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ABSTRACT 

The present study investigated cultural bias in the WISC-R and problems that arise 

from translating the WISC-R from one language to another. Four Verbal subtests --

Information, Similarity, Vocabulary, and Comprehension -- were split in half by their odd and 

even items. The even items were translated into Bengali, a language spoken in India. The 

subtests were then administered as a group, pencil and paper test to 80 East Indian 

children, whose age ranged from 13 to 16 years. The obtained data was compared to that of 

an American sample of 51 students. 

Split half Reliabilities, T tests, Mixed Design ANOVAs, P-values and Chi-Squares 

were used to analyze the data. Results suggest that both groups performed better on the 

odd items, overall. Translation does affect the difficulty level of items. Further, some items 

were identified as biased, positively and negatively, against each of the two sample groups. 



CHAPTER 1 

INTRODUCTION 

The issue of test bias is not a new concept in the field of psychological testing. Test 

bias in psychological tests has been a venue well frequented by investigators since the early 

days of psychological testing (Cronbach.1975). The most popular criticism is however, of the 

test being culturally biased, the accusation of it being unfairly discriminatory against a certain 

racial or ethnic group, or people of low socio-economic status. Some tests, such as the 

original Stanford-Binet, were criticized to be gender biased, said to have items that favor 

one sex over the other. 

Most intelligence tests claim to be testing the general intelligence of the children. 

They are " sets of standardized questions and tasks, for assessing an individual's potential 

for purposive and useful behavior, at least in those aspects of it which one agrees to 

designate as intelligence (Wechsler, 1974, p. 1)". However, test authors provide different 

definitions of this general intelligence according to their beliefs, usually, in terms of mental 

age, IQ, or global intelligence. The argument behind most criticism concerning test bias, 

more specifically cultural bias, rises from the fact that children coming from various cultural, 

socio-economic, and family backgrounds would have diverse experiences, leading to unique 

knowledge bases. Eells (1951) investigated social class differences and was able to identify 

components such as content, test-taking skills, and item formats to be possible agents of 

test bias for different backgrounds. In that case, is it possible to develop a common 

definition of intelligence, incorporating the criteria measuring indiscriminately so diverse a 

population? 

Another important criticism related to the issue of linguistic differences is that people 

with similar cultural backgrounds are known to speak the same language with remarkably 

different dialects, using their own unique set of words and phrases. It could prove to be a 



severe handicap for groups linguistically different from the standard usage. These concerns 

led to the initial efforts to generate non-verbal, performance type instruments. Cattell (Cattell 

& Cattell, 1933-1960) tried to resolve the issue by advancing the notion of culture fair tests. 

However, despite all these attempts and legal actions leading to legislation such as Public 

Law 94-142 (The Education of All Handicapped Children Act of 1975), the concerns are still 

there. 

The concept of test bias is extensively related to the validity of every test. The 

emerging minority groups are instigating educators to challenge the predictive accuracy of 

these standardized tests. Questions are being asked in the fields of psychologists and 

educationists regarding the appropriateness of test use with culturally-diverse children. The 

P.L. 94-142 requires that evaluation procedures be validated for all specific circumstances in 

which they are implemented. It is only natural that people suspect many of the mental tests 

as being somewhat biased as they had been normed on a considerably different population, 

consisting of a majority of Anglo-American children. Mercer (1973,1979) tried to take a 

culturally pluralistic view, by developing pluralistic norms to be applied to the scores 

obtained on the Wechsler Intelligence Scale for Children - Revised (WISC-R). However, the 

question remains as to whether the tests are being fairly used to make predictions and 

evaluations on such a diverse population as the U. S. is today, and whether all minority 

groups are being fairly evaluated. Other theoreticians have proposed different models for 

test use to safeguard against discrimination of minority cultural groups (Cleary, 1968; 

Darlington, 1971; Thorndike, 1971). 

Another method that researchers looked into as a means of reducing culture bias in 

tests was to use translated versions of traditional intelligence tests such as the WISC-R. It 

was assumed that administering the test to children in their mother tongue would eliminate 

any linguistic bias that might affect test results. The theory was put to test by many 



researchers by comparing the obtained results of the translated version of WISC-R to other 

psychological tests and/or the students' GPAs, such as the Spanish version (Rodriguez & 

Prewitt-Diaz, 1989; Fletcher, 1989; Rousey, 1990). Lee and Lam (1988) assessed the HK-

WISC, an adapted version of the WISC-R for use in Hong Kong. Dague (1983) provided the 

standardization sample for the French version. In all these cases the translated versions 

seem to provide reliable predictive data, quite comparable to other test scores and GPAs. 

The issue of test bias has been the center of attention in the fields of education and 

psychology for quite a few years now. However, the issue of translation has received a 

disproportionate amount of attention than what is due. The issue is becoming more 

important as bilingualism and multilingualism increases across the U.S.. Public Law 94-142 

states that intelligence tests have to be administered to children in their native languages. 

That raises questions regarding the validity and reliability of tests, once they are translated 

to other languages. 

The present study is a similar type of study concerning the effects of translation on 

intelligence test performance. Four verbal subtests from the WISC-R were used for this 

study. They were then administered to a sample of East Indian high-school students. The 

results were then compared to an American sample who had taken the tests in the near 

past. Certain internal criteria were considered, in the form of the East Indian students' 

performance in relation to the American sample, their performance in the two languages 

separately, and item difficulty levels and if any of the two samples performed significantly 

different on any individual item. 



CHAPTER 2 

LITERATURE REVIEW 

Test bias can be considered as both an external criterion and an internal criterion 

(Jensen, 1974,1976,1980). Researchers who look at the external criterion would look at 

the overall performance of different groups and compare them to each other (Reschly & 

Sabers, 1979; Hartlage & Steele, 1977). The external criteria are usually based on how 

reliable the tests are as predictors of future performance. The other stance is to examine 

internal criteria, how do the children perform on the test itseir, if the different groups respond 

to the test in the same manner. These investigators evaluate internal bias through reliability 

coefficients, standard errors of measurements and item analysis results (Angoff & Ford, 

1973; Jensen, 1974; Sandoval, 1979; Sandoval et al., 1983). 

The present study considers a number of internal criteria in terms of how they may 

be affected by translating the tests from one language to another. The internal consistency 

of the subtests were examined for both the sample groups through reliability coefficients. 

Correlation coefficients looked at the predictive validity of the subtests for different sample 

groups. The performance of the two groups were compared through t tests and mixed 

design ANOVAs. Further, performance on individual items were examined to determine item 

biases. These criteria are reviewed separately. 

Reliability Coefficients and the Issue of Test Bias 

A standard practice of examining the construct validity of a test is to evaluate 

internal bias through parameters such as the mean, standard deviation and reliability 

coefficients. Jensen (1974) investigated the Peabody Picture Vocabulary Test (PPVT) and 

Raven's Coloured Progressive Matrices (RCPM) for cultural biases through various statistical 

processes. His sample groups consisted of Anglo-American, Black and Mexican-American 



children from three Californian school districts. Comparing the means and standard 

deviations for the two groups the interesting feature Jensen noticed was that "the two 

minority groups are reversed in relative standing on the two tests" (p. 195). One of the 

determinants of bias for Jensen was the reliability coefficients of the subsets of the two tests 

for the respective groups, computed by the Hoyt formula (algebraically equivalent to the 

Kuder-Richardson Formula 20). The acquired internal consistency reliabilities were very high 

and revealed negligible differences between the three groups for both tests. However, the 

item intercorrelations were higher for the RCPM than the PPVT. 

In his study of the performance of Anglo-American, Mexican-American, and Black 

children on the WISC-R, Sandoval (1979), opted to study each subtest individually, instead 

of examining it as a whole. The results indicate that the standard deviations are comparable 

across the groups except for one subtest, the Object Assembly, where the Black group had 

a much larger standard deviation, the means for the Anglo-Americans are higher by about 

one half of their (Anglo-American group's) standard deviation. The alpha reliabilities are 

within .02 across all subtests, except for Object Assembly being more reliable and 

Comprehension and Block Design being less reliable for the Black group; Picture 

Arrangement and Mazes being less reliable for the Anglo-American group. 

Ross-Reynolds and Reschly (1983) tried to replicate the results of Sandoval's study 

(1979) with a different sample from the groups of the previous study, plus a fourth group, 

the Native-American Papago (Tohono O'o dham). They used the Anglo-American group as 

the group to which all the others would be compared as WISC-R is often described as being 

biased towards this group. Internal consistency reliability was computed for all subtests 

using the Cronbach alpha method. The reliabilities varied between a low of .71 for Black on 

Object Assembly and a high of .93 for Anglo-Americans on Vocabulary. Further, for all 

groups the highest reliabilities were on the Information and Vocabulary subtests and the 



lowest on the Picture Arrangement, Object Assembly and Mazes. Differences among groups 

were negligibly small. 

