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ABSTRACT

2 number of different ways of ascertaining whether or
not a test measures . the ‘same thing in different cultures are
examined. Methods range from some that are obvious and simple to
those requiring statistical and psychological sophistication. Simpler
methods include such things as having candidates "think aloud" and
interviewing them about how they solved the problem, and techniques
such as using pantomime or moving pictures to give instructions.
Another approach is to make the tests different in such a way that
they measure the same construct--so that they are functionally
equivalent. The variety of approaches that require statistical
methods include analysis of covariance, comparing test performances
at the level of the test items (e.g., comparing item difficulties),
item characteristic¢ curve theory, factor analysis, and a construct
validity approach. An understanding of the psychological processes
involved in performing the tasks involved in taking a test item, or
performing an experimental task in a laboratory, is prerequisite to
making judgments as to whether a test is measuring the same thing in
two cultures. The methods described provide ways to improve the
understanding of such processes. (RC)
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HOW TO TELL IF A TEST MEASURES THE SAME THING

IN DIFFERENT CULTURES

Eckensberger (1973) has defined cross-cultural research as ‘‘the
explicit, systematic comparison of psychological measures obtained under
different cultural conditions, in which cultural conditions...serve as

the independent variables."

Thus the hypothesis being tested in a
typical cross-cultural study is that different cultures result in
different forms éf behavior. The problem we wish to consider has to
do with the dependent variables: how can we tell whether or not a
test (or other measurement procedure) measureswéhe same psycholégical
construct in different cultures? If it does not, the results of the
investigation are likely ;d be erroneous. If in general teéts do not
measure the same thing in different cultures, or even if it is im-
péssible to tell, cros;—cultural psychology is in trouble.

That there may be a problem is well demonstrated by a study done
by John French (1965) about ten years ago. He worked with subjects who
would ordinarily be regarded as coming from one culture, and a rather
homogeneous one at that. His 200 subjects were male Princeton Uni-
versity students, and PrinCe;gngigﬁ School seniofs who planned to go
to college. He administered to the students a battéry of 15 tests--

three tests to mark each of five cognitive factors. He later gave

individually to the same subjects other forms of the same tests, and
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the subjects were asked to '"think aloud" as they téok the tests and were
questioned about how they went about solving the problems. For most of
the tests he was able to identify different approaches, or problem-
solving styles, and to form dichotomies of students on the basis of
their methods of solving the problems. He then factor-analyzed the
‘matrix of intercorrelations of the 15 tests separately for each subgroup
of each dichotomy. 1In a number of instances he found quite different
factor loadings and factor intercorrelations. The resuits showed that
even the supposedly "pure-factor" tests used in the study did not measure
the same things for all the subjects, even for the relatively homogeneous
group of students in the sample.

For example, two subgroups were formed on the basis of whether an
"analytic" or a "visualization" approach was used in solving Thurstone's
Cubes test, a measure of spatial abiiity. For the subgroup using the
visualization approach, the loading on a spatial—ébility factor was .5,
and.for those using an analytic approach, the loading was nearly zero
(.07). Apparently the use of analytic methods‘completely destroyed
the capacity of the Cubes test to measure spatial ability. Other
loadings showed that use of the analytic method transforms the test
from a test of spatial abilify to a test of inductive reasoning.

The term "analytic approach" suggests a problem-solving -style
like Witkin's field independence. French comments that many of the
dichotomies he identified seem to be similar to such cognitive styles
as focusing-scanning and field dependence-independence. Since cultural

groups around the world are known to differ markedly with regard to
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. cognitive style variables, it appears that cross-cultural psychologists
do have a problem. The concern is of course not necessarily limited to
paper-and-pencil tests of cognitive abilities; the problem is potentially
present whgther the dependent variables are based on interviews, dream
analysis, Rorschach protocols, o learning experiments; and it exists
for any cultural comparison, whether it involves males and females,
8-year~olds and 12-year-olds, lowé;—class and middle-class Dutchmen, or
Eskimos and Temme.

