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ABSTRACT 

This study investigated cultural bias in the 46 Verbal items of 

the McCarthy Scales of Children's Abilities (MSCA). Two separate 

approaches to the examination of item bias were utilized. The first 

approach examined item bias empirically by comparing performance differ

ences in terms of correct item responses given by examinees from Anglo 

and Mexican-American cultures. The second approach addressed the issue 

of face validity by obtaining the opinion of Anglo-American (AA) and 

Mexican-American (MA) judges regarding their perception of item bias 

for AA and MA examinees. The two criteria used to judge item bias were 

examinee opportunity to learn item content and examinee familiarity with 

the language used in the items. 

The Verbal items of the McCarthy Scales were administered to 59 

Anglo-American and 59 Mexican-American examinees matched for age and sex. 

Ability differences were controlled by generating common ability inter

vals for both groups based on overall Verbal scale score. The obtained 

data was tested utilizing procedures for the analysis of contingency 

tables. Two statistical analyses applied to the data were Scheuneman's 

modified chi-square and the log-linear technique using the likelihood 

ratio chi-square statistic. Statistically significant performance dif

ferences between the two groups, identified by both analyses, were 

found for only two items of the Word Knowledge II subtest which measures 

vocabulary comprehension. 

vii 
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The differences in perception of the two groups of judges in 

terms of opportunity to learn item content and familiarity with item 

language across AA and MA examinees was examined. The obtained ratings 

of item bias were tested with the chi-square statistic. Significant 

differences in ratings of two groups of judges on the opportunity to 

learn dimension were found for 16 items. It was revealed that more AA 

judges perceived 14 of these items to be fair for both groups of ex

aminees in terms of opportunity to learn, while more MA judges perceived 

the AA child as having more opportunity to learn the content of these 

items. However for two of the 16 items the statistically significant 

difference between the two groups reflected the perception of MA judges 

that bias favored the MA examinees. 

There was a high degree of agreement between the two groups of 

judges in their rating on the familiarity dimension, with both groups 

indicating more familiarity with item language for AA subjects for most 

items. Significant differences in the ratings of the two groups were 

identified for four items. These items were from the Word Knowledge 

and Verbal Memory subtests. 

For three of these items the obtained data indicated that the 

greater number of MA judges perceived these items as favoring AA subjects. 

For the remaining item the results pointed out that more MA judges per

ceived that MA subjects seemed to have greater familiarity with the item 

language as compared with their Anglo counterpart. 

There was no discernible pattern of judgment in terms of item 

difficulty, with easier items perceived as more biased than more 



difficult ones in some cases. Judge responses appear more related to 

specific item content than level of difficulty or verbal complexity. 

The findings from both studies led to the conclusion that the 

majority of the verbal items in the McCarthy Scales seemed to be fair 

for Anglo and Mexican-American subjects. Implications of these findings 

were discussed and recommendations were made for future studies intended 

to examine item bias. 



CHAPTER 1 

INTRODUCTION 

The issue of cultural bias in psychological testing has become 

increasingly important as emerging minorities challenge the value of 

traditional testing approaches for the selection of candidates for edu

cational and vocational opportunity. The question of bias in testing is 

not new and has received the attention of investigators since the incep

tion of psychological testing nearly eight decades ago (Cronbach, 1975). 

On the assumption that intelligence is distributed similarly in the male 

and female population, the 1937 revision of the Stanford-Binet attempted 

to control for systematic sex bias by eliminating or balancing items 

favoring one sex over the other (McNemar, 1942). Eells (1951) studied 

socioeconomic class differences in test performance and identified 

factors such as content, format of items, and test-taking skills as 

possible sources of test bias for subjects of lower socioeconomic back

grounds. Initial efforts to control test bias against members of differ

ent cultures focused on the presumed cultural saturation of verbal content 

and led to the development of non-verbal instruments such as the Pro

gressive Matrices (Raven, 1938, 1947, 1960) and the Culture Fair Intelli

gence Test (Cattell and Cattell, 1933, 1940, 1957). 

Despite attempts to develop less culturally biased tests, the 

civil rights activities of the 1960's and 1970's brought the use of 

psychological tests under severe scrutiny (Anastasi, 1976). The Equal 

1 
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Employment Opportunity Act (1970) clearly demonstrated the need for 

caution in determining the validity of a selection instrument whose use 

results in a significantly higher rejection rate for minority than non-

minority job applicants. The use of intelligence tests with school 

children has come under particular attack. Legal action such as the 

Larry P. Case (Note 1) and legislation such as P. L. 94-142 (The Educa

tion of All Handicapped Children Act of 1975) further reflect concern 

that a major consequence of psychological testing has been the denial of 

equal access to educational and vocational opportunity. 

Educational selection based on criteria derived from performance 

on intelligence tests has been strongly opposed by some representatives 

of minority groups (Williams, 1974; Jackson, 1975). Such opposition is 

based on the claim that the content of such tests reflects the values 

and experiences of the majority culture and thus penalizes children from 

minority cultures who have developed a different fund of knowledge 

(Mercer, 1979; Sattler, 1974). This concern relates to the repeated 

finding of lower mean performance of minority subjects on intelligence 

tests (Mercer and Brown, 1973; Jensen, 1980; Zigler and Butterfield, 1968). 

This issue has been approached from the viewpoint of cultural pluralism 

by Mercer (1973, 1979) who has developed pluralistic norms to be applied 

to the obtained scores on the Wechsler Intelligence Scale for Children -

Revised (IVISC-R) . Other investigators have proposed models for test use 

to ensure fairness in selection to members of diverse cultural groups 

(Cleary, 1968; Darlington, 1971; Thorndike, 1971). These approaches have 

been criticized because they fail to partial out the systematic effect of 
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subject ability, and therefore ability differences are confounded with 

the question of test bias (Scheuneman, 1978a). 

Approaching bias from the perspective of fair use is essential 

for selection procedures which ensure equal opportunity. However, 

findings of predictive validity do not preclude the presence of item 

bias. Yet it is at the level of individual test items that serious 

charges of bias have been made (Berk, 1980; Larry P. v. Wilson Riles, 

Note 1; Shepard, 1980). Therefore, there appears to be a well-identified 

need of practitioners as well as researchers for more data on test item 

bias utilizing currently used individual ability instruments (Ironson 

and Subkoviak, 1979; Scheuneman, 1976). 

The present study intended to meet this need by investigating 

bias in the items of the Verbal scale of the McCarthy Scales of Children's 

Abilities (MSCA) (McCarthy, 1972). The MSCA is an individually adminis

tered test of intellectual and motor abilities and is designed for use 

with pre-school and primary grade children ages 2^ to 8h years. Since 

its development in 1972 it has been widely used as a testing instrument 

for educational selection and placement. However, because of its recent 

publication there has been limited investigation of test performance 

across diverse ethnocultural groups, and no studies of content validity 

examining item bias are reported to this date. Similarly there has been 

little research data available on construct validity of the MSCA for 

subjects from diverse cultural groups. 

Studies examining the underlying constructs of the MSCA found 

highly similar factor structure consistent with abilities identified by 
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the six MSCA scales for black and white subjects (Kaufman and Dicuio, 

1975) and Anglo-American and Mexican-American subjects (Mishra, in press). 

No significant mean differences in the MSCA General Cognitive Index (GCI) 

were found between black and white subjects in the standardization 

sample (Kaufman and Kaufman, 1973). However, Hynd et al. (1980) did find 

mean performance differences on the Verbal, Quantitative and Memory 

scales for a group of Navajo-speaking Native American primary grade 

children as compared to their Anglo counterparts. 

Therefore, this study was an attempt to obtain much needed data 

regarding the psychometric properties of the MSCA. In addition the re

sults of this study have significant implications for both researcher 

and practitioner. Controversy over the use of individual intelligence 

tests, specifically use of the MSCA in school settings, may be reduced 

given objective data as to item discrimination for members of different 

ethnocultures. 

Because studies which emphasize the newer, complex research 

methodology may be less facilitative of research-practitioner inter

action, the present investigation utilized two separate but related 

approaches (Tittle, 1980) to the examination of test item bias in the 

MSCA. The first approach determined item bias statistically, whereas 

the second approach addressed the issue of face validity. The second 

approach obtained the opinion of individuals from two ethnocultural 

groups regarding the validity of selected items on the MSCA for subjects 

of the same two ethnocultural groups. The criteria of judgment used in 

the study were examinee opportunity to learn the item content and examinee 

familiarity with the language used in the item. 



CHAPTER 2 

REVIEW OF LITERATURE 

The issue of test bias has been approached from three different 

psychometric perspectives. First, fairness of the measuring instrument 

has been examined from the standpoint of predicting a common criterion 

across various cultures. A second group of studies has explored the 

appropriateness of the test by determining the underlying constructs 

when used with different ethnocultures. Such studies have primarily 

utilized factor analytic techniques, and factor similarity across culture 

gives an indication of the appropriateness for diverse groups. Thirdly, 

determination of the internal properties of test items has been an 

approach taken by researchers in recent years in order to determine how 

free test items are from ethnic bias. 

Predictive Validity and Cultural Bias 

A large body of research has been devoted to the examination of 

test fairness in terms of usefulness in selection. Such approaches to 

predictive validity have investigated test correlation with a criterion 

variable such as job performance or academic achievement. Using multiple 

regression procedures, these approaches investigated test bias in terms 

of validity coefficients (slope bias) and differences in group means on 

predictor and criterion (intercept bias) (Anastasi, 1976). Cleary 

(1968) provided an early effort to define a statistical model for test 

5 



bias. She proposed that a test is fair to subjects from different 

cultural groups if the regression equation for one group does not over-

or under-predict performance on the criterion for the other group. That 

is, when the predictive validity coefficient is the same for both groups 

regression lines will be equal. 

Cleary's model of equal regression lines among different groups 

has received general acceptance and was implicit in the American 

Psychological Association statement on test use with disadvantaged 

students (Reynolds, 1980). Oakland and Matuszek (1977) examined the 

adequacy of Cleary's approach by comparing it with the definitions of 

Thorndike and Darlington for placement procedures in special education 

classes for black and white elementary students. They found that Cleary 

definition resulted in fewer misplacements. Reschly and Sabers (1979) 

similarly utilized the Cleary model in a study of the WISC-R as a pre

dictor for the Metropolitan Achievement Test for four ethnic groups at 

five grade levels. They did detect some differences in intercepts but 

an overall equality of regression line was found. This led to their 

conclusion that the WISC-R is unbiased in predicting school achievement. 