Test Bias and Predictive Validity 

It has been usually demonstrated by researchers that there is a high correlation 

between the grades of students and their acquired scores on different intelligence tests 

(Hartlage & Steele, 1977; McCandless, Roberts, & Starnes, 1972; Messe, Crano, Messe, & 

Rice, 1979). And they have been proven to be equally authentic in predicting across cultural 

and socio-economic backgrounds. 

Hartlage and Steele (1977) correlated the performance of 36 children on the WISC 

and the WISC-R. The overall intelligence estimates were correlated to a significant degree. 

However, individual subtests were not comparably correlated to the children's school grades, 

an external criteria. Vance et al. (1977) estimated item validity and internal consistency 

through biserial correlations and Kendell's tau for individual items. The results suggest that 

by increasing the number of items the internal validity of the WISC-R was increased. 

Further, a majority of the items were shown to act as significant discriminators. Carlson et al. 

(1983) examined the stability of the factor structure of the WISC-R across SES groups for 

the standardization sample used by Wechsler (1974). Wechsler had defined five SES levels 

according to the 1970 U.S. census. For their study, Carlson et al. (1983) collapsed the two 

upper and two lower levels to form two extreme SES groups and omitted the middle group. 

There was a high degree of similarity between the factors emerging for both the extreme 

SES groups. Messe et al. (1997) examined the relationship of grades to tests of mental 

ability (National Foundation for Educational Research mental ability test) across SES groups 

in British elementary schools. The results indicate that the test has equal predictability of 

academic performance across all SES groups. 



However, Goldman and Hartig (1976) did report that the WISC made different 

predictions for Anglo-American, Blacks and Mexican-Americans. But this study was criticized 

by Reynolds (1982) as not being legitimate as the GPA included grades of subjects such as 

music, health, physical education, and art. McCandless et al. (1972) examined the 

correlations between intelligence (California Test of Mental Maturity scores), standardized 

achievement (Metropolitan Achievement Test scores), and teachers' academic ratings 

(Grade Point Average) for seventh grade children. The Black and Anglo-American children 

were chosen to form groups of advantaged middle-class and disadvantaged lower-class. 

Results indicate that teachers' grades correlate modestly positively with intelligence but not 

with standardized achievement. Boys score lower on both grades and standardized 

achievement. There is an indication that when assigning grades, teachers give importance, 

apart from intelligence, to the type of socialization for the advantaged (particularly for the 

Anglo-Americans), and objectively measure school achievement for the disadvantaged 

(particularly for girls). 

Poteat et al. (1988) studied the relationship between the scores acquired from the 

WISC-R, the California Achievement Test (CAT) scores, and the grade point average (GPA) 

of a sample of elementary and middle school students. The acquired results do not indicate 

any differential prediction by the WISC-R among the Black-American and Anglo-American 

students. However, the correlations among the derived IQ and both GPA and CAT scores 

were higher for the Anglo-American sample. But the magnitude of the predictive difference 

was very minute. 

In his comparative study between the PPVT and the RCPM, Jensen (1974) found 

the means and standard deviations displayed a reversal of the relative standing of the 

Mexican-American and Black samples. Jensen hypothesized that if this reversal was 

attributed to bilingualism or unfamiliarity of the Mexican group with spoken English, it would 
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further be reconfirmed in the form of a significantly lower correlation between PPVT and 

RCPM scores in the Mexican-American sample, than the other two samples. However, both 

the tests show similar correlations with age for all three ethnic groups, with the correlations 

being highest for the Anglo-Americans. 

Item Content and Cultural Bias 

Item Difficulty and Cultural Bias 

The main complaint that is often brought against many intelligence tests is that they 

largely reflect the standards of the Anglo-American middle class. This would be unfair for the 

minority groups who often do not have the same values or experiences of this majority 

group. Williams (1971) takes up this issue and argues the case from the view point of face 

validity. Though the use of face validity as the sole determiner of bias has often been 

criticized as being rather subjective and arbitrary (Jensen, 1980), Anastasi (1976) believes 

that face validity "is a desirable feature of tests." And that a test "needs face validity to 

function effectively in practical situations" (p. 144). 

Jensen's study (1974) of comparing the performance of Anglo-American, Mexican-

American, and Black children provides a regularly decreasing pattern of item difficulty in 

terms of their p-values, reproducing the original test structure. Equating the two tests for 

rank order of item difficulty indicated they were highly similar for all three groups. However, 

as expected the RCPM exhibited a little higher ethnic group similarities in relative difficulty 

when compared to the PPVT. Taking the Anglo-American sample performance as a 

reference group, 35 pairs of items, matched by the nearest p-values, were chosen from both 

tests. These items were then examined in terms of the p-values for the other two minority 

groups. It was hypothesized that the overall performance on the RCPM would be better than 

the PPVT. The hypothesis was accepted for the Mexican-American group, but not for the 



Black sample. The results procure some evidence for suspected cultural bias of the PPVT 

against the Mexican-American group, but not for the Blacks. However, taking the tests as a 

whole no differences in difficulty levels were found, either between ethnic groups or between 

genders within groups. Further, almost no differences were found in any of the two tests 

between groups in relative difficulty of adjacent items. 

In Sandoval's study on internal evidence of test bias (1979) she computed rank 

order correlations between item difficulty levels among her three sample groups -- Anglo-

American, Black, and Mexican-American children. The correlations were all quite high (about 

.98), except for Picture Arrangement, Block Design, and Mazes when the Anglo-American 

and Black groups were compared. The rank-order correlations of difficulty differences also 

exceed .70 demonstrating that very few items in all the subtests have differential difficulty 

levels for different groups ~ with the exception of Vocabulary when Black and Anglo-

Americans are compared. 

In trying to replicate Sandoval's results (1979), Ross-Reynolds and Reschly (1983) 

found the rank order correlations (Spearman rho) of item p-values among the sample groups 

of the Anglo-American, Black, Chicano, and the Native-American Papago (Tohono O'o 

dham), to be very high (> .97). However, the correlations based on differences in p-values of 

adjacent items seemed to indicate that the item difficulty levels were not as consistent as 

they seemed, in particular for the Native-American Papago group. An outlier analysis 

suggested that almost one third of the items on the Verbal scales can be considered biased 

against the Native-American Papago sample, and they scored significantly lower on all 

Verbal subtests. 

Sandoval and Miille (1980) tried to bring the rational and empirical evidence together 

by assigning a sample group consisting of Mexican-American, Black, and Anglo-American 

college students to assess certain WISC-R items for bias. The acquired data were then 



compared to empirical data previously determined through item analysis from an earlier . 

study (1979). The results suggest that judges were not able to determine which items were 

more difficult for minority children -- regardless the ethnic background of the judges. There 

were no emerging patterns of item bias that could be deciphered from the data. 

It was further shown by Miele (1979) the items that are often suspected to be 

culturally biased is often "relatively easier for Blacks than they are for Whites" (p. 162). His 

study examined the WISC for the existence of cultural bias against groups other than the 

Anglo-Americans. Further, the study attempted "to gauge the degree to which environment 

does mold cognitive abilities by comparing the loadings of a general mental ability factor (p. 

151) for both the Anglo-American and Black groups. Results indicate that there is no 

evidence of bias that is culture specific and that rank order of item difficulty and item 

discriminability are similar across groups. The data support the view that the racial 

differences in mean performance can be better explained in terms of a difference in mental 

maturity. But whether this difference is an effect of genetic or environmental factors was not 

determined. 

In order to look at the effects that culture had on item difficulty levels, Sandoval et 

al. (1983) compared the performance of Anglo-American, Black, and Chicano children to a 

sample of non-American, Bermudian children. In contrast to their previous studies 

(Sandoval, 1979), this study considered the items in terms of the percentages passing each 

item (P-value). Another factor, the order in which the items were presented, which is highly 

connected to the difficulty level of the items, was also examined in this study. The rank 

orders of difficulty of items for each individual subtest was correlated for each of the groups, 

for each age. The item difficulty curves for all the three American groups confirmed the 

original gradually descending curve that Wechsler had advanced. And so did the Bermudian 

sample, although the curves were not as smooth as the American sample groups'. The 



correlations range from a low of .88 on Vocabulary between Anglo and Bermudian children 

to a high of .98 on Comprehension between Black and Bermudian children. Certain items 

which were identified as typically 'American' were noticed to be more difficult for the 

Bermudian children. Some other items seemed easier for the Bermudian sample than the 

American minority samples. As a conclusion the authors suggest that the WISC-R taps on 

the similar experiences and cultural aspects for both minority and majority American 

samples. Even in the case of quite a different culture as Bermuda, the WISC-R items seem 

"relatively fair" (p.54). 

Analysis of Variance and Item Bias 

Cleary and Hilton (1968) applied a three factor analysis of variance design to study 

the variation of Preliminary Scholastic Aptitude Test (PSAT) scores for different racial and 

SES groups. Almost all tested effects were found to be significant. The largest variance was 

found in the Subject x Item interaction and the smallest variation was provided by the Item x 

Race interaction and Item x SES Within Race interaction. Overall, according to their 

definition of bias (an Item x group interaction) the PSAT was not considered to be biased for 

either racial or SES differences. 

