a time when among the strongesc allies of 
privacy were the inefficiency of man, the fallibility 
of his memory, and the healing compassion that 
accompanied both the passage of time and the warmth of 
human recollection. These allies are now being put to 
rout. Modern sciences has given us the capacity to 
record faithfully, to maintain permanently, to retrieve 
promptly and to communicate both widely and instantly 
(pp.5-6). 

It should be noted that procedures are being taken 

to eliminate this possible misuse. For example, numerical 

coding of individuals and dual and triple filing systems 

are being used in order to ensure that no single individual 

will gain access to the names and addresses of test 

examinees. 

Another misuse of tests involves the interpretation 

of test scores. Sometimes test results are incorrectly 

interpreted. As Anastasi (1982) has noted: 
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Even well educated laypersons have been known to 
confuse percentiles with percentage scores, percentiles 
with IQs, norms with standards, and interest ratings 
with aptitude scores (p. 55). 

Some psychologists have attempted to draw up 

guidelines for interpreting test scores. For example, 

Goldman (1971) provides the following: (1) The person 

reporting the scores should consider that his or her report 

is a manifestation of his or her relationship with the 

person is a manifestation of his or her relationship with 

the person to whom he or she is reporting (usually a 

counselor/patient situation and relationship); and (2) Test 

results should be reported, as often as possible, as 

answers to specific questions raised about the results. 

Some psychologists have attempted to draw up 

guidelines for interpreting test scores. For example, 

Goldman (1971) provides the following: (1) The person 

reporting the scores should consider that his or her report 

is a manifestation of his or her relationship with the 

person to whom he or she is reporting (usually a 

counselor/patient situation and relationship); and (2) Test 

results should be reported, as often as possible, as 

answers to specific questions raised about the results. 

There has been a large body of research done on 

attitudes and attitude change (Kiesler, Collins & Miller, 

1969) and a number of studies which have focused primarily 
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upon ethnic attitudes in the classroom (Smith, 1981). 

Research on ethnic attitudes and the formation of self 

image as the result of the community and the race to which 

you belong and with which you are identified began in full 

force in the decade of the sixties (c.f. Silverman, 1964). 

The fight for equal rights in education by blacks carried 

with it a large number of unanswered questions, not the 

least of which was how much black children have been 

damaged by segregation practices and how much they would 

gain if they were indeed allowed to pursue their learning 

alongside their white peers. It seems to have been assumed 

that in large part the inequity in black economic power and 

black job opportunities was directly related to inequities 

in the public school systems which segregated blacks and 

treated them as less able than their peers (Atkins, 1982). 

Since that decade, however, it has become clear that simply 

placing blacks in classrooms which had up until this time 

been completely white was not going to ease the situation 

overnight (Longshore, 1982). 

In fact, the presence of ethnic stereotypes and 

ethnic attitudes seem more pervasive than was at first 

thought possible. This is because ethnic attitudes and 

stereotyping goes on not only among members of a group 

external to the one which is being so labeled, but among 

members of the target group as well (MCRoy, 1982). That 
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is, black school children begin their educational careers 

with a set of already established ideas about themselves as 

people who belong to a community which (1) has problems 

getting a chance in the world at large and (2) has such 

difficulties in becoming a part of the larger community 

that membership in that community is almost deemed 

undesirable. This means that ethnic attitudes are part 

and parcel of the material children already have with them 

when they begin school. In one very important study, 

researchers found that self esteem was directly related to 

the child's sense of belonging to a privileged or an 

underprivileged ethnic group (Brookings, 1982). Black 

children in the first grade were found to assess their own 

potential and real skill level as less than that of their 

white peers, and this assessment was based on the child's 

feelings about white class members unknown to them at the 

time they made their assessment. Another study focusing on 

the attitudes of black school children towards their own 

abilities and potentials suggested that placing black 

children in a mixed classroom actually made the perception 

of lessened skills and abilities more powerful (Ayres, 

1982). The hypothesis here was that when black school 

children are bussed or otherwise placed into 

"desegregation" schools, they are even more aware of their 
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ethnic identification and their differences (their 

"blackness") than they had been when attending a majority 

black school. 

Findings such as these indicate that black school 

children have got to fight against not only attitudes held 

by the unenlightened few who judge their abilities 

according to their race but, against their own ethnic group 

beliefs about what it means to be black (McRoy, 1982). 

Black children are raised in an environment which is 

something like that of white children equal in economic 

status, and yet they are acutely aware of the fact that 

they are different from others, and they are taught from 

babyhood to expect to be treated poorly. The social 

. attitudes of bitterness which many of their parents 

rightfully hold against a world which offered them much 

less opportunity than their children can in fact orient the 

new generation of children to carryon their parents' 

struggles although changes in the environment no longer 

warrants the fight (Longshore, 1982). 

A self image which either accepts or fights against 

the stereotype of, for example, the black male as lazy is 

limited by that belief and the actions and self image of 

the child can be severely hampered. If a child who is 

black learns that black males in general have a 

"reputa tion" for not working hard, tha t child is forced to 
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either accept that definition as a partial self definition 

or to fight against that image. Depending on the child's 

age can even determine if he or she is even old enough to 

not only distinguish a difference but to act accordingly in 

his or her own best interest. Either way, the child is 

relentlessly caught up in the stereotyping of his race. 

Complicating the matter further, such children who resist 

stereotyping by race often do not allow themselves to 

explore possibilities other than those which the presence 

of the attitude necessarily dictates. These children can 

become lazy, or can become obsessed with work. Either way, 

they are curtailed in the possibilities of living a full 

and comfortable life. 

Attitudes toward achievement in the culture in 

general are so strong as to go almost entirely unquestioned 

by the majority of the people the majority of the time 

(Foster & Perry, 1982). In the American culture, men are 

normally defined in terms of what they can accomplish. 

Increasingly, women are beginning to measure themselves in 

terms of this "work" ethic as well. This means that ethnic 

groups must necessarily measure their own worth in terms of 

the standards set by the majority, and must therefore be 

found lacking in many cases. The problem with identifying 

self worth with what one does in life is that the 

experiences of self esteem depends entirely upon external 
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rewards (Boykin, 1982). For blacks and whites alike, the 

measure of your worth is directly related to your ability 

to perform and to achieve. For black children, already 

stereotyped as being different from their white peers as 

regards to performance and achievement levels, the problems 

are very complex. On the one hand they seem to believe 

that they cannot hope to compete (Porche & Banikjotes, 

1982). On the other hand, black children seem compelled to 

take on this work ethic with a vengeance (Sattler & 

Gwynne, 1982). Black children are at a distinct 

disadvantage, however, because they already directly or 

openly believe that they are not the same as their white 

peers (Brookings, 1982). 

Research on attitudes toward the self as the result 

of membership in an ethnic minority has pointed to the many 

problems involved in sorting out social attitudes from 

individual differences (Foster & Perry, 1982). Other 

research has pointed to the difficulties black children 

experience in a newly desegregated classroom (Longshore, 

1982), and has suggested that ethnic group membership does 

indeed influence a child's perceived ability to achieve and 

even has a direct impact on the child's desire to do so. 