Equivalence of slope and intercepts was compared for the WISC 

and WISC-R as predictors of Wide Range Achievement Test scores for black 

and white school children by Reynolds and Hartlage (1979). It was found 

that regression lines did not differ significantly for the two groups, 

thereby supporting the use of a common regression line in predicting 

achievement scores for the two ethnic groups. Reynolds (1980) also 

applied the Cleary definition and analysis of variance in a study of 
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predictive validity of a battery of instruments used with black and 

white kindergarten children to predict first grade achievement as mea

sured by the Metropolitan Achievement Test (MAT). Predictors were the 

Draw-A-Design and Draw-A-Child subtests from the MSCA, the Lee-Clark 

Reading Readiness Test, Tests of Basic Experiences, Preschool Inventory-

Revised and the Metropolitan Readiness Tests (MRT). Again regression 

equations did not differ significantly across groups. 

Questioning Cleary's definition of a common regression line, 

Thorndike (1971) advocated the use of different regression lines for 

predicting scores or criterion performances for members of various 

groups. He proposed that a fair prediction procedure would be one in 

which qualifying scores would be ?et at levels to qualify applicants in 

the different groups in proportion to the percentage of the respective 

groups reaching a predetermined level of performance on the criterion. 

In this way fairness in test use is emphasized while assuming at the same 

time differences in average test performance for different ethnic groups. 

Because of its emphasis on proportions of persons of different cultures 

selected rather than statistical properties of the predicting test, 

Thorndike's procedure has been criticized for reducing the usefulness of 

the test as a predictor (Hunter and Schmidt, 1976). Using Thorndike's 

model, Oakland and Matuszek (1977) concluded that it would result in 

more children being selected for special education than would be selected 

by Cleary's model but more of those children selected would not need the 

service. 

Darlington (1971) proposed correlational procedures which include 

membership in the cultural group as a variable. This model estimates 
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group differences on predictor and criterion. If there is a greater dif

ference between groups on the predictor than expected from performance 

on the criterion, then the test is considered biased. Darlington (1971) 

suggested the concept of "cultural optimality" to include a policy de

cision about the balance between cultural factors and criterion per

formance, and the issue of test correlation with the cultural variable. 

In presenting his model, Darlington reasoned that it is impossible to 

remove culture from a test. Reducing the level of culture may make the 

test more fair, but the important property of the test is its correla

tion with the criterion. Darlington argues that all statistical defini

tions of "fairness" are attempts to work out a compromise between 

correlation with culture and correlation with criterion performance. 

Darlington's model has been criticized because "it can be statistically 

but not substantively evaluated in real situations" (Hunter and Schmidt, 

1976, p. 1062). 

The three models discussed so far are influenced by the predic

tive validity issue, and performance differences among groups are assumed 

to be reduced when the predictor is intrinsically relevant to the cri

terion (Anastasi, 1976). Since real instruments are less than perfectly 

reliable, reliability is also an important dimension in the issue of 

test bias for selection. For example, in Cleary's model the test with 

low reliability is biased against the subject with better ability, i.e., 

the effect of random error is to reduce the chances of selection for 

those who would earn a higher score on a more reliable test (Hunter and 

Schmidt, 1976). In Thorndike's model efficacy is dependent on reliabili

ty of the criterion, i.e., "if the criterion variable is less reliable 
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than the predictor variable, a smaller mean difference on the criterion 

than on the predictor would be expected due simply to the difference in 

reliability" (Linn, 1973, p. 151). Such a difference would create a 

spurious impression of apparently equal regression lines. Reliability 

affects Darlington's model in a different way. Linn (1973) pointed out 

that altering the correlation of the test with the criterion concomi

tantly alters the correlation of the test with the cultural factor. 

Thus, in extreme cases, reducing cultural factors in the test can result 

in an unreliable test. 

Construct Validity and Cultural Bias 

Another approach to the study of test bias is from the perspec

tive of construct validity. Construct validity is the extent to which 

the test may be said to measure the same theoretical construct or trait 

(Anastasi, 1976), for example across samples of various ethnocultures. 

Traditionally, factor analysis has been employed to identify constructs, 

or factors, measured by a test. 

Using such procedures Reschly (1978) examined the factor struc

ture of the WISC-R for groups of Anglo, Black, Chicano and Native Ameri

can Papago school children and reported high similarity in factor 

structure for these groups when a two-factor solution was employed. 

Using a three-factor solution, however, the underlying factors were 

found to be similar for Anglo and Chicano groups only but not for the 

Black and Papago groups. Support for factor similarity in the WISC-R 

also comes from the findings of Kaufman (1975a) in which he reported the 

emergence of similar factor structure across age groups for children 
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ages six through sixteen years. Cross-validation of these findings by 

Shiek and Miller (1978) with samples of white and black subjects again 

resulted in the same three factors, namely Verbal Comprehension, Per

ceptual Organization and Freedom from Distractibility (Cohen, 1957; 

Silverstein, 1977). 

Using the MSCA Kaufman and Dicuio (1975) compared factor simi

larity for groups of black and white children. The results of their 

study led to the conclusion that there was a striking congruence between 

the matching factors for these samples. Thus high construct validity of 

the MSCA was inferred. The MSCA being a relatively new instrument, most 

factor analytic studies have utilized the standardization sample only. 

An exception is the study by Mishra (in press) which examined the factor 

structure for groups of Anglo-American and Mexican-American children. 

The results of this study also lend support to previous studies suggest

ing factor similarity across the two ethnic groups studied. Results 

such as these provide evidence of similar test construct across racial/ 

cultural groups, again suggesting absence of bias for members of 

minority groups. 

Item Characteristics and Cultural Bias 

Recent years have witnessed a heightened interest in examining 

the influence of ethnocultural characteristics of the subject on re

sponses to individual items of commonly used achievement and ability 

tests. Studies examining item bias have used a variety of procedures 

for comparing the empirical characteristics of items across various 



ethnic groups. Investigations utilizing different statistical procedures 

for the examination of internal characteristics of tests are summarized 

in the following section. 

Groups x Items Analysis of Variance and Item Bias 

Cleary and Hilton (1968) applied analysis of variance (ANOVA) 

procedures in a study of item bias in the Preliminary Scholastic Aptitude 

Test (PSAT). Their sample of 1,410 twelfth-grade students taking form 

IPTI or the alternate form KPT was stratified by race (black and white) 

and ranked for high, middle or low socioeconomic status (SES). SES was 

nested in race in this design. The results of this study indicated that 

the subject x item interaction accounted for a major percentage of the 

variance. The item x race interaction, however, was found to be non

significant, thereby leading to the conclusion that the PSAT is not 

biased for race. 

Using ANOVA procedures for WISC responses, Miele (1979) also 

examined the ethnic group x item interaction at four grade levels. He 

found that this interaction accounted for no more than 5% of the total 

variance. Even this amount of variance was reduced when black and white 

subjects were matched on total test score. 

Angoff and Sharon (1974) conducted a two-factor ANOVA among the 

40 Vocabulary items of the Test of English as a Foreign Language (TOEFL). 

Their sample of 1,000 subjects was stratified according to six native 

languages. They found a significant item x language group interaction, 

suggesting that some of the items were more (or less) difficult for some 

groups than others (as compared with other items on the test). 



Procedures of transformed item difficulty or delta plot methods, were 

then applied to the data to identify those items with a different order 

of difficulty for the different groups. 

Sandoval (1979) applied a variety of statistical procedures in

cluding ANOVA to examine item bias in the WISC-R. He treated each sub

test separately and retained original scoring. The racial groups studied 

included Anglo-American, Black and Mexican-American with SES nested with

in groups and items a repeated measure. Following the model presented 

by Cleary and Hilton (1968), ANOVA was performed for each subtest. Then 

item bias was tested with multivariate analysis of variance (MANOVA) to 

examine the main effects of group and SES and the interaction of these 

two factors. ANOVA results indicated that item x group and item x SES 

within groups contributed the least to total variance. Findings obtained 

from MANOVA, however, indicated that scoring differences between groups 

occurred across items and subtests. Significant group differences were 

found in Information and Vocabulary for blacks and Vocabulary for 

Mexican-American for subjects. From the MANOVA analysis it was also 

possible to abstract the individual items contributing to differences in 

difficulty between groups. Fifty-nine items were found to be more diffi

cult for both minority groups as compared to the Anglo sample. 

Item Difficulty and Item Bias 

Jensen (1974) investigated both the rank order of item difficulty 

and the rank order of difficulty of adjacent items in a study of item 

bias in two tests he judged to be culture-loaded (Peabody Picture 



Vocabulary Test [PPVT]) and culture-reduced (Raven's Colored Progressive 

Matrices [RCPM]). Items in the PPVT were grouped in 10 sets of 15 items 

each, and data was reported for the 5 sets containing the most discrimi

nating items, namely items 31 to 90. The correlation of rank order diffi

culty of sets of 15 items was computed between ethnic groups x sex, and 

no correlations were lower than .77. For the combined 150 items the 

average correlation between ethnic groups was .98 and between sexes 

within the groups was .98. This means that taking the test as a whole 

Jensen found as little difference for item difficulty between ethnic 

groups as between sexes within groups, contraindicating a conclusion of 

racial bias in test items. P value decrements, which equal the dif

ference in p value between adjacent items, were identified by Jensen 

(1974) as a more sensitive index of groups x item interaction. These 

were computed, and then the correlation between groups for p decrements 

was estimated. Again little difference was found between groups in the 

relative difficulty of adjacent items. The same analyses performed on 

items of the RCPM produced similar results. 

The results of this study by Jensen do show a large age x item 

interaction, and he infers that this interaction mimics mental age 

differences between groups. To test the age effect he created "pseudo-

ethnic" groups comparing younger and older white subjects. Results here 

were essentially the same as the ethnic group x item interaction. 

Jensen concluded that item x group interactions reflect not cultural or 

ethnic differences but differences in mental maturity. 
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Delta-plot, or transformed item difficulty procedures, for 

examining test item bias were developed from procedures originally de

scribed in 1925 by Thurstone in his Method of Absolute Scaling (Angoff, 

1980). Angoff (1980), Angoff and Ford (1973), Angoff and Sharon (1974), 

and others (Echternacht, 1974; Rudner, Getson, and Knight, 1979) have 

used the procedure to make between-group comparisons of item difficulty. 