In Jensen's comparative study (1974) between the PPVT and RCPM, an Ethnic 

dichotomy (2) x Sex (2) x Age (6) x Items (150 for PPVT, 35 for RCPM) design ANOVA was 

computed, with df = 64,799 for PPVT and df = 15,119 for RCPM. Three ANOVAs were 

computed for the three ethnic groups. The Ethnic group x items interaction was significant 

lor both tests, although that accounts for a tiny portion of the total variance. Overall it was 

indicated that "the results of all these ANOVAs in which age was manipulated are more 

consistent with a hypothesis of differences in mental maturity interacting with items than of 

ethnic cultural differences producing such interaction. The main effects of ethnicity is subject 



to the same interpretation, unless one posits that ethnic cultural factors should have a more 

or less uniformly depressing effect on all 150 items of the PPVT and on all 35 items of the 

Raven" (p.223). 

Sandoval (1979) studied item x ethnic group interaction and item x SES within 

ethnic group interactions as indicators of cultural bias. The analysis of variance results 

indicate that "these estimates along with the item x SES Within Ethnic Group source and 

the SES within ethnic source contribute the least to the total amount of explained variance, 

although the contribution is typically significant" (p.923). In many cases, particularly in the 

Performance tests for the Mexican-American group, the F-ratio fails to reach significance. 

The multivariate analysis of variance performed on difference in performance in items across 

ethnic and SES groups, by individual subtests, showed that the differences are spread 

across items and subtests. Overall, in comparison to the Anglo-Americans, 45% of the 176 

items studied were more difficult for Black children, and 43% were more difficult for the 

Mexican-American children. When the items were studied individually they did not seem to 

reveal any logical pattern. 

Computing Chi-sauare to Judge Item Bias 

Scheuneman (1979) propagated a technique of studying item bias through the chi-

square, which is highly analogous to the item characteristic curve (ICC). The drawbacks of 

the ICC, such as certain mathematical complexities, the requirement of an expensive 

computer programming (at that time) and a very large sample group, were avoided by this 

new model, at the same time preserving its advantages. This procedure defines an unbiased 

item as "an item for which the probability of a correct response is the same for all persons of 

a given ability, regardless of their ethnic group membership" (p. 145). The test is assumed 

to be valid, reliable, and homogenous. The whole range of scores are first divided into ability 



intervals, with the probability of correct responses for each item less than one and greater 

than zero for each cell. Then the observed proportions of the correct answers are compared 

to the expected proportions. 

Mishra (1982) explored cultural bias in terms of individual items from three verbal 

subtests -- Information, Similarities, and Vocabulary -- using the Goodman log-linear model 

and Chi-square statistics. The sample groups were fourth and fifth grade Anglo-American 

and Native-American Navajo children. The goodness-of-fit is tested with the likelihood chi-

square statistics (L2) (Everitt, 1977), as this gives an exact interaction, while the Pearson 

chi-square only gives an approximate value. All items were assigned either a pass or a fail 

value to provide a consistent dichotomous measure for analysis. 15 items or approximately 

19% of the 79 items from the three subtests were considered biased against the Native-

American Navajo sample. However, there was no significant difference found on the overall 

performance for any of the subtests. 

Conclusions from Test Bias Studies 

As it can be seen from the above review there is no one ultimate way of exploring 

test bias. The concept of bias itself can be so diversely defined and looked through diversely 

different angles and methodologies. Tests can be studied as a whole in terms of sample 

performance, its reliability and validity. It can be studied in terms of how well it can predict 

performance between different ethnic populations. 

On the other hand, tests can be examined in terms of their items -- through their 

difficulty and discriminability for different sample groups, and the factors that they are hoping 

to measure. However, as can be seen from the proportion of the research, that there is an 

awareness of the need of culture fairness, a realization of the importance of the issues of 

construct validity and predictive validity for different ethnic and cultural groups. Educators 
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and psychologists know better than to use tests indiscriminately for all ethnic and cultural 

groups, relying on the reliability and validity reported by the test makers. 

Finally, recent advances in the field of examining test bias is promising, in 

consideration of the use of intelligence tests in future, and especially from the view of the 

possibilities for avoiding bias when future tests will be constructed. However, there is need 

for more research in these areas of bias and the procedures for judging bias. Also, previous 

findings of bias in different ethno-cultural groups should be replicated with the use of much 

larger sample groups in order to make the results reliable. The present study is an attempt 

to study item bias in terms of cultural differences and the effects of translation on 

intelligence tests. 



CHAPTER 3 

METHOD 

The present study was conducted by utilizing Bengali-speaking students from a high school 

in the state of West Bengal in India. The school is considered representative of the typical 

school with the children mostly belonging to the middle class families from West Bengal (as 

the middle class is the numerically predominant social class that makes extensive use of the 

schools). 

Sample 

The first group of students were 80 children of both genders from a high-school in 

West Bengal, India (henceforth they will be referred to as Asian Indians). The students were 

of the ninth and tenth grades, the age group being 13-16. The students were chosen at 

random from the representative age group of students in that school. Their most recent 

grades were also collected through the administrator, who is a teacher at that school. The 

students are average achievers according to their school grades. The students of the target 

school predominantly come from the middle class SES, families residing in a fairly large city 

in Eastern India. Indian students are taught English from the third grade in almost all 

schools. So it was presupposed that they would be proficient enough in both languages to 

be able to handle the questions. 

The second group of students were 51 American children of the same age group. 

They are students from local Tucson area schools, predominantly from the Tucson Unified 

School District, Arizona. The students had volunteered to be administered the WISC-R by 

trained Graduate students at the Department of Educational Psychology, University of 

Arizona, under supervision, in the years 1989-1990. The scoring was later checked by the 

supervisor. These children had been administered the WISC-R in the traditional way 



demanded by the WISC-R manual. This American sample's scores were to be compared 1o 

that of the Asian Indian sample. 

Instrument 

Wechsier Intelligence Scale for Children - Revised 

The WISC-R is an individually administered battery of tests of general intelligence 

for use with children from age 6 to 16 years. It is an intelligence test extensively used in the 

United States to assess children. It is also extensively used as a clinical diagnostic tool for 

assessing various disabilities. Wechsier defined intelligence as "the overall capacity of an 

individual to understand and cope with the world around him.... a multi-determined and 

multifaceted entity rather than an independent, uniquely-defined trait" (Wechsier, 1974, p. 5). 

So the test is designed to avoid singling out any one human trait, but endeavors to assess 

several capabilities considered to be indices of overall intelligence. The author describes 

them to be "particular modes of communication...regarded as different languages" (1974). It 

is found necessary to test children in several of these modes of communication as each 

child has a unique ability level for each of these languages. But none of these modes of 

communication can be said to be more valid than any of the others. 

The WISC-R consists of six verbal and six performance tests and the items in each 

of the subtests were originally arranged in order of increasing difficulty level. However, that 

assumption does not necessarily hold true for all minority and in some cases even for the 

majority, Anglo-American population. Certain items have lost their difficulty, others have 

become more difficult due to the evolution of society. Evidence of this has already been 

presented in the previous chapter. 

Four subtests of the WISC-R -- Vocabulary, Comprehension, Information, and 

Similarities - were used in the present study. All four subtests belong to the verbal category. 



None of the four subtests used in this study are timed. They were divided into split halves by 

odd and even items. One of the halves was translated into Bengali, one of the Asian Indian 

languages and the mother tongue of the children chosen for the study. Approximately 50% 

of the test booklets had the Bengali part of each subtest first followed by the English one. 

The other half had the English part first followed by the Bengali one. Each booklet had a 

cover page containing test taking directions, in both the languages, and a request for 

information to be provided by the students. The information asked of the Asian Indian 

children were the name (optional), the age, the date of birth, the gender, and the occupation 

of the head of the household. 

Certain items were changed, keeping the basic idea intact, to make them more 

compatible to the Asian Indian students. The original items and their changed versions can 

be found in Appendix A. 

The four verbal subtests of the WISC-R were administered to the Asian Indian 

children as group paper and pencil tests. As the results were not to be used for any other 

puipose than this study it was assumed that the test being administered as a group and as 

written questionnaires would not make any difference in the outcome of the present study. 

Sandoval and Miille (1980) had previously used the WISC-R in a questionnaire form to study 

cultural bias. They gave the questionnaires to Mexican-American, Black, and Anglo-

American college students to judge if any of the given items were biased towards any of the 

minority groups. 

As the researcher was not personally involved in administering the tests, detailed 

information regarding the test was provided for the administrator. This information packet 

consisted of general information regarding test supervision and instructions to be read to the 

students during testing. The information packet was compiled from the WISC-R test manual. 



Testing Procedure 

Four verbal subtests of the WISC-R-- split into halves by their odd and even items, 

one half translated into Bengali (the Asian Indian students' mother tongue), the other half in 

English -- were administered to the Asian Indian students as a group, paper and pencil task. 

