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Preface


In 1989 I happened to read a report on the comparative levels of 
mathematics achievement of school children in five countries. The 
results surprised me, and so I began to wonder about the impact of 
a variety of methodological factors that might have influenced the 
results: the quality of sampling of students in each participating 
country, the particular choices of content and format for the test, 
but mostly, I wondered about the way that the test had been trans­
lated from English to the other languages in which the test was 
used in the study. International studies of educational achievement 
can be invaluable to policy makers and educators but not if meth­
odological factors undermine the validity of the results. It struck 
me that possibly the surprising results were due to the fact that the 
test may have been made unintentionally easier or harder by the 
translators. What were their qualifications? How much time were 
they given to do the work? What empirical evidence was compiled 
to support the equivalence of the test in multiple languages? I 
called the testing agency responsible for conducting the study to 
discuss test translation methods. Unfortunately, I was not overly 
impressed with the details they provided for how the test had actu­
ally been translated and how they checked the linguistic, psycho­
logical, and statistical equivalence of the test in multiple language 
and cultural groups. 

In my own subsequent checking for good test translation practices 
I was disappointed by the relatively low level of methodological so­
phistication that I found compared to the sophistication in the test­
ing field for addressing other important topics such as test 

vii 
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development, test score equating, and test score norming. This was 
my first serious exposure to the world of cross-cultural testing. I 
could see that there was important work to be done. 

In 1991 I brought my concern about test translation methodol­
ogy to the council of the International Test Commission (ITC). 
Today, the ITC is an organization of national psychological societ­
ies, testing agencies, and individual members, and is committed to 
improving testing practices around the world. The ITC council de­
cided to form an international committee of scholars and practitio­
ners to develop guidelines for test translation and adaptation, and 
we were fortunate to secure some financial assistance for the work 
of the committee from the National Center for Educational Statis­
tics and the College Board in the United States. We were able to in­
terest a number of international organizations in the work of the 
committee and they provided members. These organizations were 
the European Association of Psychological Assessment, European 
Test Publishers Group, International Association for Cross-Cultural 
Psychology, International Association of Applied Psychology, Inter­
national Association for the Evaluation of Educational Achieve­
ment, International Language Testing Association, and the 
International Union of Psychological Science. 

The committee members worked hard over 3 years and several 
meetings to organize the technical advances that had been made 
over the years on the topic of test translation and adaptation, and 
eventually the committee produced a final report that offered 22 
guidelines (called the "International Test Commission Guidelines 
for Test Adaptation"). The guidelines themselves and the rationale 
for including each one in the collection is presented in chapter 1. 

At about the time the Guidelines in draft form were being circu­
lated around for comment, Tom Oakland from the University of 
Florida, in the United States, and an ITC council member, and I, de­
cided to organize a conference that would introduce the Guidelines. 
This conference, sponsored by the ITC, was held at Georgetown Uni­
versity in the United States in the spring of 1999. Attendance at the 
Conference was high, and highlighted what the ITC knew, which was 
that a set of guidelines for test translation and adaptation would be 
well received by the testing field, and would be an important addi­
tion to the emerging literature. 

At about the same time as the Conference, Professors Charles 
Spielberger and Peter Merenda came forward (Professor Spielberger 
had been a member of the committee that developed the Guide­
lines) and agreed to assist in the preparation of a book that would 
highlight important technical advances in the test translation and ad­
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aptation field. Professor Spielberger, himself, had been involved in 
more than 50 translations of his own instrument, State-Trait Anxiety 
Inventory, and Peter Merenda had been active in translations re­
search for most of his career. The three of us teamed up to produce 
this book, which is a collection of many of the invited addresses from 
the ITC Conference at Georgetown University and invited chapters 
that were added to provide comprehensive coverage of the topic. 

Chapter 1, written by myself, was prepared to introduce the ITC 
Guidelines for Test Adaptation. In addition, many of the issues 
that arise in test translation and adaptation work are described. 
Chapter 2 was prepared by Professors Fons van de Vijver and Ype 
Poortinga from the University of Tilburg in the Netherlands on the 
topic of conceptual and methodological issues in test adaptation. 
Had it not been for the goal of introducing the Guidelines in the 
first chapter, this chapter would have been the first one in the 
book because the authors present a framework for understanding 
the process of translation and adaptation that is relevant for all of 
the chapters. Chapter 3 was prepared by Professor Tom Oakland 
and he tackles the all important question of ethics and test adapta­
tion. At the core of his work is a concern for validity of test scores 
in cross-cultural contexts. 

Chapters 4 to 7 provide a wonderful array of advances in test trans­
lation and adaptation methodology. Chapter 4 by Steve Sireci, Liane 
Patsula (now at the Educational Testing Service in the United States), 
and myself from the University of Massachusetts in the United States, 
provides a comprehensive review of approaches for statistically iden­
tifying flawed test items that occur during the test translation and ad­
aptation process. Chapter 5 by Professor Sireci was prepared to 
address the issues, strengths, and weaknesses associated with the 
uses of bilingual participants in establishing equivalence of different 
language versions of a test. Chapters 6 and 7 by Dr. Linda Cook, Dr. 
Alicia Schmitt-Cascallar, and Catharine Brown (chapter 7 only) from 
the Educational Testing Service provide descriptions of important 
methodology for statistically comparing tests in multiple languages, 
and a review of important issues that arise in translating and adapt­
ing tests. We regret to announce the untimely passing of Alicia 
Schmitt-Cascallar in 2003. She was an invited speaker at the ITC Con­
ference at Georgetown University and was an important contributor 
to the research on testing methodology, including test translation 
and adaptation methodology. 

Chapters 8 to 14 in the book were intended to shift the focus from 
primarily presentations of issues and methodology to the compli­
cated world of test translation and adaptation applications. The ap­
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plications of test translation and adaptation methodology include 
credentialing exams, intelligence tests, cognitive tests, tests used in 
industrial and organizational settings, admissions tests, and person­
ality tests. Dr. Cyndy Fitzgerald, formerly of Microsoft and now a con­
sultant to Caveon, describes in chapter 8 the process Microsoft uses 
to translate and adapt their credentialing exams. The use of on-line 
systems to expedite the work of test translators appears exemplary in 
the profession. In chapter 9, Dr. Carlos Maldonado (from the 
Putnam/Northern Westchester BOCES in the United States) and Pro­
fessor Kurt Geisinger (from The University of St. Thomas, in the 
United States) describe problems with the English to Spanish trans­
lation and adaptation of one of the most popular intelligence instru­
ments in the world: Wechsler Adult Intelligence Scale. In chapter 10, 
Professor Norbert Tanzer, (from Alliant International University in 
the United States and the University of Graz in Austria) makes a 
strong argument for simultaneous development of some psychologi­
cal tests, rather than translating and adapting tests across languages 
and cultures. Professor Fritz Drasgow and Tahira Probst from the 
University of Illinois in the United States describe in chapter 11 their 
important work in establishing test equivalence across language 
groups and cultures with tests that are primarily used in indus-
trial/organizational settings. In chapter 12, Drs. Michal Beller (from 
the Educational Testing Service), and Naomi Gafni and Pnina Hanani 
(from the National Institute for Testing and Evaluation in Israel) de­
scribe their ambitious efforts to produce college admissions tests for 
use in Israel in six languages. Chapter 13 by Peter Merenda (from the 
University of Rhode Island in the United States) presents many of his 
observations and findings in the test translation and adaptation field 
over his career. Few researchers have worked longer and more suc­
cessfully in the field. Finally, in chapter 14, Professor Spielberger 
from the University of South Florida, and two of his colleagues, 
Manolete Moscoso and Thomas Brunner, from the same university, 
provide a wealth of information on the issues and methods 
associated with translating and adapting personality tests. 

On behalf of myself and my co-editors, Peter Merenda and 
Charles Spielberger, we hope that this collection of 14 chapters fur­
thers the mission of the International Test Commission by provid­
ing direction and stimulating research on the ever-increasingly 
important topic of test translation and adaptation. The growth of 
this field has been tremendous since my first queries in 1989. 
Today, the field is better developed, guidelines for good practice 
are in place, methodology has been organized and extended, and 
there are a growing number of exemplary examples for practitio­
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ners to follow. At the same time, there is considerably more re­
search that needs to be done, and so we hope this collection of 
chapters stimulates others to advance this work. 

—Ronald K. Hambleton 
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1

Issues, Designs,


and Technical Guidelines

for Adapting Tests Into Multiple


Languages and Cultures


Ronald K. Hambleton 
University of Massachusetts at Amherst 

Considerable evidence exists today to suggest that the need for 
multilanguage versions of achievement, aptitude, and personality 
tests, and surveys, is growing (see, e.g., Ercikan, 2002; Hambleton, 
2002; Hambleton & de Jong, 2003; Harkness, 1998). For example, 
the International Association for the Evaluation of Educational 
Achievement (IEA) conducted the Third International Mathematics 
and Science Study (TIMSS) in over 45 countries, which involved pre­
paring mathematics and science tests in over 30 languages. Promi­
nent examples of new test adaptation projects in the United States 
include studies to prepare Spanish versions of College Board's Scho­
lastic Assessment Test (SAT), American Council on Education's Gen­
eral Educational Development (GED) test, the U.S. Department of 
Education's National Assessment of Educational Progress (NAEP), 
and achievement tests of several state departments of education. 
Substantially more test adaptations can be expected in the future as 
(a) international exchanges of tests become more common, (b) 
more exams are used to provide international credentials, and (c) 
interest in cross-cultural research grows. 

3 



4 HAMBLETON 

Although the many reasons for adapting tests from one language 
and culture to another are clear—for example, facilitating compar­
ative studies of school achievement across cultural and language 
groups, saving money and time associated with preparing new 
tests, and achieving fairness in assessment—methods and guide­
lines for preparing test adaptations and establishing the equiva­
lence of scores are not well known (Hambleton, 1993, 1994; Hui & 
Triandis, 1985; van de Vijver & Hambleton, 1996). Some cross-cul-
tural researchers have even suggested that a high percentage of the 
research in their field is flawed to the point of being invalid because 
of poorly adapted tests. 

The purposes of this chapter are (a) to review several sources of 
error or invalidity associated with adapting tests and to suggest 
ways to reduce those errors, and (b) to describe a set of practical 
guidelines for adapting tests prepared by the International Test 
Commission (ITC) with the assistance of seven other large inter­
national agencies (see Hambleton, 1994; van de Vijver & 
Hambleton, 1996). 

Before proceeding, a distinction needs to be made between test 
adaptation and test translation. The term test adaptation is pre­
ferred to the more popular and frequently used term test transla­
tion in this chapter because the former term is broader and more 
reflective of what should happen in practice when preparing a test 
that is constructed in one language and culture for use in a second 
language and culture. Test adaptation includes all the activities 
from deciding whether or not a test could measure the same con­
struct in a different language and culture, to selecting translators, 
to deciding on appropriate accommodations to be made in pre­
paring a test for use in a second language, to adapting the test and 
checking its equivalence in the adapted form. Test translation is 
only one of the steps in the process of test adaptation and even at 
this step, adaptation is often a more suitable term than translation 
to describe the actual process that takes place. This is because 
translators are trying to find concepts, words, and expressions 
that are culturally, psychologically, and linguistically equivalent in 
a second language and culture, and so clearly the task goes well 
beyond simply preparing a literal translation of the test content. 

For our purposes too we use the term "test" throughout the chap­
ter to include all types of educational and psychological instruments, 
and even surveys and questionnaires. 



 5 1. ISSUES, DESIGNS, AND TECHNICAL GUIDELINES

SOURCES OF ERROR OR INVALIDITY IN TEST ADAPTATION 

The American Educational Research Association (AERA), American 
Psychological Association (APA), and National Council on Measure­
ment in Education (NCME) Standards for Educational and Psy­
chological Testing (1985) provides careful directions for 
educational measurement specialists and psychologists who se­
lect, develop, administer, and use educational and psychological 
tests. Three of the standards in this publication are especially rele­
vant in the context of test adaptation: 

Standard 6.2. When a test user makes a substantial change in test 
format, mode of administration, instructions, language, or con­
tent, the user should revalidate the use of the test for the changed 
conditions or have a rationale supporting the claim that additional 
validation is not necessary or possible. 

Standard 13.4. When a test is translated from one language or dia­
lect to another, its reliability and validity for the uses intended in 
the linguistic groups to be tested should be established. 

Standard 13.6. When it is intended that the two versions of 
dual-language tests be comparable, evidence of test comparability 
should be reported. 

These standards provide a framework for considering sources of 
error or invalidity that might arise in efforts to adapt a test from one 
language and culture to another. For our purposes, sources of error 
or invalidity that arise in test adaptation can be organized into three 
broad categories: (a) cultural/language differences, (b) technical is­
sues, designs, and methods, and (c) interpretation of results. Failure 
to attend to the sources of error in each of these categories can result 
in an adapted test that is not equivalent in the two language and cul­
tural groups for which it is intended. Nonequivalent tests, when they 
are assumed to be equivalent, can only lead to errors in interpreta­
tion and faulty conclusions about the groups involved. 

A good example of the misinterpretation that can follow from 
poor test adaptation is the following (the example was passed on by 
Richard Wolf of Columbia Teachers College, a leader during his ca­
reer in the field of international assessment). In an international 
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comparative study of reading (around 1990), American students 
were asked to consider pairs of words and identify them as similar or 
different in meaning: "Sanguine - pessimistic" was one of the pairs of 
words where American student performance was only slightly above 
chance (or about 54% of the American students answered the ques­
tion correctly). In the non-English-speaking country ranked first in 
performance, about 98% of the students answered the question cor­
rectly. In the process of attempting to better understand the reason 
for the huge difference in performance, it was discovered that the 
word sanguine had no equivalent word in the language of this 
top-performing country and so the equivalent of the English word 
optimistic was used. This substitution made the question consider­
ably easier and would have been answered correctly by a high per­
centage of the American students as well had they been presented 
with the pair of words "optimistic - pessimistic." The point of this ex­
ample is to highlight the danger in drawing conclusions from inter­
national comparative studies of achievement without strong 
evidence that the test adaptation process resulted in two equivalent 
tests. Prior to 1990 many of the test adaptation initiatives for interna­
tional studies involved little more than using a couple of good trans­
lators. This must be contrasted with the high level of test adaptation 
sophistication that is seen today in both TIMSS and Organization for 
Economic Cooperation and Development's Programme for 
International Student Assessment (OECD/PISA; see, e.g., Grisay, 
2003; Hambleton, 2002). 

What follows is a discussion of several common errors and how 
they might be addressed in practice. 

Cultural/Language Differences Affecting Scores 

The assessment and interpretation of cross-cultural results should 
not be viewed in the narrow context of just the translation or adapta­
tion of tests (van de Vijver & Leung, 1997, 2000). Rather, this process 
should be considered for all parts of the assessment process, includ­
ing construct equivalence, test administration, item formats used, 
and the influence of speed on examinee performance. These four 
factors are briefly considered next. They have received more atten­
tion in subsequent chapters. 

Construct Equivalence. Construct equivalence encompasses 
both conceptual/functional equivalence as well as equivalence in 
the way the construct measured by the test is operationalized in 
each language/cultural group (Harkness, 1998). Determining that 
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construct equivalence exists between different cultures under 
study is a prerequisite for doing any cross-national, cross-cultural, 
or cross-language comparisons. The use of nonequivalent con­
structs is one of the most serious errors in cross-language research. 
For example, it is of limited value to compare two countries in 
terms of their mathematics achievement when the content mea­
sured by the test is highly reflective of the mathematic curriculum 
in one country but not the other. Another example might be the 
construct of "quality of life." In one country the construct might in­
clude having many material items such as cars, homes, and televi­
sion sets, whereas in another it could be the construct would 
include little more than food for survival and a doctor nearby. A 
comparison of scores from a quality-of-life test produced in one 
country and adapted for use in the other would have little value. 

Determining whether construct equivalence exists between two 
cultures involves primarily judgmental strategies. A researcher must 
begin by using his or her common sense to answer such questions as, 
Is it sensible to compare these two cultures on this construct? Does 
the construct that is being measured have similar meaning in all cul­
tures being compared? Is the construct operationalized in the same 
way in all cultures being studied? 

To be able to answer yes to these questions and thus ensure con-
ceptual/functional equivalence and equivalence of construct oper­
ationalization, several approaches might be taken. This may be done 
by interviewing or observing people from the cultures of interest, re­
searching the cultures of interest, and asking others who know 
about the cultures. These ways are very subjective, and therefore, the 
use of multiple sources of evidence is highly recommended. Van de 
Vijver and Poortinga (see chap. 2, this volume) and Sireci, Patsula, 
and Hambleton (see chap. 4, this volume) have much more to say in 
their chapters about judging construct equivalence. 

Test Administration. Communication problems between a 
test administrator and examinees can be a serious threat to the va­
lidity of test results. Perhaps the test directions are not clearly com­
municated because of adaptation problems. One way to circum­
vent problems, but always feasible, is to ensure that the instruc­
tions on the test itself are clear and self-explanatory, with minimal 
reliance on verbal communication (van de Vijver & Poortinga, 
1991). Special problems can be expected with directions for rating 
scales used in attitude measurement too because they are not com­
mon in many countries (see Harkness, 1998). 
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The proper selection of test administrators can be helpful too. 
They should (a) be drawn from the target communities, (b) be fa­
miliar with the culture, language, and dialects, (c) have adequate 
test administration skills and experience, and (d) know the impor­
tance of following any standardized procedures associated with 
the test. Additionally, consistency in test administration across dif­
ferent groups can be improved by providing (basic) training to all 
test administrators. Training sessions should be preplanned as 
part of the test development process, stressing clear, unambigu­
ous communication, the importance of following instructions, 
strictly following time limits, the influence of test administrators 
on reliability and validity, and so on. 

Test Format. Differential familiarity with particular item for­
mats presents another source of invalidity of test results in cross-cul-
tural studies. In the United States, selected response items such as 
multiple-choice items have been used extensively in assessment 
(though that practice has been changing in the last 10 years, and 
today, we see more use of performance assessments). In cross-cul-
tural studies, it cannot be assumed that everyone is as familiar with 
multiple-choice items as American students. Nationalities that follow 
the British system of education, historically at least, have placed 
much greater emphasis on essays and short-answer questions, com­
pared to multiple-choice items. Thus, students from these countries 
are placed at a possible disadvantage when compared to their Ameri­
can counterparts. When constructed response formats such as essay 
questions are emphasized or serve as the dominant mode of assess­
ment, persons with more experience with selected response formats 
such as multiple-choice items will be placed at a disadvantage. Some­
times a balance of item formats may be the best solution to ensure 
fairness and reduce sources of invalidity in the assessment process. 
This strategy has been adopted in recent international studies of 
achievement (e.g., TIMSS and OECD/PISA). 

Another solution to the potential biasing effect associated with a 
particular item format is to include only those formats with which all 
groups being assessed are experienced. Whenever it can be demon­
strated that examinees are not placed at a disadvantage, and when all 
variables of interest can still be measured, it would seem that multi-
ple-choice items or simple rating scales should be preferred. The 
major advantage is that multiple-choice items or simple rating scales 
can be objectively scored. Thus, complications in scoring associated 
with open-ended responses are avoided. This is especially relevant in 
cross-cultural studies where it may be more difficult to translate the 
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scoring rubrics than the test items! In addition, extensive, unambigu­
ous instructions including examples and exercises help to reduce dif­
ferential familiarity (van de Vijver & Poortinga, 1992). At the same 
time, adopting a single item format for a test runs the danger of having 
to narrow the intended construct of interest to those parts that can be 
measured with the single item format, and this too can distort the find­
ings from comparative studies across national boundaries. 

Speededness. It is often assumed that examinees will work fast 
on "speeded" tests (van de Vijver & Poortinga, 1991). But to know to 
work quickly is a test-taking skill that may not be known or under­
stood by examinees in different cultures. In a study comparing 
Dutch and other ethnic students in the Netherlands, van Leest and 
Bleichrodt (1990) found that the speed factor increased score bias. 
Not all cultural groups have had the same experiences with speeded 
tests, and those that had not were placed at a serious disadvantage. 
There are numerous other studies highlighting item and test bias 
due to the role of test speededness (see, e.g., studies on ethnic bias 
on the SATs in the United States). For example, it is common to find 
items appearing late in a test to show more bias than items appearing 
earlier in a test. The bias is against poor readers, and often the prob­
lem is due to the role of speed in test performance. The best solution 
would seem to be to minimize test speededness as a factor in cogni­
tive test performance unless it is a relevant part of the construct 
being measured. The last point is important because sometimes 
speed of performance is an integral part of the construct being mea­
sured such as it is with the ability to solve analytic reasoning prob­
lems. Then, speed is an important part of the construct, so 
examinees need to understand the need to work quickly. 

Technical Issues, Designs, and Methods 

There are five technical factors that can influence the validity of tests 
adapted for use in other languages and cultures: the test itself, selec­
tion and training of translators, the process of translation, judgmen­
tal designs for adapting tests, and data collection designs and data 
analysis for establishing equivalence. Each of these factors is consid­
ered briefly next. More extensive discussions of these factors appear 
in subsequent chapters. 

The Test Itself. If a researcher knows that he or she will be using 
a test in a different language or culture, it is advantageous to take this 
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into account at the outset of the test development process. Failure to 
do so can introduce problems later in the adaptation process that will 
reduce the validity of the adapted test (Hambleton & Patsula, 1999). 
Choice of item formats, stimulus material for the test, vocabulary, sen­
tence structure, and other aspects that might be difficult to translate 
well can all be taken into account in preparing the test specifications. 
Such preventive actions can minimize later problems. For example, 
questions about money might be eliminated because currencies are 
different around the world and equivalent adaptations may be diffi­
cult to produce. Also, reading passages about country-specific topics 
such as "ice hockey" that would be unfamiliar in many cultures could 
be rejected in favor of passages about walking through a park or other 
activities that would have meaning across many language and cultural 
groups. Another problem that arises in adaptation of passages from 
English to other languages is the presence of the "passive tense" in the 
text. Whereas this tense is common in English writing, it does not exist 
in some other languages (e.g., Spanish). 

With personality scales, for example, care must be taken to choose 
situations, vocabulary, and expressions that will adapt easily across 
language groups and cultures. For example, behaviors that may be 
common in the Western world may have a very different meaning or 
not be meaningful at all in some other cultures. A statement such as 
"I like to start conversations at a party" has little meaning in a culture 
where parties are unknown, or where women do not go to parties, or 
where approaching others may be perceived as inappropriate behav­
ior. This is simply one of many examples that could be offered. 

Selection and Training of Translators. The importance of 
obtaining the services of competent translators is obvious. Too often 
though, researchers have tried to go through the translation process 
with a single translator selected because he or she happened to be 
available—a friend, a wife of a colleague, someone who could be 
hired cheaply, and so on. Competent translation work cannot be as­
sumed. Also, the use of a single translator, competent or not, does 
not permit valuable interactions among independent translators to 
take place to resolve different points that arise in preparing a test ad­
aptation. A single translator brings, for instance, a perspective, a 
preference for certain words and expressions, which may not be the 
most suitable for producing a good adaptation of a test. Multiple 
translators can protect against the dangers of a single translator and 
his or her preferences and peculiarities. 

At the same time, translators should be more than persons famil­
iar and competent with the languages involved in the translation. 



1. ISSUES, DESIGNS, AND TECHNICAL GUIDELINES 11_ 

They should know the cultures very well, especially the target cul­
ture (i.e., the culture associated with the language of the adapted 
test). This knowledge is often essential for an effective adaptation. 
Also, subject matter knowledge in the adaptation of achievement 
tests is highly desirable. The nuances and subtleties of a subject 
area will be lost on a translator unfamiliar with the subject matter. 
Too often, translators without technical knowledge will resort to 
literal translations that are often problematic to target-language 
examinees and threaten test validity. For example, the sentence, "Je 
ne suis pas une valise," has an easy literal translation in English (I 
am not a suitcase) but the actual meaning of the sentence in French 
is "I am not that stupid." A literal translation from French to English 
would totally distort the meaning. 

Finally, test translators would benefit from some training in test 
construction. For example, test translators need to know that when 
doing adaptations of achievement or aptitude tests they should not 
create clang associations that might lead test-wise examinees to the 
correct answers, or translate distractors in multiple-choice items un­
knowingly so that they have the same meaning.A test translator with­
out knowledge of the principles of test and scale construction could 
easily make test material more or less difficult unknowingly, and cor­
respondingly, lower the validity of the test in the target population. 

Process of Translation. The problem of dialects within a lan­
guage can become a threat to the validity of adapted tests. Which dia­
lect is of interest, or is the goal to produce an adaptation that would 
apply across dialects within a language? This problem should be set­
tled before the test adaption begins, and should be used in the selec­
tion and training of translators. 

Frequency counts of words can be valuable in producing valid test 
adaptations. In general, it is best to translate words and expressions 
with words and expressions with approximately the same frequen­
cies in the two languages in an effort to control for the difficulty of 
words across languages. A problem is that these frequency lists of 
words and expressions are not always available. This again is a rea­
son for preferring translators who are familiar with both the source 
and target cultures and not just the languages. 

"De-centering" is sometimes used in adapting tests. It may be that 
some words and expressions do not have equivalent words and ex­
pressions in the target language. It is even possible that the words 
and expressions do not exist in the target language. De-centering in­
volves making revisions to the source-language test so that equiva­
lent material can be used in both the source- and target-language 



12 HAMBLETON 

versions. De-centering is possible when the source-language test is 
under development at the same time as the target-language version. 
This is the situation with tests intended for use in international as­
sessments, and some credential tests (e.g., those produced by 
Microsoft) intended for worldwide use. 

Judgmental Designs for Adapting Tests. The two most pop­
ular designs are forward translation and backward translation. 
With a forward-translation design, a single translator, or preferably, a 
group of translators adapt the test from the source language to the 
target language. Then, the equivalence of the two versions of the test 
is judged by another group of translators. Revisions can be made to 
the target-language version of the test to correct problems identified 
by the translators. Sometimes as a final step, yet another person, 
though not necessarily a translator, will take the target-language ver­
sion of the test and edit the test to "smooth out" the language. Chop­
piness can result when translations from different individuals or 
groups are merged into a single version. 

The main advantage of the forward-translation design is that judg­
ments are made directly about the equivalence of the source- and tar-
get-language versions of the test. The validity of the judgments about 
the equivalence of the two versions can be enhanced by having a 
small group of examinees provide translators with their interpreta­
tions of the test or questionnaire directions, content, and formats. 
This can be done in what are called "think-aloud" studies. 

The main weakness of the forward-translation design is associ­
ated with the high level of inference that must be made by the trans­
lators about the equivalence of the two versions of the test. Other 
weaknesses include (a) translators may be more proficient in one 
language than the other, (b) ratings of test equivalence involve 
judgments by persons who are bilingual, and so they may use in­
sightful guesses based on their knowledge of both languages, (c) 
translators may be better educated than the monolingual 
examinees for whom the test is intended and so they miss some 
problems that would be confronted by the examinees, and (d) (the 
monolingual) test developers are not in a position to judge test 
equivalence themselves. 

The back-translation design is the best known and most popular 
of the judgmental designs. In its most popular version, one or more 
translators adapts a test from the source language to the target lan­
guage. Different translators take the adapted test (in the target lan­
guage) and adapt it back to the source language. Then, the original 
and the back-translated versions of the test are compared and judg­



 13 1. ISSUES, DESIGNS, AND TECHNICAL GUIDELINES

ments are made about their equivalence. To the extent that the two 
versions of the test in the source language look similar, support is 
provided for the equivalence of the source and target versions of the 
test. The back-translation design can be used to provide a general 
check both on the quality of the translation and to detect at least 
some of the problems associated with poor translations or adapta­
tions. Researchers especially like this design because it provides 
them with an opportunity to judge the original and back-translated 
versions of the test so that they can form their own opinions about 
the adaptation process. This is not a possibility for them with the for-
ward-translations design unless they are proficient in the languages. 

Although the back-translation design has merit and often can 
identify problems in an adaptation process, it would rarely provide a 
sufficient amount of evidence to support the valid use of an adapted 
test. Evidence of test equivalence provided by a back-translation de­
sign is only one of many types of evidence that should be compiled in 
a test adaptation study. One of the main shortcomings is that the 
comparison of two or more language versions of a test is carried out 
only in the source language. It is possible that the test adaptation 
could be poor although the evidence on the comparability of the 
original test and the back-translated test would suggest otherwise. 
This could happen if the translators used a shared set of adaptation 
rules that ensured that the back-translated test looked like the origi­
nal test. A second shortcoming is that the adaptation could be poor 
because it retained inappropriate aspects of the source-language test 
such as the same grammatical structure and spelling. Such errors 
would facilitate back-translations but this design would hide serious 
shortcomings in the target version of the test. For example, the game 
"ice hockey" may be retained when adapting a test into Spanish and 
the words then would be easy to back-translate. Unfortunately, the 
game may have little meaning to many persons who speak only the 
Spanish language, and so the validity of the Spanish version of the 
test would be lowered. 

Finally, this and other judgmental designs have drawbacks be­
cause samples of the intended populations for the tests never actu­
ally take the tests under testlike conditions (or, for that matter, any 
other conditions). There is ample evidence to suggest that review­
ers are not able to identify all the flaws in test items and this is why 
test items are routinely field-tested prior to their use. Adapted tests 
need to be field-tested too to uncover problems that go unidenti­
fied by the translators even when a combination of optimal transla­
tion designs and excellent translators are used (see, e.g., 
Hambleton & Patsula, 1999). 
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Data Collection Designs and Data Analysis for Establishing 
Test and Item Equivalence. Three data collection designs are 
commonly used to evaluate the equivalence of factor structure of the 
test and of the test items (or rating scales) in different languages. 
Evaluation of these designs follows (substantially more details about 
the designs and appropriate statistical methods can be found in sub­
sequent chapters of the book): 

1. Bilingual examinees take source and target versions of the 
test. In this design, the same examinees take both the source and 
target versions of the test. The advantage of this design is that differ­
ences in examinee characteristics on the test (e.g., demographic 
characteristics) can be controlled (see Sireci, chap. 5, this volume; 
Sireci, 1997). Various item and test statistics can be compiled from 
the administration of each version of the test and compared to de­
termine equivalence. However, the design is based on the assump­
tion that bilingual examinees are equally proficient in each of the 
languages. This is highly unlikely to occur for a substantial number 
of examinees (Cziko, 1987; Rosansky, 1979) and so the assumption 
should be checked whenever possible. For a bilingual data collec­
tion design to be effective, it is often best that it be implemented 
with another data collection design so that convergent validity of 
results can be investigated. 

A second major problem with this data collection design is that 
statistical results obtained from data collection may not be 
generalizable to the intended populations of monolinguals as bilin­
gual examinees tend to be, on the average, different in important 
ways from their monolingual counterparts (Hambleton, 1993). In 
one study by Hulin, Drasgow, and Komocar (1982) with the Job De­
scriptive Index, these researchers learned that only 4% of the items 
in their attitude scale were identified as poorly translated with a bi­
lingual sample of examinees. Over 30% of the items were identified 
as poorly translated when monolingual samples of examinees from 
the source- and target-language populations were used. 