One reason the problem exists is that pefformance is influenced
by many factors other than the amount of the construct that exists in
the-subject. Some children do poorly on perceptual tests because they
are impulsive; some adults excel on reasoning tests because they possess
certain mathematical skills; wvariations in social-desirability bias may
influence the way students mark answers on a ﬁefsonality invehtpry; one
school boy may do poorly as an athlete because he lacks competitiveness.
Even Jimmy and Johnny, two pupils sitting beside each other in the same
classroom, may, as we have seen, earn the same score on a test of cogni~
five ability by using quite different meghbds.

How to tell whether or not a test ;easures the same thing in two
cultures is thus an important question for any psychologist and it is
particularly important for cross-cultural psychologists. The purpose
of this symposium is to examine a number of different ways of answeripg'
the queétion. . ‘

The variety of methéds of approaching the problem is wide, ranging

from some that are quite obvious and simple-minded to those that require
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a considerable degree of statistical and psychological sophistication.
The simpler methods include those.used by John French in finding
hypotheses on which to base his dichotomies-~-the "think aloud" tech-
nique and intervie&ing the candidates about how they solved the prob-
lems. It would also be possible to analyze the scratch work made by
a candidate while he takes a math test, or to observe carefully the
behavior of a subject in an experiment in an attempt to find cues as
to how he performed the task. Such methods would be useful in pro- :
viding hypotheses, but it would be risky to conclude on the basis of
such evidence that two tests measure the same thing.

Another approach, which was dealt with quite fully in the Istanbul
Conference (Cronbach and Drenth, 1972), involves doing things to make
the groups more similar with regard to test~taking abilities and atti-
tudes. Such methods would include use of pantomime or moving pictures
to give instructions, especially when there are language problems;
coaching and practice in taking test items; special incentives to con-
trol motivation and increase competitiveness; employment of people from
the appropriate cultures as test makers and test administrators; insuring
that the problems posed do not require information not provided in the
culture; and so on. These methods may be expected to reduce the variance
attributable to factors not related to the construct being measured, but
it cannot be assumed that they will be completely successful. Positive
evidence should be sought that the tests do indeed measure the same thing

in the cultures being compared.




The opposite of this approach, in a sense, is to make the tests
different in such a way that they measure the same construct--so that
they are "functionally equivalent." For example, if it is found that
members of an African tribe typically sort familiar objects into
different categories than do, say, American high school students, a
classification test might be modified in such a way that stimulus
objects that -are indigenous to each culture are used; or the scoring
method might be changed so that for scoring purposes different sortings
are judged to be eqﬁivalent. This approach probably has merit, although
it seems risky. The method needs validation to at least the same extent
as does the administration of identical tests to both groups.

There are a great variety of approaches to the problem that require
use of statistical methods. One statistical method that immediately
comes to mind is analysis of covariance, in which slopes and inter-
cepts of regression lines for two or more cultural groups are com~
pared. The method has been widely used in the United States in
studying the fairness of tests for different ethnic groups. The method
requires a criterion measure; the regressions of this criterion on the
test in quastion are compared for two or more cultural groups. A major
difficulty i§ that the criterion measure must be assumed to be unbiased,
and often there ié as much reason to question the fairness of the cri-
terion as ﬁﬁé test. Many variants of this kind of solution to the prob-

lem have been proposed (Cleary, Thorndike, Darlington, Nancy Cole, Novick,
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etc.); but most of them are not really relevant to our question'of
whether the test is measuring the same thing. They deal with the social
question of how tests should be used in decision making when it is de~
sired to compensate for past disadvantages to a minority group while

not being unjust to the majority group. The value judgments required

to deal with social problems of tast use are importan* bLut need not
concern us here.