The tests were administered by a single teacher of the target school in order to maintain 

equivalence among the instructions and guidance provided to all the students. 

The supervisor was required to strictly follow the directions provided for her 

regarding test administration procedures. She was required to provide the researcher with a 

written report describing the test session and any regressions from the instructions. 

After the booklets were handed out to the students, the test administrator read out 

the directions to all the children, both in Bengali and English. After that she provided help to 

students only when asked to do so. Keeping in mind the outlines of the WISC-R manual, the 

administrator was instructed not to go beyond the first item in each subtest. Further, she 

was provided with the types of phrases, and the kind of help that she may give. However, 

the teacher is not trained to administer the WISC-R. 

The directions that were included on the cover page of the test-booklets informed 

the students that they could ask for the directions to be read to them before they start each 

subtest. 

The American sample were not re-administered the test. The pre-existing scores 

(from the WISC-R administered in 1989-1990) were used for the purpose of comparing the 

Asian Indian sample to them. 

Data Analysis 

In order to check for the accuracy of the translation, the translated items of all 

subtests were back translated by a Graduate student, studying for his Ph.D. in Geology at 



the University of Arizona. He had never confronted the WISC-R or any other intelligence 

tests previously. He was chosen to do the back translation because he is well versed in both 

English and Bengali (that being his mother tongue). The back translation is included as 

Appendix B. 

The data collected from the Asian Indian students were scored in accordance to the 

WISC-R manual, and recorded separately for the two languages on each subtest. The 

scores of the corresponding four subtests for the American sample was recorded by splitting 

the items by odd even, {ust as was done for the Asian Indian sample (they were taken only 

in English by these students). Split-half reliability coefficients were computed for each of the 

subtests for the American sample by individual subtests, and separately for the two halves 

of each subtest divided by their odd even items, for both the American and Asian Indian 

samples. Split-half reliability, often called coefficients of internal consistency, provides a 

measure of consistency of the content sampling of a test. One of its advantages is that it 

requires only one administration of a test (Anastasi, 1988). 

Pearson correlations were computed among the two halves of each subtest (divided 

by odd and even items) for both the two sample groups and they were compared to each 

other. The most recent grades for the Asian Indian sample were correlated with their overall 

achievement on each of the four subtests, separately for the odd and even items. As it has 

been shown time and again that Grades have a high positive correlation with the 

achievement of most intelligence tests (Hartlage & Steele, 1977; McCandless, Roberts, & 

Starnes, 1972; Messe, Crano, Messe, & Rice, 1979), the intention here was to examine 

whether that statement was true in the case of these Asian Indian students too. 

T tests were computed to examine any significant difference in performance among 

the odd and even items of each subtest, separately for both the Asian Indians and the 

American samples. Further, t tests were computed to explore performance differences 



between the Asian Indian and American samples individually for each of two halves of each 

subtest. 

2 x 2  M i x e d  d e s i g n  A n o v a s  w e r e  c o m p u t e d  f o r  t h e  A s i a n  I n d i a n  s a m p l e ,  t h e  o r d e r  i n  

which they received the items translated into two languages being the between samples 

factor and the two halves of each subtest taken in two languages being the within samples 

factor. Anovas were also computed between the American and Asian Indian samples, 

individually for each of the four subtests, ethnicity being the between samples factor and the 

items of each subtest, split in half by odd even items being the within subject factor. 

In order to study the performance of each sample group on items, p-values were 

computed for each independent item for both groups. They were analyzed to see if the 

items maintained their incrementally increasing difficulty level for this American sample as 

the WISC-R manual suggests it should. When the two sample groups are compared, the 

computed p-values would also provide evidence if items had a different difficulty level for the 

Asian Indians, than the Americans. 

Lastly, chi-squares were computed on each item of all four subtests to see if the two 

groups performed significantly different on any individual item, which might suggest that the 

item is biased against that certain group. Speculations can be made concerning the sample 

group differences by studying individual items, in terms of the language in which the 

students receive the items and in terms of cultural experiential differences. 

Hypotheses 

The following hypotheses were tested: 

1) The split half reliability coefficients for individual subtests are comparable to the 

reliabilities provided by the WISC-R manual for the respective subtests. 



2) There are no significant differences between sample groups among the split half 

reliabilities of the respective halves of each subtest, when their odd even items are 

examined separately. 

3) Correlations among the odd and even items of each subtest are not significantly different 

between the two sample groups. But correlations for the Asian Indian sample between the 

grades and the performance on the half tests in the two languages are significantly different. 

4) The American sample does not score significantly different on the two halves of each 

subtest, split by odd even items. 

5) The Asian Indian sample scores significantly different on the two halves of each subtest, 

split by odd even items as indicative of the translation effect. 

6) The t-test results show significant differences across subtests between the performance 

of American and Asian Indian samples, due to cultural differences. However, it is not known 

how the differences relate to the odd or the even items. 

7) For the Asian Indian sample the order in which the two halves are taken does not make a 

difference, but the translation factor is significant for all subtests. There is no significant 

interaction. 

8) In the Mixed effects ANOVA's (Ethnicity by Half Tests), there is an interaction. 

9) The item difficulty level, in terms of p-values, derived for the two sample groups are not 

very different, however some items show up to be differentially difficult. 

10) The significant differences seen through the item difficulty levels are statistically 

significant by the chi-square computations. 



CHAPTER 4 

RESULTS 

This chapter presents a summary of the results obtained from the different statistical 

procedures that were used to investigate translation effects and bias in four of the verbal 

subtests of the WISC-R. In order to facilitate understanding the statistical procedures will be 

described one at a time. 

Split half Reliability Coefficients 

The first set of split half reliability coefficients (corrected for the equal length by 

Spearman Brown) for the American sample was computed for each of the four subtests 

individually to be compared to the reliability coefficients provided in the WISC-R manual for 

sample groups on which the tests was originally normed. For the four subtests used in this 

study the average reliability ranges between a low of .77 to a high of .85, as reported by the 

WISC-R manual. As for the American sample of this study the reliabilities range from a low 

of .55 to a high of .82. Further details are provided in Table 1. 

The split half reliability coefficients determined for both the sample groups of the 

present study, individually for each half of the subtests (divided according to their odd and 

even items) are reported in Table 2. No particular pattern emerges from the reliability 

coefficients between the two sample groups. However, in the case of both the Americans 

and the Asian Indians, the reliabilities of the odd items are higher except for the Similarity 

subtest in the case of the Americans, and the Information subtest for the Asian Indians. 

Correlation Coefficients Between Subtest Halves and Children's Grades 

The Pearson r correlation coefficients computed for the American sample between 

the four subtests separately for the odd and even items, ranges from a low of .20 between 
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Table 1. Split Half Reliability Coefficients for the Four Verbal Subtests for the Sample 
of the Initial WISC-R Norming and the Present American Sample. 

Sample Group 

WISC-R Norming Sample American Sample 

Subtest Reliability Reliability 

Information .85 .66 

Similarity .81 .55 

Vocabulary .86 .82 

Comprehension .77 .74 
* The Reliability coefficients are corrected tor length by the Spearman-Brown formula. 



Table 2. Split Half Reliability Coefficients of the Four Verbal Subtests Individually by the Odd and Even Item Divisions for the 
American and the Asian Indian Samples. 

Sample Group 

American Sample Asian Indian Sample 

Odd Items Even Items Odd Items Even Items 

- Mean SD Reliability Mean SD Reliability Mean SD Reliability Mean SD Reliability 

Information 10.98 2.15 .69 9.98 2.18 .47 12.51 1.34 .49 11.34 1.92 .56 

Similarity 11.08 2.01 .55 10.14 1.92 .59 12.28 2.86 .75 9.95 1.85 .32 

Vocabulary 22.49 4.16 .83 22.02 4.34 .75 16.69 5.11 .84 23.23 5.68 .78 

Comprehension 14.73 2.47 .53 12.65 2.04 .41 10.27 2.95 .72 9.33 2.81 .59 

' I he Reliability coefficients are corrected tor length by the Spearman-Brown formula. 



Information and Similarity odd items, to a high of .56 between vocabulary and Information 

odd items. For the Asian Indian sample the lowest correlation was found to be .19 between 

Vocabulary and Information even items, and the highest correlation .73 between Vocabulary 

and Comprehension even items. Further details can be found in Table 3 and 4. 

The correlations between the odd and even items of each individual subtest for both 

the sample groups is presented in Table 5. The range of correlations between odd and even 

items on each subtest is not very different for the two groups except for the Vocabulary 

subtest where the performance of the Americans on both halves have a considerably higher 

correlation (.70) than the Asian Indians (.46). 

The most recent grades of the Asian Indian students, when correlated to the 

performance on the odd and even items of the subtests produced a substantially higher 

correlation for the odd items (taken in English) than the even items (taken in Bengali). The 

lowest correlation (.18) may be seen between the Comprehension Even items and grades, 

the highest (.44) between Information odd items and grades. Overall the correlations of all 

the half tests with the grades were quite low. 