Item difficulty is measured by computing the p score (percentage passing) 

for each item. The ordinal p score is then transformed to an interval 

z score by reference co a table of the normal curve, and transformed 

z's are again converted to delta (delta = 4z + 13). Pairs of deltas are 

then plotted on a bivariate graph, and the plot will generally form an 

ellipse. Items which are more difficult for one group than the other, 

relative to the other items, will fall some distance from the major 

axis of the ellipse. 

These procedures, referred to as TID-Angoff, have been further 

investigated in several studies comparing statistical methodologies for 

test-item bias (Ironson and Subkoviak, 1979; Merz and Grossen, 1978; 

Rudner et al., 1979; Scheuneman, 1980b; Shepard, Camilli, and Averill, 

1980), and congruence with other accepted procedures has been found. 

Echternacht (1974) provided a modification of this procedure 

based on the assumption that differences in item deltas are normally 

distributed. After differences in item deltas are calculated across 

groups, the differences are plotted on normal probability paper for pairs 

of groups. The hypothetical normal distribution is presented as a 
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straight line, with the hypothesized mean and standard deviation being 

calculated from the sample data. Confidence intervals are constructed 

around the hypothesized normal distribution, and item x group inter

action is concluded for points falling outside the confidence bands. 

Item Characteristic Curve and Item Bias 

Another sophisticated statistical procedure, item characteristic 

curve (ICC) has been reported in studies comparing results obtained from 

various procedures examining item bias (Ironson and Subkoviak, 1979; 

Merz and Grossen, 1978; Rudner et al., 1979; Scheuneman, 1980c, Shepard 

et al., 1980). The ICC approach assumes that the proability of correct 

item response can be predicted by defined examinee characteristics 

(traits) not directly observable (latent). In ICC a mathematical func

tion describes the relationship between the item score and subject 

characteristics such as underlying ability level (Rudner et al., 1979; 

Shepard et al., 1980). For an item to be judged unbiased, there must be 

equal probability of success for subjects of equal ability regardless 

of ethnic or cultural group membership (Scheuneman, 1980c). Drawbacks 

to the use of ICC, however, are certain mathematical complexities 

(Shepard et al., 1980), the expensive computer programming (LOGIST) re

quired (Scheuneman, 1979), and the requirement of very large sample 

sizes (Ironson, 1980). Therefore less expensive procedures suitable 

for smaller samples but yielding findings congruent with ICC models are 

desirable. Scheuneman's modified chi-square procedures are considered 

to be an empirical application of the ICC which provide these advantages 

(Ironson and Subkoviak, 1979; Rudner et al., 1979; Shepard et al., 1980). 



16 

Chi-Square Procedures 

Scheuneman (1976, 1979, 1980c, 1981) has described a modified 

2 
chi-square procedure (C ) for identifying culturally biased test items. 

This procedure assumes that the test is valid, reliable and homogenous. 

The first step is to divide into intervals the total score range on a 

test homogeneous to the item, such as the total test or the subtest. 

These so-called ability intervals are established for each item so that 

the probability of correct responses is less than one and greater than 

zero for each cell. Observed proportions of correct responses are then 

2 
compared with expected proportions using a X goodness-of-fit statistic. 

Scheuneman developed this approach as part of the item analysis 

program for the Metropolitan Readiness Test, and later it was used to 

analyze items in the Otis-Lennon School Ability Test (Scheuneman, 1976). 

2 
Subsequent studies have correlated C with other indices of item bias 

(Ironson and Subkoviak, 1979; Merz and Grossen, 1978; Rudner et al., 

1979; Scheuneman, 1980b; Shepard et al., 1980). Results of these studies 

2 
find that the C statistic yields results congruent with the one-parameter 

and three-parameter item characteristic curve (ICC) and the TID-Angoff 

2 
procedure. Such replication of results is providing C with a level of 

concurrent validity. 

All of the comparative studies employed samples larger than 

2 
1,000, and there are no data on application of C with smaller samples. 

However, this approach has the advantage of being fairly simple, appli

cable with smaller samples and capable of comparing more than two groups 

simultaneously (Scheuneman, 1980b). Because of its congruence with more 



elegant procedures, the C approach has been accepted as a valid pro

cedure for the examination of item bias (Ironson, 1980). 

Some investigators have noted flaws in Scheuneman's methodology. 

Camilli (Shepard et al., 1980) proposed to correct for the exclusion of 

incorrect responses from the equation by fitting expected values for 

both right and wrong responses. His procedure utilizes a two-way contin

gency table with the variables being ethnicity and score. The conven-

2 
tional X is computed and then summed across ability levels. Camilli's 

procedure has not been replicated beyond his original study, and its 

utility is not established. Baker (1981) notes an additional problem 

which may arise from the fact that Scheuneman indexes expected fre

quencies from the proportion correct. Since this is an averaged propor

tion, large differences between the observed proportions will not 

2 
necessarily result in a large contribution to the X . Possible distor

tion is compounded if the two groups are not of equal size. However, 

Scheuneman (1981) points out that the groups should have an equal propor

tion of correct responses within a given ability interval if the item is 

unbiased, and that where differences in performance are large the item 

is biased. 

Face Validity as a Measure of Content Validity 

Face validity reflects belief about the content validity of a 

test. This is a subjective evaluation without statistical properties 

and is not acceptable as an objective evaluation of test appropriateness. 

However, Anastasi (1976) points out that for rapport and public relations 
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it is important that the test "look valid" to the psychometrically naive 

person involved in its use. Because judgment of item validity is the 

basis for much opposition to the use of individual intelligence tests, 

the question of face validity is worthy of investigation. 

Sandoval and Miile (1980) extended Sandoval's (1979) empirical 

investigation of test bias by contrasting that study with a "rational" 

measure of item bias. Their study investigated whether judges can de

tect which items are more difficult for minority subjects. They com

pared the judgments of judges from three different ethnic groups 

(Anglo-American, black, and Mexican-American). These subjective measures 

were then compared with statistical measures of item bias derived from 

Sandoval's (1979) MANOVA examination of WISC-R items. Judges were asked 

to decide whether each item differed in difficulty favoring black, Anglo 

or Mexico-American examinees or whether items were of equal difficulty 

for all groups. Judges rated items as being difficult for the respec

tive minority groups less often than had been empirically determined to 

be the case. Further, no differences were found in the response patterns 

between groups of judges. In this study rational judgment did not reveal 

as biased those items which statistical analysis had identified as 

biased. Further, estimates of face validity did not differ across 

cultural groups for judges. 

Conclusions from Test Bias Studies 

The above review exemplifies that despite a variety of approaches 

used to explore item bias, there is as yet no definitive methodology. 
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This may be due to certain difficulties associated with the various 

approaches to the examination of test bias. For example, approaching 

test bias from the aspect of predictive validity may have restricted 

utility because in reality a criterion measure with perfect reliability 

and validity is hard to find. Thus prediction is confounded when, for 

example, groups differ on predictor and criterion measures. 

Secondly, approaching test bias as an issue of construct validi

ty may also be less than adequate. Despite encouraging results from 

factor analytic studies, researchers have candidly cautioned that an 

instrument which measures the same underlying construct may predict a 

common criterion differently for individuals according to ethnic group 

membership. Therefore construct validity, while necessary, is not a 

sufficient condition for culture fairness, and evidence of construct 

validity will have low practical significance when applied to practical 

problems of selection and placement. 

Finally, the recent approaches of examining test item bias are 

promising, especially in view of the potential for controlling bias 

while the test is being constructed rather than accommodating for bias 

by adjusting norms or selection procedures. However, there is a need 

for more information about these approaches as there are obviously some 

difficulties associated with them. For example, comparisons of item 

bias require control for ability levels within each ethnocultural group 

studied, but demographic considerations can make it difficult to satisfy 

this condition. That is, extremely large samples must be drawn in order 

to achieve equal numbers of minority subjects, particularly in the higher 



score ranges. Therefore, more information is needed about the appro

priateness of item bias methodologies for smaller samples. 

Considering these difficulties the present study will attempt to 

utilize two separate but important approaches to the examination of test 

item bias. One set of procedures will investigate test item bias by 

applying statistical approaches. The second class of procedures will 

utilize rational judgment of item bias by members of two ethnic groups. 



CHAPTER 3 

METHOD 

The present investigation of item bias in the McCarthy Scales of 

Children's Abilities (MSCA) comprised two separate but related studies, 

and in the interest of clarity each study will be described separately. 

The first study examined selected individual items in the MSCA using 

empirical procedures, whereas the second study employed a face validity 

approach to the question of item bias by examining a rational judgment 

approach. 

Study 1 

Sample 

Subjects for the empirical study of test item bias were primary 

grade children ranging in age from 5-6 to 8-6 years of age. All subjects 

were selected from public schools serving communities identified as 

lower-middle, middle and upper-middle socioeconomic status (SES). Ini

tially the population of subjects were stratified by ethnicity, sex and 

SES. The ethnicity of the subjects was determined from pupil registration 

forms. A table of random numbers was used to select samples of Anglo-

American (AA) and Mexican-American (MA) subjects from public schools in 

Pima County, Arizona. One hundred and eighteen subjects were selected 

of which 59 were AA and 59 MA with equal numbers of males and females. 

Subjects were matched for age, grade and sex. 

21 
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Instrument: McCarthy Scales of Children's Abilities 

The data were obtained from administration of the MSCA to the 

sample of primary grade school children. The MSCA is an individually 

administered test of intelligence developed for use with pre-school and 

primary level children ages 2% to 8% years. The MSCA is unique among 

individual tests of intelligence in that it provides six scales and 

eighteen subtests which measure developmental skills significant in 

early development. This structure permits intra-individual comparisons 

in addition to norm-referenced comparisons. 