A variation of this bilingual design, which has the same limitations 
but is easier to implement, involves randomly assigning bilingual 
examinees to take one of the language versions of the test. In this 
case, a randomly equivalent populations design is in effect. 

2. Source-language monolinguals take the original and 
hack-translated versions. This design involves the administration of 
the original and back-adapted versions of the test to a sample of mono­
lingual examinees in the source language. Item equivalence is identi­
fied by comparing participant performance on the original and 
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back-translated version of each item. Factor analysis might be applied to 
the data collected from each version of the test, and factor structures 
compared. The advantage of this design is that by using one sample of 
participants, the resulting scores are not confounded by differences in 
examinee characteristics (Hambleton & Bollwark, 1991). 

Two major shortcomings, however, weaken the usefulness of this 
data collection design. First, no empirical data are collected from 
the target-language version of the test. That is, no target-language 
monolinguals are used, although the aim of the research is to apply 
the findings to the target-language version of the test and the tar-
get-language monolinguals. Second, the results that are obtained 
may not be independent because it cannot be ruled out that learn­
ing results from administering the first original-source language 
version of the test and that the learning affects examinee perfor­
mance on the back-translated version of the test. Counterbalancing 
can reduce the significance of practice effects but it does compli­
cate the analyses. 

3. Source-language monolinguals take source language and 
target-language monolinguals take target language. A more suit­
able data collection design would involve monolinguals taking the 
source-language version of the test and a second sample of mono­
linguals taking the target-language version of the test. An assump­
tion of equal ability distributions across the two groups is not 
usually tenable and, fortunately, such an assumption does not need 
to be made if the analyses are carried out within an item response 
theory (IRT) framework (Ellis, 1989, 1991; Ellis & Kimmel, 1992; 
Hambleton, Swaminathan, & Rogers, 1991; van de Vijver & Leung, 
1997, 2000) and/or item equivalence studies are carried out using 
conditioning procedures (Holland & Wainer, 1993). The advantage 
of this design is that samples of the source and target populations 
are used in the analyses and therefore findings about the equiva­
lence of the two language versions of the test are generalizable to 
the populations of interest. 

One of the major investigations for establishing item equivalence 
proceeds like item bias studies (Hambleton et al., 1991; Sireci & 
Allalouf, 2003). Comparisons of the item statistics in the two lan­
guage versions of the test (or more, if available) are made controlling 
for any ability differences in the two groups (see Hambleton & 
Kanjee, 1995a). Items showing differences are identified and care­
fully studied to determine possible explanations for the differences 
(see, e.g., Ercikan, 2002). A poor adaptation is one explanation. Un­
fortunately, these studies are unable to disconfound cultural differ­
ences and adaptation problems but they are often revealing, 
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generally, of potential problems with the adapted version of the test. 
Item bias analyses come from both classical and modern test theory 
and can be applied to both binary and polytomous response data 
(Sireci & Allalouf, 2003). 

Factors Affecting Interpretation of Results 

In large-scale cross-cultural studies, the purpose of the test is to pro­
vide a basis for making comparisons between various cultural/lan-
guage groups, so as to understand the differences and similarities 
that exist (Hambleton, 1993, 2002). Sometimes cognitive variables 
are of interest and other times the focus may be on the assessment of 
personality variables or general information (e.g., quality of life, 
health). It is hoped that results will be used for seeking ways of com­
paring groups and understanding the differences. Cross-cultural 
studies should not be used to support arguments about the superi­
ority or exceptionality of nations as if the international comparative 
study is the equivalent of a horse race with winners and losers (West­
bury, 1992). At best these studies provide only a "snapshot" of differ­
ences that exist, and provide only a limited basis for interpreting the 
results. In this context, to gain a better understanding when inter­
preting scores, other relevant factors external to the tests or assess­
ment measures and specific to a nationality should be considered. 
Curricula, educational policies and standards, wealth, standard of 
living, cultural values, and so on, may all be essential factors for 
properly interpreting scores across cultural/language and/or na­
tional groups. A sampling of the factors that should normally be con­
sidered in interpreting test results across language and cultural 
groups is presented next. 

Similarity of Curricula. To the extent that differences in cur­
ricula exist, achievement comparisons between different cultures will 
be tenuous if these curricula differences are not taken into account. 
Westbury (1992) noted that the results of the Second International 
Mathematics Study (SIMS) indicated that American students per­
formed poorly in every grade and in every aspect of mathematics that 
was covered on the test. When comparing performance of Japanese 
and American students, major curricular differences between the two 
countries were noted. However, in areas of the curricula of the two 
countries that were similar, Westbury found no essential differences 
between student performance in the two countries. Analyses of curric­
ula differences are obviously important in these international compar­
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ative studies of achievement, and this is why, despite some opposition 
(because of extra burden and cost), extensive questionnaire data are 
compiled along with the test data in each participating country. 

Student Motivation. Wainer (1993) questioned whether dem­
onstrated proficiency as measured by tests can be separated from 
motivation. He noted that in the International Assessment of Educa­
tionalProgress Study (Lapointe, Mead, & Askew, 1992), all the (ran­
domly) selected students from one participating country were made 
aware of the great honor of being chosen to represent their school 
and country, and thus had a responsibility to perform at their best. 
For students in some other countries, on the other hand, participa­
tion on this international comparative study was just another activity 
and not especially important to students because individual scores 
were not made available. For these students, the tests were 
"low-stakes." To interpret performance differences between coun­
tries with motivated students and those countries without motivated 
students without considering differential motivation to perform on 
the test could lead to a major misinterpretation of the findings. 

Also, van de Vijver and Poortinga (1991) noted that it cannot be as­
sumed that examinees will always try to achieve a high score. For ex­
ample, it has been reported that for many Black South African 
students, the aim in tests was to achieve the minimum score needed 
to pass. This is because the imposed state education system at the 
time was perceived by many examinees to be detrimental to Blacks, 
and thus, students aspired only to the minimum required of them. In 
this context, it would not be unusual to expect levels of performance 
that may have little to do with true ability. 

Sociopolitical Factors. The meaning and interpretation of test 
scores can also differ even when the scores are the same. Consider com­
paring test scores between students from developed and developing 
nations, or industrialized and mainly rural societies. In this context, 
performance of students may not be related to ability at all. Rather, per­
formance may be a reflection of the lack of access to adequate re­
sources, or the different quality of educational services available. 

The point is that, for any meaningful interpretations of the results, 
the different social, political, and economic realities facing nationali­
ties, as well as the relevance of educational opportunities in the light 
of these realities, must be considered (Olmeda, 1981). Thus, it is im­
portant for test developers and policymakers to be aware of those 
specific cultural issues that might impact on test performance. 
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PRACTICAL GUIDELINES FOR ADAPTING TESTS 

The technical literature for guiding the test adaptation process is 
definitely incomplete (from a measurement perspective), and scat­
tered through a plethora of international journals, reports, and 
books. There has been no single complete source that practitio­
ners could turn to for advice, nor was a set of guidelines for adapt­
ing tests ever formalized until recently (Hambleton, 1994; van de 
Vijver & Hambleton, 1996). Also, until recently, the more complex 
measurement methods (e.g., item response models and structural 
equation models), which are very useful in formally establishing 
the equivalence of scores obtained from tests adapted for use in 
multiple languages and cultures, have not been well known to re­
searchers who do test adaptations (e.g., Hulin, 1987). But, as is 
clear from the chapters in this book (see also Hambleton & de Jong, 
2003), the situation has improved substantially since the early 
1990s. In fact, two of the purposes of the ITC conference held at 
Georgetown University in the United States in 1999, were to bring 
researchers from around the world together to share their knowl­
edge and experience about test adaptation, and to unveil the final 
version of the ITC Guidelines for Test Adaptation. The purposes of 
this section of the chapter are to describe the motivation for the 
ITC to prepare the Guidelines, to provide some of the background 
for preparing the Guidelines, and then to describe the 22 Guide­
lines and the rationale for including each of them. 

In view of the fact that "high-stakes" are often associated with 
the results from cross-cultural or international comparative stud­
ies of educational achievement (see, e.g., the high level of interest 
there is today in financially supporting international comparative 
studies of achievement), the need for professionally developed 
and validated practical guidelines for adapting tests and establish­
ing score equivalence seemed clear to the ITC as early as 1992. 
Technical standards or guidelines for assessment practices con­
cerning test development, reliability assessment, validity assess­
ment, and reporting were available in many countries (see, e.g., 
AERA, APA, & NCME, 1985, 1999), but rarely had much attention 
been given to the preparation of guidelines for adapting tests and 
establishing score equivalence. For example, in the widely used 
AERA, APA, and NCME Test Standards published in 1985 (which 
were the most influential test standards in the United States until 
the 1999 Test Standards were published), only three standards di­
rectly address the topic of test adaptations. And in Canada, a bilin­
gual country, only three standards that addressed test adaptation 
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appeared in the Canadian Psychological Association's test stan­
dards (which were available in 1993). 

The ITC addressed this shortcoming by preparing a set of practical 
guidelines for adapting tests (see Hambleton, 1994; van de Vijver & 
Hambleton, 1996), referred to as the ITC Guidelines for Test Adapta­
tion. Table 1.1 identifies the eight organizations who came together 
to develop the Guidelines. Table 1.2 identifies the committee mem­
bers, who worked for 3 years to produce them. The ITC Guidelines 
for Test Adaptation are organized into four sections: context, test de­
velopment and adaptation, administration, and documenta-
tion/score interpretations. The thinking of the ITC committee who 
produced the Guidelines was that the Guidelines would be more 
convenient to use if they were organized into meaningful categories. 
Guidelines in the context category address concerns about construct 
equivalence in the language groups of interest. The test develop­
ment and adaptation category includes guidelines that arise in the 
process of adapting a test, everything from choosing translators to 
statistical methods for analyzing empirical data to investigating score 
equivalence. The third category, administration, addresses guide­
lines having to do with the ways that tests are administered in multi­
ple language groups, and this includes everything from selecting 
administrators, to the choice of item formats, to establishing time 
limits. The fourth category of guidelines concerns documentation 
and score interpretations. Typically, researchers have provided very 

TABLE 1.1 
Participating Organizations in the Development of the International 

Test Commission Guidelines for Test Adaptation 

International Test Commission (ITC) 

European Association of Psychological Assessment (EAPA) 

European Test Publishers Group (ETPG) 

International Association for Cross-Cultural Psychology (IACCP) 

International Association of Applied Psychology (lAAP) 

International Association for the Evaluation of Educational Achievement (IEA) 

International Language Testing Association (ILTA) 

International Union of Psychological Science (IUPsyS) 



TABLE 1.2 
Committee Members and the Organizations They Represented 

Chairperson 

Ronald K. Hambleton (ITC) 
University of Massachusetts at Amherst, USA 

Committee Members 

Glen Budgell (ITC) 
Canadian Nurses Association, Canada 

Rob Feltham (ETPG) 
NFER-Nelson, England 

Rocio Fernandez-Ballesteros (EAPA) 
Universidad de Autonoma, Spain 

John H. A. L. de Jong (ILTA) 
Cito, The Netherlands 

Ingrid Munck (IEA) 
Statistics Sweden, Sweden 

Jose Muniz (ITC) 
Universidad de Oviedo, Spain 

Ype Poortinga (IACCP) 
Tilburg University, The Netherlands 

Isik Savasir (IUPsyS) 
Hacettepe University, Turkey 

Charles Spielberger (IAAP) 
University of South Florida, USA 

Fons van de Vijver (ITC) 
Tilburg University, The Netherlands 

Jac N. Zaal (ITC) 
GITP International, The Netherlands 

Research Associate 

Anil Kanjee (ITC) 
University of Massachusetts at Amherst, USA 

2O 
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little documentation of the adaptation process to establish the valid­
ity of an adapted test, and misinterpretations of scores from tests in 
multiple languages have been common. The ITC Guidelines for Test 
Adaptation addressed concerns in this area. 

The following was adopted by the ITC committee as a definition 
of a guideline for test adaptation: "A test adaptation guideline is a 
practice that is judged as important for conducting and evaluating 
the adaptation or parallel development of psychological and edu­
cational tests for use in different populations." The 22 Guidelines 
advanced by the ITC committee are summarized in the following 
discussion and in Table 1.3 (and were published in draft form ear­
lier in Hambleton, 1994, and van de Vijver & Hambleton, 1996). 
They appear in this chapter with only minor modifications. In the 
committee's final report (ITC, 2001), each guideline was described 
by (a) a rationale for including the guideline, (b) steps for address­
ing the guideline in practice, (c) a list of common errors, and (d) a 
set of references. A complete example of one of the guidelines is 
provided in Table 1.4. What follows is a brief description of each 
guideline and the rationale for including the guideline on the list. 

Context 

1. C.1 Effects of cultural differences that are not important to 
the main purposes of the study should be minimized to the extent 
possible. 

Rationale/Explanation. There are many factors affecting cross-
cultural/language comparisons that need to be considered whenever 
two or more groups from different language/cultural backgrounds are 
compared, especially when a test is being developed or adapted, or 
scores are being interpreted. However, often it is necessary that some 
of these factors are not merely taken into account, but that practical 
steps be taken to either minimize or eliminate the unwanted effects of 
these factors on any cross-cultural/ language comparisons that are 
made. For example, the different levels of test motivation of partici­
pants in a recent International Assessment of Educational Progress 
study is one of the likely reasons for the very different performances of 
participants from these countries (Wainer, 1993). 

2. C.2 The amount of overlap in the construct measured by the 
test in the populations of interest should be assessed. 

Rationale/Explanation. Differences that exist between vari­
ous cultural and language groups depend not only on different tra­
ditions, norms, and values, but also on different worldviews and 
interpretations. Thus, it is possible for the same construct to be in­



TABLE 1.3 
ITC Guidelines for Test Adaptation 

Context 

C.1 (1) Effects of cultural differences that are not important to the main 
purposes of the study should be minimized to the extent possible. 

C.2 (2) The amount of overlap in the construct measured by the test in the 
populations of interest should be assessed. 

Test Development and Adaptation 

D.1 (3) Test developers/publishers should ensure that the adaptation process takes 
full account of linguistic and cultural differences in the intended populations. 

D.2 (4) Test developers/publishers should provide evidence that the language used 
in the test directions, scoring rubrics, and the items themselves are appropriate for 
all cultural and language populations for whom the test is intended. 

D.3 (5) Test developers/publishers should provide evidence that the choice of 
testing techniques, item formats, test conventions, and other procedures are 
familiar to all intended populations. 

D.4 (6) Test developers/publishers should provide evidence that item content 
and stimulus materials are familiar to all intended populations. 

D.5 (7) Test developers/publishers should compile judgmental evidence, both 
linguistic and psychological, to improve the accuracy of the adaptation process 
and compile evidence on the equivalence of all language versions. 

D.6 (8) Test developers/publishers should ensure that the data collection design 
permits the use of appropriate statistical techniques to establish construct and 
item equivalence among the language versions of the test. 

D.7 (9) Test developers/publishers should apply appropriate statistical 
techniques to (a) establish the equivalence of the language versions of the test, 
and (b) identify problematic components or aspects of the test that may be 
inadequate in one or more of the intended populations. 

D.8 (10) Test developers/publishers should provide information on the validity 
of the adapted versions of the test in the intended populations. 

D.9 (11) Test developers/publishers should provide statistical evidence about 
the equivalence of items in all intended populations. 

D.10 (12) Non-equivalent items across the intended populations should not be 
used in "linking" adapted versions of the test to a common score reporting 
scale. However, these same items may be useful for reporting scores in each 
population, separately. 
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Administration 

A.1 (13) Those aspects of the environment that influence the administration of a 
test should be made as similar as possible across populations for whom the test 
is intended. 

A.2 (14) Test developers and administrators should try to anticipate the types of 
problems that can be expected, and take appropriate actions to remedy these 
problems through the preparation of appropriate materials and instructions. 

A.3 (15) Test administrators should be sensitive to a number of factors related to 
the stimulus materials, administration procedures, and response modes that can 
moderate the validity of the inferences drawn from the scores. 

A.4 (16) Test administration instructions should be in the source and target 
languages to minimize the influence of unwanted sources of variation across 
populations. 

A.5 (17) The test manual should specify all aspects of the test and its 
administration that require scrutiny in the application of the test in a new 
cultural context. 

A.6 (18) The administrator should be unobtrusive and the 
administrator-examinee interaction should be minimized. Explicit rules that are 
described in the test administration manual should be followed. 

Documentation/Score Interpretations 

I.1 (19) When a test is adapted for use in another population, documentation of 
the changes should be provided, along with evidence to support the 
equivalence of the adapted version of the test. 

I.2 (20) Score differences among samples of populations administered the test 
should not be taken at face value. The researcher has the responsibility to 
substantiate the meaningfulness of the differences with other empirical 
evidence. 

I.3 (21) Comparisons across populations can only be made at the level of 
invariance that has been established for the scale on which scores are reported. 

I.4 (22) The test developer should provide specific information on the ways in 
which the socio-cultural and ecological contexts of the populations might affect 
performance on the test, and should suggest procedures to account for these 
effects in the interpretation of results. 
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TABLE 1.4 
An Example of Guideline D.1 in Its Complete Form 

Guideline D. 1: Generaland Professional Requirements 

Test developers/publishers should ensure that the adaptation process takes full 
account of linguistic and cultural differences in the intended populations. 

Rationale/Explanation 

The expertise and experience of translators are perhaps the most crucial aspects of 
the entire process of adapting tests as they can significantly affect the reliability and 
validity of the test (Bracken& Barona, 1991). For example, translators without 
domain specific or technical knowledge often resort to literal translations that may 
cause misunderstanding in the target population and threaten the validity of the test 
(Hambleton & Kanjee, 1995b). Consequently, the selection of appropriately 
qualified translators is an important aspect of the test adaptation process. Though 
expertise in both languages is a basic requirement, familiarity and experience with 
(a) both cultures, (b) the contents of the test, and (c) the principles of developing 
tests, especially item writing, should also be included as part of the essential 
requirements for the selection and/or training of translators. Because a single 
translator cannot be expected to have all of the required qualities and brings a 
single perspective to the task of translation, in general, it seems clear that a team of 
specialists is needed to accomplish an accurate adaptation. 

Steps to Meet the Guideline 

1. As a basic minimum, ensure that translators are qualified and experienced in 
the source and target languages as well as in both cultures (Butcher & Garcia, 
1978). Certification and/or prior experience is an important requirement. For 
instance, it cannot be assumed that bilinguals have equal command of both 
languages in all relevant domains or are equally familiar with both cultures. 

2. Knowledge of the subject matter is an important requirement for any 
translator involved in adapting a test. Without at least some content knowledge, 
the subtleties and nuances of the subject matter can be lost. Prior familiarization 
with the subject matter for translators lacking domain-specific knowledge 
should be included as part of the test adaptation process. 

Where is a bird with webbed feet most likely to live? 
a. in the mountains 
b. in the woods 
c. in the sea 
d. in the desert 

When this question was translated from English into Swedish, "webbed feet" 
became "swimming feet," that then provided an obvious clue to Swedish 
children about the location of the correct answer. A translator with some 
knowledge of the principles of item writing would have noticed the flaw in the 
translation of the item stem and revised the translation. 
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4. A test adaptation project is best carried out by a team of specialists (see, for 
example, Grisay, 2003). Translators should participate in such a project team 
and be involved in the decision making process, and their opinions and views 
should be actively sought and acknowledged. According to Brislin (1986), this 
approach can greatly improve the quality of an adaptation. The teamwork 
approach can help to (1) enable the use of the back-translation methods (see 
step 5, below); (2) allow translators to compare and discuss their work and thus 
improve on the relevance and quality of translations; and (3) can help to ensure 
that specialist knowledge in all required fields is accessible. 

5. One possible design is to use a team of translators working independently or in 
small groups to adapt the test. Later, independent evaluations of the test can be 
compared, and differences resolved to produce a single best translation. Another 
procedure is the use of monolingual test developers and translators simultaneously, 
where tests are first translated/adapted by a translator, edited by a monolingual test 
developer in the target language and then re-assessed by a bilingual (Brislin, 1986). 
Brislin (1986) noted that the advantage of this design is that monolingual test 
developers can rewrite tests so that they would be clear and technically acceptable 
for target language examinees, and this design minimizes situations where the 
target version is poor, but this problem might be missed because a highly skilled 
translator produced an excellent back-translated version of the flawed target 
version. In the case where only a single translator is available, the use of a member 
from the target language population to assist the translator is strongly 
recommended. In this situation, the translator can at least discuss the target 
language version with someone from the target language group who can indicate 
problem areas and may suggest revisions too. 

Common Errors 

1. Selection of translators or easily available individuals familiar to the test 
developer (i.e., friends or neighbors), simply because they are bilingual has 
been shown to be an unsuccessful practice (Brislin, 1986). 

2. Failure to ensure that translators selected are familiar with the content area as 
well as experienced in test development. This problem has sometimes been 
reported by countries participating in TIMSS. 

3. Translators are not given sufficient time to do their work. Again, this problem 
has sometimes been reported by countries participating in TIMSS. 

References for Additional Study 
Bracken, B. A, & Barona, A. (1991). State of the art procedures for translating, vali­

dating and using psycho-educational tests in cross-cultural assessment. School 
Psychology International, 12, 119-132. 

Brislin, R. W (1986). The wording and translation of research instruments. In W. J. 
Lonner & J. W. Berry (Eds), Field methods in cross-cultural psychology (pp. 
137-164). Newbury Park, CA: Sage. 

Grisay, A. (2003). Translation procedures in OECD/PISA 2000 international assess­
ment. Language Testing, 20(2), 225-240. 

Butcher, J. N., & Garcia, R. E. (1978). Cross-national application of psychological 
tests. The Personnel and Guidance Journal, 56(8), 472-475. 

Hambleton, R. K., & Kanjee, A. (1995b). Translation of tests and attitude scales. In 
T. Husen & T. N. Postlewaite (Eds), International Encyclopedia of Education 
(2nd ed., pp. 6328-6334). Oxford, England: Pergamon. 

Prieto, A. J. (1992). A method for translation of instruments to other languages. 
Adult Education Quarterly, 43, 1-14. 
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terpreted and understood in completely different ways by two cul­
tures. For example, the concept of "intelligence" is known to exist 
in almost all cultures. However, in many Western cultures this con­
cept is associated with producing answers quickly, whereas for 
many Eastern cultures, intelligence is often associated with 
thoughtfulness, reflection, and saying the right thing (Lonner, 
1990). Cross-cultural researchers have to ensure that the construct 
measured by a test in the original source cultural/language group 
can be found in the same form and frequency in the other cultures 
that are being studied. 

Test Development and Adaptation 

1. D. 1 Test developers/publishers should ensure that the adap­
tation process takes full account of linguistic and cultural differences 
in the intended populations. 

Rationale/Explanation. The rationale for this guideline along 
with the other parts of this guideline description appear in Table 1.4. 
This one is used as an example of the information that is available for 
each guideline in the final report (see ITC, 2001). 

2. D.2 Test developers/publishers should provide evidence that 
the language used in the test directions, scoring rubrics, and the 
items themselves are appropriate for all cultural and language popu­
lations for whom the test is intended. 

Rationale/Explanation. One of the causes of poor test adap­
tation for cross-cultural research is that the source-language ver­
sion of the test is often flawed, and therefore difficult to adapt. 
Another cause may be that concepts, expressions, and ideas used 
in the source-language version of the test do not have equivalents 
in the target language. One of many reasons for the success of re­
cent TIMSS and OECD/PISA studies is the substantial effort that 
has gone into the source-language test development with clearly 
defined constructs and test specifications, careful item develop­
ment and field-testing, and other activities associated with proper 
test development. 

Also it is important to ensure that the vocabulary used for a test in 
two or more languages is comparable in terms of the level of diffi­
culty of words, readability, grammar usage, writing style, and punctu­
ation. In this context, the reasons for using the test, for example, 
assessment of adult literacy, and the reading level of participants 
(children vs. adults) should be carefully considered. 
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3. D.3 Test developers/publishers should provide evidence that 
the choice of testing techniques, item formats, test conventions, and 
other procedures are familiar to all intended populations. 

Rationale/Explanation. Specific formats (e.g., multiple 
choice, essay, 5-point rating scales) and certain conventions and 
procedures in giving instructions and presenting test items may not 
be equally familiar to all populations. Conventions and procedures 
range from language use in test rubrics, layout and use of graphics, 
and presentation mode (e.g., paper and pencil, computer). To en­
sure fairness it is important that all formats, conventions, and pro­
cedures be familiar to all populations for whom adaptations of the 
test are intended and this may involve the development of exten­
sive practice materials to reduce bias due to unfamiliarity of some 
aspects of the assessment process. 

4. D.4 Test developers/publishers should provide evidence 
that item content and stimulus materials are familiar to all intended 
populations. 

Rationale/Explanation. Any adapted test that proves easier or 
more difficult to read or understand because of the specific content 
will introduce an additional source of bias. In some parts of the world, 
different units are used to express quantity in, for example, weight, 
length, and money. An adaptation of a test can be more difficult for the 
target population if the units used are less familiar or if they require 
different mathematical operations (see, Hambleton, Yu, & Slater, 
1999). Also, certain stimulus material (diagrams, tables, figures, fa­
mous landmarks) may not be equally familiar to all populations. 

5. D.5 Test developers/publishers should compile judgmental 
evidence, both linguistic and psychological, to improve the accuracy 
of the adaptation process and compile evidence on the equivalence 
of all language versions. 

Rationale/Explanation. The equivalence of meaning in ques-
tions/tasks/rating scales in different languages and cultures must be 
assessed. Judgmental methods of establishing translation equiva­
lence are based on decisions by translators or groups of translators. 
The two most popular designs, forward translations and backward 
translations, were considered earlier in the chapter. But both de­
signs have flaws, and so rarely would judgmental designs provide 
sufficient evidence to validate an adapted test. 

6. D.6 Test developers/publishers should ensure that the data 
collection design permits the use of appropriate statistical tech­
niques to establish construct and item equivalence among the lan­
guage versions of the test. 
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Rationale/Explanation. The data collection design refers to the 
way that the data are collected to establish the equivalence among 
adapted versions of a test. A first requirement with respect to the data 
collection is that samples should be sufficiently large to allow for the 
availability of stable statistical information. Though this requirement 
holds for any type of research, it is particularly relevant in the context 
of test adaptation validation because the statistical techniques 
needed to establish test and item equivalence (e.g., confirmatory fac­
tor analysis, IRT approaches to the identification of potentially bi­
ased test items) can be most meaningfully applied with sufficiently 
large samples. 

The design for the empirical study is a function of variations in (a) 
the nature of the participants (monolinguals or bilinguals), (b) the 
version of the test (original, adapted or back-adapted) used, and (c) 
the specific statistical technique applied (discussed in greater detail 
in Guideline D.7). Sireci (1997) provided a discussion of the prob­
lems and issues in linking multilanguage tests to a common scale. 
Woodcock and Munoz-Sandoval (1993) provided an example of test 
score linking of cross-language tests using IRT. See also subsequent 
chapters in the book. 

7. D.7 Test developers/publishers should apply appropriate 
statistical techniques to (a) establish the equivalence of the language 
versions of the test, and (b) identify problematic components or as­
pects of the test that may be inadequate in one or more of the in­
tended populations. 

Rationale/Explanation. Statistical techniques provide useful 
information for assessing the equivalence of tests developed in 
more than one language (van de Vijver & Leung, 1997, 2000; van de 
Vijver & Tanzer, 1997; see also subsequent chapters in the book). 
These techniques should be used to supplement judgmental tech­
niques as they are able to identify nonequivalent test items that may 
not be readily detected when using judgmental designs. Another 
advantage is that statistical techniques elicit information directly 
from the participants, within the context of an actual test adminis­
tration, and are thus extremely useful for identifying items that 
might pose problems in practice. 

8. D.8 Test developers/publishers should provide information 
on the validity of the adapted versions of the test in the intended 
populations. 

Rationale/Explanation. Existing tests are often developed and 
standardized for use in one culture and adapted for use in another 
culture. Time and expense can be saved if existing tests are adapted 
(Brislin, 1986). However, many constructs may not be meaningful 
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without major modifications in other cultures. Several examples 
have already been suggested in this chapter—intelligence, quality of 
life, and mathematics achievement. In some instances, it may even 
be possible to determine that a test is not worth translating, and 
thereby save considerable time, effort, and money. Even if the con­
struct does exist in a second language or culture, behavioral manifes­
tations and interpretations may vary considerably (Lonner, 1990). 
Construct validity evidence must be compiled in each population 
where the test will be used. As is well known, a construct validity in­
vestigation is time consuming to plan and carry out because it is typi­
cally extensive, and involves a variety of studies and methodologies 
including intertest, intratest, criterion-related, experimental, and 
multitrait multimethods (see van de Vijver & Tanzer, 1997). 

9. D.9 Test developers/publishers should provide statistical evi­
dence about the equivalence of items in all intended populations. 

Rationale/Explanation. One of the most important statistical 
analyses in validatinga test for use in two or more cultural or language 
populations is an item bias study or referred to currently as a "differen­
tial item functioning [DIF] study" (Holland & Wainer, 1993; Sireci & 
Allalouf, 2003; and several chapters in this volume). Basically, support 
for the equivalence of a test for two populations requires that there be 
evidence that when members of the two populations have equal abil­
ity, the two should perform in an equivalent fashion on each item. 
When performance is not equivalent, a sound reason must be avail­
able or the item should be deleted from the test. This does not mean 
that there cannot be overall performance differences on the test. In 
general, differences can often be expected. What it does mean is that 
when members of the two populations are matched on the construct 
measured by the test, if differences exist, then DIF is present and the 
properties of the item must be studied carefully prior to any use of the 
item in the test. Items flagged as "DIF" may be problematic because of 
a poor translation or because of the use of a term, situation, or expres­
sion that is unknown or unfamiliar to one of the populations. Many 
other possibilities exist, too. Perhaps the skill measured by the item is 
not part of the repertoire of the target-language population, or per­
haps the item format is unfamiliar. Determining the reason for the dif­
ference is important because it influences the ultimate determination 
of what to do with the item. 