However, when looking at the overall means of the Asian Indian sample on the odd 

and even halves, the Similarity even items seems to have almost as low a mean as the 

comprehension even items. By examining the means and standard deviations presented in 

Table 2 it may further be noticed that any one of the two groups does not consistently 

perform better than the other, and the standard deviations are also not very much apart from 

one another. The two samples groups also do not indicate a constant better performance in 

either the odd or the even items. -



Table 3. Correlation Coefficients for the Odd and Even Items of Each Subtest for the 
American Sample. 

Odd Items 

Mean SD Information Similarity Vocabulary Comprehension 

Information 10.98 2.15 1.00 .209 .565" .527" 

Similarity 11.08 2.01 .209 1.00 .436" .481" 

Vocabulary 22.49 4.16 .565" .436" 1.00 .440" 

Comprehension 14.73 2.47 .527" .481" .440" 1.00 

Even Items 

Mean SD Information Similarity Vocabulary Comprehension 

Information 9.98 2.18 1.00 .216 .554" .210 

Similarity 10.14 1.92 .216 1.00 .475" .294* 

Vocabulary 22.02 4.34 .554" .475" 1.00 .473** 

Comprehension 12.65 2.04 .210 .294* .473" 1.00 

Hesuits reported upto three decimal points tor the correlations. 
" - Significance Level .01 (2-tailed) 
* - Singificance Level .05 (2-tailed) 



Table 4. Correlation Coefficients for the Odd and Even Items of Each Subtest for the Asian Indian Sample and Their Most 
Recent School Grades. 

Odd Items 

Mean SD Grades Information Similarity Vocabulary Comprehension 

Grades - 1.00 .445** .405** .366** .365** 

Information 12.51 1.34 .445" 1.00 .487** .546** .530** 

Similarity 12.28 2.86 .405" .487" 1.00 .446** .476** 

Vocabulary 16.69 5.11 .366" .546** .446** 1.00 .732** 

Comprehension 10.27 2.95 .365" .530** .476** .732** 1.00 

Even Items 

Mean SD Grades Information Similarity Vocabulary Comprehension 

Grades 1.00 .264* .257* .303" .183 

Information 11.34 1.92 .264* 1.00 .255* .192 .330** 

Similarity 9.95 1.85 .259* .255* 1.00 .488** .430** 

Vocabulary 23.23 5.68 .303* .192 .488** 1.00 .533** 

Comprehension 9.33 2.81 .183 .330** .430" .533** 1.00 
Results reported upto three decimal points for the correlations. 
** - Significance Level .01 (2-tailed) 
* - Singificance Level .05 (2-tailed) 

CO o> 



Table 5. Correlations Among the Odd and Even Items of Each Subtest for Both 
the American and Asian Indian Samples. 

Correlations: Odd and Even Items 

Asian Indian Sample American Sample 

Information .464" .496" 

Similarity .352" .361" 

Vocabulary .458" .669" 

Comprehension .551" .589" 
Results reported upto three decimal points for the correlations. 
" - Significance Level .01 (2-tailed) 
* - Singificance Level .05 (2-tailed) 



T test Results for the Two Sample Groups 

To statistically test the evidence that the means and standard deviations seem to 

indicate, we now go to the t tests performed on the two sample groups separately and 

comparing them together. The first set of t tests were computed between the odd and even 

items of each of the four subtests for the two sample groups independently. The detailed 

results can be found in Table 6. Examining the t-test results for the American sample we 

find that except for the Vocabulary subtest all the other subtests show a significant 

difference (<.02 probability) in performance among the odd and even items. The Asian 

Indian sample's t-test results however tell a different story. In their case all the four subtests 

were significant. However, the level of significance for the Comprehension subtest was 

comparatively lower (<.04 probability) than the others (<.00 probability). 

The next set of t tests were computed individually for the odd and even items of 

each subtest comparing the American and the Asian Indian samples. Results indicate that of 

the eight comparisons only two -- Similarity even items and Vocabulary even items -- were 

not significantly different. The differences on performance on all the other tests were 

significant to the <.00 degree. Examining the results of all the t tests it is apparent that when 

the subtests are divided into two by their odd and even items, one half is definitely more 

difficult than the other (at least for these two sample groups). The means for the respective 

subtests seem to suggest that the even items were more difficult for both the samples 

groups, except for the Vocabulary subtest in which the Asian Indian sample on an average 

scored considerably lower on the odd items. This might be an indication of bias being 

present in one or more items in that half of the subtest. 
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Table 6. The T-test Results for Individual Sample Groups on Each Subtest and 
Comparing the Two Sample Groups for Subtests Individually by Odd and Even 
Items. 

T-value Variances Equal DF Probability 

American Sample 

Information 2.33 Yes 100 .022 

Similarity 2.42 Yes 100 .017 

Vocabulary .56 Yes 100 .577 

Comprehension 4.64 Yes 100 .000 

Asian Indian Sample 

Information 4.49 No 141.41 .000 

Similarity 6.10 No 135.07 .000 

Vocabulary -7.66 Yes 158 .000 

Comprehension 2.06 Yes 158 .041 

Asian Indian Sample vs. American Sample 

Odd Items 

Information 4.56 No 74.96 .000 

Similarity 2.81 No 127.77 .006 

Vocabulary -6.80 Yes 129 .000 

Comprehension -8.99 Yes 129 .000 

Even Items 

Information 3.75 Yes 129 .000 

Similarity -.56 Yes 129 .582 

Vocabulary 1.37 No 124.63 .173 

Comprehension -7.83 No 126.77 .000 



Analysis of Variance Results 

The analyses of variance were computed to see what were the factors behind the 

significant differences in performance between the two groups. The results of the ANOVAs 

computed for the Asian Indian sample on each of the subtests separately were what had 

been expected. The translation factor did have a significant effect on the performance of all 

four subtests to the significance level of <.00. However, neither the order of the languages in 

which the items were presented to the children was significant, nor was their a significant 

order x translation interaction on any of the four subtests. Further detailed data can be found 

in Tables 7-10. 

Mixed effects Ethnicity by Half Test ANOVAs were computed on all four subtests 

between the Asian Indian and American sample groups. The results suggest that except for 

the Information subtest all the other three subtests have a significant interaction (to <.01 

level). However, in the case of the Information subtest, both the Ethnicity (between groups 

factor) and Half Tests (within groups factor) was separately significant (to <.00 level). The 

detailed results for these ANOVAs can be found in Tables 11 -14. 

Difficulty Levels of Individual Items on All Four Subtests 

Now that there is evidence of a significant difference in performance among the two 

sample groups on the subtests, the item difficulty levels in terms of their p-values were 

computed for every individual item on all four subtests, for both the sample groups. The p-

values were then plotted in graphs (Figures 1 - 4) separately by the odd and even items of 

each subtest. It is clear by just looking at the eight graphs that certain items are biased 

against one of the two sample groups. Some examples are: Information odd items number 

9,15, 17, 21, 23, 25, 27, 29; Information even items number 20 , 26, 28; Similarity odd 

items number 3,11, 15,17; Similarity even items number 12, 14; Vocabulary odd items 



Table 7. 2x2 Mixed Design Anova on Subtest Information for the Asian Indian Sample. 

SS DF MS F Sig of F 

Between-Subjects Effects 

Order 10.00 1 10.00 2.60 .111 

Error (b) 300.10 78 3.85 

Within-Subjects Effects 

Translation 55.22 1 55.22 36.27 .000 

Translation by Order 3.03 1 3.03 1.99 .163 

Error (w) 118.75 78 1.52 



Table 8. 2x2 Mixed Design Anova on Subtest Similarity for the Asian Indian Sample. 

SS DF MS F Sig of F 

Between-Subjects Effects 

Order 5.62 1 5.62 .73 .395 

Error (b) 600.35 78 7.70 

Within-Subjects Effects 

Translation 216.22 1 216.22 54.45 .000 

Translation by Order 2.02 1 2.02 .51 .477 

Error (w) 309.75 78 3.97 
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Table 9. 2x2 Mixed Design Anova on Subtest Vocabulary for the Asian Indian Sample. 

SS DF MS X Sig of F 

Between-Subjects Effects 

Order 

Error (b) 

Within-Subjects Effects 

Translation 1709.56 1 1709.56 108.26 .000 

Translation by Order 23.26 1 23.26 1.47 .229 

Error (w) 1231.69 78 15.79 

11.56 1 

3342.64 78 

11.56 

42.85 

.27 .605 



Table 10. 2x2 Mixed Design Anova on Subtest Comprehension for the Asian Indian 
Sample. 
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SS DF MS F Sig of F 

Between-Subjects Effects 

Order .16 1 .16 .01 .913 

Error (b) 1014.54 78 13.01 

Within-Subjects Effects 
• 

Translation 35.16 1 35.16 9.54 .003 

Translation by Order 6.81 1 6.81 1.85 .178 

Error (w) 287.54 78 3.69 



Table 11. 2x2 Mixed Design Anova on Subtest Information Between the Asian Indian 
Sample and the American Sample. 