Research on the achievement motive itself was originally 

carried out by David McClelland in the late 1950's, and 

this motive was singled out precisely because achievement 
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is so highly valued in the culture. McClelland's research 

delineated a set of characteristics normally associated 

with those individuals who are highly motivated to achieve 

as opposed to those individuals more interested in 

affiliation, in rewards like money and' prestige, and in the 

acquisition of power. It must be pointed out that 

achievement motivated individuals are not as cornmon as the 

work ethic would seem to predict, for many, many 

individuals work in order to receive approval from others 

or for one of the other above mentioned motives. 

Characteristics associated with a high level of the 

achievement motive include the desire to achieve for its 

own sake {which makes opportunities to achieve a highly 

valued reward is significant to the achievement motivated 

person only insofar as it signifies or measures his level 

of achievement~ an achievement motivated person is not 

usually willing to take high risks, and those he or she 

does take are usually well calculated in advance; and 

finally, achievement motivated individuals require accurate 

and concise feedback regarding their efforts (McClelland, 

1963). The presence of the motivation to achieve is of 

course present to a greater or lesser extent in all 

individuals. However, the above mentioned character traits 

are distinctly associated with those whose primary motive 
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is to achieve. The desire for opportunities in which he 

or she is likely to succeed, coupled with calculated risk 

taking and a strong need for concrete feedback single out 

these highly achievement motivated individuals. 



CHAPTER 3 

METHODOLOGY 

Subjects 

This investigation consisted of subjects drawn from 

the 3rd grade children attending public schools in the 

State of Arizona, except Maricopa County, in 1981. All of 

the grades were stratified in terms of subject sex and 

ethnicity. The subjects used in this study were 

obtained from a data base consisting of approximately 

203,000 children attending public schools in Arizona. 

The 3rd grade population consisted of 17,884 children. 

From this group a sample of 1600 third graders was 

randomly drawn with 400 subjects in each 

ethnic group. Within each ethnic group the number of male 

(n=200) and female subjects (n=200) was the same. 

The ethnicity variable comprised four ethnic groups 

of Anglos, Blacks, Hispanics, and American Indian children. 

Table 2 show the breakdown of sampled subjects by 

ethnicity, sex, and language. 
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Table 1. Breakdown of Students by Sex and Primary Language 

-----------------------------------------------------------
Breakdown 

Grade 
Males 
Females 
Primary Language 
English 
Spanish 
Spanish only 
Navajo 
Navajo only 
Other 
Other only 

N 

1600 
800 
800 

1053 
243 

31 
160 

20 
76 

1 

Table 2. Breakdown of Third Grade Totals of Sex and 
Language by Ethnicity 

Anglo 

Grade 3 400 
Males 200 
Females 200 
Primary Language 
English 398 
Spanish 
Spanish only 
Navaj 0 

Navajo only 

Black 

400 
200 
200 

352 
35 

1 

Instrument 

Hispanic American 
Indian 

400 400 
200 200 
200 200 

167 130 
199 9 

30 
160 

20 

All school districts in Arizona were required to 

administer the California Achievement Test (CAT) in the 

third week of April. There are two forms of the CAT, C and 

D, which are designed to measure the achievement of 
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children attending kindergarten through grade twelve. All 

data in this study were derived from the 1981 testing. The 

two forms of the test have many different skill levels. 

The reason for this is best explained by the publisher of 

the CAT in the Class Management Guide (1978): 

The numerous levels of CAT, C and D provide two 
important advantages over many standardized achievement 
tests: (1) they make it easier to use the tests in 
functional level testing, and (2) they give increased 
coverage of curricular material at a particular grade 
level. Functional level testing (testing each student 
with materials of appropriate difficulty) was an 
important concern in the development of CAT, C and D. 
Test materials were designed so that schools could 
select the level of CAT/C or CAT/D that would best 
measure the achievement of each student. It is 
recommended that Levels 10-13 (kindergarten through 3rd 
grade) not be administered simultaneously since most of 
the material must be read aloud by the examiner. 
However, all of the other test levels are designed to 
be administered in any combination that a school finds 
necessary. This flexibility minimizes student 
frustration (p. 1). 

CAT C and D contain major content areas comprising 

six skill areas: Prereading, Reading, Spelling, Language, 

Mathematics and Reference Skills. Each content area has 

one or mOT.e tests that measure important skills of the area 

(CTB/McGraw-Hill, 1978). page 5. 

Though all levels have six major content areas, not 

all are the same in subtests and/or items used to cover 

these areas. The Reference Skills subtest does not start 

till the 4th grade, so this particular subtest was not be 



Table 3. Level/Grade Conversion Table 

--------~---------------------------------------
Level 

11 
12 
13 
14 
15 
16 
17 
18 
19 

Grade 

1 
2 
3 
4 
5 
6 
7 
8 

9-12 

used in this study. Grades were divided into levels as 

shown in Table 3. 

CAT Subtests at the Third Grade Level -- ---
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For the 3rd grade there are nine subtests which are: 

Phonic Analysis, Structural Analysis, Reading Vocabulary, 

Reading Comprehension, Spelling, Language Mechanics, 

Language Expression, Mathematics Computation, Mathematics 

Concepts and Applications. See Table 4 for subtest and 

item breakdown by grade. 

The Phonic Analysis subtest measures speech sounds 

in eight general areas: variant single consonants, 

consonant clusters/digraphs, short vowels/vowel 

combinations, and long vowels/vowel combinations, short, 

long vowels/vowel combinations, diphthongs, variant 

vowels/vowel combinations. The publisher of the CAT in the 

Class Management Guide (1978) states: 



46 

Table 4. Item Classification of Subtest for the 3rd Grade 

Subtest 
Obj ective 

Grade 3 
Items 

Phonic Analysis Subtest 

Variant Single Consonants 
Consonant Clusters/Digraphs 
Long Vowels/Vowel Combinations 
Short Vowels/Vowel Combinations 
Short, Long Vowels/Vowel Combinations 
Dipthongs 
Variant Vowels/Vowel Combinations 

Structural Analysis Subtest 

Compound Words/Syllables/Contractors 
Base Words/Affixed 

Reading Vocabulary Subtest 

Same Meaning 
Opposite Meaning 
Multimeaning 

Reading Comprehension Subtest 

(1 i teral) 
Recall of Facts 
( interpretive) 
Inferred Meaning 
Character Analysis 
Figurative Language 
(cr i tical) 
Real/Unreal Elements 