This guideline can be meaningfully addressed once there is evi­
dence that the construct is relevant in the populations of interest, and 
there is evidence that the translations or adaptations have been care­
fully checked (perhaps through a forward-translation design). Basi­
cally, there are three methodologies that can be used to conduct the 
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types of analyses required by this guideline: (a) IRT procedures (see, 
e.g., Ellis, 1989, 1991; Ellis & Kimmel, 1992), (b) Mantel- Haenszel 
(MH) procedure and extensions (see, e.g., Hambleton, Clauser, 
Mazor, & Jones, 1993; Holland & Thayer, 1988; Holland & Wainer, 
1993; Sireci & Allalouf, 2003), and (c) logistic regression (LR) proce­
dures (Swaminathan & Rogers, 1990). All of these methodologies are 
"conditional" in the sense that comparisons are made between groups 
of persons (e.g., English and French) who are assumed to be 
"matched" on the ability or abilities measured by the test. With IRT 
procedures, examinees are matched using estimated ability scores 
(e.g., estimated using the item score patterns). With the other two pro­
cedures, the total test score (or a score adjusted by deleting question­
able items) is used to match examinees. All three methodologies can 
produce reliable and valid results providing the sample sizes are of 
substantial size and they are implemented correctly and the results are 
interpreted carefully. Sample sizes of about 200 per population are 
needed for the MH and LR procedures. In general, substantially larger 
samples are needed with the IRT procedures (although the Rasch 
model requires sample sizes equivalent to the other two procedures). 

10. D.10 Non-equivalent items across the intended popula­
tions should not be used in "linking" adapted versions of the test to a 
common score reporting scale. However, these same items may be 
useful for reporting scores in each population, separately. 

Rationale/Explanation. Items on adapted tests, in some in­
stances, may be identified as nonequivalent because they are 
poorly adapted or culturally inappropriate (Hulin, 1987). These 
items cannot be used in the "linking" of adapted versions of a test to 
a common score-reporting scale because they provide different in­
formation for the populations being compared. However, 
well-adapted items that are identified as nonequivalent (or cultur­
ally inappropriate) can still provide useful information about the 
specific populations themselves. Identifying the source of 
nonequivalence of these items can provide further insight about 
the respective cultural/language populations that can increase un­
derstanding of that population (Ellis, 1991). 

Administration 

1. A.1 Those aspects of the environment that influence the ad­
ministration of a test should be made as similar as possible across 
populations for whom the test is intended. 
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Rationale/Explanation. In general, the number of adminis­
tration problems to be expected will vary as a function of the cul­
tural and linguistic distance between the population groups 
involved or between the culture in which the test was first applied 
and the culture in which the test will be applied. Knowledge of the 
culture and language of the target group is required to address 
this guideline. The developer is expected to address explicitly the 
problems most likely to affect comparability and to consider nec­
essary actions. Empirical evidence should be presented to sup­
port a claim of comparability. If this is not possible, a judgmental 
argument can be put forward to justify the cross-cultural use of the 
adapted test. 

2. A.2 Test developers and administrators should try to antici­
pate the types of problems that can be expected, and take appropri­
ate actions to remedy these problems through the preparation of 
appropriate materials and instructions. 

Rationale/Explanation. Test developers should have a strong 
background in intra-cultural test development. But additional expe­
rience is required to become sensitive to the intricacies and peculiar­
ities of cross-cultural test administration. A practical approach is to 
provide a list of frequently occurring problems and other threats to 
test validity. For test administration, a thorough knowledge of the lin­
guistic and cultural aspects of the target group is valuable. For exam­
ple, 3 or 4 points on a rating scale in Turkey seems to be optimal 
(according to some psychologists in that country who reviewed a 
draft of the ITC Guidelines for Test Adaptation). With more points, 
semantics become problematic. 

3. A.3 Test administrators should be sensitive to a number of 
factors related to the stimulus materials, administration procedures, 
and response modes that can moderate the validity of the inferences 
drawn from the scores. 

Rationale/Explanation. Test administration conditions can be a 
source of unintended score variation. In order to maximize the valid­
ity and comparability of test scores across cultural groups, possible 
sources of score variation (e.g., meaningfulness of the directions 
and/or the test format) should be described. 

4. A.4 Test administration instructions should be in the source 
and target languages to minimize the influence of unwanted sources 
of variation across populations. 

Rationale/Explanation. Cross-cultural research will often ad­
dress populations with very different backgrounds. When the partic­
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ipants begin to answer the actual test questions/tasks/ratings, the 
influence of unwanted sources of intergroup differences (e.g., the 
mode of participant response) should be minimized to the extent 
possible. Test directions are one way to address this concern. 

5. A.5 The test manual should specify all aspects of the test and 
its administration that require scrutiny in the application of the test 
in a new cultural context. 

Rationale/Explanation. Many aspects that are relevant to the 
administration of a test to other linguistic groups can be anticipated 
by the test developer. During the development and validation of the 
test in the source-language version, developers should collect infor­
mation about the specific issues that could be relevant in an adapted 
version of the test. In some cases, the developer will even have data 
obtained from cultural minorities or cross-cultural applications 
available. Relevant information on the administration in these cul­
tural groups should be provided in the test manual. 

6. A.6 The administrator should be unobtrusive and the ad-
ministrator-examinee interaction should be minimized. Explicit 
rules that are described in the test administration manual should 
be followed. 

Rationale/Explanation. The influence of the administrator on 
test results can be substantial. The goal must be to minimize the ef­
fect by getting commitment from administrators to follow the stan­
dardized administration directions and related procedures. 
However, the administrator can also have a less obvious and undesir­
able influence. Administrator characteristics such as gender, age, 
race, even style of clothing, and the like, can influence test results, es­
pecially if the test is individually administered. If a newly adapted test 
is applied in a cultural group, it will be relatively easy, possibly with 
the help of local informants, to pinpoint administrator characteris­
tics that might endanger the validity of the test score outcome. Ap­
propriate actions (such as a small pilot study) can then be taken. 
Particularly in the case of a dissimilar cultural background between 
administrator and examinee, the potential negative impact of the ad­
ministrator should be checked and steps taken to minimize any 
problems that are identified. 

Documentation/Score Interpretations 

1. I.1 When a test is adapted for use in another population, doc­
umentation of the changes should be provided, along with evidence 
to support the equivalence of the adapted version of the test. 
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Rationale/Explanation. Information regarding the specifics 
of the adaptation of a test can provide considerable insight about 
the suitability of using the test within a specific context. For exam­
ple, knowing that certain cultural (economical, social, etc.) fac­
tors were taken into consideration in the adaptation of a test for 
Spanish speakers in a South American country can be extremely 
valuable in determining the suitability of the test for a similar use 
for Spanish speakers in, say, the United States. The entire proce­
dure followed to adapt the test should be fully documented in the 
test manual so as to facilitate evaluation of the test by potential 
users. The documentation should include a detailed step-by-step 
account of the entire procedure, including the judgmental 
designs used, methods used to assess item and test equivalence of 
adapted versions of the test and the results, details about the se­
lection and use of translators, the reasons and justifications for 
the use and inclusion of items as well as information about those 
items that were modified or not included, some of the major prob­
lems encountered in conducting the test adaptation process and 
how they were solved, all aspects relating to the administration of 
tests including the selection and training of administrators, and 
the interpretation of results. 

2. I.2 Score differences among samples of populations adminis­
tered the test should not be taken at face value. The researcher has 
the responsibility to substantiate the meaningfulness of the differ­
ences with other empirical evidence. 

Rationale/Explanation. The common error in practice appears 
to be giving limited attention to the test adaptation process, and then 
interpreting any score differences among samples of populations as 
if they reflect true differences in the construct measured by the test. 
This disregard of test adaptation problems that routinely occur in 
practice and the need to validate tests in the cultures where they are 
used have seriously undermined the results from many cross-cul-
tural studies. A technically sound test adaptation process is essential 
to establish the validity of the adapted test. At the same time and even 
with excellent adapted tests, researchers must still make every effort 
to interpret their findings with full knowledge of the cultures in­
volved. This means, for example, that corroborating evidence 
should be compiled whenever possible, and when it cannot be, ex­
treme caution should be shown in interpreting results obtained in 
different populations. 

3. I.3 Comparisons across populations can be made only at the 
level of invariance that has been established for the scale on which 
scores are reported. 
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Rationale/Explanation. Sometimes it is possible to place the 
scores from different language versions of a test onto a common 
scale to facilitate score comparisons. With access to large samples, 
and powerful statistical models such as those from IRT (see, e.g., 
Hambleton et al., 1991), complex "equating" of scores from adapted 
versions of a test is possible when the construct is "reasonably equiv­
alent" across the multiple versions of the test and the appropriate 
"equating" or "linking" data are available (e.g., see D.6). When this is 
possible, all types of comparisons of scores can be made including 
means, standard deviations, and distributions. But often scores from 
different language versions of a test have not been properly equated 
and then scores cannot be directly compared. Still, comparisons can 
be made about the role of the construct in each language group. For 
example, for an aptitude test adapted from English to Spanish, a re­
searcher may be interested in comparing the predictive validity of 
the test in each language group. The main point of this guideline is to 
ensure that researchers do not make unwarranted comparisons of 
scores from multiple language versions of a test, and that they limit 
their interpretations to those for which validity evidence is available. 

4. I.4 The test developer should provide specific information on 
the ways in which the socio-cultural and ecological contexts of the 
populations might affect performance on the test, and should suggest 
procedures to account for these effects in the interpretation of results. 

Rationale/Explanation. In any cross-national/cultural study, 
the different factors that are relevant to the purpose for testing need 
to be considered to gain a complete understanding of the results 
(Bracken & Barona, 1991). The different socio-political factors that 
invariably affect performance on the test are all too often not consid­
ered (van de Vijver & Poortinga, 1991). For example, when compar­
ing academic performance of students from developing and 
developed countries, differences in performance may not be related 
to lack of ability but rather to a lack of access to resources, or may be a 
reflection of the quality of educational services available. 

CONCLUSIONS 

To enhance the meaning and utility of cross-cultural research, it is 
important for researchers to carefully choose their test administra­
tors, use appropriate item formats, and control for the speed effect. 
In addition, translators who are familiar with the target group and 
their culture, who know the content of the test, and who have re­
ceived some training in test development, are the most capable per­
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sons for producing valid test adaptations. Appropriately chosen 
judgmental designs (such as forward translations) and data collec­
tion designs and statistical analyses (such as comparisons of results 
from monolingual examinees taking the test in their own language) 
can provide invaluable data bearing on the question of item and test 
equivalence across language and cultural groups. With regard to in­
terpretation of scores, those specific background variables that im­
pact on performance should be carefully considered. In this regard, 
differing curricula, levels of motivation, and socio-political factors 
may be especially important. Also, comparisons should not be un­
dertaken only with emphasis on the differences. Similarities be­
tween language and cultural groups can also provide useful and 
relevant information. 

The ITC Guidelines for Test Adaptation described in this chapter 
should provide a framework for researchers to design and carry out 
test adaptation studies. The ITC expectation is that the guidelines and 
associated descriptions will be useful to many organizations and im­
prove the quality of test adaptations around the world and thereby 
contribute to the validity of cross-language and cross-cultural research 
(see ITC, 2001). There are a number of useful follow-up references for 
readers: Geisinger (1994) and Hambleton and Patsula (1999) pro­
vided detailed steps for conducting test adaptation projects (which 
are consistent with the ITC Guidelines); Hambleton et al. (1999) pro­
vided the findings from one of the first field tests of the ITC Guide­
lines; Harkness (1998) addressed the issues and methods associated 
with test adaptations with an emphasis on rating scales; van de Vijver 
and Poortinga (1997) offered a framework for investigating threats to 
the validity of cross-cultural score interpretations; and van de Vijver 
and Tanzer (1997) and Sireci and Allalouf (2003) provided compre­
hensive lists of statistical procedures. 
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Conceptual and Methodological

Issues in Adapting Tests


Fons J. R. van de Vijver and Ype H. Poortinga 
Tilburg University, The Netherlands 

Suppose that a Dutch psychologist decides to produce a Dutch-lan-
guage version of an American intelligence test and that a subtest of 
general knowledge contains the item "Who is the president of the 
United States?" Such an item may well have good psychometric 
properties in an American sample. The Dutch psychologist may de­
cide to use a verbatim translation, "Wie is de president van de 
Verenigde Staten?" The Dutch question is as clear as the English, and 
a back translation (Brislin, 1980, 1986; Werner & Campbell, 1970) 
will produce the English original. Moreover, the president of the 
United States may be better known to American citizens, but he is 
certainly not unknown in Europe. When using the test, the difficulty 
level of the item will presumably be lower in the United States than 
in The Netherlands. This difference is a reflection of the difference in 
knowledge of the populations: There are relatively more Americans 
than Dutch who know the president's name. Assuming that the 
subtest is unidimensional, it is quite likely that the item measures 
the underlying construct in an appropriate way in both countries. 
The conclusion may seem inescapable: The item is useful because 
the two language versions are similar and measures the same under­
lying construct in the two countries. 
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Still, the conclusion that the item is valid and useful because of the 
linguistic similarity is not straightforward. The problem is a possible 
lack of psychological similarity: Does the item have the same mean­
ing in both countries? A psychologically more similar item in The 
Netherlands may ask for the name of the Dutch queen, the prime 
minister, or some other public figure. This "adaptation" of the origi­
nal has lost in linguistic similarity, but it has gained in psychological 
similarity. Unfortunately, adaptation, maximizing psychological simi­
larity, is not without problems either. First of all, such similarity has 
to be empirically established and cannot be merely assumed. In addi­
tion, by administering items in various language versions that differ 
in content, we strongly diminish the scope for comparisons of scores 
across populations. For example, what should we conclude from the 
(hypothetical) finding that in the United States 90% of a sample of 
adults know the name of the president, whereas 95% of the Dutch 
know the name of their queen. With sufficiently large samples such a 
difference may be statistically highly significant, but the interpreta­
tion of the difference is difficult, if not impossible, to give. It may re­
flect, for example, a difference of media exposure of the two persons 
in their countries instead of a difference in the construct of the test, 
general knowledge. 

This short introduction may suffice to highlight major themes of 
the present chapter. First, linguistic and psychological perspectives 
on translations can converge, in which case translation is straightfor­
ward, but they also may yield different versions in the target lan­
guage. In order to produce adequate instruments in another 
language, expertise in the source and the target language is neces­
sary, but it is not sufficient (Behling & Law, 2000; Bracken & Barona, 
1991; Brislin, 1980, 1986; Geisinger, 1994; Hambleton, 1994; J. 
Harkness, 1998; Merenda, 1994; Vallerand, 1989; van de Vijver, 
2003). A psychological perspective is indispensable to producing 
high-quality instruments in the target language. Second, we need a 
theoretical framework in which we can define in a precise way what 
we mean by "psychological similarity." 

In the first section of the chapter, we introduce two key terms in es­
tablishing such similarity:bias and equivalence. The second section ex­
tends this taxonomy to translations/adaptations. In the third section, 
methods are described to enhance the adequacy of translations/adapta-
tions. Implications for test use are described in the final section. 

The chapter can be seen as a theoretical background to the Guide­
lines for Adapting Educational and Psychological Instruments and 
Establishing Score Equivalence, presented in Table 1.3 in chapter 1. 
With this background in mind, it should be easier to appreciate the 



 41 2. CONCEPTUAL AND METHODOLOGICAL ISSUES

rationale of the Guidelines and to understand the positions 
adopted. References to the Guidelines are made where applicable. 

BIAS AND EQUIVALENCE 

The terms bias and equivalence have a slightly different meaning in 
the literature. Bias is often associated with the presence of nuisance 
factors. A measure is taken to be biased if scores of different lan­
guage versions of an instrument are differentially affected by an un­
wanted and undesirable source of variance. For example, in a 
Swedish-English translation, the test item "Where is a bird with 
webbed feet most likely to live?" was used. The back translation of 
the Swedish translation of the English "bird with webbed feet" was 
"bird with swimming feet," which provides a much stronger clue to 
the solution than the English original item (Hambleton, 1994). An­
other example: In the European Values Survey, the Spanish scores 
on an item measuring loyalty deviated from the overall pattern of re­
sults for this country. Upon closer examination it appeared that, un­
like in other languages, the Spanish word for loyalty that was used 
has the connotation of sexual faithfulness (Halman, personal com­
munication, June 1998). 

Equivalence has become associated with the measurement as­
pects of ethnic comparisons and, hence, with the consequences of 
bias. An item or instrument that is biased will yield inequivalent 
scores. Inequivalence or nonequivalence has become a generic 
term for lack of comparability of scores. In line with this tradition, 
we use inequivalence as a characteristic of test scores, which are af­
fected by cultural bias. 

From the perspective adopted in this chapter, bias (or lack thereof) is 
not an intrinsic property of an instrument, but a concomitant of the ap­
plication of that instrument in a particular group for a particular pur­
pose. It refers to all kinds of nuisance factors that challenge the inter­
pretation of score differences between a group and some other group. 
Bias can best be understood from a generalizability perspective. Bias 
can be formally defined as the unequal correspondence between the 
domain of observations and the universe of generalization. As an ex­
ample, suppose that a digit span test (measuring short-term memory 
span) is administered to American children and to rural children in Af­
rica with poor school education, and that the Americans have a higher 
score. If the test scores are interpreted as the number of digits that chil­
dren of the two groups can hold in short-term memory, the test may 
well be unbiased; the use of digits in domains such as arithmetic is likely 
to show similar differences. However, if the digit span scores are taken 
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as referring to short-term memory capacity (which is the more common 
interpretation of these scores), the test is likely to be biased. There is ev­
idence in cross-cultural psychology that short-term memory span 
hardly varies across cultures (e.g., Wagner, 1981). Yet, cross-cultural dif­
ferences (the terms cross-cultural and ethnic are treated here as syn­
onyms) in stimulus familiarity can have a pervasive influence on scores 
in many tests (Cole, 1996). The differences that are observed for the 
digit span test may not be replicated with instruments that utilize stim­
uli with more ecological validity for rural African children. In the study 
of bias we address the question of which changes (e.g., in the test in­
struction, stimuli, response procedures, sampling, administration, or 
scoring) will affect observed ethnic differences (Guideline 1). 

Three Types of Bias 

Although bias can result from a wide variety of sources, there is no 
need to distinguish between many categories. Different sources 
often give rise to similar kinds of bias. In our view, there are three cat­
egories of bias: construct bias, method bias, and item bias (van de 
Vijver & Leung, 1997a, 1997b, 2000; van de Vijver & Poortinga, 1997; 
van de Vijver & Tanzer, 1997) (see Table 2.1). 

Construct Bias. This form of bias refers to differences in con­
structs across cultural groups. Table 2.2 presents an overview of impor­
tant sources of construct bias. For example, the constituent elements of 

TABLE 2.1 
Types of Bias 

Type of Bias Description 

Construct bias Incomplete overlap of constructs in the cultural groups 

Method bias Generic term for all nuisance factors arising from 
aspects of method 

Instrument bias Instrument features, not related to the construct, that 
induce ethnic score differences 

Administration bias Communication failures between tester and testee 

Item bias/differential Anomalies of items (such as poor translations) 
item functioning 
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TABLE 2.2 
Typical Sources for the Three Types of Bias in Cross-Cultural Assessment 

Type of Bias Source of Bias 

Construct bias • Dissimilarity in the definitions of the construct across 
cultures 

• Differential appropriateness of the behaviors associated 
with the construct (e.g., skills do not belong to the 
repertoire of one of the cultural groups) 

Method bias • Incomparability of samples (e.g., caused by differences 
in education, motivation) 

• Differential familiarity with stimulus material 

• Differential familiarity with response procedures 

• Differential response styles (e.g., social desirability, 
extremity scoring, acquiescence) 

• Differences in environmental administration conditions, 
physical (e.g., recording devices) or social (e.g., class 
size) 

Item bias • Poor item translation and/or ambiguous items 

• Item-related nuisance factors (e.g., item may invoke 
additional traits or abilities) 

Note. See van de Vijver and Tanzer (1997). 

a construct (e.g., behaviors, attitudes, or norms) are not exactly identi­
cal across groups. Advocates of culture-relativistic positions, such as 
found in indigenous psychologies (Sinha, 1997) and cultural psychol­
ogy (Cole, 1996; Greenfield, 1997a, 1997b; Miller, 1997), tend to argue 
that (in the parlance of the present chapter) construct bias is the rule 
rather than the exception in cross-cultural psychology. 

An example is the concept of intelligence. Most tests of intelli­
gence tend to use an implicit definition of intelligence as made up of 
reasoning and logical thinking (such as the Raven tests), and to a 
lesser extent of acquired knowledge and memory (such as intelli­
gence batteries like the Wechsler Intelligence Scale for Children and 
the Wechsler Adult Intelligence Scale). These elements are also 
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found when individuals are asked to describe the characteristics of 
an intelligent person (Sternberg, Conway, Ketron, & Bernstein, 
1981). But studies in non-Western settings have reported that every­
day conceptions of intelligence are broader and also include social 
aspects. For example, Kokwet mothers (Kenya) said that an intelli­
gent child knows its place in the family and its expected behaviors, 
like proper ways of addressing other people. An intelligent child is 
obedient and does not create problems (Mundy-Castle, 1974, 
quoted in Segall, Dasen, Berry, & Poortinga, 1990). Studies in Zam­
bia (Serpell, 1993) and Japan (Azuma & Kashiwagi, 1987) similarly 
show that descriptions of an intelligent person go beyond the 
school-oriented domain with which intelligence is commonly associ­
ated in the United States and Europe. Another example of differen­
tial inclusiveness can be found in Ho's (1996) work on filial piety in 
China. He showed that, compared to the West, the Chinese tend to 
apply a broader definition. Obedience and paying respect to one's 
parents are elements that are also found in Western countries; but in 
addition, the Chinese concept refers to material care of parents 
when they grow older and need help. 

The problem of poor sampling of the universe is compounded 
when we work with short instruments, as often is the case. Many 
years ago Triandis (1978) complained that our measures tend to be 
very small samples of the universes of interest. This leads to what 
Embretson (1983) called "construct underrepresentation." Small 
numbers of items, often chosen for their homogeneity, are inter­
preted as adequately covering broad constructs. Although this issue 
is not unique to cross-cultural psychology, it is particularly salient 
here. In particular when the cultural groups to be compared show a 
large cultural distance, narrow measures are likely to show bias due 
to restricted construct representation. 

Method Bias. This is a generic term for a second type of bias, in­
cluding all nuisance variables due to method-related factors. The term 
was coined because such factors usually are described in the method 
section of empirical papers. There are two forms of method bias. 

The first is instrument bias. It involves all instrument properties 
that are not the target of study, but nevertheless induce differences 
in test scores. The best known source of instrument bias in mental 
testing is familiarity of subjects with stimuli and responses (or re­
sponse formats). A good illustration can be found in work by 
Serpell (1979). He was interested in perceptual skills of Zambian 
and British children. They were asked to reproduce figures, using 
paper and pencil, plasticine, hand positions, and iron-wire model­
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ing (which is popular in Zambia). As expected, the British children 
outperformed the Zambian children in paper-and-pencil drawings, 
whereas the Zambians scored significantly higher in the reproduc­
tion of iron-wire models. No differences were expected or found 
for the other media. Differential response familiarity provides a 
concise explanation of the findings. 

Personality and attitude inventories can also show instrument bias. 
For example, Hui and Triandis (1989) found that, compared to 
Euro-Americans, Hispanics chose more often extremes on a 5-point rat­
ing scale. This tendency was not found when a 10-point scale was used. 

The second category of method bias, administration bias, refers 
to score differences arising from difficulties with the instruction or 
other communication problems between tester and testee. Such 
problems are more likely to occur when tester or testee have to make 
use of a language other than their mother tongue. Loss of salient in­
formation may be due to the inability to express ideas in a second 
language (Gass & Varonis, 1991). Lack of knowledge of the culture of 
the testee may also lead to violations of local norms of courtesy. Both 
psychologists and survey researchers have addressed the potential 
influence of interviewer characteristics (such as gender, age, and eth­
nicity) on measurement outcome. In an overview of psychological 
studies of the race of tester on children's performance on intelli­
gence tests, Jensen (1980) concluded that there is a paucity of meth­
odologically adequate studies (e.g., almost no studies cross ethnicity 
of tester and testee). However, the available evidence does not point 
to large effects of tester's race. Survey researchers have examined the 
so-called deference theory. Cotter, Cohen, and Coulter (1982) found 
that subjects were more likely to display positive attitudes to a partic­
ular cultural group when they are interviewed by someone from that 
group (Reese, Danielson, Shoemaker, Chang, & Hsu, 1986). In gen­
eral, however, the size of interviewer effects tends to be small and 
inconsistent across studies (Singer & Presser, 1989). 

Instrument bias, especially, can have a pervasive effect on test 
scores. The influence of differences in education or previous test ex­
posure may affect the score on some items with a school-related con­
tent. More likely, such a difference will affect most or all items. Thus, 
method bias is likely to have consequences for any psychometric 
comparison, if scores are generalized to a universe that goes beyond 
the school context. Then method bias will result in intergroup score 
differences that are not construct related, but due to measurement 
artifacts. The implications are serious. The researcher or practitio­
ner, who compares scores across cultures (either explicitly by statis­
tically testing these differences, or implicitly by applying a norm 
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table to an individual from a different cultural group), will need to 
choose between two rival explanations: valid cross-cultural differ­
ences and method bias. The choice is often difficult to make, because 
of a lack of evidence to confirm or disconfirm either interpretation. 
Thus, it is important for test developers to acknowledge the impor­
tance of method bias and to attempt to reduce its influence to the ex­
tent possible (Hambleton, 1994; see also Sireci, Patsula, & 
Hambleton, chap. 4, this volume); all Administration Guidelines 
(13-18) serve this purpose. 

Item Bias (or Differential Item Functioning). This type of 
bias refers to validity threats that affect separate items, whereas con­
struct and method bias involve more general features of an instru­
ment. The term item bias was used initially (e.g., Cleary & Hilton, 
1968). After more than three decades of important psychometric de­
velopments in the detection of anomalous items (e.g., Ercikan, 2002; 
Holland & Wainer, 1993; Millsap & Everson, 1993; Sireci & Allalouf, 
2003), this term was replaced by differential item functioning; it 
was felt that the term bias had too much the connotation of a devia­
tion from a Euro-American standard, which was and still is the most 
frequently employed reference group in U.S. research. We adhere to 
the original term, because it stresses the close relationship with 
other types of bias and points to its essential feature: It is a validity 
threat and precludes a direct comparison of scores. 

The most important sources of item bias are poor translations and 
different connotations of words. For example, according to (Ameri­
can) Webster's dictionary, aggressiveness is "marked by bold deter­
mination and readiness for conflict," whereas the (British) Oxford 
Collins dictionary gives as first meaning "the act or practice of attack­
ing without provocation, especially beginning a quarrel or war." 
Here, the American meaning is only given as the third description. 
Interestingly, the words for "aggression" in, for example, German, 
French, Dutch, and presumably other languages are much closer in 
meaning to the British than to the American definition. 

A bewildering collection of definitions and statistical techniques 
to identify item bias have been proposed. But there is more conver­
gence in the field now than there was 10 or 20 years ago. One type of 
definition and a small set of statistical techniques have become ac­
cepted as most appropriate. It is essential in current definitions that 
item bias is defined as conditional on trait/ability level. What do we 
mean by this? Let us return to our example asking for the president of 
the United States. The higher score of American subjects on this 
question reflects a genuine difference of American and Dutch citi­
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zens and we would not want to dismiss this difference as bias (or as 
"adverse impact," to use another term introduced for invalid 
cross-cultural differences). 

For an analysis of item bias, we split up each of the two samples in 
a number of score groups (this process is called conditioning). In the 
first American score group, we have all subjects with a total score of 1 
on the test and, similarly, the first Dutch subgroup consists of all per­
sons with a score of 1. The next score group contains all persons with 
test scores of 2; the same is done for the other scores. This procedure 
allows us to make a detailed analysis; instead of just comparing aver­
age scores, it is now possible to compare American and Dutch scores 
with the same score level (i.e., we compare conditional on score 
level). The item about the president of the United States shows item 
bias if American and Dutch subjects with the same total test score do 
not have the same average score on the item. More precisely, an item 
is taken to be biased if persons with the same standing on the test 
construct (operationalized as the same total test score) do not have 
the same expected score on the item (operationalized as the average 
score on the item) (Holland & Thayer, 1988; Shepard, Camilli, & 
Averill, 1981; van de Vijver & Leung, 1997a, 1997b, 2000). 

Mellenbergh (1982; see also Clauser & Mazor, 1998) described a 
distinction between uniform and nonuniform bias. An item is uni­
formly biased if the difference in performance level is more or less 
constant across score levels (e.g., in each score group, the American 
testees outperform the Dutch by approximately the same amount). 
Bias is nonuniform if the size of the difference varies systematically 
across score levels. For example, in the low-scoring groups, there are 
relatively fewer Americans who know the name of their president 
than Dutch subjects knowing the name of their queen, but this differ­
ence gradually disappears for higher-scoring groups. 

Levels of Equivalence 

Bias challenges the comparability of scores obtained in different 
groups. More technically, bias threatens the equivalence of scores. 
In order to delineate the measurement consequences of bias for 
score comparability, four types of equivalence with hierarchically in­
creasing opportunities of ethnic comparisons are distinguished 
here (Van de Vijver & Leung, 1997a, 1997b, 2000; van de Vijver & 
Poortinga, 1997) (see Table 2.3). The first is called construct 
nonequivalence. It is characterized by a complete lack of compara­
bility; it amounts to "comparing apples and oranges." This type of 
equivalence is a consequence of construct bias. It is impossible to 
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TABLE 2.3 
Types of Equivalence 

Type of Equivalence Description 

Construct inequivalence Instrument measures different constructs in 
two cultural groups (i.e., "comparing apples 
and oranges") 

Structural equivalence/ Instrument measures the same psychological 
functional equivalence construct across cultural groups 

Measurement unit equivalence Instrument has the same measurement unit 
and a different origin across cultural groups 

Scalar equivalence/full score Instrument has the same measurement unit 
equivalence and origin across cultural groups 

carry out cross-cultural score comparisons that are based on inade­
quate or incomplete operationalizations. 

The second type of equivalence is known under various names; 
the two most common are structural equivalence and functional 
equivalence. It is associated with a category of procedures that are 
used to establish the identity of constructs across groups, as 
operationalized in a specific measurement instrument. In general, 
this form of equivalence requires that patterns of correlations be­
tween variables are the same in each of the groups. It is addressed in 
many test adaptation projects (Guideline 2). 

When a new language version of a test has been composed, the 
question of construct validity arises: Do the source and target lan­
guage versions measure the same psychological construct? The ques­
tion is relevant when an instrument has been literally translated. In 
such cases, confirmatory factor analyses or exploratory factor analy­
ses, followed by target rotations, are often used to examine factorial 
similarity of the items across cultural populations (for details, see, 
e.g., Byrne, Shavelson, & Muthen, 1989; Little, 1997; van de Vijver & 
Leung, 1997a, 1997b, 2000; Watkins, 1989). Similarity of factor load­
ings for each item is often seen as a necessary condition for structural 
equivalence. This holds for literally translated instruments. When in 
the translation process changes have been in the target language ver­
sion in order to ensure an adequate construct representation (i.e., 
when an adaptation has been made) the same factors should 
emerge, but a one-to-one correspondence between items in loading 
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patterns cannot be expected. For example, there are over 40 transla­
tions of Spielberger, Gorsuch, and Lushene's (1970) State-Trait Anx­
iety Inventory (STAI). In most of these translations the primary aim 
was not to produce a verbatim reproduction of the English version, 
but to compose an instrument that would assess anxiety in the target 
culture as adequately as possible. With this goal in mind, the factor 
analytic techniques mentioned are less appropriate and an examina­
tion of the nomological network of the instrument (Cronbach & 
Meehl, 1955) is more important. The procedure examines the ex­
pected pattern of high correlations with other measures of anxiety 
that are already available in the target language, and low or zero 
correlations with measures of presumably unrelated constructs. 