SS DF MS F SigofF 

Between-Subjects Effects 

Ethnicity 129.99 1 129.99 25.41 .000 

Error (b) 660.06 129 5.12 

Within-Subjects Effects 

Half Tests 73.67 1 73.67 39.63 .000 

Ethnicity by Half Test .48 1 .48 .26 .613 

Error (w) 239.77 129 1.86 



Table 12. 2x2 Mixed Design Anova on Subtest Similarity Between the Asian Indian 
Sample and the American Sample. 

Between-Subjects Effects 

SS DF MS F SigofF 

Ethnicity 15.86 1 15.86 2.35 .128 

Error (b) 872.29 129 6.76 

Within-Subjects Effects 

Test Items 166.13 1 166.13 49.7 .000 

Ethnicity by Test Items 29.82 1 29.82 8.92 .003 

Error (w) 431.19 129 3.34 



Table 13. 2x2 Mixed Design Anova on Subtest Vocabulary Between the Asian Indian 
Sample and the American Sample. 

Between-Subjects Effects 

SS DF MS F Sig of F 

Ethnicity 329.13 1 329.13 8.68 .004 

Error (b) 4889.57 129 37.90 

Test Items 573.18 1 573.18 48.41 .000 

Ethnicity by Test Items 764.82 1 764.82 64.6 .000 

Error (w) 1527.3 129 11.84 
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Table 14. 2x2 Mixed Design Anova on Subtest Comprehension Between the Asian Indian 
Sample and the American Sample. 

SS DF MS F Sigof F 

Between-Subjects Effects 

Ethnicity 943.8 1 943.83 85.82 .000 

Error (b) 1418.65 129 11.00 

Within-Subjects Effects 

Test Items 141.65 1 141.65 45.43 .000 

Ethnicity by Test Items 20.27 1 20.27 6.5 .012 

Error (w) 1527.3 129 11.84 
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Figure 1. Performance of Asian Indian and American Samples on Subtest Information 
for a) Odd and b) Even Items in Terms of Their Difficulty Levels (P-value). 
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Figure 2. Performance of Asian Indian and American Samples on Subtest Similarity 
for a) Odd and b) Even Items in Terms of Their Difficulty Levels (P-value). 
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Figure 3. Performance of Asian Indian and American Samples on Subtest Vocabulary 
for a) Odd and b) Even Hems in Terms of Their Difficulty Levels (P-value). 
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Figure 4. Performance of Asian Indian and American Samples on Subtest 
Comprehension for a) Odd and b) Even Items in Terms of Their Difficulty 
Levels (P-value). 



number 7, 13, 15, 17, 19, 21; Vocabulary even items number 6,18, 20, 22, 28, 30, 32; 

Comprehension odd items number 3, 5, 7, 9, 11,13,15,17; Comprehension even items 

number  8 ,14 .  The p-va lues for  a l l  i tems and both  groups can be  found in  tab les  15  -18 .  

To get a picture of the two sample groups' overall performance on each subtest, the 

odd and even i tems of  each subtest  was plot ted together  in  s ingle  graphs (F igures  5 -8 ) .  

Neither the American sample nor the Asian Indian sample maintain the increasing item 

difficulty pattern that WISC-R was originally supposed to have. All the graphs have an 

appearance somewhat like what Sandoval et al (1983) describe as the "saw tooth" pattern. 

Examining Performance Differences in Individual Items Through Chi-square 

In order to examine which of the items did actually have a significant difference in 

performance between the two groups, chi-squares were computed for each item individually. 

The items already identified through the p-value graphs as being biased against either one 

of the sample groups did show up to be significant. However, there were some more items 

which were identified as being biased. The results can be found in Table 19. Further 

detailed data for the chi-square are presented in Appendix D. The possible reasons for 

these significant performance differences on the items will be discussed in the next chapter. 



Table 15. P-values for Odd and Even Items in the Subtest Information for the Asian 
Indian and the American Samples. 

Odd Items Even Items 

Item No. P-value Item No. P-value 

Asian 
Indians 

Americans Asian 
Indians 

Americans 

1 0.99 1 2 0.99 1 

3 1 1 4 0.95 1 

5 0.98 1 6 0.99 1 

7 1 1 8 0.98 0.94 

9 0.75 1 10 0.99 1 

11 0.99 0.94 12 0.95 0.96 

13 0.95 0.96 14 0.98 0.80 

15 0.99 0.63 16 0.53 0.51 

17 0.89 0.67 18 0.69 0.61 

19 0.80 0.82 20 0.70 0.24 

21 0.94 0.65 22 0.55 0.43 

23 0.86 0.41 24 0.44 0.59 

25 0.84 0.39 26 0.80 0.39 

27 0.05 0.33 28 0.81 0.49 

29 0.50 0.18 30 0.01 0.02 
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Table 16. P-values for Odd and Even Items in the Subtest Similarity for the Asian Indian 
and the American Samples. 

Odd Items Even Items 

Item No. P-value Item No. P-value 

Asian 
Indians 

Americans Asian 
Indians 

Americans 

1 0.89 0.98 2 1 1 

3 0.85 1 4 0.99 1 

5 0.98 0.97 6 0.92 0.99 

7 0.95 0.89 8 0.78 0.85 

9 0.56 0.64 10 0.79 0.83 

11 0.74 0.98 12 0.95 0.76 

13 0.73 0.59 14 0.16 0.37 

15 0.71 0.31 16 0.38 0.25 

17 0.6 0.17 
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Table 17. P-value for Odd and Even Items in the Subtest Vocabulary for the Asian Indian 
and the American Samples. 

English Items Bengali Items 

Item No. P-value Item No. P-value 

Asian 
Indians 

Americans Asian 
Indians 

Americans 

1 0.97 1 2 0.95 1 

3 0.98 1 4 0.96 1 

5 0.86 1 6 0.72 0.98 

7 0.67 0.99 8 0.96 0.94 

9 0.96 0.99 10 0.80 0.93 

11 0.78 0.91 12 0.91 0.89 

13 0.56 0.87 14 0.96 0.80 

15 0.31 0.93 16 0.78 0.91 

17 0.26 0.89 18 0.42 0.84 

19 0.26 0.94 20 0.49 0.81 

21 0.85 0.32 22 0.82 0.60 

23 0.29 0.43 24 0.52 0.32 

25 0.11 0.25 26 0.32 0.44 

27 0.24 0.43 28 0.69 0.23 

29 0.04 0.22 30 0.70 0.31 

31 0.20 0.06 32 0.64 0.00 



57 

Table 18. P-value for Odd and Even Items in the Subtest Comprehension for the Asian 
Indian and the American Samples. 

English Items Bengali Items 

Item No. P-value Item No. P-value 

Asian 
Indians 

Americans Asian 
Indians 

Americans 

1 0.93 0.96 2 0.90 0.98 

3 0.71 0.91 4 0.64 0.80 

5 0.89 0.94 6 0.80 0.87 

7 0.53 0.81 8 0.37 0.75 

9 0.53 0.88 10 0.60 0.79 

11 0.28 0.80 12 0.54 0.74 

13 0.50 0.81 14 0.22 0.75 

15 0.44 0.66 16 0.59 0.63 

17 0.33 0.58 
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Chi-square Results Between the American and Asian Indian Samples 
Individual Items from All Four Subtests. 

Chi-Square Value Degrees of Freedom Significance 

Subtest Information 

.642 1 N.S. 

2.630 1 N.S. 

1.295 1 N.S. 

.642 1 N.S. 

.971 1 N.S. 

15.047 1 .000 

.642 1 N.S. 

2.258 1 N.S. 

.083 1 N.S. 

.083 1 N.S. 

10.955 1 .000 

31.211 1 .000 

.028 1 N.S. 

9.548 1 .002 

.876 1 N.S. 

.112 1 N.S. 

26.943 1 .000 

18.151 1 .000 

1.753 1 N.S. 

29.427 1 .000 

2.831 1 N.S. 

27,692 1 .000 

22.519 1 .000 

18.574 1 .000 

15.047 1 .000 



Table 19. Chi-square Results Between the American and Indian Samples on 
Individual Items from All Four Subtests. 

Item No. Chi-Square Value Degrees of Freedom Significance 

Subtest Information 

29 13.924 1 .000 

30 .105 1 N.S. 

Subtest Similarity 

1 3.812 1 .051 

3 8.421 1 .003 

4 .642 1 N.S. 

5 .324 1 N.S. 

6 6.662 1 .009 

7 11.613 2 .003 

8 2.891 2 N.S. 

9 7.567 2 .023 

10 1.942 2 N.S. 

11 15.937 2 .000 

12 11.471 2 .003 

13 4.530 2 N.S. 

14 21.940 2 .000 

15 43.091 2 .000 

16 22.045 2 .000 

17 29.955 2 .000 

Subtest Vocabulary 

1 1.957 2 N.S. 