Spelling Subtest 

Consonant Phonemes/Graphemes 
Vowel Phonemes/Graphemes 
Morphemic Units 

Language Mechanics 

(capi talization) 
I/Proper Nouns 
Beginning Words 

1-5 

6,7,8,10,13 
9,11,12,14,15 
16-20 

1-6 
7-11 

1-5 
6-10 
11-15 

12,14,17,23,24 

11,15,19,20,22,25,27 
13,16,18,21,26 
6-10 

1-5 

4,10,14,18 
2,5,8,13,16,20 
1,3,6,9,12,17 

3,4,6,8,10 



Table 4--Continued 

Subtest 
Obj ective 

Beginning Words/Titles 
(punc t ua t ion) 
End Marks 
Comma 

Language Expression 

(usage) 
Irregular Nouns/Verbs 
Pronouns 
Verbs 
Adj ectives 
(Sentence Structure) 
Subjects/Verbs 
Modifying Words 

Mathematics Computation 

Addition 

Subtraction 

Multiplication 

Division 

Grade 3 

Mathematics Concepts and Applications 

Numeration 
Number and Set Theory 
Number Sentences/Properties 
Common Scales 
Geometry 
Measurement 

Graphs 

Measurement/Graphs 
Story Problems 

Items 

1,5,7,9 

12,15,16,19 
11,14,17,18,20 

2,5,7,12,16 
3,8,10,15,20 
6,11,14,17,19 

21-26 
1,4,9,13,18 
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1,2,13,14,15,16, 
29,30,31,32 
3,4,17,18,19,20, 
33,34,35,36 
5,6,7,8,21,22,23, 
24,37,38 
9,10,11,12,25,26, 
27,28,39,40 

1,18,26,27,29 

3,21,33,35,38,45 
13,15,34,36,37 
2,5,8,14,28 
11,19,20,22,39, 
41,44 
6,7,16,17,24, 
25,42,43 

10,23,30,32 
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Decoding is the process of discovering the identity of 
a written word. Decoding skills can help an individual 
derive meaning from written language by developing an 
understanding of its relationship to spoken language. 
Phonics, the science of speech sounds as applied to the 
teaching of reading, involves important decoding 
skills. It is generally agreed that the majority of 
English words can be decoded at least partially by 
applying phonetic principals (p. 8). 

Students are given a stimulus word and are asked to 

choose a word that contains the same sound in all of the 

tests. The examiner gives the word and the response is 

checked if. the beginning, ending or same sound is correct. 

The Structural Analysis subtest measures skills in 

word decoding in two areas: compound 

words/syllables/contractions and base words/affixes. In 

the Class r-1anagement Guide (1978) the publisher states: 

The ability to use structural clues can help a student 
identify the meaning and the proper pronunciation of 
unfamiliar words. Structural andlysis decoding skills 
include the recognition and understanding of compound 
words, contractions, affixed words, and syllabication 
(p. 10). 

The student has to construct a compound word from 

two recognized words: identify the word pair correct for 

contraction and recognition of what the base, prefix and/or 

suffix are. 

The Reading Vocabulary subtest measures vocabulary 

development in three areas: same meaning, opposite 

meaning, and multimeaning. The publisher of the CAT in the 

Class Management Guide (1978) states: 
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Vocabulary development is important for increasing 
reading skill. Vocabulary knowledge is essential for 
understanding concepts and comprehending verbal and 
written material. Beginning readers often use their 
store of oral and written language as an aid in 
'checking' words as they decode. Young students learn 
to ask such questions as the following: Is this a 
familiar word? Does this word make sense in this 
context? Soon they can begin to use their increasing 
knowledge of word meanings to 'predict' or make a 
reasonable guess at unfamiliar words. Eventually they 
will begin to rely less on decoding skills and more on 
semantics (word meaning). The use of semantic clues, 
syntactic clues, and context are all an important part 
of the reading process. Vocabulary development is a 
continuous process, and vocabulary improvement should 
constantly be encouraged as a means of increasing 
comprehension and fluency (p. 12). 

There is a written stimulus for each item and three 

or four choices from which to choose from. The same 

meaning and opposite meaning items have a stimulus word 

placed in the phrase. The publisher feels this helps the 

student create a mental image to clarify the meaning of the 

word. The multimeaning items use context as the stimulus 

to evoke a response. 

The Reading Comprehension subtest measures 

understanding in five areas: literal (which contains recall 

of facts), and interpretive (containing inferred meaning, 

character analysis and figurative language) and critical 

(real/unreal elements). The CAT publisher states in the 

Class Management Guide (1978): 
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Reading comprehension is a complex, dynamic process. 
While there are many definitions of comprehension and 
several approaches to teaching comprehension skills, 
it is generally agreed that these skills are best 
fostered soon after a student has begun developing 
initial word recognition and word meaning skills. 
Decoding skills and vocabulary skills need to be 
developed as a means to comprehension, not as ends in 
themselves. These skills only become worthwhile when 
meaning is attached to the words that have been 
identified. To understand a reading passage, a student 
must be able to recognize and understand the words and 
sentences that make up that passage (p. 13). 

Reading passages are used to require students to 

read them and answer questions about them. "Figurative 

language is tested using individual sentences containing 

idiomatic expressions at the lower test levels. At the 

upper levels, figurative language is tested using poems or 

short passages especially written to convey the use of 

descriptive language" (Class Management Guide, 1978). 

The Spelling subtest has three areas: consonant 

phonemes/graphemes, vowel phonemes/graphemes and morphemic 

units. The publisher of the Class Management Guide (1978) 

states: 

Most people agree that accuracy in spelling plays an 
important part in the clarity and flow of written 
material. A variety of programs have been developed 
for teaching spelling and linguists and teachers 
continue the search for better approaches. In recent 
years, a strong interest has developed in a sound
symbol (phoneme-grapheme) approach and in a more 
extended phoneme-grapheme-morpheme approach, which also 
considers structural units or morphemes. There are 
hundreds of words or word parts in which there is great 
predictability between phonemes and their graphemic 
representation (p. 17). 
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The student is supposed to determine if the 

underlined word is correct or not. This helps the student 

recognize and proof read their work and others. 

The Language Mechanics subtest has five areas of 

testing: (capitalization) I/proper nouns, beginning words, 

beginning words/titles, end marks and comma. The Language 

Expression subtest has six areas: (usage) irregular 

nouns/verbs, pronouns, verbs, adjectives, (sentence 

structure) subjects/verbs and modifying words. The 

publisher of the Class Management Guide (1978) states: 

The language tests of CAT C and D are based primarily 
on current programs of traditional grammar 1 however 
they should be appropriate for a variety of programs. 
The emphasis is on how language is used rather than on 
terminology. The language area was divided into two 
tests to distinguish between the mechanical aspects of 
writing and the actual expression of ideas or points. 
Language Mechanics deals with the problems of 
capitalization and punctuation, the mechanics needed to 
clarify written material. Language Expression tests 
word usage, sentence structure and paragraph 
organization and development (p. 20). 

The language mechanics subtest requires the student 

to have a knowledge of rules for capitalization and 

punctuation. The student identifies any part of a sentence 

that requires a capital letter. The language expression on 

the other hand requires the student to pick correct 

subjects and words in sentences. 