The next level of equivalence is called measurement unit equiva­
lence. This level requires that scales in each group have the same 
metric (i.e., measurements are the same at interval level). Two mea­
sures show measurement unit equivalence when they have the same 
measurement unit, but a different origin. This is the lowest level of 
equivalence at which comparisons of score levels can be validly 
made, be it with restrictions. Individual differences found in group A 
can be compared with individual differences in group B. For exam­
ple, if a test of extraversion meets this type of equivalence, the ques­
tion can be answered whether gender differences in extraversion are 
identical across cultural groups. However, due to a possible differ­
ence in the origin of the scale, no direct comparisons between scores 
across groups can be made. Thus, it is not possible to decide whether 
the one group has a higher level of extraversion than the other, or 
that person X from group A is more extravert than person Y from 
group B when the scale shows measurement unit equivalence. 

Absolute differences in score levels can be examined only when 
scores show the highest level of equivalence, called scalar equiva­
lence orfull score equivalence. Measures showing this type of equiv­
alence have the same measurement unit and the same origin across 
groups. With this type of equivalence, scores can cross cultural bor­
ders without problems and can be validly compared for persons be­
longing to different cultural or ethnic groups. 

Bias and Equivalence 

Bias and equivalence are closely related; some authors indeed treat 
the terms as interchangeable. After having introduced the terminol­
ogy, it is now possible to examine the relationships in some more de­
tail. Bias may or may not lower the level of equivalence of compar­
isons, as illustrated in Table 2.4. The level of equivalence will deter­
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TABLE 2.4 
Influence of Bias on the Level of Equivalence 

Level of Equivalence 

Measurement 
Type of Bias Structural Unita Scalara,b 

Construct bias yes yes yes 

Method bias 

Uniform no no yes 

Nonuniform no yes yes 

Item bias 

Uniform no no yes 

Nonuniform no yes yes 

Note. See Van de Vijver and Leung (1997b). aThe same measurement unit is assumed 
in each cultural group. bThe same origin is assumed in each cultural group. 

mine the type of comparison that is possible (Guideline 21). Direct 
score comparisons (e.g., members of group A are on average more 
extravert than are members of group B) require a higher level of 
equivalence (and hence less bias) than comparisons of constructs 
(e.g., can extraversion be taken as an identical construct in popula­
tions A and B?). Construct bias is the most serious challenge to score 
comparability, because it introduces a form of nonequivalence that 
precludes any cross-cultural comparison. For this reason non-
equivalence may seem undesirable, yet such a position may be start­
ing point of an exploration of important cross-cultural differences, 
that extend beyond method or item bias and even involve the con­
ceptualization of a construct (Greenfield, 1997a; Poortinga & van 
der Flier, 1988). 

If we are interested to know whether an instrument assesses the 
same trait or ability in different groups, it is sufficient to establish 
structural equivalence. Method bias in this case is unlikely to be a 
major concern. Statistical analyses of structural equivalence mainly 
consider correlations and method bias tends not to influence corre­
lations; therefore, these statistics are not affected by method bias. 
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When item scores are analyzed, the picture is more complicated. Ex­
ploratory factor analyses, followed by target rotations, have been 
proposed to address structural equivalence. Differences in factor 
loadings across groups are taken as evidence of item bias (if just a few 
items are biased) or lack of structural equivalence (if several items 
are biased). If an item shows uniform bias, it is quite likely that corre­
lations of the item with other items will remain invariant. Such an 
item will not be flagged as suspect in an exploratory factor analysis. 
However, exploratory factor analysis will be sensitive to nonuniform 
bias, because this type of bias is more likely to lead to different 
correlational patterns across cultural populations between the item 
and other items. It is well known from the item bias literature that 
uniform bias is much more common than nonuniform bias. So, it 
may well be that exploratory factor analysis, followed by target 
rotations, is an adequate procedure to identify item bias when only 
structural equivalence is sought. 

In the discussion of the metrical types of equivalence (measure­
ment unit and full score equivalence), the distinction between uni­
form and nonuniform bias should again be taken into account. 
Uniform bias does not challenge measurement unit equivalence, be­
cause at this level of equivalence scores still cannot be directly com­
pared across cultures; adding a constant to all scores in a single 
group does not affect this type of equivalence. However, uniform 
bias will affect the comparability of scores that show scalar equiva­
lence. On the other hand, nonuniform bias will lead to both mea­
surement and full score inequivalence because this type of bias 
destroys the identity of the measurement unit across groups. 

Sample Bias 

So far all forms of bias in this section are concerned with inequalities 
in the generalization of test scores to a universe or domain of behav­
ior in different cultural populations. One form of bias has not been 
mentioned, namely sample bias, or incomparability of samples. This 
concerns inequalities in the representativeness of samples for the 
cultural populations from which they are drawn. For example, in 
many studies university students serve as subjects, but in some 
countries entry to the university depends primarily on school per­
formance, whereas in other countries the socioeconomic status of 
the parents is the primary selection criterion. Thus, there are system­
atic differences between samples in relevant background character­
istics that provide an alternative explanation for any observed test 
score difference, in addition to the cultural characteristics of the 
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populations concerned. One instance that is well documented in 
the cross-cultural literature concerns the cognitive consequences of 
literacy. In many older studies of this kind, the comparison of 
literates and illiterates also amounted to a comparison of schooled 
and unschooled persons, because schooling and literacy are con­
founded (one learns reading and writing at school). Thus, the differ­
ence in schooling provides an alternative explanation to literacy in 
the explanation of differences. Scribner and Cole (1981) studied lit­
eracy among the Vai in Liberia and Berry and Bennett among the 
Cree in Canada (1991). In these groups literacy is transmitted 
through informal (i.e., nonschool) education. Interestingly, both 
studies found small cognitive consequences of literacy. 

OPTIONS IN TRANSLATING/ADAPTING TESTS 

It was argued before that linguistic and psychological criteria for 
good translations do not always converge. A word, sentence, or gen­
erally, any text in an assessment instrument is well translatable if a 
transformation of the source language text into a target language re­
tains all features of the source text. In other words, a text is translat­
able if linguistic and psychological considerations agree on what the 
best translation is. Linguistic considerations will focus on equality of 
aspects such as semantic meaning (does a back translation yield the 
original?), comprehensibility, readability, and style. Psychological 
considerations will refer to the absence of various types of bias, de­
scribed in the previous section, and hence, will involve the prag­
matics of language. Whereas linguistic considerations focus on 
textual aspects, psychological considerations place the instrument 
in a broader cultural context. Depending on the translatability of an 
instrument, three options are available in translations (various chap­
ters in Harkness, van de Vijver, & Mohler, 2003, deal with issues of 
translations and multilingual questionnaire design). 

Application Option 

The translation process is simple when a linguistically appropriate 
translation also turns out to be psychologically adequate. Such a 
translation will often be literal and will not entail major changes in 
wording. Van de Vijver and Leung (1997b) called this option appli­
cation, because the source language version can be simply applied 
in another cultural context. It is highly likely that a study of transla­
tion methods reported in cross-cultural journals, such as the Jour­
nal of Cross-Cultural Psychology, would show that the majority of 
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all comparisons reported are based on literal translations. This op­
tion is the most frequently chosen in empirical research for two rea­
sons. Such a translation is simple to make, which makes it a 
cost-effective choice. Moreover, all possibilities of comparisons as­
sociated with scalar equivalence are fully retained. The application 
option has an important limitation: It can be used only when bias (in 
particular construct and method bias) is unlikely. It is regrettable 
that many cross-cultural studies use the "quick-and-dirty" method of 
literal translation, without any serious concern for the pitfalls of 
cross-cultural comparison. 

Adaptation Option 

The second option is labeled adaptation. In our terminology, ad­
aptation amounts to the literal translation of some stimuli and to a 
change of others so as to maximize their cultural appropriateness 
in the target culture. Adaptation has become the generic term in 
the present book as well as in many other publications in psychol­
ogy to refer to the translation of instruments. This is a deliberate 
choice, which emphasizes the possible shortcomings of literal 
translations and the need to at least examine the psychological ap­
propriateness of these translations, if not change salient aspects 
of the instrument. Adaptations are needed for tests that show a 
moderate translatability: Some instrument features, such as in­
struction, examples, and exercises, may well be directly translat­
able in the target language, whereas, in particular the wording of 
items, may have to be changed. Such modifications will be re­
quired in order to deal with various forms of bias as already dis­
cussed. Examples can be found in the literature on the STAI (Laux, 
Glanzmann, Schaffner, & Spielberger, 1981; Spielberger et al., 
1970). The Minnesota Multiphasic Personality Inventory (MMPI) 
has been adapted to many cultural settings (Butcher, 1996); for 
example, Lucio, Reyes-Lagunes, and Scott (1994) adapted this in­
ventory for Mexico, and Cheung (1989; Cheung & Leung, 1998) 
for China. As another example, Liu et al. (1994) adapted the Cog­
nitive Abilities Screening Instrument, an instrument developed in 
the United States, to diagnose dementia in a Chinese population 
with a low level of formal education. Authors of adapted instru­
ments do not always aim at cross-cultural comparisons; they 
rather aim at an adequate coverage of a particular construct in a 
cultural group. The limited scope for cross-cultural comparison is 
then taken for granted (Guideline 12). 
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Assembly Option 

The third and last option is called assembly. It applies when instru­
ments are poorly translatable. If a literal translation of an instrument 
is seriously challenged for reasons of construct and/or method bias 
and an adaptation of the instrument would not provide an adequate 
coverage of the construct, a test author may decide to develop (as­
semble) an entirely new instrument in the target language. Serpell's 
(1993) study of the local conceptualization of intelligence of individ­
uals in Zambia and the development of a test on the basis of this con­
ceptualization is an example. Another example is Church's (1987) 
study of Filipino personality, which led him to formulate directions 
for the construction of a culturally more appropriate personality in­
strument. Also Cheung et al. (1996) can be mentioned; they devel­
oped the Chinese Personality Assessment Inventory, an instrument 
that contains several indigenous personality dimensions such as 
"face" and "harmony." In all these examples, researchers attempted 
to get an adequate representation of the psychological construct by 
deriving the instrument from local conceptualizations, which they 
had studied prior to the development of the instrument. From an 
equivalence perspective, the assembly option does not offer any 
scope for direct score comparisons. Yet, these studies are relevant to 
cross-cultural psychology by demonstrating that a Western concep­
tualization or instrument does not apply to some other cultural con­
text. Such studies are effective in achieving one of the first aims of 
cross-cultural and cultural psychology: the identification of Western 
bias in current theories and instruments in mainstream psychology 
(Berry, Poortinga, Segall, & Dasen, 1992). 

The appropriate choice for either application, adaptation, or as­
sembly is important in any project, because of its implications. If the 
aim is to achieve metric equivalence (measurement unit or full 
score), application is the most obvious choice, though some statisti­
cal models also allow for such comparisons with adapted instru­
ments. The application option assumes the absence of construct and 
method bias (item bias can be remedied post hoc by item elimina­
tion) . At a time when there is much pressure on scientists to publish, 
the application option can too easily become the default choice, be­
cause it combines a low investment to produce a translation with the 
(implicit) promise of metric equivalence. From a cross-cultural per­
spective, this is regrettable, because such a practice can easily lead to 
the administration of culturally inappropriate instruments and false 
assessment of psychological differences between cultural popula­
tions (Poortinga, 1975). We fully agree with the underlying principle 
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of various Guidelines (e.g., 2, 4-11, and 20) (Hambleton, 1994; van 
de Vijver & Hambleton, 1996; see also Hambleton, chap. 1, this vol­
ume), that it is the task of researchers to show the adequacy of their 
instruments. This recommendation deviates from current practice, 
in which the burden of proof is actually placed on the shoulders of 
the test users. 

Instead of maximizing the suitability of an instrument for 
cross-cultural comparisons, it is also possible to maximize the eco­
logical validity of an instrument. This is achieved by means of the as­
sembly option, and to a lesser extent, by means of the adaptation 
option. It appears, in sum, that maximizing suitability either for 
cross-cultural comparisons or for ecological validity in a specific cul­
tural context may well lead to a different approach in the 
translation/adaptation process. 

VALIDITY ENHANCEMENT 

To deal effectively with bias a proactive approach is needed. A plea 
for such an approach, as expressed in the previous sections, is in­
complete without an overview of methods and procedures to iden­
tify and control, or even eliminate bias. The present section attempts 
to present such an overview. However, a caveat is needed; it is im­
possible to provide an exhaustive listing. Each new test adaptation 
project will run into bias issues that, at least to some extent, will be 
unique to that project. On the other hand, there are many recurrent 
topics. This discussion of methods and procedures is based on what 
we see as important, recurring themes. 

When there is a suspicion of construct bias and behaviors associ­
ated with the construct are not identical across ethnic groups, it is 
impossible to devise any instrument that will yield comparable 
scores across cultural populations. It is important to establish the ex­
tent to which there is lack of overlap (Guideline 2). The statement 
that filial piety is higher (or lower) in China than, say, the United 
Kingdom, is misleading without reference to the incomplete cover­
age of the Chinese construct, if based on a Western instrument that 
leaves aside material aspects of filial piety. If the conclusion is based 
on the Chinese definition, the instrument is overinclusive in the UK. 

There are least two ways to deal with the problem. First, the con­
struct that is measured can be redefined in such a way that reference 
is made to over- or underinclusiveness. Instead of referring to a com­
parison of filial piety in general, we may describe our results in terms 
of material and nonmaterial aspects of filial piety. Second, special sta­
tistical techniques can be applied that can deal with dissimilar stimu­
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lus sets, such as item response theory (Fischer & Molenaar, 1995; 
Hambleton & Swaminathan, 1985; Hambleton, Swaminathan, & 
Rogers, 1991; van der Linden & Hambleton, 1997) or structural 
equation modeling (Bollen, 1989; Byrne, 1998; Marcoulides & 
Schumacker, 1996) (Guideline 11). The underlying principle is a dis­
section of a large universe in one or more cross-culturally common 
subdomains, while retaining within each cultural group the 
relationships with the culturally unique subdomains. 

A method to avoid construct bias is decentering (Werner & Camp­
bell, 1970). The concept is nowadays used in different ways. In the 
original meaning, decentering refers to the simultaneous develop­
ment of an instrument in various languages. Unlike in most transla-
tion/adaptation projects in which an existing instrument is translated 
in a target language, a group of test developers with representatives of 
the various target cultures is formed. Construct definitions or instru­
ment features, such as the instruction and items that are biased in 
favor of a particular cultural group, are likely to be signaled by test de­
velopers from other cultures. Words or sentences that refer to cul-
ture-specific knowledge or customs and threaten the translatability of 
the instrument, can be removed and replaced by more universally ap­
plicable references. Alternatively, researchers may decide that transla­
tion equivalence is not feasible and that an instrument allowing for 
more precise quantitative comparison is out of reach. Examples of this 
kind of approach are rare, presumably because of its laboriousness, 
and because researchers who have worked with an instrument before 
have an interest in the extension of their database. The recent intro­
duction of e-mail and the Internet may provide a new impetus. 

More recently, the concept of decentering has also been used in 
the translation of existing instruments. It amounts then to the re­
moval of culture-specific items and replacement with culturally 
more appropriate stimulus materials. In the terminology of the pres­
ent chapter, this would be the adaptation option. For example, 
Cortese and Smyth (1979) used this approach to produce a Spanish 
version of an English acculturation questionnaire. 

Related to decentering is the so-called convergence approach 
(Campbell, 1986). Suppose that an American and a Zimbabwean 
psychologist are interested in skills that are considered relevant by 
parents to be developed in children and the age at which these skills 
are mastered (called parental ethnotheories; S. Harkness & Super, 
1992). Both psychologists develop a scale, attuned to their own cul­
tural context, and both instruments are administered in both coun­
tries. Both similarities and differences in the data are then of interest. 
We are not aware of any empirical example of this procedure. 
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After data have been collected in various groups, there are (retro­
active) procedures to analyze equivalence. Some of these proce­
dures address construct and method equivalence simultaneously. 
These are attractive because of their power and easy implementa­
tion. For example, local informants can be asked to judge the ade­
quacy of the conceptualization and the appropriateness of 
instruments (Guideline 2). In particular, groups of bilinguals may 
generate useful information about the adequacy of an instrument 
(see Sireci, chap. 5, this volume). Similarly, local surveys in the target 
population can be held, in which free-response questions are asked 
(Guidelines 3-6). Also, the instrument can be administered in a tar­
get language in a nonstandard way, asking for explanations of an­
swers. These explanations will show whether questions are 
interpreted in the way intended by the test author. 

When an instrument has been substantially modified in the trans-
lation/adaptation process, it becomes important to demonstrate its 
construct validity in the target group. It is good practice to provide 
evidence that supports the construct validity of an instrument after 
its adaptation (Guideline 10 and 20). For example, Cheung (1989), 
who adapted the MMPI to China, examined the scale's ability to dis­
criminate between normals and patients and computed profiles for 
different diagnostic groups. Both lines of evidence supported the 
construct validity. Applications of multitrait-multimethod matrices 
(Campbell & Fiske, 1959), a methodologically sophisticated means 
of addressing method bias in test adaptations, are hard to find. 

More common is the application of confirmatory factor analysis 
(e.g., Taylor & Boeyens, 1991; Watkins, 1989; Windle, Iwawaki, & 
Lerner, 1988) and exploratory factor analysis, followed by target ro­
tations (McCrae & Costa, 1997; Piedmont & Chae, 1997; Schmidt & 
Yeh, 1992; Vandenberg & Hakstian, 1978). A recent innovation in 
exploratory factor analysis is simultaneous components analysis 
(e.g., Kiers, 1990; Kiers & ten Berge, 1989). Unlike in exploratory 
factor analysis, all data are treated together. A single set of principal 
components are estimated for all groups. These principal compo­
nents are by definition identical across groups; so, there is no need 
to evaluate the agreement as in exploratory factor analysis. The pro­
portion of variance accounted for by the joint principal compo­
nents is compared to principal component analysis of the separate 
data sets. An example can be found in Zuckerman, Kuhlman, 
Thornquist, and Kiers (1991). 

All Administration Guidelines (13-18) and two of the Documenta­
tion Guidelines (19 and 22) can be seen as recommendations on 
how to minimize method bias. Effective ways to address method bias 
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are the extensive training of test administrators (including some 
training in intercultural communication if tester and testee have a 
different ethnic background), and a detailed test manual with pre­
cise instructions. Even when these recommendations are carefully 
observed, method bias may still threaten the validity of cross-cultural 
comparisons. In particular when the cultural distance between 
source and target group is large, samples will differ so much in out-
come-relevant characteristics, such as education, motivation, or re­
sponse style, that the assessment of these characteristics becomes 
the only means of control. Statistical procedures, such as covariance 
analysis, can then be applied to examine to what extent observed 
cross-cultural score differences are due to sample background 
characteristics (Guideline 11). 

One more class of procedures for the analysis of equivalence in 
data are test-retest or training studies that allow for the cross-cul-
tural comparison of gain patterns. Differential gain patterns provide 
strong evidence for poor equivalence of scores. An example can be 
found in Nkaya, Huteau, and Bonnet (1994). These authors adminis­
tered Raven's Standard Matrices three times to sixth graders in 
France and Congo. There was a moderate improvement from the 
first to the second and no further gain from the second to the third 
administration in both groups when no time limit was applied. How­
ever, under timed conditions, both groups showed a clear increase 
in scores from the first to the second, but only the Congolese pupils 
had a further increase from the second to the third session. Such a 
finding obviously challenges the comparability of the scores 
obtained in first test administration. 

The final set of validity-enhancing techniques are those that ad­
dress item bias (Guidelines 7, 8, and 9). Both judgmental and 
psychometric procedures are dealt with elsewhere in this book (see 
chaps. 1 and 4) and are not discussed here. 

CONCLUSION 

A suspicion of cultural bias, or empirical evidence to this effect, means 
that the instrument concerned cannot be taken as equally representa­
tive of the universe or construct of interest in the populations under 
study. The most conservative strategy is to argue that the presence of 
bias precludes all comparisons. In our opinion this is the (only) cor­
rect strategy when constructs are defined in a culture-specific man­
ner. However, alternative strategies are possible when constructs 
show overlap across cultures and when bias is not due to the con­
struct per se, but to the way in which it is operationalized in a specific 
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instrument. In this chapter we have made various distinctions that can 
help to identify bias and the (negative) consequences for the 
cross-cultural equivalence of test scores, as well as approaches that 
help avoid these consequences. Cross-cultural test adaptation has a 
conceptual side as well a psychometric side. In this chapter we have 
emphasized the former. In the use of tests cross-culturally and the in­
terpretation of differences in patterns of scores and score levels, there 
are serious pitfalls, but many of them can be avoided if test authors 
and test users are aware of them. 
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Selected Ethical Issues

Relevant to Test Adaptations


Thomas Oakland 
University of Florida 

Psychology is acquiring global dimensions (Mays, Rubin, Saboruin, 
& Walker, 1996; Rosenzweig, 1999). Its scholarship, once depend­
ent mainly on contributions from persons in Western Europe and 
North America, is broadening to include research and other forms of 
scholarship from psychologists in many countries in Africa, Asia-Pa-
cific, Eastern Europe, and South America. Furthermore, its practices 
and technology are growing in popularity in many countries that 
recognize psychology's potential contributions to important social 
goals (e.g., higher educational attainment, more effective and effi­
cient industrial and managerial practices) and to resolving vexing 
social issues (e.g., mental illness, violence prevention, racial-ethnic 
understanding, population control). 

The globalization of psychology may be seen most readily in the 
international use of tests and other forms of data collection instru­
ments. Their use helps address various needs: to facilitate research, 
describe behavior, identify talent, certify attainment of knowledge 
and other abilities and skills, improve educational and vocational se­
lection, diagnose disorders, and monitor change. These needs are 
universal and prompt decisions by many countries to develop or in 
other ways acquire testing technology to help address these needs. 
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EARLY TEST DEVELOPMENT


China was the first country to use tests in a broad fashion, having de­
veloped standardized methods to assess competencies relevant to 
the work of civil servants more than 3,000 years ago (Zhang, 1988). 
Test development and use in Europe and North America occurred 
following the birth of psychology in the latter part of the 19th cen­
tury within Western Europe. 

CURRENT STATUS OF TEST USE 

Information on the degree to which tests are used in the more than 
200 countries in the world is incomplete. Research on tests used 
with adults generally remains unpublished (e.g., Bartram & Coyne, 
1998a) or discusses regional patterns (e.g., Bartram & Coyne, 
1998b; Muniz, Prieto, Almeida,& Bartram, 1999). Research on tests 
used with children and youth internationally is more substantial, 
broad-based, and accessible (Hu & Oakland, 1991; Oakland & 
Hambleton, 1995; Oakland & Hu, 1991, 1992, 1993). 

To date, some 455 test titles used to assess children and youth in 
one or more of the 44 countries surveyed have been identified. Tests 
used in many of these countries typically were developed in and ac­
quired from the United States, England, or France. Some tests were 
translated into the target country's language; others were not. The 
availability of national norms together with estimates of reliability 
and validity were found less frequently in adapted tests than in those 
developed locally (Oakland & Hu, 1991). 

Attempts to develop tests in each county often are thwarted by vari­
ous conditions. These include the unavailability of specialists in test 
development, political and social orientations that diminish the rele­
vance of individual difference and highlight egalitarian altitudes, and 
psychology's reliance on theory rather than empirical approaches. In 
addition, small populations in many countries together with a failure 
to honor copyright protection of tests reduce a legitimate financial re­
turn on investment associated with developing tests. 

Adapted tests generally are used under one of the following three 
conditions: for use in countries other than those in which they are 
developed; for use in countries in which they have been developed 
yet adapted for use with persons who differ in language, culture, or 
other important qualities; and for use in two or more countries in 
which cross-national practices occur. 

The first condition (i.e., adapting tests for use countries other 
than those in which they are developed) has been common. For ex­
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ample, Oakland and Hu (1993) found that many tests developed 
originally in the United States, England, and France were adapted for 
use in other countries (e.g., adapting a measure of intelligence de­
veloped in the United States for use in Kuwait). 

The second condition is becoming more common (i.e., adapting 
tests for use within their country of origin to improve their validity) as 
immigrants flee their war-ravaged native lands, migration increases 
due to political and economic changes, traditional border divisions 
become erased by new political alliances (e.g., the European Union), 
and other conditions that facilitate the flow of persons within new po­
litical and geographic sectors. For example, the number of first lan­
guages spoken by students in some public school districts within the 
United States exceeds 150. Within the United States, schools are re­
quired by law to assess children in their dominant language when 
being considered for special classes. Thus, the availability of tests 
adapted for use with persons who rely on foreign languages may help 
school districts comply with laws as well as facilitate assessment. 

Recognition that we live in a global and international society has 
sparked considerable interest in cross-national test-related activi­
ties, especially in industry and education. For example, multina­
tional corporations have develop personnel employment practices 
that rely on adapted tests. In addition, given a desire to develop 
world-class educational programs, many countries are participat­
ing in international studies on mathematics, science, and reading 
achievement; these studies rely heavily on adapted tests. As noted 
later, various governmental, nongovernmantal, and multinational 
corporations rely on information from cross-national studies when 
forming policy and instituting practices. The quality of adapted 
tests used to gather data will impact the validity and thus the useful­
ness of this information. 

ELEVEN IMPORTANT STAKE-HOLDERS 

Eleven or more groups of persons are likely to be involved in or are 
impacted by the use of adapted tests (see Table 3.1). They include 
the following. 

1. Test authors develop a test that later is adapted with their au­
thorization. The test adaptation may be completed either with or 
without the authors' involvement and assistance. For example, the 
State-Trait Anxiety Inventory has been adapted into more than 60 
languages and dialects. Its author, Dr. Charles Spielberger, has as­
sisted in approximately 25% to 30% of these adaptations. He re­
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TABLE 3.1 
Eleven Categories of Persons Involved in Translating Tests or Using Them 

1. Test authors who develop a test that later is adapted with their 
authorization 

2. Test companies that publish and distribute tests that later are adapted with 
their authorization 

3. Test authors who develop a test that later is adapted without their or the 
publisher's authorization 

4. Professionals employed to develop tests for use in multiple languages and 
countries 

5. Professionals who assist in adapting tests 

6. Professionals who educate others on the use of test adaptation methods 

7. Persons or organizations that need test information to make decisions 

8. Professionals who select and use adapted tests to acquire information 

9. Third parties (e.g., managers) who make use of data from adapted tests 

10. Persons who are tested with adapted tests and decisions are made about 
them 

11. Consumers of information obtained from cross-national studies that utilize 
adapted tests. 

ported (Spielberger, personal communication, September 15, 1999) 
that most adaptations were unauthorized. 

2. Test companies publish and distribute tests that later are 
adapted with their authorization. The test translation may be com­
pleted either with or without the company's involvement and assis­
tance. Two examples are provided. 

Dr. Richard Woodcock, the principal author of the Woodcock-John-
son Psycho-educational Battery-Revised (WJ-R), and its publisher, Riv­
erside Press, have authorized the adaptation of the WJ-R for use in the 
Czech and Slovak Republics, Hungary, and Latvia. They also are assist­
ing in these adaptations. Harcourt Assessment, Inc.1 has authorized 26 

1Given the test author's demise, Harcourt Assessment, Inc., the publisher and distributor 
of the WISC, is responsible for authorizing this test's adaptations. 
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official adaptations of the three versions of the Wechsler Intelligence 
Scale for Children (WISC), the WISC, the WISC-R, and the WISC-III, 
and has granted permission to translate and use the WISC in addi­
tional languages on a case-by-case basis for use in specific studies only. 
Remaining copies are to be destroyed when the study is complete. 
Harcourt Assessment, Inc. typically does not assist in these adapta­
tions (L. Murphy, personal communication, August, 1999). 

3. Test authors develop a test that later is adapted without their 
authorization or those of the publisher. For example, the various edi­
tions of the WISC constitute the most frequently used individually 
administered measure of children's intelligence in the world (Oak­
land & Hu, 1992). Although Harcourt Assessment, Inc. has autho­
rized 26 official WISC adaptations, its use has been documented in at 
least 34 countries. Thus, many unauthorized editions exist. 

4. Professionals trained in test development are employed to de­
velop tests for use in multiple languages and countries. For example, 
Microsoft's Certified Professional Program staff produces 45 or more 
tests yearly in 16 languages for use in 75 countries to help certify the 
competencies of millions of persons who use its produces (Fitzger­
ald & Ward, 1998). 

5. Professionals assist in adapting tests. Their work may include 
translating a test's language, developing and revising items, and col­
lecting data resulting in establishing new national norms, as well as 
the test's other psychometric features (e.g., reliability and validity es­
timates) . This work may be self-initiated or occur at the request of an­
other parry (e.g., a test distributor in need of an adapted test). 

6. Those who educate others on test adaptations methods also 
constitute an important component. They must ensure that the na­
ture of students' academic and professional preparation is current 
and thorough. 

7. Five consumer groups are impacted by the use of adapted 
tests. The first consists of persons or organizations that need test 
information to make decisions. Some examples follow. A Norwe­
gian psychologist needs to assess the mental abilities of an adoles­
cent from Central Africa. An Australian multinational corporations 
needs to hire additional middle managers in its Asia office. A uni­
versity admissions committee in Canada needs to make a decision 
on an application from an aspiring graduate student from Central 
America. The European Union seeks to assure comparable profes­
sional standards for physicians throughout Europe by using a 
common measure of medical practice competence. These and 
other needs by persons or organizations may stimulate a need for 
an adapted test. 
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8. The second consumer group consists of professionals who se­
lect and use adapted tests to acquire information. Teachers, counsel­
ors, nurses, physicians, managers, psychologists, and various other 
professionals (Oakland & Hu, 1991) routinely administer and score 
tests as well as interpret and report their results to assist in deci-
sion-making. 

9. Professional specialists in test use (i.e., 2nd Parties) often test 
persons (e.g., 1st Parties) to help others (i.e., 3rd Parties) make in­
formed and valid decisions about the persons tested. For example, 
the ultimate recipients of test information may include various 3rd 
Party professionals (e.g., human resource personnel, managers, ed­
ucators, physicians, and judges) who may request that one or more 
persons be tested. They constitute the third consumer group. 

10. The fourth consumer group consists of persons tested with 
adapted tests after which decisions are made about them. The de­
gree to which professionals display suitable ethical behaviors 
strongly impacts the validity of test-related decisions made about 
those who are tested. 