2 3.314 2 N.S. 

3 1.295 2 N.S. 

4 2.630 2 N.S. 

5 12.454 2 .001 

6 17.026 2 .000 
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Table 19. Chi-square Results Between the American and Asian Indian Samples on 
Individual Items from All Four Subtests. 

Item No. Chi-Square Value Degrees of Freedom Significance 

Subtest Vocabulary 

7 28.563 2 .000 

8 8.510 2 .014 

9 3.491 2 N.S. 

10 6.018 2 .049 

11 4.204 2 N.S. 

12 3.137 2 .37 

13 16.799 2 .000 

14 16.540 2 .000 

15 58.116 2 .000 

16 5.142 2 N.S. 

17 56.085 2 .000 

18 79.285 2 .000 

19 61.048 2 .000 

20 40.715 2 .000 

21 39.701 2 .000 

22 9.759 2 .007 

23 15.434 2 .000 

24 18.328 2 .000 

25 7.058 2 .029 

26 6.175 2 .046 

27 15.671 2 .000 

28 30.594 2 .000 

29 11.954 2 .002 

30 26.626 2 .000 

31 9.620 2 .008 

32 62.356 2 .000 
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Table 19. Chi-square Results Between the American and Asian Indian Samples on 
Individual Items from All Four Subtests. 

Item No. Chi-Square Value Degrees of Freedom Significance 

Subtest Comprehension 

1 2.230 2 N.S. 

2 4.716 2 N.S. 

3 16.639 2 .000 

4 12.413 2 .002 

5 1.092 2 N.S. 

6 1.498 2 N.S. 

7 23.418 2 .000 

9 43.689 2 .000 

10 6.172 2 .046 

11 54.835 2 .000 

12 11.471 2 .003 

13 23.890 2 .000 

14 55.751 2 .000 

15 21.260 2 .000 

16 1.327 2 N.S. 

17 20.100 2 .000 
" items with P-vaiues of 1.00 have been lett out tram the table. 
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Figure 5. Overall Performance of Asian Indian and American Samples on Subtest 
Information in Terms of Item Difficulty Levels (P-value). 
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Figure 6. Overall Performance of Asian Indian and American Samples on Subtest 
Similarity in Terms of Item Difficulty Levels (P-value). 
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Figure 7. Overall Performance of Asian Indian and American Samples on Subtest 
Vocabulary in Terms of Item Difficulty Levels (P-value). 



65 

0.9 

0.8 

=J 0.7 

0.6 

0.5 

0.4 

0.3 
OQQQQ Indian 
••••• US 

0.2 

Item # 

Figure 8. Overall Performance of Asian Indian and American Samples on Subtest 
Comprehension in Terms of Item Difficulty Levels (P-value). 



CHAPTER 5 

DISCUSSION 

The findings obtained from all the statistical procedures indicate that the WISC-R 

was biased against the Asian Indian sample. In order to make the argument easier to follow, 

each of the statistical findings, related to its specific hypothesis, will be discussed 

individually. 

In comparing the American sample to the original sample on whom the WISC-R was 

normed, it was found that the present sample had a significantly lower split half reliability 

than the original sample. This proved that it was not representative of the original WISC-R 

norming sample. However, the small number of cases may have contributed to the reliability 

being lowered. What is surprising is, when the items are split by their odd and even items 

the reliability of the odd and even items are often significantly different in the case of both 

the sample groups. Overall the odd items seem to have a higher reliability for both the 

sample groups, with one exception for each group. 

As had been hypothesized, there are no significant differences between the two 

groups in the correlations among the subtests and the odd and even items, separately. The 

correlations between odd and even items of each subtest for the two groups seemed to be 

comparable, too, except for the subtest vocabulary in which the Asian Indians performed a 

lot worse than the Americans. 

The fact that the grades correlated so poorly with the subtests is an indication that 

the tests are biased against the Asian Indians. As it has been shown time and again, 

intelligence tests have a high positive correlation to grades (for references look in literature 

review). On the other hand, the correlations between the grades and odd items are better 

than with the even items. 



The better performance of the Asian Indians on the odd items than the even items 

(as indicated by the means) can be considered as being the effect of translation. The 

Americans too performed better, overall, on the odd items. On overall subtests, these 

differences of performance turned out to be significant for both groups, through the t tests. 

There were also significant differences of performance between the American and Asian 

Indian samples for most of the half tests, as had been hypothesized. But no single group 

proved to exhibit overall superior performance. 

The mixed design Anovas did prove translation to be a significant effect in the 

performance of the Asian Indian sample. And as was hypothesized whether they received 

the English half first or the Bengali half first did not make a difference. Nor was there an 

interaction. Though the research previously performed on translated versions of WISC-R 

seems to suggest otherwise (refer to literature review) it seems rather unusual how items 

can be expected to maintain their difficulty levels withstanding translating effects. This 

argument will be discussed in some length when items are considered individually. The 

mixed design, ethnicity by half tests ANOVAs were computed to show that an interaction 

between the two factors would account for differences of performance between the two 

sample groups. The expected results were confirmed except for the Information subtest. 

The next task at hand is to take up items, shown to be biased through chi-square 

procedures, individually and try to explain the bias in terms of cultural and language 

differences. It is beyond the scope of the present study to consider each biased item, but 

the attempt is to discuss a few items representative of the type of items which are likely to 

be considered biased. Each subtest is considered separately. 

In the Information subtest most of the items which were identified as being 

significantly difficult in their performance level against the Americans and do seem to be out 

of place in the increasingly difficulty pattern are items number 15,17, 20, which are almost 



of the right difficulty level for the Asian Indian sample. However, there seems to be no 

apparent reason for the bias. On the other hand items number 9 and 27 seems to be 

extremely difficult for the Asian Indians. Item number nine is easily explained by the near 

absence of the use of bacon in the community. There was a certain problem faced while 

scoring item number 27. The question stated clearly to give the distance between Calcutta 

and Bombay (situated in the extreme east and west of our country) in miles. However, many 

children failed to notice that and gave the distance in kilometers, the standard unit of 

distance in our country. Items number 21, 23, 25, 26, 29 seem to be much easier for the 

Asian Indian sample than the American, for whom the items seemed to have more or less 

the right amount of difficulty, in the sense that they maintained their relative position in the 

decreasing difficulty level. The reason for the difficulty level being lower for the Asian Indian 

sample may be due to the fact that the Indian school system has a wider educational base. 

Number 16 seemed to be difficult beyond its expected level for both sample groups. 

Considering the Similarity subtest, item number 11 was easier than expected for the 

American students while it maintained its position for the Asian Indian sample. While the 

same occurrence was somewhat repeated for the Asian Indian sample in items number 12, 

13,15,16 and 17 in comparison to the American students. Items 1, 3 and 14 seem to be 

more difficult for the Asian Indian sample, and numbers 9 difficult for both the samples. 

Subtest Vocabulary proved to be most difficult for both the samples. It is very 

obvious from the pattern that the Asian Indian sample maintained throughout the subtest 

that for them the English (odd) items were too difficult, while the Bengali (even) items had 

lost their difficulty level. The odd items seem to have maintained their item difficulty level, 

except for item 21 which was too difficult for the American sample. However, this is easily 

explainable. Item number 21 (Stanza) seems to have lost its original meaning to the 

advancements made in the modern world. To the American children the name signifies a 



certain car, while these advances not having reached the third world, the word still holds its 

old meaning to the Asian Indian children. 

In the case of certain items in the Vocabulary subtest, such as 'seclude', 

'espionage', 'compel', 'obliterate', 'dilatory', they have lost their difficulty level for the Asian 

Indians by being translated into Bengali. Yet it is difficult for the American children. On the 

other hand, such items as 'mantis', 'belfry', 'imminent' are too difficult for them. Especially, 

word such as 'mantis' and 'belfry' are too culture bound for them to be able to handle. 

Translation in terms of the Bengali culture would firstly, mean something quite different, and 

secondly, in the process of translation would lose its difficulty level. Translation did affect 

certain other words in a different way. Item 6 (nail), while being translated lost one of its 

meanings, because Bengali does not use the same word for both those objects like English 

does. On the other hand, other items such as 'join', 'nonsense', 'rivalry' gained an extra 

meaning due to the same reason. Again, there is not an actual word to describe the word 

'espionage'. People use the same word for it as they use to describe 'detective', or more 

often, they just use the English word. 

The subtest that proved to be most culture bound is Comprehension. The American 

students do not deviate too much from the expected difficulty level, except for item 4. But 

the Asian Indian sample scored systematically lower than the American sample. The 

reasons most probably are cultural differences. Certain answers almost do not apply to our 

society. There are very few wooden houses in the vicinity where these children come from. 