The scales are Verbal (V), Perceptual-Performance (PP), Quanti

tative (Q), Memory (MEM) and Motor (MOT); the sixth scale, General 

Cognitive Index (GCI) is computed from the V, PP, and Q scales only and 

is similar to the deviation IQ with a mean of 100 and a standard devia

tion of 15. The V scale consists of tests of verbal knowledge and skill: 

Pictorial Memory, Word Knowledge, Verbal Memory, Verbal Fluency and 

Opposite Analogies. The PP scale contains tasks involving fine-motor 

and visual coordination and manipulation of spatial relationships: Block 

Building, Puzzle Solving, Tapping Sequence, Right-Left Orientation, Draw-

A-Design, Draw-A-Child, and Conceptual Grouping. The Q scale includes 

Number Questions, Numerical Memory, and Counting and Sorting. The MEM 

scale consists of tests included in the GCI but computed separately also 

for a measure of memory functions: Pictorial Memory, Tapping Sequence, 

Verbal Memory, Numerical Memory. The MOT scale comprises mostly non-

cognitive tasks measuring motor development and coordination: Leg 

Coordination, Arm Coordination, Imitative Action, Draw-A-Design and Draw-

A-Child. 
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Evidence about MSCA validity presented in the manual is limited 

(Sattler, 1978; Silverstein, 1978). Since publication of the MSCA 

numerous studies have confirmed validity for the test. Concurrent 

validity with other popular, individually administered intelligence tests 

has been demonstrated (Davis, 1975; Davis and Walker, 1976, 1977; Gerken, 

Hancock, and Wade, 1978; Goh and Youngquist, 1979; Harrison and Wiebe, 

1977; Hynd et al., 1980, Nagle, 1979; Phillips, Pasework, and Tindall, 

1978), with the conclusion that the MSCA GCI is interchangeable with the 

Stanford-Binet IQ (Davis, 1975; Gerken et al., 1978) but may under

estimate the Wechsler Full Scale IQ (Davis and Walker, 1977; Harrison 

and Wiebe, 1977; Goh and Youngquist, 1979; Hynd et al., 1980; Phillips 

et al., 1978). Additional validity studies have investigated construct 

validity of the MSCA and have found factor structure consistent with 

the six scales developed by McCarthy (Kaufman, 1975b; Kaufman and Dicuio, 

1975; Kaufman and Hollenbeck, 1973; Mishra, in press). 

This study selected the 46 items of the MSCA V Scale for examina

tion of item bias. Verbal items were studied because of the general 

assumption that these favor members of the majority culture (Jensen, 

1980). 

Testing Procedure 

Examinees in the sample were tested with the MSCA using the 

standard procedures outlined in the test manual (McCarthy, 1972). 

Examiners were experienced in the administration of individual intelli

gence tests and had done graduate level coursework in the theory 
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and practice of individual ability testing. Examiners had previously 

administered the MSCA, and test administration for this study was super

vised by an instructor of a graduate level practicum course in individual 

intelligence testing. Subjects were tested in a quiet, private room in 

their schools. Protocols were scored according to scoring procedures 

outlined in the test manual (McCarthy, 1972). 

Data Analysis 

Responses of the two groups of subjects to 46 items on the V 

scale of the MSCA were examined by use of two separate statistical pro

cedures. The first procedure consisted of Scheuneman's modified chi-

2 
square analysis (C ) (Scheuneman, 1976, 1978, 1979), which allowed 

determination of the effect of ethnicity on responses to individual items 

by controlling the effect of subject ability. 

According to this analysis a test item is unbiased if "the 

probability of a correct response is the same for all persons of a given 

ability level regardless of their ethnic group membership" (Scheuneman, 

1979, p. 145). Control of the ability effect was accomplished by 

creating common ability intervals for both groups based on score for the 

V scale which has a range of 22 to 78 with a mean of 50 and a standard 

deviation of 10. The low category represented V scores of less than 51, 

the medium category represented V scores from 52 to 61, and the high 

category represented scores from 62 to 78. Using the total score on the 

same test has been recommended by Scheuneman (1976, 1979, 1980c) in 

order to generate homogeneous ability intervals for all ethnic groups in 

question. 
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2 
The C procedure tested the equiprobability of correct responses 

2 
to individual items in both ethnic groups by using a X table to test 

the fit of observed and expected frequencies of correct responses. This 

procedure utilized a two-dimensional contingency table with the two 

variables being ethnicity (MA and AA) and ability (high, medium, low). 

Incorrect responses were excluded. 

For each item the number of correct responses within the ability 

intervals was obtained for each cultural group; this comprised the ob-

2 
tained frequency for the C test. The expected frequency was determined 

from the proportion of correct responses of all subjects scoring within 

an ability range. For example, for a single item the expected frequency 

for the AA group was obtained by multiplying the total (across ethnic 

groups) proportion correct by the number of AA subjects within the 

2 
ability interval. Computational procedures for one item related to C 

analysis have been explained by Scheuneman (1979, 1980c). 

2 
Since C excludes incorrect responses power is reduced, and there 

is a greater likelihood of committing a Type II error. For this reason 

traditional alpha levels of .05 and .01 are believed to be too stringent 

for this procedure. Consequently lower alpha levels such as .20 are 

recommended (Scheuneman, Note 2), as this makes it possible to identify 

items for further investigation. 

The second statistical procedure applied the log-linear expression 

2 
of the likelihood ratio chi-square statistic (L ) for multidimensional 

classification tables (Duncan and Duncan, 1978; Everitt, 1977; Fienberg, 

2 2 
1970, 1977; Goodman, 1968, 1970). The L approach extended the C 
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procedures by providing two additional sources of information. First, 

2 
this analysis included incorrect responses in computing the L statistic. 

Secondly, it was also possible to test the interaction effects among 

ethnicity, ability and response categories. The BMDP3F computer program 

2 
(Dixon, 1979) was used to perform the L analysis. 

By taking the natural logarithm (log) of the respective values, 

the log linear model transforms the multiplicative relationship between 

expected cell frequencies and marginal totals to an additive relation

ship. This then makes possible analysis of interactions between vari

ables similar to those performed for interval data (Everitt, 1977; 

Fienberg, 1970). Goodness of fit is tested with the likelihood ratio chi-

2 2 
square statistic (L ) which is given by L = 2£fQ x log (fQ/f ) (Duncan 

2 
and Duncan, 1978; Everitt, 1977). Under the null hypothesis L is dis-

2 
tributed like X and has the same degrees of freedom. In multidimensional 

2 
analysis, L has the advantage of being partitioned exactly when inter-

2 
actions are tested, while partitioning the Pearson X is only approximate. 

A comprehensive presentation of the rationale for partitioning procedures 

is beyond the purpose and scope of this study but can be found in Duncan 

and Duncan (1978), Everitt (1977) and Goodman (1968, 1970). 

The frequency table can be partitioned because of its hierarchi

cal structure. Under the null hypothesis variables are independent, as 

expressed by the equation p_.^ = PjPj > or given the logarithmic conversion 

log p.. = log p. + log p., and this is the rationale for computing ex-
i J i j 

pected cell frequencies from marginal totals. 
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Given a three-way table with variables identified as A, B, and 

C, various combinations of independence and dependence are possible 

among the variables. Complete independence is expressed by the model A, 

B, C, while three-way interaction is expressed by the model ABC and be

tween these two lie various combinations or models expressing more or 

less independence among the variables. By fitting marginal totals 

according to each model, various hypotheses of independence may be 

tested. 

The models are hierarchical in the sense that one fits every

thing the second does with something left over. Since the degrees of 

2 
freedom will be larger and the L no smaller in the model specifying 

more independence, it is possible to compute the difference between the 

2 2 
L s and degrees of freedom, and the result is also treated as a L 

statistic. In this way it is possible to test whether the fit of the 

former model is improved by including more fitted marginal totals as in 

the second model (Duncan and Duncan, 1978; Goodman, 1968, 1970). 

The procedure for evaluating the fit of models to the data in

volves a high probability of Type II error (Bonett and Bentler, 1981; 

Knoke and Burke, 1980). Power can be increased by increasing the proba

bility of Type I error, and it is argued that alpha levels of .01 or .05 

may be an unnecessarily stringent protection against rejecting the null 

hypothesis when it is true (Knoke and Burke, 1980). Sample size also 

affects the power of the statistical test in that the probability of 

erroneously retaining the null hypothesis of independence increases 

as sample size decreases (Bonett and Bentler, 1981). Because models 
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expressing greater independence between variables tend to be selected in 

small samples, in the present study it was believed appropriate to 

establish the significance level at .10 in order to provide a better 

balance between the probability of Type I and II error. As previously 

described by Scheuneman (Note 2), this also made it possible to identify 

more items for further investigation. 

Hypotheses 

The following hypotheses relevant to the 46 individual items of 

the MSCA V scale were tested: 

1. There would be no difference in the probability of correct 

response of subjects of a given ability level to individual test items 

across two ethnic groups. 

2. The obtained results related to the hypothesis of no ethnic 

impact on item performance would not be similar for two separate statis

tical procedures. 

Study 2 

Sample 

The second sample provided subjects for the rational judgment 

investigation of test item bias. Fifty AA and 50 MA judges were selected 

for the purpose of comparing their perception of item bias in favor of 

the AA or MA examinee. Judges were drawn from students enrolled in the 

College of Education at the University of Arizona, pursuing their degree 

work in the general field of education. Permission to select subjects 

was obtained from course instructors. The classes were visited, and 
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after the study was explained students were asked to volunteer their 

participation as judges. Voluntary participation was extremely high, 

and the sample represents intact classes. 

Instrument 

The measures of rational judgment of item bias were obtained 

from a rating scale administered to the sample of judges for determina

tion of item bias. An example of the Item Bias Rating Scale is presented 

in Appendix A. This questionnaire comprised all items of the V scale 

because of the presumed relationship between test language and cultural 

bias noted above (Jensen, 1980). Permission was obtained from the 

Psychological Corporation, publishers of the MSCA, to reproduce copy

righted material in a different format. Items in the questionnaire 

were grouped according to subtest. Each subtest section included 

administration directions and presentation of actual test items. 

Each of the 46 items comprising the V scale were rated by the 

judges on a five-point scale. Perception of bias was rated on two 

dimensions, opportunity to learn the item content and familiarity with 

the language of the item (Tittle, 1980). These two dimensions will 

be referred to as opportunity and familiarity. A rating of one repre

sented significantly more opportunity (or familiarity) for the AA 

examinee, two represented somewhat more opportunity (or familiarity) for 

the AA examinee, three represented equal opportunity (or familiarity) 

for both groups of examinees, four represented somewhat more opportunity 



30 

(or familiarity) for the MA examinee and five represented significantly 

more opportunity (or familiarity) for the MA examinee. 

Rating Procedures 

Judges in the rational judgment sample were administered the 

questionnaire for rating MSCA item bias in their respective classes. The 

researcher visited those classes and briefly described the present study 

in the context of the issue of cultural bias in psychological testing. 

The questionnaire was then distributed, and the procedures for completing 

the questionnaire by rating the individual test items for comparative 

bias were explained. The judges were told that their task was to read 

each item and then decide if in their judgment there are cultural dif

ferences in terms of examinee opportunity to learn and familiarity with 

the language. The judges were instructed to make their judgment in terms 

of the experience and developmental skills of the average child Sh to 

8% years of age. 