The mathematics portion of the test is divided into 

two areas. The Mathematics Computation has four areas: 
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addition, subtraction, multiplication and division. The 

Mathematics Concepts And Applications has ten areas: 

numeration, number theory, number and set theory, number 

sentences/properties, cammon scales, geometry, measurement, 

graphs, measurements/graphs and story problems. The 

publisher of the Class Management Guide, (1978) states: 

Mathematics education has undergone great changes 
during the past twenty years. The emphasis on science 
education stimulated the development of the 'new math.' 
It stressed insight and understanding rather than rote 
learning and problem solving. Unfortunately, students' 
computational and basic problem solving skills 
declined. The current trend is toward a middle ground. 
The stress in mathematics today is on teaching skills 
and concepts that can be successfully applied to the 
tasks of daily living. 

The emphasis is on material that is relevant to today's 
world. 

The widespread availability of inexpensive hand held 
calculators has undoubtedly eased the job of 
computation. However, a calculator cannot tell someone 
when to perform a certain operation. It cannot tell 
whether an answer is reasonable; nor can it interpret 
results (p. 24). 

The mathematics sub tests cover a wide range of 

skills the student is developing. The computations are the 

core of the applications part of the subtest. Without the 

computational skill the student will have problems with the 

applications section. Students are required to solve 

problems in a variety of forms. 

Approximately 200,000 students were drawn by 

stratified sampling procedured from national public and 



Catholic school populations for the CAT standardization 

sample (Technical Bulletin 2, 1980). 
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During the test development, the validity of CAT 

Forms C and D was established. Concurrent validity 

attempts were not made specifically. Correlations are 

reported at each level with the Short Form of Academic 

Attitude (SFTAA). On nonlanguage IQs correlations ranged 

from .85 to .89 and the language IQs ranged from .87 

to .94. 

In order to obtain an estimate of the internal 

consistency of performance from item to item the Kuder

Richarson formula (KR20) was used. The coefficients were 

reported to be .97 or .98 for the complete battery. 

Various subtest reliability coefficients ranged from .84 

to .96. All tests were administered in accordance with 

directions outlined in the test manual. 

Data Analysis 

An analysis of responses to individual items of the 

California Achievement Tests a~ the 3rd grade level were 

conducted across four ethnocultural groups in order to 

determine if there was evidence of cultural bias. The 

statistical procedure to assess bias in individual items of 

the CAT involved an analysis of ·variance (ANOVA). In a 

two-factor ANOVA, in which ethnicity constitute an 

independent variable, the primary focus was on the 
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examination of interaction between ethnic groups and test 

item performances, most commonly referred to as items by 

groups {or items x groups) ipteraction. Item scores 

obtained by subjects from four ethnic groups were treated 

as a repeated measure. All the responses to individual 

items were scored as 1 {pass) or 0 {fail). Biomedical 

Computer Program {BMDP, 1979) was used to perform items x 

group9 ANOVA. All significant F-ratios for items x 

groups interaction effect were further examined by use 

of Bonferroni's post-hoc test for the identification of 

specific items reflecting cultural bias. 

A hypothetical example of an item x group ANOVA is 

presented in Table 5: 

Sub j ect 
~Q . 

Group A 

Test Items 
1 2 3 0 0 0 0 N 

Score 
X 

Subject 
No. 

Group B 

Test Items 
1 2 3 0 0 0 0 0 N 

Scor e 
X 

N 

1 

X = A 

N 

0 0 1 

1 1 0 

1 0 

0 

1 

X = B 

0 

0 

- Ea ch item for a given subject is marked as passed (=1) or failed ( -0 ). 

Table 5. Items x subjects matrix of a hypothetical 
performance by subjects for the entire group. 
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Hypotheses 

The issue of ethnic groups bias in the terms of the 

CAT were examined by testing the following hypotheses in 

the null form: 

1. Anglo and Hispanic children will show no 

significant differences in their performance on the 

individual item8 of the CAT. 

2. Anglo and Black children will not differ 

significantly in their performances on the 

individual items of the CAT. 

3. Anglo and American Indian children will show no 

significant differences in their performances on 

the individual items of the CAT. 



CHAPTER 4 

FINDINGS 

Presented in this chapter are the summary of 

findings pertaining to cultural bias in the items 

comprising eight subtests of the California Achievement 
-

Test (CAT). Two of the total of the subtests, Spelling 

and Reference Skills, were not included in the analysis of 

data. These subtests were not administered to all students 

attending primary grades. These subtests were not used 

based on the assumption that these have been found to be 

somewhat less appropriate and poor indicators of desirable 

learning outcomes. 

Overview of Data Analysis and 
Presentation of Findings 

The variability of performance across individual 

items for third graders from four ethnic groups were the 

primary focus of this study. An initial attempt was to 

examine mean performance of the sample subjects across all 

items comprising eight subtests of the CAT in order to 

consider group similarities and differences. Two separate 

data analysis schemes were initialized. The first one 

consisted of the examination of subtest means and standard 

56 
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deviations for all items of the eight selected subtests. 

These results are shown in Table 6 (Table 7 shows a further 

breakdown by sex). In all instances, on each of the 

subtests, the mean scores of Anglo students were 

significantly higher than any of the Black, Hispanic, or 

American Indian counterparts. 

Table 6. Grade 3. Means and standard deviations of CAT 
subtest scores in Subtest x Groups analysis for 
Anglo x Hispanic, Black, American Indian and 
Asian subjects. N = 400 per ethnic group. 

CAT Anglo Black Hispanic Amer. Indian 
Subtest 

X SO X so X so X SD 
------------------------------------------------------------

Phonic Analysis 16.0 3.9 13.1 4.7 13.6 4.4 11.3 .4.6 
Structural Analysis 9.1 1.9 7.8 2.3 7.9 2.3 7.0 2.5 
Reading Vocabulary 12.2 3.0 9.8 5.5 9.9 3.6 8.0 3.6 
Reading Compre. 22.1 4.8 18.9 5.6 18.4 5.7 16.5 5.6 

Total Reading 59.5 12.1 49.9 14.4 50.0 14.3 42.9 14.3 

Language r.-lechanics 14.6 4.0 12.3 4.4 12.6 4.5 10.7 4.7 
Language Expression 21.0 4.4 18.5 4.9 18.3 5.1 15.6 5.0 

Total Language 3.5.7 7.6 30.9 8.4 30.9 8.7 26.3 8.8 

Math. Computation 28.6 7.8 24.0 8.6 25.9 8.3 22.0 9.2 
Math. Con. & App. 31.4 8.4 25.2 8.9 25.1 8.8 22.5 8.2 

Total Mathematics 60.1 15.1 49.1 16.3 51.0 15.7 44.6 16.2 
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Table 7. Grade 3. Means and standard deviations of CAT 
subtest scores in Subtest x Groups analysis for 
Anglo x Hispanic, Black, American Indian male and 
female subjects. N = 200 per gender group. 