11. Various governmental and nongovernmental agencies, multi­
national corporations, and other consumers of information ob­
tained from cross-cultural or cross-national studies comprise the 
fifth consumer group. They rely on this information when forming 
policy and promoting practices. In addition, numerous behavioral 
scientists conduct cross-national research. The quality of adapted 
tests used to gather data will impact the validity and thus the useful­
ness of information they receive. 

TEST GUIDELINES AND STANDARDS 

General Guidelines and Standards 

Efforts to promote suitable practices governing the development 
and use of adapted tests can be guided by guidelines and standards 
at two levels. The first tier includes documents that address broad 
and important issues that impact test development and use in three 
areas: those that address conceptual and technical dimensions of 
test development and use (e.g., Standards for educational and psy­
chological testing, prepared by the American Educational Research 
Association, American Psychological Associations [APA], & National 
Council on Measurement in Education, 1999), those that identify 
the professional skills and abilities needed by those who use tests 
(e.g., British Psychological Society, 1998a, 1999: Eyde, Moreland, 
Robertson, Primoff, & Most, 1988; International Test Commission, 
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2000; Joint Committee on Testing Practices, 1988) and those that ad­
dress ethical issues. 

In reference to ethical issues associated with test development 
and use, some professional associations have well-defined ethics 
statements that address a broad range of issues (APA, 2002; British 
Psychological Society, 1998b). Only some of these issues focus on 
test development and use. Other codes and documents address test­
ing issues more directly (e.g., Canadian Psychological Association, 
1987; Joint Committee on Testing Practices, 1988; Kendall, 
Jenkinson, DeLemos, & Clancy, 1997; National Council on Measure­
ment in Education, 1995; Koene, 1997; Lindsay, 1996). Efforts to 
promote sound testing practices with adapted measures will benefit 
from scholarship in these three areas. 

Guidelines and Standards More Focused on Adapted Tests 

In addition, a second tier of documents is needed, those that ad­
dress issues more focused on test adaptations and their use. Again, 
documents are needed to address technical standards, professional 
skills and abilities, and ethics. 

Technical Standards. Progress is being made in developing 
conceptual and technical recommendations to help guide test adap­
tations that have universal application (Hambleton, 1994; 2001; also 
see chap. 1, this volume). These guidelines are critical to establishing 
sound practices for adapting tests and determining the equivalency 
of scores on them. These and other technical recommendations are 
subject to continued revisions. 

Professional Skills and Abilities. Guidelines or standards 
that discuss professional qualities of those who use adapted tests are 
not available. However, a number of features of the International 
Guidelines for Test Use (International Test Commission, 2000) and 
other sources (e.g., Joint Committee on Testing Practices, 1988; 
Eyde, et al., 1988) are applicable to test adaptations. 

Ethics. Scholarly literature on ethical issues associated with the 
development and use of adapted tests could not be located. Interna­
tional standards or guidelines that address these issues do not exist. 
Thus, one currently must rely on other documents that address ethi­
cal issues more broadly. 

For example, the International Guidelines for Test Use (Bartram, 
2001; International Test Commission, 2000) discusses five broad 
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and important ethical issues: (a) the need to act in a professional and 
ethical manner, (b) to ensure that those who use tests have desired 
competencies, (c) to be responsible for test use, (d) to ensure that 
test materials are secure, and (e) to ensure test results are confiden­
tial. Ethical statements from other associations (e.g., APA, 2002; Brit­
ish Psychological Society, 1998b; Joint Committee on Testing 
Practices, 1988; Kendall et al., 1997; National Council on Measure­
ment in Education, 1995) also include provisions relevant to 
adapted tests and should be consulted. 

PURPOSE OF THIS CHAPTER


Discussion of ethical issues more specific to translate tests may pro­
mote sound technical and professional practice in this emerging 
area. Thus, the main purpose of this chapter is to review selected 
ethical principles and standards from one well-established ethics 
code (i.e., the American Psychological Association's Ethical Princi­
ples of Psychologists and Code of Conduct, hereafter referred to as 
the Ethics Code; 2002) in light of various practices that may be asso­
ciated with adapting tests and their use. The behaviors of the 11 pre­
viously described groups involved in adapting tests and using 
information from them are referenced in light of 25 ethical stan­
dards. Reference to the previously identified 11 groups is made in an 
effort to suggest those groups that may be most vulnerable to each of 
the 25 standards. 

GENERAL ETHICAL PRINCIPLES 

Codes that address ethical behaviors typically are based on general 
principles. For example, the general principle to do no harm may 
constitute the bedrock ethical principle that permeates all profes­
sional ethics codes (Koocher & Keith-Spiegel, 1998). The Ethics Code 
rests on five critical principles. They are paraphrased below and serve 
as a basis for understanding the 25 ethical standards that follow. 

Beneficence and Nonmaleficence. Psychologists strive to 
benefit those with whom they work and whom they serve. They seek 
to safeguard the welfare and rights of those with whom they interact. 
They are alert to and guard against personal, financial, social, organi­
zational, or political factors that may lead to misuse of their influence. 

Fidelity and Responsibility. Psychologists establish and main­
tain relationships of trust with whom they work. They are aware of 
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their professional and scientific responsibilities to society and to the 
specific communities in which they work. They uphold professional 
standards of conduct, clarify their professional roles and obligations, 
accept appropriate responsibility for their behavior, and seek to man­
age conflicts of interest that could lead to exploitation or harm. 

Integrity. Psychologists seek to promote accuracy, honesty, and 
truthfulness in the science, teaching, and practice of psychology. 
They do not steal, cheat, or engage in fraud or subterfuge, or inten­
tionally misrepresent facts. They strive to keep their promises and to 
avoid unwise or unclear commitments. 

Justice. Psychologists recognize that fairness and justice enti­
tle all persons to have access to and benefit from the contributions 
of psychology and to equal quality in the processes, procedures, 
and services being conducted by psychologists. Psychologists take 
precautions to ensure that their potential biases, boundaries of 
competence, and limitations of their expertise do not lead to or 
condone unjust practices. 

Respect for People's Rights and Dignity. Psychologists re­
spect the dignity and worth of all people, and the rights of individu­
als to privacy confidentiality, and self-determination. Psychologists 
are aware of and, through their work, respect cultural, individual, 
and role differences, including those based on age, gender, gender 
identify, race, ethnicity, culture, national origin, religion, sexual ori­
entation, disability language, and socioeconomic status. 

TWENTY-FIVE ETHICS STANDARDS 

The following 25 standards are among the 89 standards that com­
prise the APA Ethics Code. In contrast to the five previously de­
scribed principles that are unenforceable, standards describe 
behaviors members are expected to display and are enforceable; vio­
lations may lead to sanctions. Examples used herein are intended to 
identify possible areas of applications to practices associated with 
adapting tests and their use. Examples are not derived of incidence 
surveys and are not intended to be exhaustive of all potential issues 
and problems that may be associated with this work. 

2.01 Boundaries of Competence 

(a) Psychologists provide services, teach, and conduct research 
with populations and in areas only within the boundaries of their 
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competence, based on their education, training, supervised expe­
rience, consultation, study, or professional experience. 

Example. Persons assist in adapting tests, use them in applied 
work, and design tests often work in uncharted waters. Technical 
guidelines governing test translation are new and developing. Litera­
ture on this topic is sparse. Few university programs exist interna­
tionally to help prepare professionals in this important and 
specialized area. Thus, most knowledge specific to test adaptations 
and their use is self-acquired. 

Self-acquired knowledge should be supported by formal educa­
tion, training, and supervised experiences, when possible. Further­
more, work performed as a team, in which members nurture, advise, 
and supervise one another, may result in higher standards than 
when work is performed alone. 

Knowledge of literature on methods to use when adapting tests, 
including guidelines for their adaptations (Hambleton, 1994, 2001; 
see also chap. 1, this volume), is indispensable to this work. Never­
theless, this literature is not widely known and thus not widely ap­
plied. Moreover, these guidelines are subject to revision as 
professionals develop both theory and technology to improve test 
adaptations (e.g., Hambleton, 2001). 

Those who use adapted tests should be especially cautious given 
the recent and emerging nature of this field. Practitioner should not 
assume an adapted test is comparable to the parent test. Groups 1-9 
(Table 3.1) may be most affected by this standard. 

2.03 Maintaining Competence 

Psychologists undertake ongoing efforts to develop and maintain 
their competence. 

Example. Persons engaged in adapting tests and using them 
should devote a major part of their professional life to this work in 
order to become competent in its many complex features. Compe­
tence is likely to require facility with languages, developmental and 
cognitive psychology, individual differences, cultural and social an­
thropology, sociology, psychometrics and statistics, and knowledge 
of the settings in which the tests will be used. In addition, the mainte­
nance and growth of knowledge and applications in any emerging 
field require an affiliation with area leaders and scholars, attendance 
at national and international conferences, and other fast-track meth­
ods to acquire state-of-the-art knowledge. Information provided 
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through journals and books, although helpful, may be outdated by 
the time it is published. Groups 1-8 (Table 3.1) may be most affected 
by this standard. 

2.04 Bases for Scientific and Professional Judgments 

Psychologists' work is based upon established scientific and profes­
sional knowledge of the discipline. 

Example. Many components important to the development of 
quality adapted tests and their use are well established, strong, and 
long-standing. For example, quantitative methods associated with 
test development, including those to establish norms and estimate 
reliability and validity, have a long tradition in Western psychology 
and constitute some of the strongest pillars of psychology (e.g., 
Anastasi & Urbina, 1997; Embretson & Hershberger, 1999; 
Haladyna, 1999; McDonald, 1999). Conceptual and theoretical ad­
vances in test development during the last two decades also contrib­
ute to our institutional strength (e.g., Byrne, 1998: Loehlin, 1998; 
Schumacker & Marcoulides, 1998). Thus, the basis for scientific 
judgments rests on a firm foundation. 

In addition, professional judgment in using tests also finds sup­
port in a 100 year tradition of using tests to make practical decisions 
about individuals and groups, in the various graduate professional 
programs that prepare applied professionals to use tests, and in a 
rich scientific literature on test use (e.g., Sattler, 1988). 

This knowledge provides a rich legacy. This knowledge base is 
vital to professionals involved in adapting tests. This knowledge is 
especially critical to the work of those who design and develop 
adapted tests and in other ways assist in their adaptation. This 
knowledge is less critical yet still helpful to those who use adapted 
tests as well as consumers of results from studies that rely on adapted 
tests. If asked, professionals should be able to refer to scientific and 
professional literature as a basis for their work. All groups (Table 3.1) 
may be affected by this standard. 

2.01 Boundaries of Competence 

(a) Where scientific or professional knowledge in the discipline of 
psychology establishes that an understanding of factors associated 
with age, gender, gender identity, race, ethnicity, culture, national 
origin, religion, sexual orientation, disability, language, or socio­
economic status is essential for effective implementation of their 
services or research, psychologists have or obtain the training, ex­



76 OAKLAND 

perience, consultation, or supervision necessary to ensure the 
competence of their services, or they make appropriate referrals.... 

Example. The study of individual differences in cognitive and 
other personal qualities gave rise to the discipline of psychology. Psy­
chology remains committed to the study of individual differences. 
The study of individual differences often extends to the study of 
group differences. Research and practice in psychology have re­
vealed that reliable and important differences in cognitive and other 
personal qualities exist as a function of age, gender, race, ethnicity, 
socioeconomic status, and other demographic qualities. These dif­
ferences often are revealed through test data (Herrnstein & Murray, 
1994; Jensen, 1980). 

However, some do not accept these research findings and in­
stead believe group differences are due to biased and invalid tests 
(e. g., Mercer, 1973; Oakland, 1977; Reynolds & Brown, 1984). The 
work of those engaged in adapting tests and using them occurs in 
social and cultural contexts. The views and attitudes of the general 
public often are strongly voiced, express important points, and 
should not be ignored. 

Those engaged in adapting tests and using them should be sensi­
tive to views and attitudes that tests are likely to be inherently invalid 
when used with different groups within one country and especially 
when used cross-nationally. Efforts to ensure that tests used with dif­
ferent groups have comparable validity and equilibrated scores are 
needed to overcome these negative expectations (Hambleton, 1994, 
2001; see also chap. 1, this volume). 

Adapted tests should be used only after demonstrating suitable 
psychometric qualities based on data acquired from the target popu­
lations. In addition, professionals who hold biased attitudes toward 
one or more groups (e.g., age, gender, race, ethnicity, socioeco­
nomic status) that may affect their work take steps to overcome their 
biases or refer work to others who lack these biases. Groups 1-5 and 
7-11 (Table 3.1) may be most affected by this standard. 

l.0l Misuse of Psychologists' Work 

If psychologists learn of misuse or misrepresentation of their work, 
they take reasonable steps to correct or minimize the misuse or mis­
representation. 

Example. On occasion, professionals may be asked to engage 
in adapting tests or using them when the work seemingly has dubi­
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ous merit. For example, although possessing knowledge that a sam­
ple is unrepresentative of the target population, professionals may 
be told to utilize an existing data set, perhaps even to duplicate 
subsamples, in an effort to acquire larger or more representative 
norms or to establish other psychometric qualities. Applied psychol­
ogists may be told to use an adapted test that lacks empirical validity 
and to describe it as comparable to one of the standard tests used in 
the industry. These conditions should be avoided. 

An adapted test that appears to be valid, based on face validity 
standards, should not be used if technical evidence that supports its 
validity for use with the target group and for specific purposes is lack­
ing. Psychologists do not engage in activities in which their abilities 
and skills are likely to be misused. Professionals are obligated to 
speak out when abuses and misuses occur and take reasonable steps 
to correct or minimize them. Groups 6, 8, and 9 (Table 3.1) may be 
most affected by this standard. 

3.05 Multiple Relationships 

(a) A multiple relationship occurs when a psychologist is in a pro­
fessional role with a person and (1) at the same time is in another 
role with the same person, (2) at the same time is in a relationship 
with a person closely associated with or related to the person with 
whom the psychologist has the professional relationship, or (3) 
promises to enter into another relationship in the future with the 
person or a person closely associated with or related to the person. 

A psychologist refrains from entering into a multiple relationship 
if the multiple relationship could reasonably be expected to im­
pair the psychologist's objectivity, competence, or effectiveness in 
performing his or her functions as a psychologist, or otherwise 
risks exploitation or harm to the person with whom the profes­
sional relationship exists. 

Multiple relationships that would not reasonably be expected to 
cause impairment or risk exploitation or harm are not unethical. 

(b) If a psychologist finds that, due to unforeseen factors, a po­
tentially harmful multiple relationship has arisen, the psycholo­
gist takes reasonable steps to resolve it with due regard for the 
best interests of the affected person and maximal compliance 
with the Ethics Code. 

(c) When psychologists are required by law, institutional policy, or 
extraordinary circumstances to serve in more than one role in ju­



78 OAKLAND 

dicial or administrative proceedings, at the outset they clarify role 
expectations and the extent of confidentiality and thereafter as 
changes occur. 

4.06 Consultations 

When consulting with colleagues, (1) psychologists do not dis­
close confidential information that reasonably could lead to the 
identification of a client/patient, research participant, or other 
person or organization with whom they have a confidential rela­
tionship unless they have obtained the prior consent of the per­
son or organization or the disclosure cannot be avoided, and (2) 
they disclose information only to the extent necessary to achieve 
the purposes of the consultation. (See also Standard 4.01, Main­
taining Confidentiality.) 

Example. Issues important to 3.05 and 4.06 are similar and thus 
are considered together. Those engaged in developing and adapting 
tests may acquire knowledge about a client-company that, if utilized 
outside of that setting, may be harmful. For example, a client-company 
(A) contracted with a test developer to adapt a test that is likely to neg­
atively impact sales of a comparable test by its competitor (B). The test 
developer later is asked by company B to work on improving its test so 
as to maintain its market leadership. The test developer's proprietary 
knowledge, gained from working in company A, would greatly assist 
her or his work in company B. The aforementioned standard is de­
signed to address this and other events that arise from consultation ac­
tivities that may contribute to multiple relationships. Groups 1-5 
(Table 3.1) may be most affected by these standards. 

3.07 Third-Party Requests for Services 

When psychologists agree to provide services to a person or entity at 
the request of a third party, psychologists attempt to clarify at the 
outset of the service the nature of the relationship with all individu­
als or organizations involved. This clarification includes the role of 
the psychologist (e.g., therapist, consultant, diagnostician, or expert 
witness), an identification of who is the client, the probable uses of 
the services provided or the information obtained, and the fact that 
there may be limits to confidentiality. 

Example. A company (i.e., Party 3) may need information on an 
applicant or current employee (Party 1) and thus ask a psychologist 
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and other assessment specialist (Party 2) to conduct the needed as­
sessment. Party 2 should clarify the nature and priorities of their re­
sponsibilities and should know prior to initiating their assessment 
services the extent to which their findings can be communicated to 
party 1. Furthermore, Party 2 should communicate to Party 1 the 
manner in which the test findings may be used by Party 3 and 
whether Party 1 will receive the results of the tests, be able to chal­
lenge the findings, and be permitted to present additional evidence. 
Groups 7-10 (Table 3.1) may be most affected by this standard. 

2.05 Delegation of Work to Others 

Psychologists who delegate work to employees, supervisees, or re­
search or teaching assistants or who use the services of others, such 
as interpreters, take reasonable steps to (1) avoid delegating such 
work to persons who have a multiple relationship with those being 
served that would likely lead to exploitation or loss of objectivity; (2) 
authorize only those responsibilities that such persons can be ex­
pected to perform competently on the basis of their education, 
training, or experience, either independently or with the level of su­
pervision being provided; and (3) see that such persons perform 
these services competently. 

Example. Persons responsible for adapting tests or providing 
assessment services that use such tests often delegate various techni­
cal tasks to subordinates. The tasks performed by subordinates may 
be technical, routine, and time-consuming yet nevertheless have an 
impact on the eventual quality of services rendered. Tasks are dele­
gated to subordinates only when the subordinates are properly pre­
pared to perform them and receive proper supervision. Groups 1-6 
(Table 3.1) may be most affected by this standard. 

6.01 Documentation of Professional and Scientific Work 
and Maintenance of Records 

Psychologists create, and to the extent the records are under their 
control, maintain, disseminate, store, retain, and dispose of records 
and data relating to their professional and scientific work in order to 
(1) facilitate provision of services later by them or by other profes­
sionals, (2) allow for replication of research design and analyses, (3) 
meet institutional requirements, (4) ensure accuracy of billing and 
payments, and (5) ensure compliance with law. (See also Standard 
4.01, Maintaining Confidentiality.) 



8Q OAKLAND 

6.02 Maintenance, Dissemination, and Disposal 
of Confidential Records of Professional and Scientific Work 

(a) Psychologists maintain confidentiality in creating, storing, ac­
cessing, transferring, and disposing of records under their control, 
whether these are written, automated, or in any other medium. 

(b) If confidential information concerning recipients of psycho­
logical services is entered into databases or systems of records 
available to persons whose access has not been consented to by 
the recipient, psychologists use coding or other techniques to 
avoid the inclusion of personal identifiers. 

(c) Psychologists make plans in advance to facilitate the appropriate 
transfer and to protect the confidentiality of records and data in the 
event of psychologists' withdrawal from positions or practice. 

Example. Issues described under 6.01 and 6.02 discuss some­
what similar issues and thus are considered together. The impor­
tance of providing documentation for one's work became very clear 
to the author while serving on panels that reviewed allegations of 
ethical misconduct of psychologists and attorneys. The inability to 
provide evidence supporting one's work often is seen as an absence 
of one's work. Failure to provide sufficient documentation is a lead­
ing cause of findings of ethical misconduct, even when such charges 
may be unwarranted. 

Those involved in adapting tests are responsible for fully docu­
menting their work so as to facilitate others' understanding and eval­
uation of this work. This documentation includes the conceptual 
and theoretical nature of the adaptation process, the project design, 
nature of the data acquired during this process, the data used to esti­
mate a test's reliability and validity, names and credentials of the per­
sons employed (including the translators), the amount of time 
devoted to one's work, and similar issues. Those who use adapted 
tests must be equally diligent in maintaining a record of their work. 

Care is needed in the creation, maintenance, dissemination, stor­
age, retention, and disposal of these records. One may be asked to 
display these data years later on issues currently unimaginable. The 
reputations of some eminent psychologists (e.g., Sir Cyrl Burt) have 
been tarnished after their demise and the credentials of many living 
professionals have been denigrated due to their failures in this 
important record-keeping area. 

Adapted tests should be considered important professional re­
sources and intellectual property that warrant security and thus 



 81 3. ETHICAL ISSUES RELEVANT TO TEST ADAPTATIONS

proper maintenance of records ("Test Security", 1999). Such records 
include the results of those tested with adapted tests together with 
data that provide evidence of the adapted test's norms and other 
psychometric qualities. Groups 1-5 and 7-9 (Table 3.1) may be most 
affected by these standards. 

9.05 Test Construction 

Psychologists who develop tests and other assessment techniques 
use appropriate psychometric procedures and current scientific or 
professional knowledge for test design, standardization, validation, 
reduction or elimination of bias, and recommendations for use. 

Example. Tests constitute technology that, prior to use, must 
meet minimum standards (e.g. American Educational Research 
Association, 1999). Adapted test also can be expected to meet 
these minimum standards. However, adapted tests may have 
psychometric characteristics that do not meet these standards. 
For example, normative data may be absent or unrepresentative. 
Estimates of reliability and validity acquired on the adapted test 
may be absent or meager. 

Psychologists refrain from personally misusing assessment 
techniques and discourage others from doing so. The absence of 
needed data or evidence that an adapted test's psychometric qual­
ities may be inadequate calls into question the usefulness and 
proper application of the test and thus its use. A test of this stan­
dard is met, in part, by the proper application of methods for 
adapting tests consistent with those advanced by Hambleton 
(1994, 2001; see also chap. 1, this volume). Current professional 
knowledge for designing, standardizing, validating, as well as 
identifying and minimizing bias always is subject to ongoing 
changes in light of new research and theory. Groups 1-5 (Table 
3.1) may be most affected by this standard. 

9.06 Interpreting Assessment Results 

When interpreting assessment results, including automated interpre­
tations, psychologists take into account the purpose of the assess­
ment as well as the various test factors, test-taking abilities, and other 
characteristics of the person being assessed, such as situational, per­
sonal, linguistic, and cultural differences, that might affect psycholo­
gists' judgments or reduce the accuracy of their interpretations. They 
indicate any significant limitations of their interpretations. 
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Example. The saying, "A workman is only as good as his tools" 
is applicable to the work of those who provide assessment services 
through the use of adapted tests. Assessment specialists who use an 
adapted test are familiar with its psychometric qualities. Knowl­
edge of a test's validity in light of the intended purpose for which a 
test is being used is particularly critical in forming judgments as to 
the degree to which a test user may have confidence in making deci­
sions based on a test's scores. In addition, the use of a test with a 
subgroups (e.g., those of a particular age, gender, or race) on 
whom psychometric data are absent may be inappropriate. Those 
who use adapted tests are expected to know the quality of their 
tools, to communicate this information accurately to others when 
requested, and to form judgments as to the applicability of these 
tools in light of research evidence. Groups 7 and 8 (Table 3.1) may 
be most affected by this standard. 

9.07 Assessment by Unqualified Persons 

Psychologists do not promote the use of psychological assessment 
techniques by unqualified persons, except when such use is con­
ducted for training purposes with appropriate supervision. 

Examples. Professional competencies of psychologists to use 
tests vary considerably both within and between countries (Oakland 
& Hu, 1991). One cannot expect all persons who use tests to be qual­
ified to do so. Some examples follow. 

Within the United States, many psychologists seek to streng­
then their professional practice and thus their income by offering 
assessment services despite having little preparation in test use. 
Within Europe, professional and academic standards differ con­
siderably from country to country. Psychologists in many Euro­
pean countries also may have little to no training in test use. The 
preparation of psychologists in many South American countries 
favors theoretical and qualitative aspects of psychology and pro­
vides little preparation in qualitative aspects, including assess­
ment methods. 

These and other conditions often result in psychologists being un­
qualified to use tests. Furthermore, a lack of knowledge of specific 
features of an adapted test they intend to use (e.g., its validity with a 
specific group) also diminishes their competence to make wise and 
informed judgments. Groups 7-9 (Table 3.1) may be most affected 
by this standard. 
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9.08 Obsolete Tests and Outdated Test Results 

(a) Psychologists do not base their assessment or intervention de­
cisions or recommendations on data or test results that are out­
dated for the current purpose. 

(b) Psychologists do not base such decisions or recommendations 
on tests and measures that are obsolete and not useful for the cur­
rent purpose. 

Example. Measures of cognitive abilities (i.e., intelligence, aca­
demic aptitudes, achievement) often are renormed every decade to en­
sure their currency, given the belief that significant differences occur in 
these abilities during this period of time. Measures of temperament, 
personality, and self-concept generally are renormed less frequently, 
given the belief that significant time-related differences in these quali­
ties do not occur as frequently Adapted tests also are subject to revision 
so as to prevent their obsolescence and ensure their currency Groups 
1-5 and 6-8 (Table 3.1) may be most affected by this standard. 

3.11 Psychological Services Delivered 
To or Through Organizations 

(a) Psychologists delivering services to or through organizations 
provide information beforehand to clients and when appropriate 
those directly affected by the services about (1) the nature and objec­
tives of the services, (2) the intended recipients, (3) which of the in­
dividuals are clients, (4) the relationship the psychologist will have 
with each person and the organization, (5) the probable uses of ser­
vices provided and information obtained, (6) who will have access to 
the information, and (7) limits of confidentiality. As soon as feasible, 
they provide information about the results and conclusions of such 
services to appropriate persons. 

(b) If psychologists will be precluded by law or by organizational 
roles from providing such information to particular individuals or 
groups, they so inform those individuals or groups at the outset of 
the service. 

9. 10 Explaining Assessment Results 

Regardless of whether the scoring and interpretation are done by 
psychologists, by employees or assistants, or by automated or other 
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outside services, psychologists take reasonable steps to ensure that 
explanations of results are given to the individual or designated rep­
resentative unless the nature of the relationship precludes provision 
of an explanation of results (such as in some organizational consult­
ing, preemployment or security screenings, and forensic evalua­
tions), and this fact has been clearly explained to the person being 
assessed in advance. 

Example. The preceding two standards address the need to be 
sensitive to communicating information to clients and others, and thus 
underscore the importance of language-related issues when testing and 
conveying test results. As noted later, failure to attend to language-re-
lated issues may attenuate a valid assessment of target qualities. 

Language abilities rarely are assessed directly. Language typically is 
used as a vehicle of communication in order to test other personal qual­
ities. One or more of the four language functions (e.g., reading, writing, 
listening, and speaking) typically are used to assess target qualities (e.g., 
vocational interests, intelligence, personality). Assurance that a per-
son's language skills are sufficiently developed and do not attenuate the 
assessment of the target qualities should be provided (Cummins, 1984; 
Oakland, Bernal, Holley, Natalicio, Leas, & Richard, 1980). 

Knowledge of two important language qualities often is needed 
when using adapted tests: language competence and, among those 
who use two or more languages, language dominance. 

Language competence refers a person's abilities to understand 
what others say, to speak, to read, and to write. Aperson may display 
deficient, average, or above average abilities in one or more of these 
four language functions. Those who are deficient in one or more 
functions should not be tested using methods that assume adequate 
skills in deficit functions. Also, methods used to deliver services, in­
cluding explanations of test results, should be consistent with the 
recipient's language competence. 

Knowledge of language dominance is important when assessing 
persons who are able to use one or more of the four language func­
tions in two or more languages. Dominance refers to whether a per-
son's language skills are less developed, about the same, or more 
developed in one than other languages. One typically tests using the 
more dominant language. Those who display comparable domi­
nance in two languages may need to be tested in both languages. 

Persons facile in two or more languages generally code informa­
tion in the language in which it was acquired. For example, personal 
and social qualities may have been acquired in one's native language 
whereas academic skills may be been acquired in one's second lan­
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guage. When this occurs, measures of personal and social qualities 
should be assessed using one's native language whereas measures of 
academic qualities should utilize the second language. 

Test results should be communicated to clients through their 
most dominant language and in light of their competence in using 
their dominant language. Groups 7-10 (Table 3.1) may be most af­
fected by these standards. 

9.11. Maintaining Test Security 

The term test materials refers to manuals, instruments, protocols, 
and test questions or stimuli and does not include test data as de­
fined in Standard 9.04, Release of Test Data. Psychologists make 
reasonable efforts to maintain the integrity and security of test ma­
terials and other assessment techniques consistent with law and 
contractual obligations, and in a manner that permits adherence to 
this Ethics Code. 

Example. Adapted tests should be considered important pro­
fessional resources and intellectual property that warrant security. 
Their use is jeopardized by not restricting their sale and use to prop­
erly prepared professionals, allowing unqualified persons to review 
the test, photocopying test protocols and manuals, and in other ways 
allowing nonprofessionals access to the adapted test. Groups 1-5 
and 7-10 (Table 3.1) may be most affected by this standard. 

5.02 Statements by Others 

(a) Psychologists who engage others to create or place public 
statements that promote their professional practice, products, or 
activities retain professional responsibility for such statements. 

(b) Psychologists do not compensate employees of press, radio, 
television, or other communication media in return for publicity 
in a news item. 

(c) A paid advertisement relating to psychologists' activities must 
be identified or clearly recognizable as such. 

Example. Psychologists engaged in adapting tests are responsi­
ble for supervising the manner in which such tests are communi­
cated to others. Statements that suggest an adapted test is equivalent 
to the parent scale, provides equivalent scores, and in other ways 
suggest their equality or validity must be supportable by credible sci­
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entific data. Testimonial evidence is insufficient. Psychologists take 
reasonable steps to correct misleading statements. Groups 1-5 and 
7-9 (Table 3.1) may be most affected by this standard. 

7.01 Design of Education and Training Programs 

Psychologists responsible for education and training programs take 
reasonable steps to ensure that the programs are designed to pro­
vide the appropriate knowledge and proper experiences, and to 
meet the requirements for licensure, certification, or other goals for 
which claims are made by the program. 

Example. Programs that prepare persons to translate tests need 
suitable resources. These resources include but are not limited to 
students and faculty with strong backgrounds in psychometric the­
ory and practice (including test development), faculty knowledge­
able in the theory and practice of test adaptations, needed hardware 
and software, together with practicum and internship experiences in 
which students learn to translate tests under close and able supervi­
sion. Program directors should work to ensure that needed re­
sources are obtained. Furthermore, given anticipated changes in test 
translation theory and methods, efforts are needed to ensure the 
currency of the program's academic, professional, and practical di­
mensions. Group 6 (Table 3.1) is most affected by these standards. 