Data Analysis 

The obtained data for the second study was examined to compare 

the perception of judges of two ethnic groups of test item bias favoring 

one or the other examinee ethnocultural group in question. The five-

point scale was collapsed to a three-point scale measuring more oppor

tunity (or familiarity) for the AA examinee, equal opportunity (or 

familiarity) for both groups, or more opportunity (or familiarity) for 

the MA examinee. These will be referred to as AA more, equal, and MA 

more. Ratings of item bias by the two groups of judges were compared 

2 
using the X goodness of fit statistic. 
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Hypotheses 

The following hypotheses were tested: 

1. There would be no significant difference in perception of 

opportunity to learn item content across AA and MA examinees for AA and 

MA judges. 

2. There would be no significant difference in perception of 

familiarity with item language across AA and MA examinees for AA and MA 

judges. 

3. Judges of both ethnic groups would not perceive as biased those 

items identified as biased by empirical testing of performance differ

ences between the two groups of examinees. 



CHAPTER 4 

FINDINGS 

This chapter will present a summary of findings obtained from 

two related studies investigating item bias in the V scale of the MSCA. 

For the sake of clarity, the results of each study will be described 

separately. The earlier stated hypotheses will be restated and tested 

in the light of the findings obtained from both studies. 

Study 1 

Descriptive Data 

Scores on the 46 MSCA V scale items were obtained for 59 MA and 

59 AA examinees. Twenty-five items of the scale are scored as 0 (fail) 

or 1 (pass). Responses to 10 items are assigned values ranging from 0 

to 2, while the remaining 11 items have a score range greater than 2. 

All items, however, were coded as pass or fail to provide a consistent 

dichotomous measure for the analysis. A score of 0 was considered a 

failure and was coded as 0 while any score value above 0 was considered 

a passing score and was coded as 1. 

The frequency of correct responses by subjects from each ethnic 

group to the 46 items are displayed in Table 1. 

It can be seen that 15 items were passed by equal numbers of 

subjects from each group, i.e., each group contributed 50% to the total 

number of subjects passing the item. Five items were passed by nearly 

32 
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Table 1. Frequencies of examinees passing individual items of the MSCA 
V scale. 

Examinee Ethnicity 

Mexican-American Anglo-American 

Subtest Item Frequency % Passing Frequency % Passing 

PM 1 59 

WK I 1 59 
2 59 
3 59 
4 59 
5 59 

WK II 1 56 
2 59 
3 45 
4 42 
5* 28 
6* 25 
7* 10 
8* 10 
9* 10 

10 0 

VM I 1 59 
2 58 
3 55 
4 53 
5 57 
6 57 

VM II 1 47 
2 48 
3 50 
4* 29 
5* 27 
6* 43 
7* 27 
8* 30 
9* 43 

10* 24 
11* 28 

VF 1 59 
2 59 
3 58 
4 58 

OA 1 49 
2 54 
3 55 
4 56 
5 49 
6* 29 
7* 22 
8* 10 
9* 9 

50.0 59 50.0 

50.0 59 50.0 
50.0 59 50.0 
50.0 59 50.0 
50.0 59 50.0 
50.0 59 50.0 

49.1 58 50.9 
50.4 58 49.6 
44.6 56 55.4 
42.9 56 57.1 
40.6 41 59.4 
38.5 40 62.5 
33.3 20 66.7 
29.4 24 70.6 
33.3 20 66.7 
0 3 100.0 

50.0 59 50.0 
49.6 59 50.4 
48.2 59 51.8 
48.2 57 51.8 
50.0 57 50.0 
49.6 58 50.4 

47.5 52 52.5 
49.0 50 51.0 
49.5 51 50.5 
54i7 24 45.3 
43.5 35 56.5 
48.3 46 51.7 
44.3 34 55.7 
44.1 38 55.9 
48.9 45 51.1 
46.2 28 53.8 
49.1 29 50.9 

50.4 58 49.6 
50.4 58 49.6 
49.6 59 50.4 
50.0 58 50.0 

47.6 54 52.4 
48.6 57 51.4 
48.2 59 51.8 
49.1 58 50.9 
48.0 53 52.0 
40.8 42 59.2 
33.8 43 66.2 
33.3 20 66.7 
31.0 20 69.0 

Note. Items statistically analyzed are designated by an asterisk. 



equal proportions of subjects from each group (49% compared with 51%), 

while the differences in percentage frequencies of correct responses was 

somewhat greater but not significantly so for another six items. All 

the items of the PM, WK I and VM I subtests, plus the first few items of 

the WK II, VM II and OA subtests constituted these 26 items. Similarly 

the last item on the WK II subtest showed only slight differences in re

sponses of subjects from the two ethnic groups, as almost all subjects in 

both groups failed the item. Because of the high similarity in the ob

served frequencies of passing or failing responses to these 27 items, 

2 2 
they were excluded from the C and L analyses. For two additional items 

(WK II 3 and 4) the high frequency of passing in the Anglo group pre

cluded statistical analysis. 

For the remaining 17 items, however, there appeared to be a sub

stantial discrepancy between the percentages of examinees passing the 

items in the two ethnic groups. Therefore these 17 items, identified by 

the asterisk in Table 1, were subjected to further analysis for testing 

the hypothesis of no difference in the probability of correct response 

to individual test items for examinees of the same ability level across 

two ethnocultural groups. 

2 
Findings from C" Analysis 

2 
The findings from the C analysis, which are presented in Table 

2, clearly indicate that 11 of the 17 items displayed no ethnic biases. 

2 
This was revealed by insignificant X values ranging from 0.00 to 2.47. 

There were six items, however, which merited an examination for possible 

2 
ethnic bias. For all these items the obtained X value, which ranged 
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Table 2. Summary of X for 17 items using C technique. 
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2 
Subtest Item Number df X Significance 

WK II 5 2 3.38 < .20 
6 2 4.32 < .20 
7 2 3.94 < .20 
8 2 4.03 < .20 
9 2 1.43 N.S. 

VM II 4 2 2.47 N.S. 
5 2 1.03 N.S. 
6 2 .03 N.S. 
7 2 1.20 N.S. 
8 2 .38 N.S. 
9 2 0.00 N.S. 
10 2 1.48 N.S. 
11 2 .50 N.S. 

OA 6 2 1.72 N.S. 
7 2 3.46 < .20 
8 2 4.84 < .10 
9 2 2.07 N.S. 
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from 3.38 to 4.84, was found to be significant at .20 or less alpha 

level. Considering an increased possibility of Type II error discussed 

earlier, these items may suggest some systematic cultural bias in terms 

of probability of correct response. 

A detailed analysis of these six items showing the differences 

between observed and expected frequencies for subjects of the two ethnic 

groups is presented in Table 3. 

2 
Findings from L Analysis 

The 17 items identified for possible ethnic bias were also 

2 
selected for L analysis. However, responses to one of those items (the 

seventh item of the OA subtest) could not be subjected to the analysis 

because the absence of failure responses in the high ability category 

resulted in a zero marginal total. 

The two independent variables considered in this analysis were 

ethnicity (E) and ability (A). The two levels of ethnicity were AA and 

MA and the three levels of ability were high, medium and low. Pass and 

fail responses to individual items served as the two levels of the de

pendent variable which was termed score (S). 

This analysis permitted testing 11 different models ranging from 

complete independence of all the variables to the effects of combined 

variables. However, only one model was tested for the purpose of the 

present study, as the major question of the investigation related to the 

examination of ethnic bias in item performance by controlling the effect 

of ability of the subjects. Consequently the model pertaining to in

dependence of E and S by holding A constant was tested for 16 items 



Table 3. Observed and expected frequency of correct responses for 6 items identified as biased 
under c£ analysis. 

Observed Expected 

Item Ability 
Frequency Frequency 

9 
Subtest Number Interval MA AA MA AA df x 2  Significance 

WK II 5 low 8 11 11.7168 7.28341 
medium 14 17 14.1714 16.8285 2 3. 37659 < .20 
high 6 13 4.9565 14.0435 

WK II 6 low 6 10 9.86679 6.13341 
medium 13 17 13.7142 16.2857 2 4. 31865 < .20 
high 6 13 4.95654 14.0435 

WK II 7 low 3 2 3.08321 1.91659 2 3. 93567 
medium 3 11 6.4 7.6 < .20 
high 4 7 2.86956 8.13042 

WK II 8 low 1 4 3.08321 1.91659 2 4. 02823 
medium 6 9 6.85712 8.14283 < .20 
high 3 11 3.6522 10.3479 

OA 7 low 7 9 9.86679 6.13341 
medium 9 17 11.8858 14.1143 2 3. 46335 < .20 
high 6 17 6.0 17.0 

OA 8 low 1 4 3.08321 1.91659 
medium 5 9 6.4 7.6 2 4. 83894 < .10 
high 4 7 2.86956 8.13042 



suspected of reflecting ethnic bias. It should be noted that in order 

2 
to test this model using the L statistic, several other models were 

utilized to derive the model appropriate to test the main hypothesis of 

the study. An illustration of the test for the fit of hierarchical 

models is presented in Appendix B. 

Partitioning out the relevant model ES results in a difference 

2 2 
statistic signified by delta (AL ). The findings obtained from the L 

analysis for the 16 items are displayed in Table 4. An examination of 

2 2 
the AL , which conforms to the X distribution (Duncan and Duncan, 1978; 

Fienberg, 1970, 1977), indicates that there are only three items which 

suggest systematic ethnic bias in terms of probability of correct item 

2 
response at a significance level less than .10. The L for these three 

items ranged from 2.74 for the sixth item of the WK II subtest to 3.46 

obtained for the eleventh item on the VM II subtest. Again these items 

test more complex vocabulary knowledge. 

In order to test the hypothesis of no similarity in results for 

2 2 
the two statistical procedures, the findings from the C and L analyses 

were compared. Two test items were identified as biased by both pro

cedures, and these were the sixth and eighth items of the WK II subtest. 

These two items are designed to test vocabulary knowledge. Examination 

of observed and fitted frequencies for model AE, AS for these two items, 

displayed in Table 5, reveals that for both items the group differences 

between obtained and expected frequencies occur at the low ability level. 
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2 
Table 4. Summary of L_ for 16 items tested with the log-linear technique 

for independence of ethnicity and score. 

Subtest Item Number Adf 

CM 
1 

-J <
 Significance 

WK II 5 1 1.73 N.S. 
6 1 2.74 < .10 

.j 7 1 1.29 N.S. 
8 1 3.01 < .10 
9 1 .77 N.S. 