CAT 
Subtest 

Anglo 

x 

Phonic Analysis M 15.7 
F 16.3 

Struct. Analysis M 8.9 
F 9.4 

Reading Vocabulary M 12.1 
F 12.4 

Reading Compre. M 21.4 
F 22.7 

SD 

Black 

x 

4.2 12.7 
3.6 13.5 
2.1 7.6 
1.6 8.0 
3.1 9.6 
2.8 10.0 
5.0 18.3 
4.4 19.6 

Hispanic Amer. Indian 

SD x 

4.8 13.1 
4.5 14.1 
2.4 7.6 
2.2 8.1 
3.6 9.6 
3.4 10.2 
5.7 17.7 
5.5 19.1 

SD x 

4.6 10.3 
4.2 12.3 
2.3 6.5 
2.3 ·7.4 
3.7 7.5 
3.4 8.5 
5.9 15.2 
5.5 17.8 

SD 

4.4 
4.6 
2.5 
2.3 
3.7 
3.4 
5.9 
5.0 

Total Reading M 58.3 13.2 48.5 14.8 48.3 14.6 39.7 14.5 
F 60.8 10.7 51.3 13.9 51.7 13.8 46.1 13.5 

Language Mechanics M 13.8 
F 15.3 

Language Express. M 20.4 
F 21. 6 

4.0 11.6 
3.8 12.9 
4.7 18.1 
4.0 18.9 

4.2 11.7 
4.4 13.9 
5.0 17.8 
4.7 18.8 

4.5 9.6 
4.4 11.7 
5.2 14.7 
4.9 16.4 

4.4 
4.7 
4.9 
4.9 

Total Language M 34.4 7.9 29.9 8.3 29.6 8.8 24.3 8.3 
F 37.0 7.0 31.9 8.3 32.3 8.3 28.2 8.8 

Math. Computation M 28.0 
F 29.3 

Math. Con. & App. M 31.0 
F 31. 7 

8.3 23.5 
7.2 24.5 
8.9 24.7 
7.8 25.3 

8.9 24.7 
8.4 27.1 
9.1 24.7 
8.7 25.5 

8.6 20.9 
7.8 23.1 
9.0 21.3 
8.5 23.6 

9.0 
9.3 
8.4 
7.9 

Total Mathematics M 59.1 16.2 48.3 16.9 49.4 16.3 42.4 16.0 
F 61.1 14.0 49.9 15.8 52.7 15.0 46.8 16.0 
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The Anglo group mean scores on the Phonic Analysis 

subtest were 2.9 points higher for blacks, 2.4 points 

higher for Hispanics, and 4.7 points higher for American 

Indians. Mean scores for Anglos were 1.3 points higher 

than for Blacks, 1.2 points higher than for Hispanics, and 

2.1 points ~igher than for American Indians on the 

Structural Analysis subtest. A similar trend for higher 

performance by Anglos continued on the Reading 

Vocabulary subtest where Anglo's mean scores were 2.4 

points higher than scores for Black students, 2.3 points 

higher than for Hispanics, and 4.2 points higher than for 

American Indians. The Reading Comprehension also revealed 

that the Anglo group performed better, such that its mean 

scores were 3.2 points higher than the scores obtained by 

members of the Black group, 3.7 points higher than Hispanic 

group members' scores, and 5.6 points higher than the 

American Indians. These subtests comprise the total 

reading portion of the CAT for the 3rd grade. 

The total language portion of the CAT for the 3rd 

grade consists of the Language Mechanics subtest where 

Anglos mean score was 2.3 points higher than for Blacks, 

2.0 points higher than for Hispanics, and 3.0 points higher 

than for American Indians. The other subtest of the total 

language portion of the CAT is the Language Expression in 

which the Anglo's mean score was 2.5 points higher than for 



Blacks, 2.7 points higher than for Hispanics, and 5.4 

points higher than for the American Indians. 
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The total mathematics portion of the CAT for the 3rd 

grade consists of two subtests, Mathematics Computation and 

Mathematics Concepts and Applications. The Anglo's mean 

score was 4.6 points higher than for Blacks, 2.7 points 

higher than for Hispanics, and 6.6 points higher than for 

American Indians on the Mathematics Computation. An even 

greater difference was observed in the scores obtained on 

the Mathematics Concepts and Applications subtest, where 

overall test performance for Anglos was 6.2 points higher 

than that of Blacks, 6.3 points higher than for Hispanics, 

and 8.9 points higher than for the American Indians. 

The significant differences in performance of the 

four groups of subjects across all tests of the CAT are 

indicated in the results of the data analysis to this 

point. This does not dictate a necessary and sufficient 

condition for item bias. It has been demonstrated (Jensen, 

1980) that groups may differ with respect to overall test 

performance without evidence of bias at the item level. 

In order to identify any evidence of bias at the 

item level to examine the interaction between ethnic group 

membership and individual test items, a two-factor (item 

scores and ethnicity) ANOVA procedure was used. This 
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statistical method is known as items by groups (Items x 

Groups) interaction. The item scores were treated as a 

repeated measure. Bonferroni's post-hoc test was used to 

examine the significant F-ratios for the Items x Groups 

interaction for the identification of individual items 

reflective of cultural bias. 

The Items x Groups interaction analysis examines the 

relationship between the average item performance of 

individuals for two ethnic groups. In this study all 

ethnic groups are compared with the Anglo group separately. 

The group mean scores for items on a subtest can reflect a 

perfect correlation indicating no interaction and probable 

no bias at the item level. The item means can reflect 

different levels of performance for a particular ethnic 

group indicating an interaction and the possibility of item 

bias. According to Jensen (1980), significant interaction 

between ethnicity and item performance may be manifested in 

two ways: ordinal and disordinal. Ordinal interaction 

is evident when rank ordering of two groups based on 

average item performances is the same across all items of a 

subtest, but inconsistent levels of item difficulty are 

observed for the two ethnic groups. In contrast, a 

disordinal interaction suggests not only inconsistent 

levels of item performance by ethnic groups but also 

indicates a shift in rank order of item difficulty for 



all ethnic groups. Both ordinal and disordinal 

interactions are signs of bias at the item level. 
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To facilitate the analytical process in determining 

the type and extent of Items x Groups interaction graphs 

were used. 

Eight Items x Groups ANOVA analysis was performed to 

compare performances of Anglo and Black students on 

individual items of eight separate subtests of the CAT. 

The same analysis was repeated for the Anglo and Hispanic 

students as well as Anglo and American Indian students. A 

post-hoc analysis using Bonferroni's t statistic was used 

for each significant interaction effect. The CAT comprises 

a large number of items so an alpha level of .01 was used 

instead of .05 level, for minimizing alpha slippage and the 

probability of Type I errors. The findings obtained from 

such an analysis are displayed in Tables 8, 9, and 10. The 

findings of these analyses are incorporated in the 

following sections. 
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Table 8. For Anglo x Black a summary of F-ratios obtained 
from the Items x Groups interaction ANOVA 
performed on eight subtests of the CAT. 