8.02 Informed Consent to Research 

(a) When obtaining informed consent is required, psychologists 
inform participants about (1) the purpose of the research, ex­
pected duration, and procedures; (2) their right to decline to par­
ticipate and to withdraw from the research once participation has 
begun; (3) the foreseeable consequences of declining or with­
drawing; (4) reasonably foreseeable factors that may be expected 
to influence their willingness to participate such as potential risks, 
discomfort, or adverse effects; (5) any prospective research bene­
fits; (6) limits of confidentiality; (7) incentives for participation; 
and (8) whom to contact for questions about the research and re­
search participants' rights. They provide opportunity for the pro­
spective participants to ask questions and receive answers. 

Example. A subtle and important change occurred when the 
APA Publication Manual: Fourth Edition (1994) required publica­
tions to refer to those with whom psychologists conduct research as 
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participants, not subjects. The term participants acknowledges 
greater respect for the rights of those from whom test data are ac­
quired. When participating in data collection for adapted tests, par­
ticipants should be informed of the purposes of the tests, that 
participation is voluntary, and that they will experience no adverse 
consequences if they choose not to participate. They also should be 
informed of possible benefits, risks, and limits of confidentiality to­
gether with the name and address of persons to contact should they 
have questions or comments. Groups 1-5 and 7-11 (Table 3.1) may 
be most affected by this standard. 

8.11 Plagiarism 

Psychologists do not present portions of another's work or data as 
their own, even if the other work or data source is cited occasionally. 

Example. Plagiarism occurs commonly in test adaptation work 
(Oakland & Hu, 1991), especially when a test is adapted without the 
approval of its authors and publisher. Those who adapt a test by uti­
lizing items from other tests without the approval of authors and 
publishers are likely to be violating ethical standards. This practice 
should not be condoned. Furthermore, this practice may violate laws 
in those countries that provide copyright protection to intellectual 
property. As noted in the next section, professionals should acquire 
additional information about suspected practices and, if needed, 
take steps to discontinue them. Groups 4-8 (Table 3.1) may be most 
affected by this standard. 

1.O3 Conflicts Between Ethics and Organizational 
Demands 

If the demands of an organization with which psychologists are affili­
ated or for whom they are working conflict with this Ethics Code, 
psychologists clarify the nature of the conflict, make known their 
commitment to the Ethics Code, and to the extent feasible, resolve 
the conflict in a way that permits adherence to the Ethics Code. 

Example. Psychologists frequently work in settings that do not 
adhere to formally adopted ethics codes. For example, they may be 
employed by an organization that believes it must have a particular 
test adapted for an intended use by a near-by date. However, the data 
from the adapted test may not warrant its intended use. Neverthe­
less, directors within the organization may believe some test is better 
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than no test and decide to use the adapted test. This decision poses 
an ethical dilemma for psychologists. They are encouraged to seek to 
resolve this dilemma in ways that permit the adherence of an ethics 
code. All groups (Table 3.1) may be affected by this standard. 

1.04 Informal Resolution of Ethical Violations 

When psychologists believe that there may have been an ethical vio­
lation by another psychologist, they attempt to resolve the issue by 
bringing it to the attention of that individual, if an informal resolu­
tion appears appropriate and the intervention does not violate any 
confidentiality rights that may be involved. 

Example. A professional who suspects that test translation prac­
tices may violate ethical or legal standards first should consult with 
those involved in test adaptation work to ascertain whether violations 
are occurring. If they are, the professional should take steps to discon­
tinue the use of the translated test personally and by the profession. As 
noted later in Standard 1.05, efforts to educate and, if warranted, sanc­
tion those who violate ethical standards should be considered. 
Groups 1-5 and 7-9 (Table 3.1) may be most affected by this standard. 

1.05 Reporting Ethical Violations 

If an apparent ethical violation has substantially harmed or is likely 
to substantially harm a person or organization and is not appropri­
ate for informal resolution ... or is not resolved properly in that fash­
ion, psychologists take further action appropriate to the situation. 
Such action might include referral to state or national committees 
on professional ethics, to state licensing boards, or to the appropri­
ate institutional authorities. This standard does not apply when an 
intervention would violate confidentiality rights or when psycholo­
gists have been retained to review the work of another psychologist 
whose professional conduct is in question. 

Example. The adjudication of alleged ethical violations re­
quires the accused person to belong to a professional association 
that (a) has an established code of ethics that details standards rele­
vant to the alleged violation and (b) provides an operational system 
of review and enforcement. Upon finding an unethical behavior, 
possible outcomes may range from letters of warning to removal of 
one's license to practice and expulsion from membership in the as­
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sociation. Civil legal action also may be initiated. All groups (Table 
3.1) may be affected by this standard. 

A FINAL NOTE 

This volume discusses various issues important to adapting tests and 
their use. This chapter reviewed six ethical principles and 25 stan­
dards from APA'S Ethical Principles of Psychology and Code of Con­
duct (2002) in light of various practices that may be associated with 
adapting tests and their use. 

Ethical issues form one of the important cornerstones of profes­
sional practice, including that associated with adapting tests and 
using them. Thus, further discussion of ethical issues associated with 
the important work in this area seems warranted. 

Further discussions at conferences, in journals, and in other fo­
rums may shed light on a need to further promote knowledge and 
application of ethical issues that impact test development and use, 
including that associated with adapted tests. In addition, discussions 
should consider a need to develop an ethics code that transcends na­
tional boundaries and addresses broad and prevailing issues impor­
tant to testing practices. Research that identifies important and 
prevailing behaviors that either may pose ethical dilemmas or clearly 
violate ethical behavior is warranted before developing a behavior-
based ethics code. 

The profession is fortunate to have various forms of scholarship 
that discuss ethics. These include the following: American Psycho­
logical Association. (2002), British Psychological Society (1998a, 
1998b), British Psychological Society Steering Committee on Test 
Standards (1999), Canadian Psychological Association (1987), Eyde 
et al. (1988), International Test Commission (2000), Joint Commit­
tee on Testing Practices (1988), Kendall et al. (1997), Koene, (1997), 
Koocher and Keith-Spiegel (1998), Lindsay (1996), and the National 
Council on Measurement in Education (1995). Further efforts to ex­
amine ethics issues can use these and other existing resources as a 
springboard for this work. 

AUTHOR'S NOTES 

Thomas Oakland is University of Florida Research Foundation Pro­
fessor, past president of the International Test Commission, past 
president of the International School Psychology Associations, and 
President of the International Foundation for Children's Education. 



9O OAKLAND 

Appreciation is expressed to Drs. Ronald Hambleton and Fons van 
de Vijver for their constructive comments on an earlier draft of this 
manuscript. 

REFERENCES


American Educational Research Association, American Psychological Associa­
tion, & National Council on Measurement in Education. (1999). Standards 
for educational and psychological testing. Washington DC: American Edu­
cational Research Association. 

American Psychological Association. (1994). Publication manual of the Ameri­
can Psychological Association: Fourth Edition. Washington, DC: Author 

American Psychological Association. (2002). Ethical principles of psychology 
and code of conduct. American psychologist, 57, 1060-1073. 

Anastasi, N., & Urbina, S. (1997).Psychological Testing: Seventh Edition. Upper 
Saddle River, NJ: Prentice Hall. 

Bartram, D., & Coyne, I. (1998a). The ITC/EFPPA survey of testing and test use 
in countries world-wide. Technical report for the ITC Council. 

Bartram, D., & Coyne, I. (1998b). The ITC/EFPPA survey of testing and test use 
in countries within Europe. Technical report for the EFPPA Task Force. 

British Psychological Society. (1998a). Certificate and register of competence 
in occupational testing general information pack (Level A). Leicester, Eng­
land: Author. 

British Psychological Society (1998b). Code of conduct, ethical principles and 
guidelines. Leicester, England: Author. 

British Psychological Society. (1999). Certificate and register of competence in 
occupational testing general information pack (Level B). Leicester, Eng­
land: Author. 

British Psychological Society Steering Committee on Test Standards. (1999). 
Checklist of competencies in educational testing: Foundation level. 
Leicester, England: Author 

Byrne, B. (1998). Structural equation modeling with Lisrel, Prelis, and 
Simplis. Mahwah, NJ: Lawrence Erlbaum Associates. 

Canadian Psychological Association. (1987). Guidelines for educational and 
psychological testing. Ottawa: Author. 

Cummins, J. (1984). Bilingualism and special education: Issues in assessment 
and pedagogy. Clevedon, Avon, England: Multilingual Matters Ltd. 

Embretson, S., & Hershberger, S. (1999). The new rules of measurement. 
Mahwah, NJ: Lawrence Erlbaum Associates. 

Eyde, L. D., Moreland, K. L., Robertson, G. J., Primoff, E. S., & Most, R. B. 
(1988). Test user qualifications: A data-based approach to promoting 
good test use. Issues in Scientific Psychology. Washington, DC: American 
Psychological Association. 

Fitzgerald, C., & Ward, P. (1998). Computer-based testing: A Global perspective. 
An address to the meeting of the International Congress of Applied Psychol­
ogy, San Francisco, CA. 



 91 3. ETHICAL ISSUES RELEVANT TO TEST ADAPTATIONS

Haladyna, T. (1999). Developing and validating multiple-choice test items. 
Mahwah, NJ: Lawrence Erlbaum Associates. 

Hambleton, R. K. (1994). Guidelines for adapting educational and psychologi­
cal tests: A progress report. European Journal of Psychological Assessment, 
10, 229-244. 

Hambleton, R. (2001). The next generation of ITC test translation and adaptation 
guidelines. European Journal of Psychological Assessment, 17(5), 164-172. 

Herrnstein, D. J., & Murray, C. (1994). The Bell curve. NewYork: The Free Press. 
Hu, S., & Oakland, T. (1991). Global and regional perspectives on testing chil­

dren and youth: An international survey. InternationalJournal of Psychol­
ogy, 26(3), 329-344. 

International Test Commission (2000). International guidelines for test-use. 
Punta Gorda, Florida: Author 

Jensen, A. (1980). Bias in mental testing. New York: The Free Press. 
Joint Committee on Testing Practices. (1988). Code of fair testing practices in 

education. Washington DC: American Psychological Association. 
Kendall, I., Jenkinson, J., De Lemos, M., & Clancy, D. (1997). Supplement to 

guidelines for the use of psychological tests. Melbourne: Australian Psycho­
logical Society. 

Koene, C. J. (1997). Tests and professional ethics and values in European psy­
chologists. European journal of Psychological Assessment, 13, 219-228. 

Koocher, G. P., & Keith-Spiegel, P. (1998). Ethics in psychology (2nd ed.). New 
York: Oxford University Press. 

Lindsay, G. (1996). Psychology as an ethical discipline and profession. Euro­
pean Psychologist, 1, 79-88. 

Loehlin, J. (1998). Latent variable models. Mahwah, NJ: Lawrence Erlbaum As­
sociates. 

Mays, V, Rubin, J., Saboruin, M., & Walker, L. (1996). Moving toward a global 
psychology. American Psychologist, 51, 485-487. 

McDonald, R. (1999). Test theory. Mahwah, NJ: Lawrence Erlbaum Associates. 
Mercer, J. (1973). Labeling the mentally retarded. Los Angeles: University of 

California Press. 
Muniz, J., Prieto, G., Almeida, L., & Bartram, D. (1999). Test use in Spain, Portu­

gal, and Latin American countries. European Journal of Psychological As­
sessment, 15, 151-157. 

National Council on Measurement in Education. (1995). Code of professional 
responsibilities in educational measurement. Washington, DC: Author. 

Oakland, T. (Ed.). (1977).Psychological and educational assessment of minor­
ity children. Larchmont, NY: Brunner-Mazel. 

Oakland, T., Bernal, E., Holley, F., Natalicio, D., Leas, R., & Richard, L. (1980). As­
sessing students with limited English speaking abilities. Texas Outlook, 64, 
32-33. 

Oakland, T., & Hambleton, R. (Eds.). (1995). International perspectives on as­
sessment of academic achievement. Norwell, MA: Kluwer Academic. 

Oakland, T., & Hu, S. (1991). Professionals who administer tests with children 
and youth: An international survey. Journal of Psychoeducational Assess­
ment, 9(2), 108-120. 



92 OAKLAND 

Oakland, T., & Hu, S. (1992). The top ten tests used with children and youth 
worldwide. Bulletin of the International Test Commission, 99-120. 

Oakland, T., & Hu, S. (1993). International perspectives on tests used with chil­
dren and youth. Journal of School Psychology, 31, 501-517. 

Reynolds, C., & Brown, R. T. (1984). Perspectives on bias in mental testing. 
New York: Plenum. 

Rosenzweig, M. (1999). Continuity and change in the development of psychol­
ogy around the world. American Psychologist, 54, 252-259. 

Sattler, J. (1988). Assessment of children: Cognitive applications. San Diego: 
Author. 

Schumacker, R., & Marcoulides, G. (1998). Interaction and nonlinear effects in 
structural equation modeling. Mahwah, NJ: Lawrence Erlbaum Associates. 

Standards for educational and psychological testing. (1999). Washington DC: 
American Educational Research Association. 

Test security: Protecting the integrity of tests. [Editorial]. (1999).American Psy­
chologist, 54, 1078. 

Zhang, H. (1988). Psychological measurement in China. International Journal 
of Psychology, 23, 101-117. 



4


Statistical Methods

for Identifying Flaws


in the Test Adaptation Process


Stephen G. Sireci 
University of Massachusetts at Amherst 

Liane Patsula 
Educational Testing Service 

Ronald K. Hambleton 
University of Massachusetts at Amherst 

In conductingcross-cultural research, it is imperative that research­
ers examine the assessment instruments theyare using for anyprob­
lematic translations/adaptations.1 In particular, when there is 
interest in comparing test results obtained from different cultures, 
researchers should investigate the assessment instruments they are 
using for construct, method, and item bias (see, e.g., van de Vijver & 

In cross-lingual assessment, the term adaptation is considered preferable to translation 
because the former term does not implya literal word-to-word translation. The test adaptation 
process is typically more flexible, allowing for more complex word substitutions so that the in­
tended meaning is retained across languages, even though the translation is not completely lit­
eral (Geisinger, 1994). In this chapter, we use the two terms interchangeably, because many 
readers new to this area may be unfamiliar with what we mean by adaptation. 
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Leung, 1997; van de Vijver & Tanzer, 1997). For if such biases exist 
and are not identified, comparative inferences across cultures will 
not be valid. For this reason, the Standards for Educational and 
Psychological Testing (American Educational Research Association, 
American Psychological Association, & National Council on Mea­
surement in Education, 1999) and the Guidelines for Adapting Edu­
cational and Psychological Tests (see chap. 1, this volume) require 
cross-cultural researchers to provide evidence of the comparability 
of different language versions of an assessment when scores from 
the different versions are intended to be comparable. 

Although there are both judgmental and statistical strategies to 
identify and address bias, this chapter focuses on statistical tech­
niques for addressing construct, method, and item biases that may 
be present in cross-lingual assessments. This chapter, which ex­
pands on many of the ideas presented in chapter 2 by van de Vijver 
and Poortinga, is divided into three sections. The first section in­
cludes descriptions of statistical techniques to assess construct 
equivalence. The second section presents strategies to assess and ad­
dress method bias. In the third section, classical and modern meth­
ods for identifying item bias are listed and discussed. Table 4.1 
presents an overview of the methods and examples described in the 
chapter. This table follows the classification scheme provided in van 
de Vijver and Tanzer (1997), who partitioned common sources of 
bias in cross-cultural assessment into these three categories. 

STATISTICAL TECHNIQUES 
TO ASSESS CONSTRUCT EQUIVALENCE 

Cross-cultural researchers can use statistical techniques both before 
and after field-testing to evaluate the construct equivalence of their 
assessment instruments. Given that there are no test or item score 
data before field-testing, researchers are limited in the amount of in­
formation they can gather. Therefore, the majority of research on the 
construct equivalence of translated assessment instruments has 
been conducted on field-test or operational data. 

Before Field-Testing 

In the absence of item response data, the construct equivalence of dif­
ferent language versions of an assessment can be examined by gather­
ing data from subject matter experts representing the different 
languages and cultures of interest. Similar to content validity studies 
conducted on educational tests, items on an assessment can be rated 
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TABLE 4.1 
Source of Bias in Test Adaptations and Some Seminal References 

Source of Bias Description References 

Construct Bias Construct not relevant in all Hambleton (1993, 1994) 
cultures (conceptual Hui & Triandis (1985) 
equivalence); construct is not Geisinger (1994) 
operationally defined Reise, Widaman,& Pugh (1993) 
consistently across cultures; Sired, Bastari, &Allalouf (1998) 
measurement of the construct van de Vijver & Tanzer (1997) 
is not consistent across 
cultures 

Method Bias Biases in test administration van de Vijver & Tanzer (1997) 
conditions; unfamiliarity of 
item formats in one or more 
cultures; differential response 
styles (e.g., social desirability); 
incomparability of samples 
(selection bias); interviewer 
effects (e.g. halo effects) 

Item Bias Faulty translation; differential Allalouf, Hambleton, & Sireci (1999) 
relevance of items across Angoff & Cook (1988) 
cultures; nuisance factors Budgell, Raju, & Quartetti (1995) 

Ellis (1995) 
Gierl, Rogers, & Klinger (1999) 
Hulin, Drasgow & Komocar (1982) 
Sireci & Berberoglu (2000) 
Swaminathan & Rogers (1990) 

according to one or more criteria to shed light on the construct mea­
sured. An innovative example of the use of subject matter experts to 
evaluate construct equivalence is the study conducted by Hui and 
Triandis (1985). In this study, small samples of judges from different 
cultures evaluated the "similarity in meaning of pairs of items to be 
used in an assessment" (p. 141). The authors used individual differ­
ences multidimensional scaling to discover the characteristics the 
judges used in making their similarity ratings. If the characteristics 
used to rate item similarity are consistent across judges, preliminary 
evidence of construct equivalence is provided. If judges from differ­
ent cultures use different characteristics, this information can be used 
to modify one or both versions of the assessment. 

The Hui and Triandis (1985) study illustrates one means of gather­
ing cross-cultural data on an assessment before it is administered. Al­
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though there is little research in this area, other designs using 
content experts from different language backgrounds, or bilingual 
content experts, are also possible. For example, bilingual experts 
could be asked to rate the similarity in difficulty of items from an 
achievement test. This procedure may identify items that would later 
be flagged for bias if studies of differential item functioning (DIF) 
were conducted after the test was administered. 

After Field-Testing 

After field-testing, when examinee response data are available, there 
exist at least four statistical approaches for assessing construct 
equivalence across assessment instruments: exploratory factor anal­
ysis, confirmatory factor analysis, multidimensional scaling, and 
comparison of nomological networks. In this section, we briefly de­
scribe each approach. 

Exploratory Factor Analysis. Exploratory factor analysis is 
one of the oldest and most popular methods for evaluating whether 
different language versions of a test measure the same construct. In 
fact, van de Vijver and Poortinga (1991) and Poortinga (1991) de­
scribed factor analysis as the most frequently used statistical tech­
nique to assess whether a construct in one culture is found in the 
same form and frequency in another culture (e.g., Butcher & Garcia, 
1978). The exploratory factor analysis approach involves factor ana­
lyzing item or test score data separately for each cultural group. The 
resulting factor loading matrices are then inspected visually for con­
sistency across groups. Although this approach is intuitively appeal­
ing, comparing separate factor structures is difficult, and there are 
no commonly agreed upon rules for deciding when the structures 
can be considered equivalent. Therefore, statistical approaches, es­
pecially those that can simultaneously accommodate multiple 
groups, are preferable. Confirmatory factor analysis and weighted 
multidimensional scaling are two such approaches. 

Confirmatory Factor Analysis. In confirmatory factor analy­
sis (CFA) the structure of an assessment is hypothesized a priori and 
examinee data are used to evaluate the viability of the hypothesized 
structure (see, e.g., Byrne, 1998, 2001, 2003). The hypothesized 
structure is incorporated into a structural equation model and is 
constrained to be equal across all groups. A typical construct equiva­
lence hypothesis tested using CFA is whether the factor loading ma­
trix is equivalent across all groups. The structure of the factor 
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loading matrix is usually an "independent clusters structure" (Mc­
Donald, 1985), which specifies that: (a) each measured variable has a 
nonzero loading on only the factor it was designated to measure, (b) 
correlations among the factors (i.e., lower diagonal of the phi ma­
trix) are freely estimated, and (c) the errors associated with the factor 
loadings (i.e., theta delta matrix) are uncorrelated (Marsh, 1994). 

In the cross-lingual assessment arena, researchers have used CFA 
to evaluate whether the factor structure of an original version of an 
assessment is consistent across subsequent versions translated into 
another language (e.g., Brown & Marcoulides, 1996; Reise, 
Widaman, & Pugh, 1993; Robie & Ryan, 1996; Sireci, Bastari, & 
Allalouf, 1998). CFA is an attractive option for evaluating construct 
equivalence across adapted instruments because it can handle multi­
ple groups simultaneously, statistical tests of model fit are available, 
and descriptive indices of model fit are provided. When an assess­
ment comprises items that are scored dichotomously, CFA may be 
problematic because the underlying models are linear and the rela­
tionships among dichotomous items are often nonlinear (McDon­
ald, 1982). However, this limitation may be overcome by grouping 
items together into parcels before the analysis. An example of using 
CFA to evaluate the construct equivalence of different language 
versions of a test is provided in a subsequent section. 

Multidimensional Scaling. Multidimensional scaling (MDS) 
is another attractive approach for evaluating construct equivalence 
across different language versions of an assessment. Like exploratory 
factor analysis, MDS analysis does not require specifying test struc­
ture a priori. However, like CFA, the data from multiple groups can 
be analyzed simultaneously. Using an individual differences MDS 
analysis, such as the INDSCAL model (Carroll & Chang, 1970), a 
common structure can be fit simultaneously to all groups, and then 
structural differences across groups can be assessed by looking at the 
"group (subject) weights," which are used to modify the common 
structure to best fit the data for each group. MDS provides a means 
for discovering the dimensionality underlying examinees' response 
data, and for evaluating whether this dimensionality is consistent 
across all groups (or versions of the test) of interest. Another attrac­
tive feature of MDS is that it does not require a linear model to derive 
the structure underlying the data. 

Example of CFA and MDS Analysis of Construct Equivalence. 
Sireci, Bastari, and Allalouf (1998) used CFA and MDS to evaluate 

the construct equivalence of items from the verbal reasoning section 
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of the Psychometric Entrance Test (PET), which is a test used by col­
leges and universities in Israel for making admissions decisions 
(Beller, 1994; see also chap. 12, this volume). Figure 4.1 presents a 
two-dimensional representation of the items derived using MDS. 
The items tended to be grouped together in the MDS space accord­
ing to their content specifications (analogies, logic, reading compre­
hension, sentence completion). Of more interest is Fig. 4.2, which 
presents the group weights on these same dimensions. Data from 
two groups of examinees who took the Hebrew versions of the test 
and two groups who took the Russian version (sample sizes were 
about 1,300 for each group) were used in the analysis. As can be seen 
in Fig. 4.2, the group weights were very similar, which suggests simi­
larity of structure (construct equivalence) across groups. 

Sireci, Bastari, and Allalouf (1998) also used CFA to evaluate the 
construct equivalence of these two different versions of this test. Fol­
lowing the content specifications, they fit a four-factor model to the 
data for both groups. Four different CFA models were fit to the data. 
The first model constrained the four underlying factors to be com-

FIG. 4.1. MDS configuration of PET verbal items. AL = analogy, LO = logic, 
RC = reading comprehension, SC = sentence completion. 
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FIG. 4.2. Group weights for PET data. Note: H = Hebrew, R = Russian. 

mon across the Hebrew and Russian groups, the second model con­
strained the factor loading matrix to be the same across groups, the 
third model constrained the errors associated with these factor load­
ings to be the same, and the fourth specified the correlations among 
the factors to be equivalent. The results of their analysis are summa­
rized in Table 4.2. In all four models, the goodness of fit indices were 
high (.96 or above) and the root mean square residuals were low 
(.076 or below). Although these findings were consistent with the 
MDS analyses, using data from another assessment, they illustrated 
this is not always the case. They recommended using both MDS and 
CFA to evaluate the construct equivalence of different language 
versions of an assessment. 

Comparison of Nomological Networks. Construct equiva­
lence is a very general term that states the same psychological con­
struct is measured across all studied groups, and it is measured with 
equal fidelity in all groups. Exploratory factor analysis, CFA, and MDS 
can provide important evidence regarding the consistency of test 
structure across different language versions of an assessment. How­
ever, equivalent structure does not necessarily imply equivalent con­
structs. Structural equivalence is a necessary, but insufficient 
condition for construct equivalence. Therefore, many researchers 
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TABLE 4.2 
Summary of CFA Results for PET Data 

Model GFIa RMSRb 

Four-factor model common for all groups .97 .057 

Equivalent factor loadings for all groups .96 .060 

Equivalent errors of factor loadings for all groups .96 .066 

Equivalent correlations among factors .96 .076 

aGFI = goodness of fit index. 
RMSR = root mean square residual 

have suggested going beyond studies of structural equivalence when 
evaluating the constructs measured by different language versions of 
an assessment (e.g., van de Vijver & Tanzer, 1997). These researchers 
suggest taking a more global approach that involves investigating the 
relationships among test scores and other variables hypothesized to 
be related to the construct measured. 

In the same article where they introduced the term "construct va­
lidity," Cronbach and Meehl (1955) introduced the term "nomo­
logical network." They used this term to underscore the fact that a 
test cannot be validated using a single criterion. Rather, they argued 
test scores should be evaluated within a multivariate framework that 
considers all manifestations of the construct measured. With respect 
to cross-cultural assessment, the comparability of the interrelation­
ships of test scores with other variables should be consistent across 
cultures, as well as across different language versions of an assess­
ment, for construct equivalence to hold. Thus, comparison of 
nomological networks across test versions is a theoretically strict 
assessment of construct equivalence. 

Comparing the relationships among test scores and multiple exter­
nal criteria is a difficult task to do in a single language, and is further 
complicated when multiple cultural groups and test versions are in­
volved. The identification and measurement of valid external variables 
are just two major problems to be overcome. Therefore, it is not sur­
prising that comprehensive studies comparing nomological networks 
across cultures are difficult to find. However, cross-cultural research­
ers should examine the reliability of each cultural version of their as­
sessment instruments and search for both convergent and discrim­
inant validity evidence in each cultural group. 
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Summary 

Exploratory factor analysis is still a common approach for assessing 
cross-cultural construct equivalence. However, contemporary test 
specialists are realizing the advantages of CFA and MDS for this pur­
pose. The use of MDS to assess cross-cultural construct equivalence 
is growing in popularity as it can be used before and after field-test-
ing, it makes no assumptions about the relationship among test 
items, does not require the structure to be specified a priori, and al­
lows one to evaluate the dimensionality structure of a number of 
tests simultaneously. CFA is attractive in that it can be used to con­
firm a hypothesized structure and provides a framework for statisti­
cal testing of rival hypotheses regarding test structure. MDS and CFA 
provide important information regarding the consistency of test 
structure across different cultural groups and different language 
versions of a test. However, the relationships of test scores to other 
variables should be studied in all cultural groups of interest to more 
fully evaluate cross-cultural construct equivalence. 

STATISTICAL STRATEGIES TO ADDRESS 
AND ASSESS METHOD BIAS 

In addition to assessing construct bias, researchers must also assess 
method bias in cross-cultural assessment. Van de Vijver and Tanzer 
(1997) described method bias as coming from sources found in the 
method section of empirical studies. According to van de Vijver and 
Tanzer there are three types of method bias: sample, instrument, 
and administration bias. Sample bias refers to substantive differ­
ences across cultural or linguistic groups that are irrelevant to the 
construct measured (e.g., differences in motivation to do well, or so­
cioeconomic status). Instrument bias refers to inconsistencies in 
the functioning of the measurement instrument across groups (e.g., 
differential familiarity with testing formats). Administration bias re­
fers to administration problems, such as nonstandardized adminis­
tration procedures (e.g., administrators in one group misunder­
stand testing instructions). In this section, we describe some proce­
dures that can be used to assess method bias. 

Addressing Sample Bias 

If cultural groups are thought to differ on important variables irrel­
evant to the construct measured, comprehensive research designs 
and statistical analyses can be used to control for these "nuisance" 
variables. Analysis of covariance, randomized-block designs, and 
other statistical techniques (regression analysis, partial correla­
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tion, etc.) can be used to partial out the effects of unwanted 
sources of variation among the groups. However, such analyses re­
quire gathering data on these external variables and making sure 
the assumptions of the statistical procedures are met (e.g., homo­
geneity of regression). 

Assessing Instrument and Administration Bias 

There are at least three statistical strategies for assessing whether in­
strument and/or administration bias exists between the cultures 
under study: monotrait-multimethod studies, use of collateral infor­
mation, and examination of change. In a monotrait-multimethod 
study (van de Vijver & Tanzer, 1997), multiple assessment proce­
dures are used to measure the same trait across groups. If the group 
differences are not consistent across the different assessment meth­
ods, one or more of the assessments may be biased. 

Collateral information can also be used to evaluate instrument or 
administration bias. This strategy involves analysis of a variable re­
lated to the construct of interest. If the differences noted across 
groups with respect to the collateral information are inconsistent 
with the differences noted with respect to test scores, instrument or 
administration bias may be present. One example of the use of collat­
eral information to detect instrument and/or administration bias is 
the use of response time information, where the amount of time it 
takes examinees from different groups to answer an item is com­
pared (Sireci, Foster, Olsen, & Robin, 1997). Contemporary assess­
ments delivered by a computer make such comparisons easier to do 
than ever before. Using standard statistical tests or more complex 
structural equation modeling (Byrne, 2001), one can determine 
whether the response times are significantly different across cul­
tures. If cross-cultural differences in response times are present, 
extending the time limits for some or all groups may be warranted. 

A third strategy for detecting instrument and/or administration 
bias is to retest examinees within each culture (van de Vijver & 
Tanzer, 1997). Unexpected differences in test-retest change across 
cultures could reflect instrument or administration bias (e.g., 
Foorman, Yoshida, Swank,& Garson, 1989; van de Vijver, Daal, & van 
Zonneveld, 1986). For example, if there are greater gains in Culture 
A than Culture B, it could be an indication that Culture A was not as 
familiar with the testing format as was Culture B and thus did not 
perform as well on the pretest and received lower pretest scores. 
Such studies should be conducted if differential familiarity with the 
testing format is suspected. If such differential familiarity exists, each 
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culture should have sufficient exposure to the test administration 
conditions and item formats before their scores are compared. 

Summary 

Assessing whether any method bias exists between different cultures 
is a step that is often overlooked in cross-cultural studies. Neverthe­
less, it is an important step. If method bias were present and it is not 
addressed, results from the study will be misleading. On the other 
hand, if method bias can be detected and addressed using statistical 
analyses or by familiarizing examinees with the assessment situation, 
one can move to the next step in evaluating the comparability of mea­
surement instruments across cultures—assessing item equivalence. 