VM II 4 1 2.5 N.S. 
5 1 .74 N.S. 
6 1 .04 N.S. 
7 1 .03 N.S. 
8 1 .64 N.S. 
9 1 .11 N.S. 
10 1 0.00 N.S. 
11 1 .5 N.S. 

OA 6 1 3.46 < .10 
8 1 1.39 N.S. 
9 1 1.20 N.S. 
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Table 5. Observed and expected frequencies of pass and fail responses 
for two items of the MSCA V scale under the model of in
dependence between ethnicity and score. 

Observed Expected 

Item Ability Frequency Frequency 

Subtest Number Interval MA AA MA AA 

WK II 6 
Low 

fail 
pass 

31 
6 

13 
10 

27.133 
9.867 

16.867 
6.122 

Medium 
fail 
pass 

3 
13 

2 
17 

2.286 
13.714 

2.714 
16.286 

High 
fail 
pass 

0 
6 

4 
13 

1.043 
4.957 

2.957 
14.043 

WK II ' 8 
Low 

fail 
pass 

36 
1 

19 
4 

33.917 
3.083 

21.083 
1.917 

Medium 
fail 
pass 

10 
6 

10 
9 

9.143 
6.857 

10.857 
8.143 

High 
fail 
pass 

3 
3 

6 
11 

2.348 
3.652 

6.652 
10.348 

Note. These two items were identified as potentially biased by both 
and I?• procedures. 
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It should also be noted that expected frequencies of correct responses 

2 
for this model are identical to those computed under the C procedures. 

It is interesting to note that the sixth item of the Opposite 

2 
Analogies subtest appears to be a biased item as indicated by the L but 

2 
not the C procedures. Conversely, four items identified as biased by 

2 
C analysis failed to give an indication of ethnic bias according to 

2 
L . Combining results of the two analyses, it would appear that seven 

items of the MSCA may warrant further examination for ethnic or cultural 

bias. The two items identified by both analyses do, however, suggest a 

greater possibility for being biased toward the minority culture in

vestigated in this study. 

Study 2 

Perception of Bias and Judge Ethnicity 

Differences in perception of opportunity to learn item content. 

The hypothesis of no difference in perception of examinee opportunity to 

learn item content across the two groups of judges was tested with the 

2 
X goodness-of-fit statistic, and the results are displayed in Table 6. 

Significant differences between the groups of judges were found for the 

16 items identified in the table by an asterisk. These were the first 

and fifth items of the WK I subtest; the fifth and tenth items of the 

WK II subtest; the third item of the VM I subtest; the first, second, 

third, sixth, seventh and tenth items of the VM II subtest; and the 

first, second, third, fourth and seventh items of the OA subtest. The 

general pattern detected for these 16 items is that more MA judges 



2 
Table 6. Frequency and X values for perception of examinee opportunity to learn item content by 

judges from two ethnic groups. 

Judge Ethnicity 

MA AA 
„ , . . More „ , More More c , More v2 Subtest Item _ . . Equal _ ... - . . Equal _ X 

for AA n for MA for AA n for MA 

PM 

WK I 

28 19 19 30 5.19279 .0745 

WK II 

VM I 

1 14 30 6 9 41 0 8.79118 .0123* 
2 16 32 2 11 38 1 1.77354 .4120 
3 26 22 2 24 26 0 2.41333 .2992 
4 9 38 3 5 45 0 4.73322 .0938 
5 22 23 5 16 34 0 8.07018 .0177* 

1 23 25 2 16 33 1 2.69319 .2601 
2 1" 29 3 16 34 0 3.51447 .1725 
3 30 16 4 23 26 1 5.10548 .0779 
4 21 26 3 16 33 1 2.50618 .2856 
5 32 15 3 17 29 4 9.18924 .0101* 
6 34 13 3 31 19 0 4.26346 .1186 
7 31 16 3 29 21 0 3.74234 .1539 
8 19 29 2 14 35 1 1.65341 .4375 
9 33 14 3 29 21 0 4.65806 .0974 
10 34 13 3 18 29 3 11.01832 .0040* 

1 13 33 4 9 41 0 5.59214 .0610 

2 18 29 3 12 36 2 2.15385 .3406 
3 22 25 3 15 35 0 5.99099 .0500* 

4 24 23 3 23 27 0 3.34128 .1881 
5 26 21 3 20 29 1 3.06261 .2163 

6 31 16 3 23 26 1 4.35514 .1020 



Table 6--Continued 

Judge Ethnicity 

MA AA 

c t+- More c , More More c , More v2 Subtest Item . . Equal . ... _ . . Equal _ ... X 
for AA n for MA for AA M for MA 

1 19 29 2 7 42 X 9.90965 .0070* 
2 23 24 3 11 39 U 10.80672 .0045* 
3 24 23 3 16 34 0 6.72281 .0374* 
4 24 23 3 14 34 2 4.95439 .0840 
5 21 27 2 12 37 1 4.35038 .1136 
6 25 22 3 17 33 0 6.72318 .0347* 
7 22 25 3 13 37 0 7.63687 .0220* 
8 22 25 3 19 31 0 3.86237 .1450 
9 18 29 3 14 36 0 4.25385 .1192 
10 17 29 4 12 38 0 6.48523 .0391* 
LI 21 26 3 15 35 0 5.32787 .0697 

1 12 34 4 11 38 1 2.06570 .3560 
2 17 29 4 12 36 2 2.28258 .3194 
3 22 25 3 13 36 1 5.29789 .0707 
4 18 29 3 17 32 1 1.17611 .5554 

1 19 25 6 13 37 0 9.44758 .0089* 
2 9 35 6 9 41 0 6.47398 .0393* 
3 11 33 6 11 39 0 6.50000 .0388* 
4 12 32 6 13 37 0 6.40232 .0407* 
5 15 32 3 12 38 0 3.84762 .1460 
6 15 30 5 15 35 0 5.38462 .0677 
7 21 25 4 11 39 0 10.18750 .0061* 
8 25 20 5 19 31 0 8.19073 .0166 
9 25 22 3 20 30 0 4.78632 .0913 

Note. The obtained chi-squares for all items were tested for statistical significance with df=2. 

*£ < .05. 
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perceived more opportunity for the AA examinee while more AA judges per

ceived equal opportunity. 

It is also significant to note the number of MA judges who per

ceived more opportunity to learn item content for MA examinees for all 

16 items, while considerably fewer AA judges reported such a perception 

and then for only three items. The perception by those MA judges that 

bias favored the MA examinee contributed to the significance of differ

ence between the two groups of judges for all 16 items, and for two 

items (OA 2 and OA 3) this was the only difference. However, it is also 

important to note the congruence between the ratings of the two groups, 

so that even for these 16 items a high proportion of judges from both 

groups perceived them to be of equal opportunity. 

Differences in perception of familiarity with item language. The 

hypothesis of no difference in perception of examinee familiarity with 

2 
item language across the two groups of judges was tested with the X good-

ness-of-fit statistic, and the results are displayed in Table 7. It is 

evident that there was a high degree of agreement between the two groups 

of judges on the familiarity dimension, with judges of both groups rating 

more familiarity for the AA examinee for most items. 

Significant differences between the two groups of judges were 

found for only four items, identified in Table 7 by an asterisk. These 

were the fifth item of the WK II subtest; the second item of the VM I 

subtest, and the first and ninth items of the VM II subtest. For three 

of these items (WK II 5, VM I 2, and VM II 1) the differences between the 

ratings of the groups of judges indicated that the greater number of MA 



2 
Table 7. Frequency and X values for perception of familiarity with item language by judges from 

two ethnic groups. 

Judge Ethnicity 

MA AA 
„ , T„. More „ , More More _ , More v2 Subtest Item _ . . Equal _ ... _ . . Equal _ ... X 

for AA n for MA for AA n for MA 

1 38 11 1 33 17 0 2.63783 .2674 

1 25 23 2 21 29 0 3.04013 .2187 
2 29 21 0 23 27 0 1.00160 .3169 
3 36 13 1 33 17 0 1.66377 .4352 
4 25 25 0 20 30 0 .64646 .4214 
5 32 16 2 28 22 0 3.21404 .2005 

1 30 19 1 35 14 1 1.14219 .5649 
2 27 20 3 27 23 0 3.20930 - .2010 
3 37 11 2 37 12 1 .37681 .8283 
4 31 17 2 32 18 0 2.04444 .3598 
5 41 8 1 28 21 1 8.27686 .0159* 
6 43 6 1 43 7 0 1.07692 .5836 
7 41 8 1 40 10 0 1.23457 .5394 
8 31 18 1 21 29 0 5.49755 .0640 
9 41 7 2 38 12 0 3.42971 .1800 
10 41 7 2 33 15 2 3.77396 .1515 

1 24 24 2 18 32 0 4.0000 .1353 
2 29 18 3 22 28 0 6.13470 .0465* 
3 30 17 3 28 22 0 3.70999 .1565 
4 35 15 0 29 21 0 1.08507 .2976 
5 35 13 2 32 18 0 2.94078 .2298 
6 38 10 2 35 13 2 .83791 .6577 



Table 7—Continued 

Judge Ethnicity 

MA AA 

Subtest Item 
More 

Equal 
More More 

equal 
More ,,2 

Subtest Item 
for AA 

Equal 
for MA for AA 

equal 
for MA 

X P 

VM II 1 29 19 2 19 31 0 6.96333 .0308* 
2 24 21 5 24 26 0 5.53191 .0629 

3 34 14 2 33 17 0 2.30525 .3158 

4 27 20 3 23 24 3 .68364 .7105 

5 28 20 2 23 27 0 3.53275 .1710 

6 28 19 3 29 21 0 3.11754 .2104 
7 29 17 4 28 22 0 4.65857 .0974 
8 29 17 4 29 21 0 4.42105 .1096 
9 26 18 6 25 25 0 7.15914 .0279* 
10 24 23 3 21 29 0 3.89231 .1428 
11 24 22 4 21 29 0 5.16078 .0757 

VF 1 24 23 3 22 27 1 1.40696 .4949 . 