Sub-test DF 

Phonic Analysis 
Between groups 1 
Within groups 19 

Structural Analysis 
Between groups 1 
Within groups 10 

Reading Vocabulary 
Between groups 1 
Within groups 14 

Reading Comprehension 
Between groups 1 
Within groups 26 

Language Mechanics 
Between groups 1 
Within groups 19 

Language Expression 
Between groups 1 
Within groups 25 

Math. Computation 
Between groups 1 
Within groups 39 

Sum of 
Squares 

73.0810 
309.7771 

30.9092 
139.7067 

77.6160 
180.7980 

53.6195 
385.9229 

37.8166 
335.2752 

37.5435 
290.8206 

75.4537 
724.7557 

Math. Concepts and Applications 
Between groups 1 117.3496 
Within groups 44 764.1097 

* p < .01 

Mean F-ratio 
Squares 

73.0810 80.65* 
16 3040 

30.9092 74.66* 
13.9706 

77.6160 111.48* 
12.9141 

53.6195 55.40* 
14.8431 

37.8166 44.10* 
12.6460 

37.5435 47.17* 
11.6328 

75.4537 44.91* 
18.5834 

117.3496 
17.3661 

78.14* 
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Table 9. For Anglo x Hispanic a summary of F-ratios 
obtained from the Items x Groups interaction 
ANOVA performed on eight subtests of the CAT 

Sub-test DF 

Phonic Analysis 
Between groups 1 
Within groups 19 

Structural Analysis 
Between groups 1 
Within groups 10 

Reading Vocabulary 
Between groups 1 
Within groups 14 

Reading Comprehension 
Between groups 1 
Within groups 26 

Language Mechanics 
Between groups 1 
Within groups 19 

Language Expression 
Between groups 1 
Within groups 25 

Math. Computation 
Between groups 1 
Within groups 39 

Sum of 
Squares 

41.4608 
309.4212 

27.3296 
143.9785 

68.7433 
166.0711 

72.5483 
395.7977 

29.7186 
321.9365 

52.4661 
276.7398 

19.0813 
709.7816 

Math. Concepts and Applications 
Between groups 1 99.6623 
Within groups 44 754.9612 

* p < .01 

Mean 
Squares 

F-ratio 

4 1. 4608 5 O. 87 * 
16.2853 

27.3296 66.12* 
14.39786 

68.7433 98.90* 
11.8622 

72.5483 73.53* 
15.2229 

29.7186 33.61* 
16.9440 

52.4661 61.61* 
11.0695 

19.0813 12.15* 
18.1995 

99.6623 
17.1582 

67.64* 
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Table 10. For Anglo x American Indian a summary of F
ratios obtained from the Items x Groups 
interaction ANOVA performed on eight subtests of 
the CAT 

Sub-test DF 

Phonic Analysis 
Between groups 1 
Within groups 19 

Structural Analysis 
Between groups 1 
Within groups 10 

Reading Vocabulary 
Between groups 1 
Within groups 14 

Reading Comprehension 
Between groups 1 
Within groups 26 

Language Mechanics 
Between groups 1 
Within groups 19 

Language Expression 
Between groups 1 
Within groups 25 

Math. Computation 
Between groups 1 
Within groups 39 

Sum of 
Squares 

206.3485 
350.4359 

73.8142 
150.1062 

245.4691 
160.4446 

176.6332 
438.1667 

121.9709 
264.9223 

196.1432 
303.1534 

144.0146 
670.3625 

Math. Concepts and Applications 
Between groups 1 198.4559 
Within groups 44 746.1356 

* p < .01 

Mean 
Squares 

F-ratio 

206.3485 230.99* 
18.4440 

73.8142 107.22* 
15.0106 

245.4691 337.17* 
11.4603 

176.6332 184.34* 
16.8525 

121.9709 130.18* 
13.9432 

196.1432 235.65* 
12.1261 

144.0146 79.45* 
17.1887 

198.4559 139.54* 
16.9576 



Performance of Four Ethnic Group Subjects 
on varIOUS CAT Subtests 

Phonic Analysis 

Using Bonferroni's post-hoc test on the Phonic 
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Analysis subtest, an analysis of the performance of Anglo 

compared with Blacks, Hispanics, and American Indians 

revealed that of the 20 total items one was detected to be 

biased against Black children, detected two against 

Hispanic children, and nine against American Indian 

children (Table 11). As described earlier, this subtest 

~asures sounds in eight general areas. Students are given 

a stimulus word and are asked to choose a word that 

contains the same sound in all of the tests. Item 20 was 

biased toward the Black children, items 9 and 20 were 

biased toward the Hispanic children, and items 7, 9, 12, 

15, 16, 17, 18, 19, and 20 were biased toward the American 

Indian children. Results additionally indicated that on 

these items, the performance of Anglo children was 

significantly higher than their Black, Hispanic, and 

American Indian counterparts. 

There were no significant differences in the 

percentage passing for these three ethnic groups on the 

remaining 11 items. Approximately 70 percent or more 

Anglos scored 15 items correctly, compared to only 10 items 
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being scored at 70 percent or more by Black children, 12 

times by Hispanic children, and 6 items for American Indian 

children. This information is shown on Table 12. 

Table 13 shows further the performance of Anglos on 

all 20 items was higher than all the other ethnic groups. 

The nature of Items x Groups interaction reflecting 

performance of subjects among the four ethnic groups is 

evident from Figure 2 that there is not a disordinal 

interaction for Anglo by Black, Hispanic, and American 

Indian ethnic group comparisons. Items were not in a 

different rank order for the groups, but response 

comparisons were inconsistent and reflected differences in 

item difficulty levels. These data indicate a decided 

ordinal interaction. This combination of factors discloses 

that certain items on the Phonic Analysis subtest are 

biased. 
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Table 11. Summary of ethnic gro~p scores on items detected 
as biased on eight subtests of the CAT. 

Sub-test Total Biased Percentage Passing American 
Items Items # Anglo Black Hispanic Indian 

Phonic 
Analysis 

Structural 

20 

Analysis 11 

Reading 
Vocabulary 15 

Reading 
Comprehension 27 

Language 
Hechanics 20 

Language 
Expression 26 

7 I 
9 H I 

12 I 
15 I 
16 I 
17 I 
18 I 
19 I 
20 B H I 

7 I 
10 I 

1 I 
2 I 
3 I 
4 B H I 
5 B H 
9 I 

14 I 

9 I 
13 H I 
15 I 
16 B I 
20 I 
27 I 

.825 

.632 

.770 

.611 

.843 

.705 

.661 

.674 

.619 

.784 

.745 

.929 

.872 

.869 

.846 

.697 

.898 

.802 

.717 

.576 

.618 

.672 

.850 

.760 

.643 

.386 

.569 

.435 

.673 

.460 

.558 

.482 

.361 

.585 

.556 

.836 

.698 

.969 

.462 

.392 

.729 

.651 

.517 

.399 

.494 

.419 

.706 

.609 

.679 

.365 

.676 

.410 

.716 

.573 

.575 

.564 

.353 

.603 

.543 

.782 

.703 

.758 

.464 

.426 

.711 

.695 

.513 

.300 

.474 

.439 

.696 

.551 

.486 

.298 

.440 

.319 

.529 

.362 

.387 

.400 

.290 

.506 

.460 

.646 

.518 

.585 

.355 

.237 

.507 

.523 

.410 

.249 

.307 

.369 

.580 

.460 

no items were significantly biased 

7 
14 
17 
19 

I .826 
HI.877 

I .877 
I .750 

.752 

.673 

.710 

.536 

.652 

.613 

.661 

.537 

.604 

.434 

.457 

.307 



69 

Table ll--Continued 

Mathematics 
Computation 40 no items significantly biased 

Mathematics Concepts 
& Applications 45 21 I .772 .548 .511 .431 

23 I .900 .719 .681 .541 
32 I .745 .587 .594 .414 

B = biased toward Blacks 
H = biased toward Hispanics 
I = biased toward American Indians 
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Table 12. The number of items passed by 70% or more 
subjects on eight subtests of the CAT from four 
ethnic groups. Anglos are compared across all 
other ethnic groups. 