There are not many meat-packing plants in India, as all the food is consumed fresh. There 

are not many well-known and bona fide charities in India. Police men are often known to be 

quite corrupt. Paperback books are still not very common in India and when they are the 

binding is so poor that they easily tear. And especially now in a time of great political and 

social upheaval children do not see much need for Members of Parliament and Members of 



the Legislative Assembly. These confusion are showing through in most of the answers to 

these questions. 

One final point still needs to be made. It was presupposed that administering the 

test as a paper and pencil, group test would not make a significant difference in the 

outcome of the study. But now the raw data seem to suggest otherwise. A large number of 

answers to questions were queried by the administrator for the American students. However, 

the Asian Indian students taking the test as a group paper and pencil test, did not have that 

scope. This resulted in lower scores on certain items. In the case of the American sample 

the children got that scope, but the Asian Indian children didn't. It can be assumed that quite 

a few of the items which were borderline significantly different would not have been so if the 

test were administered as it is supposed to be. 

In conclusion it can be said that it is rather difficult to make a translated version of 

an intelligence test reliable and valid. The fact that language differences do pose a problem 

in the task has been demonstrated through this study. On the other hand, although these 

intelligence tests assert that they are culture fair, the present study gives evidence to the 

fact that certain items, especially in the subtest Comprehension call for a moral value 

judgement, which is very culture dependent. More extensive studies need to be done in the 

field of translation in terms of other languages in the same family group (such as the 

European languages) as well as language groups which are very different (such as the 

Oriental and other Indian languages). The dependency of languages on the culture of the 

people who speak it is another domain which, though important, has not been frequently 

traversed. These are the fields that need to be addressed in more detail. 



APPENDIX A 

THE ORIGINAL AND CHANGED VERSIONS OF ITEMS 

Subtest Information: Item no. 5 (English item) 

Original Version: How many pennies make a nickel? 

Changed Version: How many paises make a rupee? 

Subtest Information: Item no. 20 (Bengali item) 

Original version: How many pounds make a ton? 

Changed version: How many kilograms make a ton? 

Subtest Information: Item no. 24 (Bengali item) 

Original version: How tall is the average American man? 

Changed version: How tall is the average Indian man? 

Subtest Information: Item no. 27 (English item) 

Original Version: How far is it from New York to Los Angeles? 

Changed Version: How far is it from Calcutta to Bombay (in miles)? 

Subtest Comprehension: Item no. 17 

Original version: What are the advantages of having senators and congressmen? 

Changed version: What are the advantages of having MLAs and MPs? 



APPENDIX B 

REPORT SENT BY THE ADMINISTRATOR OF THE TEST 

The report by the administrator was sent to the author in the form of a letter in her 

mother tongue, Bengali. She had outlined the administrative procedure, point by point. The 

following is a translation of the information, in the same order, as they were presented by 

her in the letter: 

1) The test was given on a single day to all the students. 

2) The test was administered only to students in our school. These students come from 

middle class families. None of these are first generation students - both parents are 

educated. However, very few of the mothers work. 

3) I didn't give extra directions except for what you advised me to in your cover letter. 

4) Some of these kids are really mischievous. They were saying, "'How many ears do you 

have?' Should we write 'as many as you have'?" When I asked them, "why didn't you do 

so?" They answered that they didn't because they were nervous of me standing there. 

5) They were enquiring what will be done with the data? Will there be a report prepared on 

their performance? They want to know the outcome. I will convey it to them if you let me 

know. If you have any further enquiries, I'll try my best to answer them. 



APPENDIX C 

THE BACK-TRANSLATION OF THE BENGALI VERSION INTO ENGLISH 

SUBTEST: INFORMATION 

1. How many ears do you have? 

2. What do you have to do to boil water? 

3. What is a baby cow called? 

4. What month comes after March? 

5. How many things make a dozen? 

6. Who discovered America? 

7. What direction does the sun set? 

8. Who discovered the electric bulb? 

9. Why does oil float on water? 

10. How many Kgs. make a ton? 

11. What is the main ingredient to make glass? 

12. What is the average height of an Indian? 

13. Why does iron rust? 

14. What is Hieroglyphics? 

15. What is oil of turpentine made of? 



SUBTEST: SIMILARITY 

1. Candle -- bulb 

2. Piano - guitar 

3. Beer -- wine 

4. Elbow -- knee 

5. Pound -- Yard 

6. Scissors -- saw 

7. Independent -- slavery 

8. 49 --121 



SUBTEST: VOCABULARY 

1. Umbrella 

2. Hat 

3. Nail 

4. Donkey 

5. Pair 

6. Diamond 

7. Meaningless 

8. Contagious/infectious 

9. Advice 

10. Out of control 

11. Different 

12. Detection/investigation 

13. Conflict 

14. Extinct 

15. Obedient/forced 

16. Indecisive 
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SUBTEST: COMPREHENSION 

1. What should you do if you find a purse at a store? 

2. Why do we need police in our society? 

3. What should you do if somebody much younger to you starts a quarrel/fight? 

4. Why do we need license number plates on cars? 

5. Why do we have to put a postage stamp before mailing letters? 

6. Why is it better to donate money to a charitable organization than to give it to a beggar 

on the street? 

7. Why are paperbacks better than hard cover books? 

8. Cotton is the most commonly used item to manufacture clothes. Why? 
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APPENDIX D 

DETAILED DATA FROM CHI-SQUARE COMPUTATIONS ON INDIVIDUAL ITEMS 

The frequency of correct (1 & 2) and incorrect (0) responses observed on items in all subtests: 

Observed Frequency 

Item # Asian Indian Sample American Sample 

Subtest Information 

0 1 0 1 

1 1 79 51 
2 1 79 51 
3 80 51 
4 4 76 51 
5 2 78 51 
6 1 79 51 
7 80 51 
8 2 78 3 48 
9 20 60 51 
10 1 79 51 
11 1 79 3 48 
12 4 76 2 49 
13 4 76 2 49 
14 2 78 10 41 
15 1 79 19 32 
16 38 42 25 26 
17 9 71 17 34 
18 25 55 20 31 
19 16 64 9 42 
20 24 56 39 12 
21 5 75 18 33 
22 36 44 29 22 
23 11 69 30 21 
24 45 35 21 30 
25 13 67 31 20 
26 16 64 31 20 
27 76 4 34 17 
28 15 65 26 25 
29 40 40 42 9 
30 79 1 50 1 
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DETAILED DATA FROM CHI-SQUARE COMPUTATIONS ON INDIVIDUAL ITEMS 

Observed Frequency 

Item # Asian Indian Sample American Sample 

Subtest Similarity 

0 12 0 12 

1 9 71 1 50 
2 80 51 
3 12 68 51 
4 1 79 51 
5 3 77 3 48 
6 13 67 1 50 
7 4 76 2 7 42 
8 3 29 48 15 36 
9 8 55 17 7 23 21 
10 9 15 56 6 5 40 
11 16 10 54 2 49 
12 3 2 75 10 4 37 
13 17 9 54 16 10 25 
14 61 12 7 19 26 6 
15 22 2 56 27 16 8 
16 48 4 28 30 16 5 
17 28 8 44 38 9 4 

Subtest Vocabulary 

0 12 0 12 

1 2 1 77 51 
2 3 2 75 51 
3 1 1 78 51 
4 3 1 76 51 
5 5 12 63 51 
6 18 9 53 2 49 
7 17 19 44 1 50 
8 3 1 76 6 45 
9 3 77 1 50 
10 12 8 60 1 5 45 
11 17 1 62 4 1 46 
12 8 3 69 3 5 43 
13 32 7 41 6 1 44 
14 3 1 76 5 10 36 
15 48 14 18 2 3 46 
16 16 3 61 3 3 45 
17 55 8 17 5 1 45 
18 19 55 6 7 2 42 
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DETAILED DATA FROM CHI-SQUARE COMPUTATIONS ON INDIVIDUAL ITEMS 

Observed Frequency 

Subtest Vocabulary 

0 12 0 12 

19 59 1 20 2 2 47 
20 21 40 19 8 3 40 
21 11 2 67 33 3 15 
22 11 7 62 19 3 29 
23 57 23 25 8 18 
24 23 31 26 32 5 14 
25 71 9 37 2 12 
26 50 9 21 22 13 16 
27 59 3 18 23 12 16 
28 20 10 50 36 7 8 
29 76 2 2 38 4 9 
30 19 10 51 35 1 15 
31 63 2 15 46 4 1 
32 24 10 46 51 

Subtest Comprehension 

0 12 0 12 

1 5 1 74 1 2 48 
2 6 4 70 1 50 
3 5 37 38 9 42 
4 1 55 24 20 31 
5 6 5 69 2 2 47 
6 14 4 62 5 3 43 
7 16 44 20 19 32 
8 31 39 10 25 26 
9 11 53 16 1 10 40 
10 27 10 43 8 5 38 
11 42 31 7 1 18 32 
12 14 45 21 1 25 25 
13 22 36 22 4 11 36 
14 50 25 5 3 19 29 
15 19 52 9 8 19 24 
16 17 32 31 7 24 20 
17 34 40 6 12 19 20 
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