2 25 21 4 21 28 1 3.14783 .2072 

3 29 19 2 27 22 1 .62427 .7319 

4 23 21 6 26 23 1 3.84601 .1462 

OA 1 31 16 3 28 22 0 4.09991 .1287 

2 23 25 2 26 24 0 2.20408 .3322 

3 22 27 1 23 27 0 1.02222 .5998 

4 25 22 3 24 26 0 3.35374 .1870 

5 25 24 1 29 21 0 1.49630 .4732 

6 23 26 1 29 21 0 2.22422 .3289 

7 31 19 0 27 23 0 .36946 .5433 

8 33 13 4 34 16 0 4.32527 .1150 
9 35 15 0 34 • 16 0 0.0 1.0 

Note. The obtained chi-squares for all items were tested for statistical significance with df=2. 

*£~< .05. 
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judges perceived these items to favor the AA examinees. However, results 

for the remaining item indicated that more MA judges perceived MA sub

jects to have greater familiarity with item language as compared with 

their Anglo counterparts. 

Comparison of ratings on the two dimensions reveals that fewer 

judges overall rated the items as equal on the familiarity dimension. 

Only four items were perceived by MA judges to be of equal familiarity, 

while equal opportunity was perceived for 28 items. Similarly AA judges 

rated 16 items of equal familiarity but rated equal opportunity for 43 

items. 

Differences in perception of item bias on these two dimensions 

can be summarized by the finding that more MA judges rated items as 

favoring the AA examinee. However, the perception of bias favoring the 

AA examinee increased for both groups of judges on the dimension of 

familiarity with the language of the item. 

Differences between perception of opportunity and familiarity 

within groups of judges. When the judgment of bias is examined for the 

two groups of judges separately, some additional patterns within the 

groups are revealed. Although some MA judges rated MA examinees as 

having both more opportunity and more familiarity than their AA counter

parts, this perception is found for fewer MA judges on the familiarity 

dimension. Similarly fewer MA judges rated the familiarity dimension as 

equal than rated opportunity as equal. For all items more MA judges 

rated familiarity as favoring the AA examinee. This means that those 

judges perceived less familiarity with the item language for the MA 

child. 
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Responses within the AA judge group reveal a similar pattern. 

More AA judges tended to rate both groups of examinees as equal on the 

opportunity dimension, and only two items were rated as more for AA on 

that dimension. However, 30 items were so rated on the familiarity 

dimension by the AA judges. This means that while fewer AA than MA 

judges perceived opportunity as favoring the AA subject, the AA judges, 

like the MA judges, tended to rate familiarity with language as favoring 

the AA subj ect. 

Perception of bias by level of item difficulty. For both groups 

of judges the pattern of bias judgment on both the opportunity and 

familiarity dimensions appears more related to specific item content 

than to the level of difficulty or verbal complexity. This can be seen 

in the differences in perception between adjacent items. For example, 

on the opportunity dimension the eighth item of WK II was rated as equal 

by more judges of both groups, while preceding, supposedly easier items 

were rated as favoring the AA examinee. Therefore, no clear pattern 

emerges in judge criteria for perception of bias. 

Congruence Between the Empirical and 
Rational Judgment Studies 

The hypothesis of congruence between empirical analysis and judge 

perception of item bias was tested by comparing results of the two re

lated studies. The seven items identified as possibly biased under the 

2 2 
C and L analyses are displayed in Table 8 with frequencies of ratings 

reported by the judges. 



Table 8. Comparison of results of empirical and rational judgment analyses of cultural bias for 
seven items of the MSCA V scale. 

Opportunity Familiarity 

MA Judges AA Judges MA Judges AA Judges 

Subtest 
Item 
Number 

Significance 
2 2 

(T L 

More 
for 
AA 

Equal 
More 
for 
MA 

More 
for 
AA 

Equal 
More 
for 
MA 

More 
for 
AA 

Equal 
More 
for 
MA 

More 
for 
AA 

Equal 
More 
for 
MA 

WK II 5 <.20 N.S. 32 15 3 17 29 4 41 8 1 28 21 1 

WK II 6 <.20 A
 

b
-*

 
O
 

34 13 3 31 19 0 43 6 1 43 7 0 

WK II 7 

o
 

C
M
 V
 N.S. 31 16 3 29 21 0 41 8 1 40 10 0 

WK II 8 <.20 A
 l__
t 
O
 

19 29 2 14 35 1 31 18 1 21 29 0 

OA 6 N.S. <.10 15 30 5 15 35 0 23 26 1 29 21 0 

OA 7 

o
 

C
M
 V
 N.S. 21 25 4 11 39 0 31 19 0 27 23 0 

OA 8 <.10 N.S. 25 20 5 19 31 0 33 13 4 34 16 0 
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2 
It can be seen that WK II 6, selected as biased under both C 

2 
and L , was also perceived as favoring the AA examinee by most judges on 

both the opportunity and familiarity dimensions. However, the other 

2 2 
potentially biased item selected by C and L (WK II 8) was perceived as 

favoring the AA examinee only on the familiarity dimension and only by 

MA judges. Examination of the results summarized in Table 8 suggests 

that the judges were not able to perceive item bias in a systematic way. 



CHAPTER 5 

DISCUSSION 

The findings obtained from two separate approaches to the study 

of item bias in the Verbal scale of the MSCA suggested that a majority 

of the verbal items are free from cultural bias. The empirical investi

gation of performance differences on the individual items of the MSCA V 

scale for groups of AA and MA examinees suggested that only seven items 

may be culturally biased. All of these items are from the Word Know

ledge II and Opposite Analogies subtests which tap comprehension of 

complex verbal knowledge. A finding of differences in performance for 

such items among groups differing in language backgrounds is consistent 

with the findings of previous studies suggesting that children from 

linguistically different environments do less well on verbal tests when 

standardized tests are administered in English (Jensen, 1980; Zirkel, 

1972). 

It should be noted that the alpha level higher than the tradi

tional .05 was adopted in order to identify a larger number of possibly 

biased items for further investigation. The use of such alpha levels 

has been recommended by several researchers (Bonett and Bentler, 1981; 

Knoke and Burke, 1980; Scheuneman, Note 2). However, this procedure did 

increase the likelihood that the null hypothesis of independence of 

examinee ethnicity from correct response would be rejected when it is 



true. Testing the null hypothesis for 46 items in the MSCA V scale at 

the alpha level of .10 would result in significant differences between 

the two groups of examinees occurring by chance for approximately five 

items. At the alpha level of .20, significant differences would be 

found by chance for as many as 10 items. For this reason, despite the 

recognition of a greater likelihood of Type II error, it is difficult to 

make a conclusive statement about cultural bias for the seven items 

2 2 
identified by the two separate statistical procedures (C and L ). 

Only two items were commonly identified by both of these proce

dures. These were the sixth and eighth items of the Word Knowledge II 

subtest, which tests vocabulary comprehension. Thus subjecting the data 

to two separate analyses may have provided a more conclusive indication 

of systematic cultural bias in the responses to these two items. 

Examination of the subject's performance on these items revealed 

that for both items the largest differences between observed and ex

pected frequencies occurred at the low ability level, where more MA 

examinees and fewer AA examinees would be expected to respond correctly 

than were observed. This suggests that the two items discriminate be

tween the cultural groups in question primarily at the lower level of 

overall verbal ability. This could be explained by the conjecture that 

some experiential background involved in learning the information tapped 

by these items is less available to the child in the Mexican-American 

ethnoculture and hence would be more difficult for the child with less 

ability to learn (Samuda, 1975). It is noteworthy that performance 

differences between the two groups were less for those items which test 
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recognition or recall of factual information. Twenty-eight such items 

were passed by almost all examinees in the sample. This can be ex

plained by the fact that the sample represented the upper age limits for 

administration of the MSCA. Since examinees in the study were 5h years 

or older, the five items of the WK I subtest would have been scored as 

correct without administration unless the examinee failed the first 

items of the subsequent WK II subtest. Other items passed by large 

numbers of both groups represent the initial, easier items of the re

maining subtests. Such items were designed to discriminate estimated 

ability for the younger examinee, and it is not surprising that most of 

the older children in this study responded correctly to them. 

Group differences in .terms of proportions passing were observed 

but not statistically significant for 11 items which tap more abstract 

levels of verbal reasoning, such as oral vocabulary or analogic thinking. 

It should be noted that the two groups were not equivalent in ability as 

the MA subjects had a mean GCI of 89.06 compared with a mean GCI of 

104.25 for AA subjects. This was an artifact of the sample and is not 

presented as a typical population sample, but the heterogeneity in 

ability levels may account for the observed differences between the 

groups in proportions passing. Because the statistical design provided 

a control for ability differences between the groups, these apparent 

differences disappear in the analysis for all but seven items. 

The investigation involving the sample of 50 MA and 50 AA judges 

did not systematically detect those items for which performance differ

ences between the groups of examinees were identified by the empirical 



procedures. Of the two items suspected to be culturally biased, one 

(WK II 6) was perceived by the judges to favor the AA examinee, but for 

the other item (WK II 8) the judges tended to report a perception of 

equal opportunity or familiarity. Similar results are reported by 

Sandoval and Miile (1980) in their study of item difficulty for minority 

groups in the WISC-R. The sample of judges used in their study was 

similarly unable to detect items for which significant performance dif

ferences were noted. 

These findings suggest that the rational judgment approach to 

the identification of test item bias by itself does not provide suffi

cient evidence for the acceptance or rejection of specific instruments 

for use in educational settings. On the other hand, the issue of con

sumer confidence in psychological testing remains an important considera

tion in view of political and legal response to test use (Sandoval and 

Miile, 1980; Tittle, 1980). Therefore it is believed that rational 

inspection of test items is an important element in test construction 

as well as in selection of tests for administration. 

In interpreting the judges' perceptions of item bias it should 

be remembered that the criteria for determining item bias in this study 

consisted of opportunity to learn item content and familiarity with the 

language of the item, which are different than the criteria used in the 

determination of item bias through statistical procedures. It is there

fore possible that the findings from the empirical and rational judgment 

approaches did not have congruence because of these differences in 

criteria for bias. 



It is evident from the findings that most of the Verbal items of 

the MSCA are free from cultural bias. Consequently such information 

should enhance the use of the McCarthy Scales with youngsters from 

minority cultures. However, further validation of these findings through 

replication in varied settings is recommended in order to enhance the 

generalizability of obtained results. 

First, it should be noted that judges used in the present study 

were not provided with any systematic training in rating test items 

other than the explanation of the task as illustrated in Appendix A, 

and it is possible that the obtained ratings may have been somewhat un

reliable. It is therefore recommended that future studies utilize 

systematic training procedures as well as additional criteria for 

identifying sources of item bias. 