Subtest 

Phonic Analysis 
Structural Analysis 
Reading Vocabulary 

Total Number of items passed in 
Items each group 

20 
11 
15 

Anglo X (Black Hispanic American 
Indian) 

15 10 12 6 
10 6 6 6 
13 6 9 3 

Reading Comprehension 27 22 17 16 9 
Language Mechanics 20 12 9 10 3 
Language Expression 26 23 19 16 7 
Mathematics 

Computation 40 25 15 20 11 
Mathematics Concepts 

& Applications 45 29 15 15 13 
----------------------------------------------------------
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Table 13. Data indicating higher performance by four 
groups on total number of items of eight 
subtests of the CAT. Anglos are compared across 
all other ethnic groups. 

Subtest 

Phonic Analysis 
Structural Analysis 
Reading Vocabulary 

Total Number of items passed in 
Items each group 

20 
11 
15 

Anglo X (Black Hispanic American 
Indian) 

20 0 0 0 
11 0 0 0 
15 0 0 0 

Reading Comprehension 27 27 0 0 0 
Language Mechanics 20 20 0 0 0 
Language Expression 26 25 1 0 0 
Mathematics 

Computation 40 37 0 3 0 
Mathematics Concepts 

& Applications 45 45 0 0 0 
----------------------------------------------------------



Figure 2. 

1.00 

~ .80 

n; 
:> 
u 
:;: 
U 
c 
0. .60 
c 
::i 
'" Q. 

lIl, 
'" ~ .40 
~ 
OJ c.. 

.20 

--Anglo 
--- Black 
- - - - Hispanic 
----Indian 

.. ...... 
' .... , 

\ 
\ 
\ 

7' 12' 151 IS' 171 18' 19' ro BH' 9
H

' OTI-------------r-----L----~~----~-------+~L-J[~~~j 
'TEMS C 5 IS 10 20 

Showing items x groups interaction for the items on the Phonic Analysis 
subtest of the CAT. 

-..J 
N 



73 

Structural Analysis 

Performance of Anglo and Black, Hispanic, American 

Indian children on the Structural Analysis subtest were 

identified using Bonferroni's post-hoc analysis. This 

subtest measures skills in word decoding in two areas where 

the student has to construct a compound word from two 

recognized words: identify the word pair correct for 

contraction and recognition of what the base, prefix and/or 

suffix are. This subtest contains 11 items. The analysis 

revealed that only items 7 and 10 were biased toward the 

American Indians (Table 11). None of the other ethnic 

groups were affect by biased items when compared to Anglo 

children. As shown in Table 7, the data suggested that 

while no additional items contained statistical evidence of 

cultural bias, 70 percent or more Anglos responded 

correctly to 10 items, 70 percent or more Blacks, 

Hispanics, and American Indians responded correctly to 6 

items. Table 8 shows that the Anglos scored higher on all 

11 items than the other ethnic groups. 

There was an ordinal interaction on this subtest for 

the comparisons between Anglo by Black, Hispanic, and 

American Indians 'as shown in Figure 3. Although item 

difficulty levels were not the same for all ethnic groups, 

individual items were not in different rank order. These 



Figure 3. 

E 
-~ 
"jij 
::l 
u ·::;: 

~ 
g' 
·u; 

ii 
Q) 

0> 
19 
c: 
~ 
Q; 

Q.. 

1.00 

---AI)JIO 
---Black 
----Hispanic 
- - - - lrdian Supersa~s indicate which gr0\4) lesl is biased against 

71 10 I 

0+---------------------------------------------~------------------._----~ 
ITEMS 0 11 

Showing items x groups interaction for the items on the Structural 
Analysis subtests of the CAT. 

-.....) 

~ 



75 

data indicate that there are biased items contained on this 

subtest. 

Reading Vocabulary 

The 15 items on this subtest measure vocabulary 

develo~nent in which there is a written stimulus for each 

item and three or four choices from which to choose from. 

The same meaning and opposite meaning items have a stimulus 

word placed in the phrase. An analysis of performance was 

compared between the Anglos and the Blacks, Hispanics, and 

American Indians. Item 5 showed biased toward the Black 

and Hispanic group while items 1, 2, 3, 4, 9, and 14 

revealed biased toward American Indians. Additionally, a 

further examination of data led to the observation that 70 

percent or more of the Anglo subjects passed 13 items 

contrasted with only 6 items being passed at the 70 percent 

level by Black children, 9 items by Hispanics, and 3 items 

by the American Indians. Table 13 reveals that none of the 

ethnic groups compared with Anglos scored higher on any of 

the 15 items. 

Item difficulty levels were not the same for all 

ethnic groups. Individual items were not in different rank 

order. There was an ordinal interaction on this subtest 

for the comparisons between Anglos by the other ethnic 

groups as shown in Figure 4. These data indicate that 

there are biased items contained on this subtest. 
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Reading Comprehension 

This subtest contains 27 items which measures 

understanding by reading passages which are used to require 

students to read them and answer questions about them. The 

post-hoc analysis performed on significant interaction F

ratios resulted in the identification of 1 item to be 

biased toward Blacks, 1 item biased toward Hispanics, and 6 

items biased toward American Indians. Further 

investigation disclosed that while 70 percent or more 

Anglos passed 22 items, only 17 items were passed at that 

rate by Black children, 16 by Hispanic children, and 9 by 

American Indian children. The Anglo children outperformed 

all groups on all 27 items of the Reading Comprehension 

subtest. 

An examination of the Items x Groups interaction 

reflected in Figure 5 discloses ordinal interaction for 

Anglo by all other ethnic groups. These data suggest clear 

evidence of item bias. 

Language Mechanics 

This subtest contains 20 items which requires the 

student to have a knowledge of rules for capitalization and 

punctuation. A comparison of item performance of Anglo by 

Black, Hispanic, and American Indian children on this 

subtest revealed no items which could be identified as 
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containing statistical evidence of bias. However, 70 

percent or more Anglo children answered 12 items correctly 

contrasted to 9 items for Black children, 10 items for 

Hispanic children, and 3 items for American Indian 

children. Table 13 shows that the Anglo children 

outperformed all groups on all 20 items of the Language 

Mechanics subtest. 