STATISTICAL TECHNIQUES TO ASSESS ITEM BIAS 

Before discussing techniques for assessing item bias, we first differ­
entiate between three important, but distinct terms: item impact, 
differential item functioning (DIF), and item bias. Item impact re­
fers to a significant group difference on an item, for example when 
one group has a higher proportion of examinees answering an item 
correctly than another group. Item impact may be due to true group 
differences in proficiency or due to item bias. Analyses of DIF at­
tempt to sort out whether item impact is due to overall group differ­
ences in proficiency or due to item bias. To do this, examinees in two 
groups of interest are matched on the proficiency being measured. 
Examinees of equal proficiency who belong to different groups 
should respond similarly to a given test item. If they do not, the item 
is said to function differently across groups. Analyses of item impact 
and DIF are statistical in nature. Analyses of item bias, on the other 
hand, are essentially qualitative. An item is said to be biased against a 
certain group when examinees from that group perform more 
poorly on the item relative to examinees in the reference group who 
are of similar proficiency, and the reason for the lower performance 
is irrelevant to the construct the test is intended to measure. There­
fore, for item bias to exist, a characteristic of the item that is unfair to 
one or more groups must be identified (e.g., a concept that is more 
familiar to examinees in one group than the other when the concept 
itself it not central to the skill being assessed). Thus, statistical tech­
niques for identifying item bias seek to identify items that function 
differentially across examinees who belong to different groups, but 
are of equal proficiency. Once these items are identified, they are 
subjected to qualitative review to explain the observed differences. 
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When the explanation for the difference appears to be unrelated to 
the purpose of the testing, the item is labeled as "biased." 

In this section, we describe several of the most popular methods 
that have been used for detecting bias in test items that are binary 
scored. More comprehensive discussions of DIF methods for analyz­
ing binary data can be found in Camilli and Shepard (1994), Clauser 
and Mazor (1998), Holland and Wainer (1993), Millsap and Everson 
(1993), Potenza and Dorans (1995), and Sireci and Allalouf (2003). A 
list of DIF methods for analyzing test data is presented in Table 4.3. 
This table provides citations for each method and indicates the types 

TABLE 4.3 
Selected Methods for Detecting Differential Item Functioning 

Applications 
to Cross-Lingual 

Method Sources Appropriate for Assessment 

Delta Plot Angoff (1972, 1993) Dichotomous data Angoff & Modu (1973) 
Cook (1996) 
Muniz et al. (2001) 
Robin, Sireci, & 
Hambleton (2003) 

Standardization Dorans & Kulick Dichotomous data Sireci, Fitzgerald, & 
(1986); Dorans Xing (1998) 
& Holland (1993) 

Mantel- Holland & Thayer Dichotomous data Allalouf et al. (1999) 
Haenszel (1988); Dorans Budgell et al. (1995) 

& Holland (1993) Muniz et al. (2001) 

Logistic Swaminathan Dichotomous data Allalouf et al. (1999) 
Regression & Rogers (1990) Polytomous data Gierl et al. (1999) 

Multivariate matching 

Lord's Lord (1980) Dichotomous data Angoff & Cook (1988) 
Chi-Square 

IRT Area Raju (1988, 1990) Dichotomous data Budgell et al. (1995) 
Polytomous data 

IRT Likelihood Thissen et al. (1988) Dichotomous data Sireci & Berberoglu 
Ratio Thissen et al. (1993) Polytomous data (2000) 

SIBTEST Shealy & Stout (1993) Dichotomous data 
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of data for which each method is appropriate. Readers are referred to 
Penfield and Lam (2000) for an extensive review of methods for con­
ducting DIF studies of polytomous response data. 

There are several applications of DIF methodology to the problem 
of evaluating translated/adapted items (e.g., Allalouf, Hambleton, & 
Sireci, 1999; Angoff& Cook, 1988; Budgell, Raju, & Quartetti, 1995; 
Sireci & Berberoglu, 2000). The methods selected for discussion in 
this chapter represent methods that have seen the most application 
in the test adaptations literature. The methods discussed are: delta 
plot, standardization, Mantel-Haenszel, and methods based on item 
response theory (IRT). 

The Delta Plot Method 

For test items that are binary scored (e.g., right/wrong), a simple 
scatter plot of the proportion correct statistics (p values) for each 
item is often informative as a preliminary check on the functioning 
of the items across languages or cultures. (In the case of binary re­
sponses to psychological items,p values become the proportion of 
persons agreeing with the item.) To create such a plot, the p values 
from one cultural group are portrayed on one axis, and the p values 
from another cultural group are portrayed on the other axis. Using 
these two axes, each item is represented as a point in this two-di-
mensional space. If the difficulties of the items are consistent across 
cultures, they will fall along a straight line with a 45-degree angle. 
Even with item difficulty consistency over cultural groups, some 
scatter about the straight line is expected because of sampling er­
rors. If an item is much more difficult (or fewer persons agree with 
the statement, if the item is from a psychological test) in one culture 
than the other, the item will fall away from this straight line, and this 
item, and others like it, are studied further for potential bias. One 
criticism of producing a scatter plot of p values to evaluate DIF is lack 
of control of impact. Because p values are group dependent, it is dif­
ficult to make meaningful comparisons of p values across groups. 
For instance, p values obtained from a group of very capable persons 
would differ from p values obtained from a group of less capable per­
sons. This difference may have nothing to do with bias. In a case like 
this, differences in p values would not necessarily be indicative of 
item nonequivalence across cultures. Most likely, they would be due 
the difference in proficiency between the groups, or to an interac­
tion of item nonequivalence and group differences in proficiency. To 
address this problem, Angoff (1972, 1993) suggested plotting "item 
delta values" for each group, rather than item p values. 
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Because item p values are ordinal measurements, it is customary 
to assume that the item p values were obtained by respondents from 
normal ability distributions, and report the p values as normal devi­
ates on a scale with mean = 13 and standard deviation of 4 (referred 
to as "ETS delta values" after the organization that pioneered their 
use in test development work). Thus, for a p value of (say) .50 the 
corresponding delta value would be 13. If the p value for an item 
were .84, the delta value would be 9.0, and for an item p value of .16, 
the delta value would be 17.0. Clearly, delta values for hard items 
have high values, and are low for easy items. It has become custom­
ary for a delta difference of 1.5 between two groups to be worthy of 
serious review, after any overall group difference has been taken into 
account (Holland & Wainer, 1993). When producing a scatter plot of 
delta values, the intercept of the (linear equating) line running 
through the scatter plot reflects the overall ability difference be­
tween the groups. Points on the delta plot that fall within a narrow el­
lipse reflect items that have approximately equal relative difficulty in 
both cultures. An example of a delta plot is presented in Fig. 4.3. This 
figure presents the delta values computed from respondents who 
took either the French (vertical axis) or English (horizontal axis) ver­
sion of an international certification exam (from Muniz, Hambleton, 
& Xing, 2001). The fact that the linear equating line does not pass 
through the origin reflects the overall difference in proficiency be­
tween the two groups, which is .77 (in favor of the English 
examinees—that is, the respondents taking the exam in English per­
formed a bit better) in this case. A confidence band is drawn around 
this linear equating line and items that fall outside this band are iden­
tified as DIF items. Those items that were identified for DIF using 
more sophisticated statistical procedures are also highlighted in the 
figure (for more details, see Muniz et al., 2001). In this case, the delta 
plot procedure flagged the same items. 

The delta plot method for evaluating cross-cultural DIF is rela­
tively easy to apply and the results are easy to interpret. However, it 
has been shown that delta plots overlook items that are potentially 
biased when they vary in their discriminating power (Dorans & Hol­
land, 1993). For these reasons, the delta plot method is suggested as 
a preliminary check only, or in those situations where sample sizes 
prohibit more sophisticated statistical analyses. Muniz et al. (2001) 
demonstrated that the delta plot method was an effective method for 
identifying items that were functioning very differently across lan­
guage groups, even when the sample sizes were as small as 50 per­
sons per group. Delta plots have also been used effectively with large 
sample sizes (Angoff & Modu, 1973; Cook, 1996). 
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FIG. 4.3. Plot of English (N=2000) and French (N= 1333) group delta val­
ues. (With mean difference .77 adjusted) 

The Standardization Index 

The standardization index for detecting DIF was proposed by 
Dorans and Kulick (1986). This method can be described as a "con­
ditional p value" method, where separate p values are computed 
for each item conditional on total test score. For example, 
examinees who took different language versions of an item could 
be matched on total test score. The idea here is that there may be a 
few problematic items, but overall, matching examinees from the 
two language groups is a reasonable way to find equivalent groups 
of examinees. Then, for examinees with a given test score, the pro­
portion of examinees who answered the item correctly is com­
puted for each group and compared. If the item is without 
problem, the two groups of equivalent or near equivalent overall 
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performance should perform about the same on the item. This pro­
cess is repeated for all other levels of test score. In practice, test 
score intervals are typically computed to match examinees so that 
the sample sizes per test score interval are not too small (i.e., thick 
matching). To make the task of flagging DIF items easier, Dorans 
and Kulick proposed the standardization index, which describes 
the average over scores or intervals on the test score scale of the 
conditional p values for the two groups. With small samples, some­
times as few as five or six test score intervals are chosen. This index 
(STD-P) is computed as: 

where wm = the relative frequency of the focal group at score level m 
(or the proportion of the reference and focal groups at the score 
level, the researcher's choice), and Erm and Efm are the proportion of 
examinees at score level m who answered the item correctly in the 
reference and focal groups, respectively. The reference group could 
represent examinees who responded to the original version of an 
item, and the focal group could represent examinees who re­
sponded to the adapted version of the item. Sometimes too the 
weights might be chosen to correspond to the focal group, and 
other times, they might be chosen to represent the proportion of 
both reference and focal group at a score level. The choice of 
weights depends on the researcher's primary concern. 

The standardization index ranges from -1.0 to 1.0. Although 
there is no statistical test associated with the statistic, an effect size 
can be computed. For example, a STD-P of .10 indicates that, on 
average, examinees in the reference group who are matched to 
examinees in the focal group exceed the performance of the focal 
group at each score interval by .10 on the proportion-correct 
scale. An STD-P value of .10 has been used as a criterion for flag­
ging items for DIF (e.g., Sireci, Fitzgerald, & Xing, 1998). Using 
this criterion, if 10 items on a test were flagged for DIF, and they 
were all in favor of one of the two groups, the aggregate level of 
DIF on the test would be about 1 point on the total raw test score 
scale in favor of the reference group. Using real and simulated 
data, Muniz et al. (2001) also concluded the standardization index 
was effective for flagging adapted versions of items for DIF when 
sample sizes were small. 
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Mantel-Haenszel Method 

The Mantel-Haenszel (MH) method for identifying DIF is similar to 
the standardization index in that examinees from two different 
groups are matched on the proficiency of interest and the likelihood 
of success on the item is compared across groups. The MH proce­
dure is an extension of the chi-square test of independence (Mantel 
& Haenszel, 1959) to the situation where there are three levels of 
stratification. In the context of DIF, these levels are: examinee group 
(e.g., two language/cultural groups), matching variable interval 
(scores upon which examinees in different groups are matched), 
and item response (correct or incorrect). For each level of the 
matching variable (typically, total test score), a two-by-two table is 
formed that cross-tabulates examinee group by item performance. 
An attractive feature of MH is that a statistical test for DIF is provided 
In addition to providing a test for statistical significance, an effect 
size can also be computed and rules of thumb exist for classifying 
these effect sizes into small, medium, and large DIF (Dorans & Hol­
land, 1993). Details regarding computation and interpretation of 
the MH statistic can be found in Holland and Thayer (1988) or 
Dorans and Holland (1993). 

The delta plot, standardization, and MH methods are popular be­
cause they require only modest sample sizes and they do not require 
specialized statistical software for conducting the analysis. In addi­
tion, the MH method has been shown to be particularly powerful in 
detecting DIF. For this reason, it is often used as the standard for com­
parison in studies that compare DIF detection methods. One short­
coming of these methods is that they are not effective in identifying 
"nonuniform" DIF. Nonuniform DIF describes the situation where the 
probability of success on an item changes across groups at different 
points along the proficiency continuum. Methods based on IRT and 
logistic regression do not have these limitations. A second shortcom­
ing is that these and other methods considering in this chapter are lim­
ited to binary data. Fortunately most of the methods have now been 
generalized to handle polytomous response data but those methods 
will not be discussed here (see, e.g., Penfield & Lam, 2000). 

IRT Methods 

There are several methods for detecting DIF with binary data that are 
based on IRT (see Hambleton, Swaminathan, & Rogers, 1991). Es­
sentially, all of these methods evaluate whether a common set of 
item parameters can be used to describe the functioning of an item 
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in each language/cultural group. If different parameters are needed 
to describe the functioning of the item in each group, then the item 
is flagged for DIF. One IRT DIF method is Lord's chi-square method, 
which tests for the equality of item discrimination and item difficulty 
parameters across groups (Lord, 1980). Angoff and Cook (1988) 
used this method to identify common items to be used to equate the 
Scholastic Aptitude Test (SAT) and the Prueba de Aptitud Academica 
(Spanish version of the SAT). 

Another IRT-based DIF method is Raju's test of the area between two 
item characteristic curves (Raju, 1988, 1990). In this analysis, the char­
acteristic curve (ICC) for an item is computed separately for each 
group. Next, the area between the two ICCs is tested for statistical sig­
nificance. For data scored dichotomously this method improved upon 
Lord's chi-square method in that differences in item performance due 
to guessing (i.e., the c parameter) could also be evaluated. Although 
this procedure has been used predominantly with dichotomously 
scored items, it could also be extended to the polytomous case. 

Budgell et al. (1995) compared the DIF detection results for 
Lord's chi-square, Raju's signed and unsigned areas, and the MH 
procedures across numerical and reasoning tests that were origi­
nally developed in English and then adapted into French. They 
found a high degree of consistency across these methods in identify­
ing items with significant DIF. 

A third popular IRT-based method for detecting DIF is the likeli­
hood ratio procedure (Thissen, Steinberg, & Wainer, 1988, 1993). 
Using this procedure, two IRT models are fit to examinee response 
data and the difference between the fit of these models to the data is 
evaluated for statistical significance. The first model fit to the data is a 
"no-DIF" model where the same item parameters are used to calibrate 
the item in each group. The second model fit to the data is aDIF] model 
where separate parameters are used to calibrate the item in each 
group. That is, the no-DIF model treats the item as equivalent across 
groups, and the DIF model treats the item as a separate item in each 
group. Obviously, the DIF model is less parsimonious because it in­
volves estimating more parameters to fit the data. To determine 
whether these extra parameters are necessary (i.e., are separate pa­
rameters needed to calibrate this item in each group?), the likelihoods 
associated with each model (i.e., likelihood of obtaining the data if the 
model were true) are compared. The difference between the likeli­
hoods of each model is distributed as chi-square2, and the degrees of 

Actually, it is the log of the likelihood that is distributed as chi-square and in practice -2 
times the log of the likelihood is used to compare fit across the models. 
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freedom associated with this chi-square test are simply the difference 
in the number of parameters estimated by each model. 

The IRT likelihood ratio test has been widely applied to the investi­
gation of DIF across subgroups who take a test in a single language 
using both dichotomous and polytomous IRT models (Thissen, 
Steinberg, & Gerrard, 1986; Thissen et al., 1988; Wainer, 1995; 
Wainer, Sireci, & Thissen, 1991). Recently, there have been some ap­
plications of this technique to the problem of detecting flaws in item 
adaptations (Sireci & Berberoglu, 2000). Advantages of this method 
are its statistical power, flexibility in handling both dichotomous and 
polytomous data, and ability to simultaneously evaluate items in more 
than two groups. However, the procedure has one major drawback. It 
is extremely time consuming to apply. For each item, multiple IRT 
models must be fit to the data. When the assessment comprises a large 
number of items, and the no-DIF model is rejected, isolating the spe­
cific DIF items is an arduous process (Sireci & Berberoglu, 2000). 

Summary 

Statistical methods for investigating problematic items due to flawed 
language/cultural adaptation range from simple methods based on vi­
sual analysis, to complex methods based on modern measurement the­
ory. The choice of a particular method depends on several factors 
including sample sizes, number of items composing the assessment, 
scoring of the items, and availability of statistical software. In those situ­
ations involving relatively small sample sizes and items that are scored 
dichotomously, the delta plot and standardization methods are recom­
mended. As sample sizes increase, the MH and IRT methods may be 
preferable. In any case, it must be remembered that before conducting 
investigations of flaws at the item level, construct and method biases 
must be ruled out. All DIF detection methods assume the stratifying 
variable used to match examinees, be it total test score, a latent variable 
score (i.e, IRT score), or a variable external to the assessment, is valid 
for the purpose of matching. Any systematic bias in this variable will not 
be detected at the item level and will reduce the validity of DIF results. 
To avoid being in this situation, we recommend following careful adap­
tation procedures (e.g., the International Test Commission Test Adap­
tation Guidelines, see chap. 1, this volume, or Hambleton & Patsula, 
1999) and performing statistical checks on construct and method bias. 

CONCLUSIONS 

Assessing and comparing individuals who function in different lan­
guages and cultures is challenging. Critiques of the literature in this 
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area have pointed out many threats to the internal validity of cross-cul-
tural studies such as construct bias, method bias, and item bias. In this 
chapter, we have outlined and described statistical methods research­
ers can use to evaluate these threats to the validity of their cross-cultural 
assessment instruments. In our experience, the results of such analyses 
can be used to modify subsequent instrument development, resulting 
in more valid assessment, and more valid comparisons across individu­
als who differ with respect to language and culture. 
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Using Bilinguals to Evaluate 
the Comparability of Different 
Language Versions of a Test 

Stephen G. Sireci 
University of Massachusetts at Amherst 

Psychometricians, educational researchers, and clinicians have 
long been confronted with the problem of assessing individuals 
who operate in different languages. In these contexts, the reality of 
a multilingual world precludes the use of a single assessment in­
strument. For this reason, tests are typically adapted for use in 
more than one language. Unfortunately, the adaptation process 
does not guarantee that the multiple-language forms of a test are 
equivalent (see, e.g., van de Vijver & Leung, 2000). Thus, the funda­
mental problem in cross-lingual assessment is disentangling test 
effects from group effects when comparing groups and individuals 
who took different language versions of a test (for a full discussion, 
see Hambleton & de Jong, 2003). 

It has long been argued that when a test is translated (or 
adapted) from one language to another, the two different language 
versions cannot be considered equivalent. Due to the recent in­
crease in cross-lingual assessment (e.g., Beller, 1994; Foster, Olsen, 
Ford, & Sireci, 1997; International Association for the Evaluation of 
Educational Achievement, 1994; Sireci, Xing, & Fitzgerald, 1999), 
this point has been reemphasized by many contemporary test spe­
cialists (e.g., Angoff & Cook, 1988; Geisinger, 1994; Hambleton, 

117 



1 18 SIRECI 

1993, 2002; Olmedo, 1981; Prieto, 1992; Sireci, 1997; van de Vijver 
& Tanzer, 1997). However, this caution is almost as old as the prac­
tice of testing itself. Terman (1916) recognized the inability to di­
rectly compare scores from the English version of the Stanford-
Binet with the original French-language Binet assessment. Simi­
larly, in his seminal article on summated rating scales, Likert (1932) 
cautioned against using attitude scales across different "cultural" 
groups. Nevertheless, today, the world is becoming a smaller place 
and cross-lingual assessment activities are increasing. Therefore, 
methods are needed to evaluate the comparability of tests used 
across different languages. 

The cross-cultural research and cross-lingual assessment litera­
ture contains several innovative examples of research designs and 
statistical methods useful for evaluating the comparability of tests 
that are translated or adapted across one or more language groups 
(e.g., Allalouf, Hambleton, & Sireci, 1999; Budgell, Raju, & 
Quartetti, 1995; Ellis & Kimmel, 1992; Hulin, Drasgow, & 
Komocar, 1982; Sireci, Fitzgerald, & Xing, 1998). Van de Vijver and 
Poortinga (1997) and van de Vijver and Tanzer (1997) drew on this 
literature to develop a taxonomy of measurement bias and equiva­
lence relevant to cross-lingual assessment. In this taxonomy, bias 
comprises construct bias, method bias, and item bias; and equiva­
lence comprises structural equivalence, measurement unit equiv­
alence, and full scale equivalence. These categories determine the 
types of comparative inferences that can be made across different 
language assessments. Essentially, for comparative inferences 
across individuals who have taken different language versions of a 
test to be valid, it must be demonstrated that the different lan­
guage tests are measuring the same construct, they are measuring 
this construct adequately, and the test scores from the different 
versions are on a common scale. 

Although a great deal of work has been done on evaluating the 
sources of bias in cross-lingual assessment (see, e.g., recent studies 
by Allalouf, 2003; Allalouf et al., 1999; Ercikan, 2002), much less has 
been done to evaluate scale equivalence. Research designs and sta­
tistical analyses have been used to promote score comparability 
across language groups, but their strengths and limitations have not 
been fully evaluated. The goal of this chapter is to critique some of 
the methodology in this area, focusing on those designs that employ 
test takers who are proficient in two languages (bilinguals) and are 
able to respond to both "original" and "translated/adapted" test 
items. Drawing on research in this area, the strengths and limitations 
of these different research design options are discussed. 
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THE PROBLEM OF ACHIEVING FULL SCALE 
EQUIVALENCE IN CROSS-LINGUAL ASSESSMENT 

The formidable problems in cross-lingual assessment are best illus­
trated by example. Suppose we wanted to compare the mathematics 
achievement of a group of French-speaking and a group of Eng-
lish-speaking students in the same grade and province in Canada. 
Suppose further that the same curriculum framework is in place for 
all students in this hypothetical study. Two versions of the achieve­
ment test are constructed. The first is the original test, which was de­
veloped in French; the second is the adapted version in English. For 
the purpose of this example, we assume construct equivalence (see 
Gierl, 2000, for an example of how to check construct equivalence). 
After the tests are administered, we observe a difference in perfor­
mance across the French and English groups. Does this observed dif­
ference represent a true group difference in math achievement, a 
difference in difficulty between the test forms, or both? 

To better understand this problem, we pretend we have a "true" 
achievement scale on which both groups are calibrated and that, on 
average, the French group truly outperforms the English group by 
.25 standard deviation (SD) units. To keep things as simple as possi­
ble, this true score scale has a mean of zero and standard deviation of 
one, and the fictitious math test comprises only five items. We ap­
proach the problem using both classical test theory and item re­
sponse theory (IRT) (see, e.g., Hambleton, Swaminathan,& Rogers, 
1991). An advantage in using IRT is that the groups' scores and item 
difficulty statistics can be expressed on the same score scale. 

Scenario 1. First, we consider the situation where the items 
are equivalent across the French and English languages. That is, 
when the items were translated from French to English, the transla-
tion/adaptation process did not alter the fundamental "essence"of 
the items (i.e., they are linguistically and statistically equivalent in 
both languages). Given this assumption, if we calculated classical 
and IRT item statistics, the results may look like those in Table 5.1. 
Two conclusions are evident from Table 5.1. First, in looking at the p 
values (proportion of students who answered the item correctly) 
and mean test scores, we see that the French group outperformed 
the English group. This is a correct conclusion; remember, we simu­
lated the French group to be .25 SD units above the English group. 
Second, we see that the b parameters (IRT item difficulty estimates) 
are the same in both groups. This result illustrates the well-known 
item parameter "sample invariance" feature of IRT calibration 
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TABLE 5.1 
Illustrative Classical and IRT Statistics 

When Item Equivalence Holds Across Languages 
(French Group Is "Truly" .25s Units Above English Group) 

Classical IRT 
p Values b Parameters 

Item English-French English-French 

1 .50 .52 1.25 1.25 

2 .60 .62 0.00 0.00 

3 .55 .57 .63 .63 

4 .65 .67 -0.63 -0.63 

5 .70 .72 -1.25 -1.25 

Mean Scorea: 3.0 3.1 0.0 0.25 

Note. Conclusion 1: The French group outperforms the English group. Conclusion 
2: IRT item parameter estimates are invariant across the two groups. 

''The mean scores are on the raw score scale for the classical statistics and on a stan­
dardized theta scale (0,1) for the IRT statistics. 

(Hambleton et al., 1991). That is, IRT item parameter estimates are 
not dependent on the sample used to calibrate them. This feature of 
IRT is why IRT scaling methods are most often used to calibrate tests 
administered to different language groups (e.g., Angoff & Cook, 
1988; Ellis, 1989; Hulin & Mayer, 1986; Woodcock & Munoz-
Sandoval, 1993). 

Scenario 1 illustrates that when the items are equivalent across lan­
guages, no problems in interpreting group differences occur. There 
are no test differences and so observed differences can be attributed 
to differences between the two language groups. Unfortunately, in 
practice we do not know whether the items are equivalent across lan­
guages. Let us see what these results might look like if the items were 
more difficult in one of the two language versions of the test. 

Scenario 2. Here we simulate a situation where, on average, 
the items are easier in English by .5 SD units. Our group effect 
(French group outperforms the English group by .25 SD units) re­
mains. This scenario represents the situation where the adaptation 
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of the test into English made the English version of the test easier 
than the French version. This situation could happen if, for example, 
the translators inadvertently introduced clues to the correct answers 
when adapting the items, or used simpler language throughout the 
test. Table 5.2 presents the fictitious results for this scenario. 

The most striking observation in Table 5.2 is that the first conclu­
sion is incorrect. The French group was defined as superior to the 
English group, yet the item p values and group means indicate the 
English group is superior. This finding is a consequence of the fact 
that the items are more difficult in French than in English. In this sce­
nario, the magnitude of the difference between the average item dif­
ficulties across the two languages is greater than the magnitude of 
the difference between the true achievement of the two groups (.50 
vs. .25, respectively). Our incorrect conclusion results because the 
classical and IRT models did not account for the fact that the English 
versions of the items are easier. 

The second conclusion is also incorrect. The simulation condi­
tions for this scenario specified the English items as being easier, yet 

TABLE 5.2 
Illustrative Classical and IRT Statistics When French Items Are More 
Difficult (French Group is "Truly" .256 Units Above English Group) 

Classical IRT 
p Values b Parameters 

Item English-French English-French 

1 .50 .48 1.25 1.25 

2 .60 .58 0.00 0.00 

3 .55 .53 .63 .63 

4 .65 .63 -0.63 -0.63 

5 .70 .68 -1.25 -1.25 

Mean Scorea: 3-0 2.9 0.0 -0.25 

Note. Conclusion 1: The English group outperforms the French group. Conclusion 
2: The items are equivalent across the two languages (i.e., no DIF). 

aThe mean scores are on the raw score scale for the classical statistics and on a stan­
dardized scale (0,1) for the IRT statistics. 
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the IRT difficulty parameter estimates (b-parameters) are the same 
for both language groups. How can this be? 

The IRT difficulty parameters (estimates) of the English and 
French versions of the items appear to be equivalent because they 
appear to be on a common scale; however, they are not on a com­
mon scale. None of the English students answered the French items, 
and none of the French students answered the English items. There­
fore, the parameter estimates for the French items are calculated 
using data from only the French students, and the parameter esti­
mates for the English items are calculated using data from only the 
English students. For example, the English version of Item 1 repre­
sents an item that is about 1.25 SDs above the mean of the item diffi­
culties of all the English items. There is no way of knowing the 
deviation of this item from the mean of the French item difficulties. 
Similarly, the French version of Item 1 represents an item that is 
about 1.25 SDs above the mean of the item difficulties of all the 
French items. Although both items have a deviation value of 1.25, 
they represent deviations from the mean of different scales (i.e., the 
English scale and the French scale). These language-specific devia­
tion values are not comparable across languages. Now consider that 
only 48% of the French students answered Item 1 correctly, whereas 
50% of the English students answered the item correctly. Because the 
b parameters were the same for the English and French versions of 
this item, the result is that the mean score for the French group on 
the score scale is lowered in comparison to the English group. A simi­
lar adjustment occurs for the other items. The results of this analysis 
provide conclusions opposite to what we know to be true. The items 
appear equivalent across languages (when they aren't) and the 
English students appear to perform better than the French students 
(when the reverse is true). 

In Scenario 2, we specified both group and item differences across 
languages. The reason our analyses yielded incorrect conclusions is 
the scaling model did not account for these two factors. In reality, 
when the differences between items and groups are unknown, some 
assumptions must be made. We must either assume the items are 
equivalent across the languages, and then look for group differ­
ences; or assume the groups are equivalent and then look for item 
differences. Scenario 2 reflects the assumptions made when calibrat­
ing the items using the default options of a typical IRT program such 
as Bilog (Mislevy & Bock, 1990). This type of analysis will scale the b 
parameters concurrently (onto a common scale), without (correctly) 
accounting for differences between the groups, making results like 
those presented in Table 5.2 entirely possible. The use of a scale 
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transformation procedure, such as Stocking and Lord (1983), which 
adjusts the parameters from one calibration to be on the same scale 
as items from a different calibration, cannot even be considered be­
cause there are no common (i.e., nontranslated) items available to 
make such an adjustment. 

Is Scenario 2 realistic? Probably not. Given careful test translation 
and adaptation procedures (for developments in test adaptation 
procedures see Hambleton, chap. 1, this volume; Hambleton & 
Patsula, 1999; & Mullis, Kelly, & Haley, 1996), it is unlikely all items 
in one language version of a test would be more difficult than their 
counterparts in the other language version. A more likely scenario 
would have some of the items being more difficult in French, and 
others more difficult in English. In any event, the important point is 
that item nonequivalence and group nonequivalence can, and prob­
ably do, occur simultaneously in cross-lingual assessment. When 
these two factors are present, traditional scaling methods are insuffi­
cient for drawing inferences about differences between the tests and 
groups across languages. What is needed to make such inferences is 
either a way of accounting for the group differences within the cali­
bration or scoring models, or a set of items that can be considered 
equivalent across the two languages. As we describe next, one way to 
identify items that can be considered equivalent across languages is 
to administer the tests to bilingual examinees. 

USING BILINGUALS TO EVALUATE DIFFERENT 
LANGUAGE VERSIONS OF A TEST 

One approach for evaluating the equivalence of two different lan­
guage versions of a test is to administer the separate language ver­
sions to a group of test takers who are proficient in both languages 
(bilinguals). The logic underlying this approach is that by using a 
single group of test takers, "language group" effects are eliminated, 
and full scale equivalence can be achieved. Thus, observed differ­
ences in test or item performance across languages can be attributed 
to the linguistic differences between the tests or items. 

Although the use of a single group usually eliminates group differ­
ences in most research designs, there are some deficiencies in this 
logic when applied to the cross-lingual assessment dilemma. The 
most conspicuous problem is the implicit assumption that bilinguals 
are equally proficient in both languages. For example, if a group of 
bilinguals performs differently on the "Language A" and "Language 
B" versions of an item, attributing this difference to a faulty adapta­
tion assumes the bilinguals would perform the same on both Ian­
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guage versions of the item if the adaptation was adequate. However, 
a bilingual examinee may be stronger in one language than the 
other. Therefore, a plausible rival hypothesis is that bilinguals per­
form better on items administered in their stronger language, even 
when the two versions of the item are truly equivalent. 