Secondly, it is important to note that teachers comprise a pro

fessional group of experts whose training and experience provide them 

with knowledge about student backgrounds and abilities that can be help

ful in identifying biased test items (Quails and Hoover, 1981). There

fore, the participation of teachers for judging item bias might enhance 

the validity of ratings, particularly for instruments used in educational 

settings. 

Thirdly, even though the sample sizes used in the present study 

seemed to be adequate, most of the studies investigating item bias have 

utilized much larger samples. One advantage of a larger sample might be 

a more homogeneous distribution of ability levels, thereby facilitating 



a greater control for the interaction between ability and test per

formance. Therefore utilizing larger samples in future studies is 

recommended. 

Finally it should be noted that even though a few items of the 

MSCA were identified as biased by both studies, the results should not 

be interpreted to mean that these items should be discarded from the 

test. Such an attempt may have the effect of reducing the reliability 

of the test. Further, the findings only relate to the appropriateness 

of these items for two ethnic samples, and therefore it might be de

sirable for future studies to extend such an investigation to other 

ethnocultures in order to increase the generalizability of results. In 

examining the performance of the MA child, the practitioner should be 

aware that performance on the sixth and eighth items of the WK II sub

test may reflect not only word knowledge but cultural differences as 

well, and in the light of this finding responses to these two items 

should be interpreted with caution. 
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ITEM BIAS RATING SCALE 

Directions 

I am requesting your voluntary participation in the completion of 
this questionnaire entitled, "Item Bias Rating Scale." The purposes and 
objectives of this study are to investigate cultural bias in psychologi
cal testing. It is frequently alleged that the content of traditional 
tests reflects bias against members of certain ethnic groups, because 
opportunity to learn and acquired language patterns vary from one culture 
to another. If you decide to participate, please answer as many of the 
questions as you are able to answer with confidence. About twenty minutes 
of your time will be required for completion of this questionnaire and 
will indicate your consent as a willing participant in this study. All 
data received will be treated with anonymity and confidentiality. You 
are free to withdraw from the study at any time without incurring ill 
will or in any way affecting your university standing or your grade in 
this course. 

Your task is to examine the following test items and to rate them 
for cultural bias. The items have been selected from a widely-used, in
dividually administered intelligence test* for preschool and primary grade 
children. You are requested to rate each item for examinee opportunity 
to learn the item content and examinee familiarity with the language of 
the item. In rating all items, please form your judgment in terms of the 
average child who is 5% to 8h years old and who comes from an Anglo-
American (AA) or Mexican-American (MA) cultural environment. Remember 
that particularly the MA child may be bilingual or predominantly Spanish 
speaking. However, rate test items for English administration and re
sponses only. 

Please note that items which you are to rate are grouped by subtest. 
Also read the standard directions which are given when those items are 
administered in a typical testing situation. After you have read the 
standard directions, please use the following scale to rate each item in 
terms of whether the item reflects more opportunity to learn and famili
arity with the item language for an Anglo-American or Mexican-American 
child. 

Opportunity 
to 

learn 

Familiarity 
with 

language 

AA Child 

3 

MA Child 

3 

Significantly Somewhat Equal Somewhat Significantly 
more more more more 

AA Child MA Child 

3 2 1 2 3 

Significantly 
more 

Somewhat 
more 

Equal Somewhat 
more 

Significantly 
more 

*Reproduced by permission for research purposes only. Copyright 1970, 
1972, The Psychological Corporation, New York, New York. All rights re
served. 
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ITEM BIAS RATING SCALE 

Name (optional) _ 

Please check one: Ethnicity 

Sex: Male 

Anglo-American 
Black 
Mexican-American 
Native American 
Oriental/Asian 
Other 

Female 

Educational Status: Graduate 
Undergraduate 

************************************************************************ 

CIRCLE ONE ONLY 

AA . MA 

I. Pictorial Memory 
l 

a. Opportunity to learn content 

b. Familiarity with language 

II. Word Knowledge I: Picture Vocabulary 

1. 

2 .  

3. 

4. 

a. 

b. 

a. 

b. 

a. 

b. 

a. 

b. 

Opportunity 

Familiarity 

Opportunity 

Familiarity 

Opportunity 

Familiarity 

Opportunity 

Familiarity 

to learn content 

with language 

to learn content 

with language 

to learn content 

with language 

to learn content 

with language 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

*The items of the MSCA V scale were reproduced for research 
purposes by permission of the publisher with the stipulation that items 
not be reproduced in any other form. The reader is referred to the manual 
of the MSCA (McCarthy, 1972) for a description of the individual items of 
the V scale. 
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3 = significantly more opportunity or familiarity, AA or MA 
2 = somewhat more opportunity or familiarity, AA or MA 
1 = equal opportunity or familiarity 

CIRCLE ONE ONLY 

AA MA 

5. a. Opportunity to learn content 

b. Familiarity with language 

3 

3 

III. Word Knowledge II: Oral Vocabulary 
The child is asked to define the following words: 

1 .  a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

2. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

3. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

4. a.  Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

5. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

6. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

7. a* Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

8. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

9. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 
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3 = significantly more opportunity or familiarity, AA or MA 
2 = somewhat more opportunity or familiarity, AA or MA 
1 = equal opportunity or familiarity 

CIRCLE ONE ONLY 

AA MA 

10. a. Opportunity to learn content 3 2 12 3 

b. Familiarity with language 3 2 12 3 

IV. Verbal Memory I: Words and Sentences 
The following words and sentences are read to the child and he/she 
is asked to repeat them in the order presented. 

1. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

2. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

3. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

4. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

5. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

6. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

Verbal Memory 11: Story 

1. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

2. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 

'ki.r; • 

3 2 2 3 
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3 = significantly more opportunity or familiarity, AA or MA 
2 = somewhat more opportunity or familiarity, AA or MA 
1 = equal opportunity or familiarity 

CIRCLE ONE ONLY 

AA MA 

3. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

4. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

5. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

6. a. Opportunity to learn content 3 2 2 3 

b.  Familiarity with language 3 2 2 3 

7. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

8. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

9. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

10. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

11. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

Verbal Fluency 

1 .  a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 
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3 = significantly more opportunity or familiarity, AA or MA 
2 = somewhat more opportunity or familiarity, AA or MA 
1 = equal opportunity or familiarity 

CIRCLE ONE ONLY 

AA MA 

VII, 

2. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

3. a. Opportunity to learn content 3 2 2 .3 

b. Familiarity with language 3 2 2 3 

4. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

Opposite Analogies 

1. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

2. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

3. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

4. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

5. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

6. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 

7. a. Opportunity to learn content 3 2 2 3 

b. Familiarity with language 3 2 2 3 
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3 = significantly more opportunity or familiarity, AA or MA 
2 = somewhat more opportunity or familiarity, AA or MA 
1 = equal opportunity or familiarity 

CIRCLE ONE ONLY 

AA MA 

8. a. Opportunity to learn content 3 2 12 3 

b. Familiarity with language 3 2 12 3 

9. a. Opportunity to learn content 3 2 12 3 

b. Familiarity with language 3 2 12 3 



APPENDIX B 

AN ILLUSTRATION OF THE TEST FOR THE FIT 

OF HIERARCHICAL MODELS 

The data obtained in the present study were analyzed using the 

log-linear technique for analysis of three-way frequency tables. In 

order to derive the model which expresses the null hypothesis of inde

pendence between the score and ethnicity variables, the two-stage method 

of partitioning as described by Duncan and Duncan (1978), Fienberg (1970, 

1977), Goodman (1968, 1970) and Knoke and Burke (1980) was followed. 

After the hierarchy of four relevant models was constructed, the like

lihood-ratio chi-square statistic was partitioned into additive components 

due to the differences between models successively, going from the most 

simple to the most complex. This procedure was followed for the 16 items 

2 
analyzed under L procedures, and is illustrated for one item (the fifth 

item of the WK II subtest) in Table A of this appendix. 

Table A displays the models partitioned to derive the hypothesized 

ES.interaction. At this stage models were tested at the .05 level of 

significance. Model 1 expresses the hypothesis that the three variables 

of ability (A), ethnicity (E) and score (S) are completely independent. 

The hypothesis is tested by fitting the three one-way marginals, and is 

rejected. In Model 2 the table is treated somewhat like a two-way table 

with six rows and two columns. Model 2 expresses the hypothesis that S 



Table. A. Likelihood-ratio chi-square values and degrees of freedom for selected models fitted to 
data for one item: WK II 5. 

Model Marginals Fitted df L2 P Hypothesis Expressed 

1 E, S, A 7 55.34 0.0000 Independence of E, S, and A 

2 EA, S 5 46.31 0.0000 S independent of joint EA 

3 AE, AS 3 7.18 .0663 E and S independent given A 

4 ES, EA, AS 2 5.45 .0657 Three-way interaction 

Table B. Differences between likelihood-ratio chi-square values and degrees of freedom for selected 
models fitted to data for one item: WK II 5. 

2 
Models Contrasted Variable Difference Adf AL Significance 

1.2 AE 2 9.3 < .025 

2.3 AS 2 39.13 < .025 

3.4 ES 1 1.73 > .10 

ON 



is independent of the joint variable EA, and again the hypothesis is 

rejected. 

Model 3 states that E and S are conditionally independent given 

A; in other words if A is held constant the relationship between E and 

S can be tested. This model does fit for this item, and the hypothesis 

of independence between ethnicity and score cannot be rejected. Model 

4 states that all possible pairs of variables have effects, and each 

pair is independent of the other two pairs. This model also fits but 

does not significantly improve upon Model 3. 

The rationale for partitioning is also illustrated by the equa

tion for Model 1, the model of complete independence, which can be 

expressed as: Model 1 = (Model 1 - Model 2) + (Model 2 - Model 3) + 

(Model 3 - Model 4) + Model 4 (Fienberg, 1977, p. 50). This is seen to 

be the case for the data displayed in Table A, as 55.34 = 9.3 + 39.13 + 

1.73 + 5.45. 

Table B displays the difference statistics, i.e., the results of 

partitioning, which were tested at the .10 level of significance. As 

shown, the partitioning of Model 1 with Model 2 left the joint variable 

AE. This was significant at the .025 level, and this means that fitting 

AE in addition to the marginals fitted in Model 1 did result in a signi

ficant improvement in the goodness of fit. When Model 2 is contrasted 

with Model 3, again the goodness of fit is improved by fitting AS. When 

both joint variables, AE and AS, are contrasted with the model of no 

three-way interaction, it is seen that the fit is not improved at the .10 

level of significance. Therefore the hypothesis of independence between 

E and S is not rejected for this item. 
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