A disordinal interaction was not found for this 

subtest either in the Items x Groups analysis for Anglo by 

all other ethnic groups. The rank order for items was not 

different for the groups. The response comparisons were 

inconsistent and reflected differences in item difficulty 

levels. This ordinal interaction suggests that there are 

item biases present in this subtest as shown in Figure 6. 

Language Expression 

This subtest contains 26 items which requires the 

student to pick correct subjects and words in sentences. 

There were no items identified as biased toward Black 

children. One item was identified as biased toward 

Hispanic children and items 7, 14, 17, and 19 were biased 

toward American Indian children. Item 14 was biased toward 

both Hispanics and American Indians. As shown in Table 12, 

the data suggested that while no additional items contained 

statistical evidence of cultural bias, 70 percent or more 
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Anglos responded correctly to 23 items, 70 percent or more 

Blacks responded correctly to 19 items, 16 items by 

Hispanics, and 7 items by American Indians. In Table 8 the 

data shows that the Black children outperformed the Anglo 

children on only one item. The Anglos outperformed all 

groups on 25 of the 26 items of the Language Expression 

subtest. 

In Figure 7 it is evident that there are differences 

in the rank order of item difficulty for the Anglo by Black 

groups comparison and there is variance in the relative 

difficulty of items for Anglo by all ethnic groups. These 

data indicate a decided ordinal interaction and a 

disordinal interaction, as well. This combination of 

factors discloses that certain items on this subtest are 

biased. 

Mathematics Computation 

This subtest contains 40 items in which students are 

required to work on addition, subtraction, multiplication, 

and division. The comparison of the item performance of 

Anglo and Black, Hispanic, and American Indian children 

revealed no items which could be identified as containing 

statistical evidence of bias. The 70 percent passing level 

~howed the Anglos answering 25 items correctly at this 

level while the Blacks answered correctly 15 items, 
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Hispanics answered 20, and American Indians answered 11 

items correctly. Table 13 shows that the Hispanics 

outperformed the Anglos on 3 items while the Anglos 

outperformed all groups on the other 37 items. 
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An examination of the Items x Groups interaction 

reflected in Figure 8 discloses ordinal interactions for 

Anglo by all ethnic groups, as well as a disordinal 

interaction in the Anglo by Hispanic comparison. These 

data suggest clear evidence of item bias. 

Mathematics Concepts and Applications 

This subtest contains 45 items in which students are 

required to solve problems in a variety of forms. There 

was no bias identified toward Black or Hispanic children. 

Items 21, 23, and 32 were identified as biased toward the 

American Indian children. The 70 percent passing level 

revealed that 29 items were correctly answered by the Anglo 

children, 15 items for Black and Hispanic children, and 13 

items for American Indian children. The Anglos 

outperformed all groups on all 45 items of the Mathematics 

Concepts and Application subtest. 

There was an ordinal interaction on this subtest for 

the Anglo by Black, Hispanic, and American Indian 

comparisons as shown in Figure 9. The item difficulty 

levels were no~ the same for all ethnic groups. The 
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individual items were not in different rank order. These 

data indicate biased items exist in this subtest.' 



CHAPTER 5 

DISCUSSION 

The results of this study indicated that the 

majority of the items on the California Achievement Test 

(CAT) are free from ethnocultural bias. The Items x Groups 

ANOVA identified 31 items (15%) out of a total of 204 items 

were biased toward Black, Hispanic, and American Indian 

children. Twenty-eight of the thirty-one items (90.3%) 

emerged from the six subtests focusing on language skills. 

From these, 2 items were found to be biased toward Black, 

Hispanic, and American Indians, 3 items reflected bias 

toward Hispanic and Indian children, 1 item biased toward 

the Black and Indian children. Twenty-seven items were 

biased toward American Indians on the language skills 

subtests while only 4 items biased toward Blacks and 6 

items biased toward Hispanics. Children from 

linguistically different backgrounds show a lower 

performance level than their Anglo counterparts on tests 

measuring language skills when those tests are administered 

in English (Jensen, 1980; Zirkel, 1872). 

There were only three items indicating bias on the 

88 items comprising the mathematics portion of the CAT. 
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These three items (9.6%) were biased toward the American 

Indian children. Language mastery is not as critical for 

successful performance on Mathematics subtest as for the 

Reading and Language subtests. 

The majority of items comprising the Phonic 

Analysis, Structural Analysis, Reading Vocabulary, Reading 

Comprehension, Language Mechanics, Language Expression, 

Mathematics Computation, and Mathematics Concepts and 

Application subtest are free from cultural bias. The 

Wechsler Intelligence Scale for Children-Revised (WISC_R) 

reported most of it's items to be free from cultural bias 

which shows consistency with this study (Mishra, 1983; 

Sandoval, 1979; Sandoval & Miille, 1980). 

Even though most of the items (98%) did not reveal 

any statistical evidence of cultural bias, there were only 

four items (1.9%) in which any of the ethnocultural groups 

performed higher than did the Anglo children. The Black 

children outperformed the Anglo children on 1 item in the 

language skills subtests. The other 3 items were part of 

the mathematics subtests in which the Hispanics 

outperformed the Anglo children. Familiarity of the 

language of item content may influence the performance of 

children in minority groups. Consequently, the linguistic 

competencies of the subjects may be related to higher 



performance of non-Anglo subjects on items that measure 

mathematics skills (Mishra, 1983). 
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On norm-referenced tests the items are arranged in 

an increasing order of difficulty. After an examination of 

the 31 items detected as bias and their placement in the 

order of difficulty, it is evident that the difficulty 

level was not a factor determining item bias. This 

indicates that it did not matter what the actual placement 

of the item was that influenced bias. Cultural bias is not 

related to the item difficulty but is dependent on the 

content of the test item. The range of the biased items 

position of difficulty were from the lowest in the first 

position to the highest in the last position. These data 

do show that when the item difficulty increased the Blacks, 

Hispanics, and American Indian children performed less well 

than the Anglo children. This is consistent with an 

earlier study (Jensen, 1976; Sandoval, 1979) where they 

concluded that the Weschler Intelligence Scale for Children 

(WISC) and the WISC-R item difficulty levels do not 

discriminate against children from minority groups. 

The results of this study indicated that the 

majority of items on the CAT are free from cultural bias. 

This should raise the confidence level of the consumer. 

This is not a reason for discontinuing future evaluation of 



90 

the CAT. Further studies should include various ages, 

social economic levels, and among various ethnocultural 

groups which could enhance the generalizability of obtained 

findings. The minority testing issues have not been 

eliminated just because the majority of the items were 

identified as free from bias. Minurity groups being tested 

with standardized tests is a complex issue and a continuing 

and conscious effort must be maintained by researchers and 

test developers in order to resolve all issues. 

The removal of the biased items without further 

study involving other cultures and replications would be 

premature and could lower the reliability of the test. 
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