One statistical approach to the problem of how to judge whether a
test measures the same thing in two cultures is to compare test perfor-
mances at the level of the test items. The simplest method would be to
compare item difficulties--for example, by making a plot of percent
right for Group A against percent right for Group B. If the points
on the graph fall in a narrow band extending diagonally upwards, the
relative difficulties of the iteﬁs are comparable for the two groups;
if it is found that there are many items of different difficulty, use
of the test for comparing the groups would be questionable.

Lord has pointed out, however, that the proportion of correct
answers 1is not a satisfactory measure of item difficulty. (See his
paper in these Proceedings.) Item characteristic curve theory pro-
vides a better method of comparing two groups with respect to their
performance on individual test items. The item characteristic curve
of an item for one group may be cSﬁpared with the item characteristic
curve of the same item for a second group; any difference in the curves
indicates some kind of bias in the item. Differences may be indicative
of differences in item difficulty or in item validity, or both. Signifi-

cance tests are available.
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Other statistical approaches based on scores on entire tests, rather
than on items, are possible. (me approach which has been rather widely
used is factor apalysis. This method was illustrated in my earlier re-
marks about John Freach's work. The idea is that if the interrelation-
ships among a variety of tests are similar for two cultures, as revealed
by similar patrerns of factor loadings and factor intercorrélations, the
tests collectively are probably measuring similar constructs.

If one is concerned about one particular test, it would bé possible
to include it as an "extension variable" in a factor analysis of a variety
of other measures that for theoreticsl reasons would be expected fo be
related to the test. The loadings of the test in question on each factor
can be calculated, while the test does not itself influence the factor
structure. If the factor loadingé for two cultures are similar, and if
the tests producing the factor structure are appropriately chosen, the
probability that tha test is measuring the same construct in both cul-
tures is increased. Use of maximum likelihood methods of factor analysis
makes possible tests of goodness of fit to an hypothesis.

Such procedures are in fact methods for comparing comstruct validities
of the test for two cultures. Construct validity is perhaps the most power-
ful idea for dealing with our problem, provided that the test battery in-
cludes not only measures to which we would expect our test to be related
on theoretical grounds, but also measures where we would expect no relation-
ships (for comparing discriminant validities). In addition, the tests
should use.a wide variety of procedures, such as observations of behavior,

ratings, self-reports, biographical data, free response items, and
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objectively scorable items. Statistical models and computer programs
(Joreskog, 1970; Bentler, 1976) now exist which make such analyses quite
feasible.

The construct validity approach, if the variables are properly
chosen, will tell us something about the psychological processes typi-
cally used by che members of a cultural group in dealing with the items
presented in a test or an experimental situation. For example, the
loadings of a test on cognitiﬁe factors iﬁ John French's study tell
us that for one subgroup the_process of solving Cubes test itemws in-
volves inductive réasoning. There are other ways of investigating
process that may get us slightly close; to some underlying psychobio-
logical factors. If these processes appear to be the same for two
cultural groups, we have additional evidence suggesting that the tests
measure the same construct.

What I have in mind are the techniques used by experimental psy;
chologists in attempting to learn about the processes involved in per-
ception, learning, remembering, problem solving, and so on. These
psychologists typically use the hypothetical componentslof information

processing systems, and they perform ingenious expzriments aiméd, for

example, at distinguishing processes underlying recognition as compared

with recall, or inferring the charactistics of cognitive structures pro-
duced by different learning methods. Some of these psychologists have
turned their attention to processes such as are involved in taking the
traditional kinds ofﬁtests and variables often used by crosg-cultural

psychologists, such as tests of reading and verbal ability. The idea
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of comparing cultural groups with regard to the processes undgrlying
the taking of a test or being a subject in a learning experiment is
attractive. Some of the psychologists working in this area are David
Klahr, Earl Hunt, and James Greeno.

An uncderstanding of the psychological processes involved in per-
forming the tasks involved in taking a test item, or performing an ex-
perimental task in a laboratory, is prerequisite to making judgr ats
as to whether a test is measuring the same thing in two cultures. The
methods described above provide ways to improve our understanding of

such processes.
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