A second flaw in this logic is that it describes bilinguals as a sin­
gle, homogeneous group of test takers; when in reality, a group of 
bilingual test takers is likely to comprise individuals with very dif­
ferent backgrounds, proficiencies, and linguistic skills (Baker, 
1988; Valdes & Figueroa, 1994). For example, in the United States, 
a group of English-Spanish bilinguals could include people whose 
first language is English and who learned Spanish in high school, 
Spanish-speaking immigrants (from a wide variety of countries) 
who recently learned to speak English, and second-generation im­
migrants who learned English as a second language in primary 
school. Therefore, the assumption that bilinguals represent a sin­
gle "type" of test taker is unreasonable. As I discuss later, the lin­
guistic diversity within a group of bilinguals should be incor­
porated into the research design when using bilinguals to evaluate 
tests administered in different languages. 

A more subtle, but serious problem in using bilinguals to evaluate 
tests is the questionable comparability of bilinguals and monolin­
guals (Hambleton & Kanjee, 1995). This problem was previously 
termed the representation problem (Sireci, 1997). For example, in 
educational testing, bilinguals are likely to be very different from 
their monolingual cohorts. Bilinguals who are highly proficient in 
two languages may be representative of only the highest-achieving 
students in either monolingual group. Conversely, bilinguals who 
are marginally proficient in one or both languages may represent 
only the lowest-achieving students of one of the monolingual 
groups. In any event, the distribution of proficiency in a bilingual 
sample is likely to be very different from the corresponding 
distributions of their monolingual cohorts. 

Although using bilinguals to evaluate tests administered in dif­
ferent languages is tricky, when appropriate research designs and 
state-of-the-art data analytic techniques are used, bilinguals may 
provide valuable information regarding test equivalence and score 
comparability. In the remainder of this chapter, research design op­
tions for using bilinguals to evaluate different language tests are 
presented, confounding variables that need to be controlled are 
noted, and suggestions for using bilinguals to conduct more com­
prehensive evaluations of tests administered in different languages 
are provided. 
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RESEARCH DESIGN ALTERNATIVES USING BILINGUALS 

Single-Group Designs 

The single-group bilingual design involves the administration of two 
different language versions of a test to a single group of bilingual test 
takers. In this design, no stratifications within the bilingual group 
are made to identify different "types" of bilinguals. However, the ad­
ministration of the different language tests is usually counterbal­
anced. That is, about half of the examinees take the test in Language 
A first and the other half take the test in LanguageB first. This proce­
dure is similar to the single-group design described in the test-equat-
ing literature (e.g., Kolen & Brennan, 1995). 

The single-group bilingual design can be used to adjust total test 
scores on the different language versions. For example, Boldt (1969) 
evaluated the score comparability of the English-and Spanish-lan-
guage versions of the SAT (Scholastic Aptitude Test). By testing a small 
(N = 140) group of Spanish-English bilingual high school students 
with both versions of the test, he concluded that subtracting 200 
points from a student's Spanish-language test score provided an esti­
mate of the student's expected score on the English-language test. 

This design can also be used to evaluate the performance of indi­
vidual items across the two languages. For example, the perfor­
mance of the bilinguals on each item can be used to evaluate 
differential item functioning (DIF) across the languages. If items 
function differently in the two languages (in terms of item statistics 
such as item difficulty or item discrimination), the items are flagged 
as functioning differentially across languages, and are not used to an­
chor the tests onto a common scale. Instead, items that exhibit simi­
lar statistics across the two languages ("no DIF" items) could be used 
in an anchor-test equating design to calibrate or link the tests onto a 
common scale. Both classical test theory and IRT procedures can be 
used to equate the scales in this fashion. 

There are at least three main drawbacks to the single-group bilin­
gual design. Obviously, the design does not account for the presence 
of different kinds of bilingual test takers. If the study were done 
using predominantly Language A-dominant bilinguals, the results 
may not generalize to a situation where more Language B-dominant 
bilinguals are used. A second drawback is the presence of a practice 
effect. Because the examinees answer each question in both lan­
guages, familiarity with the item in the first test form may affect 
examinees' responses to the corresponding item in the second test 
form. Although the counterbalancing feature may adjust for this on 
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average, the results may differ from what would have been observed 
if examinees responded to a single test form. The third drawback is 
that the procedure is relatively uneconomical. Testinga single group 
of test takers with two forms doubles the test administration time re­
quired to complete the study. A related disadvantage is that the 
examinees may be unmotivated or too tired to take a second form 
that is so similar to the first. 

A notable example of the single group bilingual design was the 
study conducted to link the Spanish Assessment of Basic Education 
(SABE) to its English-language counterparts, the California Achieve­
ment Test (CAT) and the Comprehensive Test of Basic Skills (CTBS) 
(CTB/McGraw-Hill, 1988). Several features of this study are impres­
sive. First, to ensure the bilingual students were proficient in both 
languages, teacher evaluations and language proficiency tests were 
used to screen out students who were not proficient in both English 
and Spanish. Second, rather than have the bilingual students take 
two separate tests, the students were administered shorter sets of 
English and Spanish anchor items. The performance of the 
bilinguals on these anchor items was used to derive conversion ta­
bles for comparing students' performance on the SABE with 
students' performance on the CAT and CTBS. 

Although the specific research design employed in the SABE study 
addressed some of the shortcomings of the single-group design, by 
using more than one group of bilinguals, the internal and external 
validity of this type of study can be improved. 

Multiple-Group Designs 

Two-Group Design. The simplest multiple-group bilingual de­
sign employs two randomly equivalent groups of bilinguals. These 
groups can be created by spiraling two test forms or randomly as­
signing examinees to forms. In this design, each group takes only 
one of the two test forms, eliminating any potential practice effect. In 
addition, because the groups are randomly equivalent, no group ef­
fect should be present. This design is also more economical than the 
single-group design. Data on both test forms can be gathered in the 
amount of time it takes to administer a single test form. 

Creating the Two Test Forms. The type of test each group 
takes can be more complicated when using bilinguals than when 
performing a two-group equating design. The most straightforward 
option is to have one group take the Language A form, and the other 
group take the Language B form. Although this option parallels the 
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two-group equating situation (each group takes an intact test or an­
chor form), it is not optimal when testing bilinguals. Using this de­
sign, the performance of the first group in Language B cannot be 
evaluated, nor can the performance of the second group in Language 
A. A better alternative may be to have each group take a hybrid form 
that contains items in both Language A and Language B. 

Sireci and Berberolu (2000) provided an example of this type of 
mixed-language administration design. They evaluated the transla­
tion fidelity of two sets of items from two versions of a teacher evalua­
tion form. The original version of this test was in Turkish and the 
adapted version was in English. To control for the practice effect, 
examinees responded to only one language version of each item; 
however, both Turkish and English items appeared on each of the 
two test forms. This was accomplished by alternating between the 
two languages on each form. On the first form, all odd-numbered 
items were in English and all even-numbered items were in Turkish. 
The reverse pattern occurred on the second form. For example, item 
number one on the first form was presented in English and its Turk­
ish counterpart appeared as item number one on the second form; 
item number two on the first form was in Turkish and its English 
counterpart appeared as item number two on the second form, and 
so on. In addition, two English items were included on each form. 
These items provided an anchor that was used within an IRT analysis 
to verify that the assumption of randomly equivalent groups was ap­
propriate. The design of this study is presented in Fig. 5.1. The items 
administered in English in both forms (Anchors 1 and 2) were used 
to evaluate whether the bilingual examinees taking each test form 
were randomly equivalent. IRT-based DIF analyses were then con­
ducted to test whether the English and Turkish versions of each item 
could be calibrated using the same parameters. 

The effect of alternating between languages on examinees' perfor­
mance is unknown. An alternative strategy is to have separate sec-

FIG. 5.1. Example of mixed-language administration design for bilingual test takers. 
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tions of the test for each language. Sireci and Berberolu (2000) 
recommended interviewing the bilingual examinees to discover if al­
ternating the language of the items within an exam was confusing or 
impeded their performance in some way. 

Sireci and Berberolu (2000) concluded that bilinguals were useful 
for identifying items that were not equivalent across languages. 
However, they acknowledged that the procedure could not "prove" 
items not flagged for DIF were equivalent across languages. Never­
theless, they suggested items that did not display DIF were better 
candidates for anchoring the separate language scales than were the 
flagged items, or items that had not been evaluated. 

A limitation of the Sireci and Berberolu (2000) study was that only 
one type of bilingual test taker was used. The bilingual sample com­
prised students at a Turkish university where English was the pri­
mary language of instruction. Although they did screen out students 
who self-reported themselves as "poor" in reading or understanding 
English, their design did not include any bilinguals whose first lan­
guage was English. A more thorough evaluation of translation fidel­
ity would include both English-Turkish as well as Turkish-English 
bilinguals. Thus, where feasible, the two-group bilingual design can 
be improved by including more than one type of bilingual examinee. 

Four-Group Design. An obvious addition to the two-group bi­
lingual design is to have two groups of bilinguals, who differ with re­
spect to native language, take each test form. The first group would 
comprise bilinguals who are dominant in the first language and the 
second group would comprise bilinguals who are dominant in the 
second language. Individuals in each group would be assigned to 
one of the two (possibly mixed-language) test forms. In addition to 
ensuring a more representative group of bilinguals, this design al­
lows for the analysis of performance differences between the two 
types of bilinguals. DIF analyses could be conducted separately for 
each group. For example, if an item appears statistically equivalent 
for both Turkish-English and English-Turkish bilinguals, further evi­
dence is gathered that the item is the "same" in both languages. If an 
item exhibits DIF in one bilingual group, but not in the other bilin­
gual group, information is gathered pertaining to the different lin­
guistic interpretations of the item. 

If single-language test forms were used in a four-group design, tra­
ditional analysis of variance procedures could be useful for evaluat­
ing test (translation) effects and group effects. This situation is 
depicted in Fig. 5.2, which involves an analysis of hypothetical Eng­
lish and Spanish versions of an assessment. If an interaction effect 
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Test Form 

English Spanish 

Dominant Language 

English ? ? 

Spanish ? ? 

Possible Outcomes and Interpretations: 

No effects: support for equivalence of test forms across languages 

Main effect for test form: translation problem 

Main effect for dominant language: group difference 

Interaction effect: group and/or test form non-equivalence, no support for translation equivalence 

FIG. 5.2. Hypothetical four-group design. 

were present, it would indicate that the language in which one was 
tested does make a difference. If a main effect for language version of 
the test were present, it would indicate a translation problem. A 
main effect for language dominance group would indicate that the 
two types of bilinguals are not equal. Several analyses could be con­
ducted using different dependent variables (e.g., item scores, total 
test scores, or subscores on specific content areas). Thus, extensions 
of the two-group design would provide increased information re­
garding the interaction between the native language orientation of 
bilinguals and language of the item. 

Multiple-Group Designs. The four-group design could natu­
rally be extended to more groups. For example, a design may in­
clude a group of examinees who are considered to be "equally 
proficient" in both languages. Designs could also be used that 
treat bilinguals of different backgrounds separately. For example, 
a study comparing English and Spanish versions of a test may want 
to look at differences between Caribbean, Central American, Mex­
ican, and South American Spanish-English bilinguals. The specific 
choice of number of groups to be included in the analysis should 
be motivated by traditional research design concerns such as iden­
tification of extraneous variables, sample size, and control for 
plausible rival hypotheses. 
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As the number of potential groups increases, an obvious question 
is whether continuous measures of language dominance could be 
incorporated into the research design, rather than the use of multi­
ple, discrete groups. For example, measures of Language A and Lan­
guage B proficiency could be regressed across item and test 
performance data to discover if they are related to DIF indices or to 
total test score differences. For example, Pennock-Roman (1995) 
used regression analyses to determine the effects of linguistic factors 
on Puerto Rican Spanish-English bilinguals' GRE (Graduate Record 
Examination) test performance. A central focus of her analysis was 
whether the language version of a test affects the inferences drawn 
about bilingual examinees. Using these designs, she found that Eng­
lish proficiency explained up to 34% of the variance in GRE Verbal 
test scores. Although her analyses did not investigate the compara­
bility of tests administered in different languages, they are illustrative 
of the types of information that can be gathered using sophisticated 
bilingual group designs. 

Designs Using Bilinguals and Monolinguals 

The limitations of designs that use separate groups of monolingual 
examinees were discussed previously as were the limitations of bilin­
gual designs. The monolingual designs are limited because these mod­
els are unable to achieve full scale equivalence. The bilingual designs 
are limited by the representation problem. This section proposes a 
more comprehensive design that uses both types of examinees. 

Using Bilinguals to Identify Anchor Items for Monolingual 
Analyses. Monolingual group designs need some mechanism for 
accounting for differences in proficiency between the two language 
groups. If an external criterion strongly related to the proficiency 
being measured were available, it could be used to adjust for group 
differences on the tests. However, valid external criteria are rarely, if 
ever, available. A second option for accounting for language group 
differences is to use a set of items that are psychometrically equiva­
lent in the two languages (anchor items). Given equivalent items, dif­
ferences in group performance on these items can be used to adjust 
the scores on one of the two test forms (as is done in traditional 
equating analyses), or these items can be used to calibrate the other 
items onto a common scale, as described later (see Woodcock & 
Munoz-Sandoval, 1993, for an illustration of this procedure). 

It is in the identification of equivalent items that bilinguals may be 
particularly useful. If a set of items has been evaluated for DIF across 
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languages using a comprehensive bilingual group design (such as the 
four-group bilingual design described earlier), items that do not display 
DIF could be used to develop a set of anchor items, which could be 
used to link different language versions of other items onto a common 
scale. For example, using IRT calibration procedures, two separate lan­
guage versions of a test can be calibrated simultaneously (using mono­
lingual test takers), and the parameters for the anchor items (identified 
as such using bilinguals) can be constrained to be equal across the two 
language groups. These constraints have the consequence of creating a 
common scale for all the other test items (assuming, of course, that the 
unidimensionality assumption of IRT holds for the data, and the set of 
anchor items adequately represents the construct measured). An alter­
native IRT-based procedure would be to calibrate the two language 
forms separately and then use the anchor items to adjust the parame­
ters from one form onto the scale of the other form (e.g., see the Stock­
ing & Lord, 1983, transformation procedure). Of course, the 
equivalence of these items would also need to be defended based on 
qualitative analyses conducted by bilingual test specialists. The set of 
anchor items would need to be representative of the entire test with re­
spect to content and statistical characteristics. 

Do the bilingual analyses certify that the items selected as anchors 
are truly equivalent across the two languages? Unfortunately, they do 
not. However, coupled with state-of the-art test development and 
test adaptation procedures (Hambleton, 1994; Mullis, Kelly, & Haley, 
1996; see also Hambleton, chap. 1, this volume), a great deal of evi­
dence can be provided to support use of these items as anchors. For 
example, a four-group bilingual design coupled with conscientious 
test development and adaptation procedures could provide the fol­
lowing types of evidence regarding the psychometric equivalence of 
the selected anchor items: 

• The test developers consider the items to be measuring the 
same constructs in both languages. 

• The items are deemed to be equivalent by bilingual subject 
matter experts (e.g., psychologists or curriculum experts). 

• The items are deemed to be equivalent by linguistic experts. 
• The items do not display DIF for bilinguals whose native lan­

guage was the source language. 
• The items do not display DIF for bilinguals whose native lan­

guage was the target language. 

Furthermore, if independent criterion data were available, sta­
tistical relationships among the items and external criteria could 
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be studied to ascertain whether these relationships are similar 
across languages. 

Although these divergent types of evidence do not certify the 
items are the same in both languages, they certainly provide a strong 
argument that items satisfying these requirements are suitable an­
chor items. Clearly, using such items as anchors improves upon pre­
vious designs that scale the different language items concurrently 
without using an anchor, or make scale transformations based on 
items that satisfy only a few of these criteria. 

DATA ANALYSIS CONSIDERATIONS 

In the previous section, the suggestion was made that items identified 
as psychometrically equivalent using bilinguals could be used to help 
form a common scale across two different language test forms. In this 
section, several options for accomplishing this scaling are described. 

Consider the situation faced by a psychometrician who has com­
pleted a series of comprehensive DIF studies using bilinguals. Based 
on the statistical and judgmental criteria listed previously, the 
psychometrician identified a set of items to be used as anchor items. 
She or he also acquired data on both language versions of the test 
from the relevant monolingual groups. Two options are available. 
First, the psychometrician could simultaneously calibrate the differ­
ent language items onto a common scale by constraining the param­
eters for the anchor items to be equal across the two language 
groups. The parameter estimates for the other items would be esti­
mated separately for each language version of the item. The second 
option is to perform further DIF analyses by using the anchor items 
to form a common scale across the two language groups. After items 
that function differently across languages are identified, the test 
could be calibrated by constraining all other items (i.e., the non-DIF 
items) to be equal across the two languages. This iterative approach 
uses both bilingual and monolingual examinees to link the different 
language exams onto a common scale. 

Given these two alternatives, and lack of a strong research base to 
choose between them, the second alternative, performing further 
DIF analyses, seems best. Using an IRT approach, this method would 
estimate the parameters separately for the different language groups 
for all items except the anchor items (whose parameters would be 
constrained to be equal). These items could then be evaluated for 
DIF using a likelihood ratio procedure (e.g., Sireci & Berberolu, 
2000; Thissen, Steinberg, & Wainer, 1988, 1993). However, non-IRT 
DIF procedures could also be applied using the examinees' perfor­
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mance on the anchor items as the stratifying variable (e.g., Allalouf et 
al., 1999; Budgell et al., 1995; Sireci & Allalouf, 2003). The final cali­
bration run would estimate the parameters for any items that dis­
played DIF in the previous analyses separately for each language 
group, and would constrain the parameters to be equal for those 
items that did not display DIF (Angoff & Cook, 1988). Although clas­
sical test theory approaches could be used for the final calibration, 
IRT calibration is preferred (assuming unidimensionality holds) 
given its statistical advantages (Hambleton et al., 1991). 

Although this idea is appealing theoretically, applications of this 
procedure will help determine its utility. It is important to note that 
regardless of the data analytic strategy chosen, the validity of the set 
of anchor items is critical. The analyses outlined here assume that 
the set of items used to anchor the scale across languages is appro­
priate. The validity of this anchor should be supported using exter­
nal criteria such as judgments by subject matter experts and analysis 
of construct equivalence (Sireci et al., 1999). The anchor items 
should be considered representative of the full-length test forms 
with respect to statistical and content characteristics. 

One further option that has not yet been applied to the cross-lin-
gual assessment area is the use of anchor items as one of several crite­
ria for matching different language test takers. For example, 
examinees in different language groups could be matched on a 
multivariate matching criterion comprising performance on the an­
chor items, grades in relevant courses, socioeconomic status, and 
other variables deemed relevant to the construct. Sireci (1997) sug­
gested that propensity scores could be used for matching examinees 
in this context. In addition, DIF studies have been conducted across 
groups operating in the same language (e.g., females and males) 
using logistic regression to condition the analysis using multiple 
variables (Clauser, Nungester, Mazor, & Ripkey, 1996; Mazor, Kanjee, 
& Clauser, 1995). This strategy also holds promise for linking score 
scales across different language versions of a test. 

CONCLUSIONS 

In this chapter, the use of research designs involving bilingual test 
takers to evaluate tests administered in different languages were re­
viewed. Psychometric techniques in this area are just developing 
and so further empirical research is needed. Of course, bilingual 
examinees may not be available in all cross-lingual assessment situa­
tions. However, in those situations where bilinguals can be incorpo­
rated into the research design, greater evidence regarding test and 
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item comparability can be gathered. Given the lessons learned in 
this review, some suggestions for using bilinguals to optimize analy­
ses of test equivalence across languages are offered. 

First, studies of test equivalence across languages should include 
analyses of both bilingual and monolingual examinees. Designs 
using bilinguals are uniquely beneficial for evaluating item equiva­
lence across a common group of test takers. The results of these anal­
yses should provide valuable evidence for selecting anchor items to 
be used in subsequent analyses. However, test development, selec­
tion, and administration decisions should not be made solely on the 
basis of analyses using bilinguals. Rather, these analyses should be 
part of a larger study that also evaluates the performance of monolin­
gual groups on each language version of the test, and explores rela­
tionships among test scores, item scores, and other variables within 
the nomological network related to the construct measured. 

Second, when bilinguals are used to evaluate test and item equiva­
lence across languages, the bilinguals should not be treated as a sin­
gle group. Minimally, the performance of two groups of bilinguals 
representing dominance in each of the two languages should be in­
vestigated. Therefore, a key feature of bilingual research designs is a 
mechanism for classifying bilinguals into two or more groups, as 
well as certifying they are proficient in the two languages (Baker, 
1988). Single-group bilingual designs, where the bilinguals take 
both language versions of tests or items, are not recommended due 
to the problems of fatigue, motivation, and practice effect. 

Third, the advantages of using mixed-language test versions, 
rather than single-language test versions, should be considered in bi­
lingual designs. Mixed-language versions gather data on both lan­
guages from both groups of bilinguals. This procedure is advan­
tageous because it allows all examinees the opportunity to demon­
strate their proficiency in the subject area tested in both languages. 
However, if test language-by-native-language interaction effects are 
of primary interest, a design using separate language forms may be 
preferred. In either case, the groups taking the test forms should be 
randomly equivalent (via random assignment or spiraling test 
forms). Furthermore, the assumption of random equivalence can be 
evaluated using a few common items (preferably in both languages) 
in both forms. 

Fourth, the effect of DIF across languages should be evaluated 
with respect to the different content areas involved in the assess­
ment. If DIF items are predominantly associated with some content 
areas, comparisons across language groups with respect to these 
content areas may not be justified. By looking at the patterns of DIF 



 135 5. USING BILINGUALS TO EVALUATE TEST VERSIONS

within content areas, limitations on the types of cross-lingual infer­
ences that can be made will emerge. 

The Standards for Educational and Psychological Testing (Amer­
ican Educational Research Association [AERA], American Psychologi­
cal Association [APA], & National Council on Measurement in 
Education [NCME], 1985) were clear in requiring evidence for the 
comparability of tests administered in different languages: "when it 
is intended that the two versions of dual-language tests be compara­
ble, evidence of test comparability should be reported" (p. 75). This 
standard was especially emphasized in the recent revision of these 
standards: "When multiple language versions of a test are intended 
to be comparable, test developers should report evidence of test 
comparability" (AERA, APA, & NCME, 1999, p. 99). The change from 
"two versions" to "multiple" versions acknowledges the great in­
crease in multilingual assessment over the past 15 years since the last 
publication of the Test Standards. The suggestions outlined in this 
chapter should help researchers and test developers do the best they 
can in evaluating different language versions of a test, and in 
providing evidence of score comparability. 

Some tests, such as the athletic competitions featured in the World 
Olympics, transcend linguistic barriers. Unfortunately, cross-lingual 
comparisons of knowledge and other psychological skills are typi­
cally not measurable using "language-independent" assessments. 
There are probably too many factors involved in cross-lingual assess­
ment to ever conclude that test differences can be completely sepa­
rated from language group differences. Therefore, we must do all we 
can to account for linguistic effects when making comparisons of in­
dividuals who operate in different languages. Studying the test per­
formance of bilinguals on dual-language tests provides a promising 
framework for evaluating these effects. 
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Adapting tests for administration to different language groups and 
administering the adapted tests to examinees of different cultures is 
a practice that has a long history in the field of psychological assess­
ment. Work of Terman (1916) indicates how long ago researchers 
were aware of problems related to using instruments developed for 
one population to assess attributes of a second population that may 
differ in background and culture. 

The practice of adapting tests that were developed for a specific 
population, and then administering the tests to the second popula­
tion, which may differ in both language and culture, is one that has 
increased greatly over the past decade. Hambleton (1993) and Sirici 
(1997) listed a number of factors contributing to the increased inter­
est in test adaptations. Among these factors are: enhancing the fair­
ness of comparisons of individuals and groups from different 
language and cultural backgrounds; facilitating comparative studies 
across national, ethnic, and cultural groups; and facilitating the com­

139 



140 COOK AND SCHMITT-CASCALLAR 

parison of achievement of students in different countries. Added to 
this list is the increasing globalization of many businesses, leading to 
the need to develop and adapt tests used to certify employees in 
their native language. Each of the factors is dependent on the ability 
to compare scores obtained on tests that are administered to groups 
that differ in both language and culture. 

Regardless of the reasons for adapting a test given in one language 
for administration in a second language or multiple languages, the 
issues that surround the appropriate methodology for adapting the 
test to support valid comparisons of scores are extremely complex. 

Poortinga (1989) pointed out that comparisons of the abilities of 
individuals or groups may be misleading for two reasons. One rea­
son is related to the attribute that is being measured, and he gave as 
an example the futility of comparing the height of one person to the 
weight of a second individual. The second is related to the scale units 
used for the comparison; for example, one cannot make a direct 
comparison of the length of two objects if one object is measured in 
inches and the other in centimeters. These seem like obvious points 
to make when one is referring to physical attributes such as height, 
weight, and length. However, the situation immediately becomes 
more complex when the comparisons are extended to scores ob­
tained on psychological and educational assessments. 

Consider, for example, a test of algebra that contains some word 
problems. Consider further that the test has been constructed in Eng­
lish and scaled using data from an English-speaking population. The 
test is then translated into Spanish and administered to a group of 
Spanish-speaking students. If the Spanish-speaking students do not 
score as well on the test as the English-speaking students, how do we 
know whether the differences in scores are because the groups differ 
in their ability in algebra, or due to the fact that the translation of the 
algebra word problems into Spanish made the problems inherently 
more difficult for the Spanish-speaking examinees? 

Another possibility is that the test administered in Spanish re­
quires more reading time than the test administered in English, thus 
rendering it more speeded for the Spanish-speaking population. 
Should speed be a factor in the assessment of algebra ability for the 
Spanish-speaking group and not for the English-speaking group? 

In addition, it might be possible that the instructions for the test 
were not translated clearly and the Spanish-speaking examinees 
were confused regarding key test-taking strategies, such as whether 
or not they would be penalized for guessing responses to questions. 

The list of reasons for differences between the scores obtained on 
the algebra test by the Spanish- and English-speaking groups just 
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given is most certainly not exhaustive; it is only meant to illustrate 
how difficult it is to avoid construct irrelevant sources of variance in 
test scores when comparing scores on adapted tests. 

Procedures for addressing issues of construct irrelevant variance 
in test scores and consequently promoting an increased level of com­
parability of scores on adapted tests have been extensively described 
by a number of researchers. (See Geisinger, 1994, Sireci, 1997, and 
Hambleton, 1993, for thorough discussions of these procedures.) 
The procedures include translation and back-translation of the in­
strument to be adapted, pilot testing and screening the test items for 
differential item functioning, field testing and scaling, development 
of administration procedures, and validation research. This latter 
point is extremely important because, in spite of the most meticu­
lous level of attention paid to methodological issues, it simply may 
not be possible to obtain construct equivalence for a test given to 
multiple populations that differ in language and culture. Conse­
quently, it is important for validation research to be carried out on 
any adapted test to ensure that valid score comparisons and 
interpretations are supported by the test scores. 

The focus of this chapter is on only one factor affecting the compa­
rability of scores obtained on adapted tests: Poortinga's (1989) sec­
ond reason for misleading comparisons, unequivalent scale units. In 
the following sections of this chapter, we provide a basis for under­
standing statistical methods that are currently available for equating 
and scaling educational and psychological tests, describe and cri­
tique specific scale-linking procedures used in test adaptation stud­
ies, and illustrate selected linking procedures and issues by 
describing and critiquing three studies that have been carried out 
over the past 20 years to link scores from the Scholastic Assessment 
Test (SAT) to the Prueba de Aptitud Academica (PAA). 

OVERVIEW OF LINKING METHODS 

Linn (1993) discussed the fact that many different techniques are 
available for linking test results and that the terminology used to 
describe the techniques has not always been used clearly. Linn 
went on to describe five different ways of linking test scores and 
how the type of linking affects score comparisons and interpreta­
tions. He made the point that inferences that assume the inter­
changeability of scores require strong methods to link the scales of 
the tests. Other types of inferences may be satisfied with weaker 
forms of linking, but these weaker forms of linking are by nature 
context, group, and time dependent. 
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In his 1993 article, Linn described five methods of linking educa­
tional and psychological tests, only four of which are described here. 
These four methods are: equating, calibration, statistical modera­
tion, and prediction. 

Equating. Linn (1993) reserved the term equating for linkings 
that provide scores that can be used interchangeably. He made the 
point that the strongest form of scale linking is equating. Linn re­
ferred to Lord (1980) and his definition of equating, which requires 
that the term "equated scores" be used only when the choice of 
which version or form of a test to take is a matter of indifference to 
the examinee and score user. It is clear that if the comparisons of 
scores on two tests require the tests to be considered interchange­
able (e.g., scores on a form of the SAT administered in October and 
scores on a form of the SAT administered in June) then equating pro­
cedures must be used. Linn pointed out that the requirements for 
equating are that the test forms must measure the same construct 
with equal degrees of reliability; that is, the forms must be inter­
changeable. Others have pointed out (van de Vijver & Poortinga, 
1991) that not only must the test forms be interchangeable for an ad­
equate equating study to take place, the physical conditions of the 
test administration must also be comparable. 

Calibration. Linn (1993) described calibration as a means of 
comparing scores on tests that satisfy less stringent requirements 
than the requirements for equating tests. He provided the following 
as examples of calibration: linking tests that differ considerably in 
length and, consequently, reliability; and linking tests that may be 
used to compare students at different developmental levels (typi­
cally referred to in the literature as vertical scaling studies). 

Linn (1993) listed the requirements for calibration as: "[the tests] 
must measure the same construct. But may differ in reliability. May 
also differ in the level at which the measures are most useful" (p. 90). 
Linn pointed out that calibration provides a means of comparing 
scores on tests that satisfy less stringent requirements than those for 
equated tests. However, there is a price to pay. There exists the possi­
bility that several different types of calibration studies can be carried 
out and each calibration will provide the answer to a different ques­
tion. Linn cited a personal communication from Mislevy and Stock­
ing as pointing out that when tests X and Y are not equally reliable, a 
calibration that transforms Y scores to the X scale can answer the 
question: "For what X value is the person's Y score most likely?" The 
authors pointed out that the same calibration will most likely pro­
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vide incorrect answers to questions about the characteristics of the 
distributions of scores for groups taking tests X and Y 

Statistical Moderation. The third linking procedure de­
scribed by Linn (1993), statistical moderation, refers to procedures 
that usually involve the use of scores on an external examination to 
moderate scores that are obtained on the exams that are to be com­
pared. Statistical moderation is a technique that can be used to com­
pare scores on achievement tests measuring different subject areas. 
For example, colleges sometimes wish to compare scores earned by 
students who take different SAT II subject tests. A common metric for 
the SAT II subject test scores is developed using the SAT I Verbal and 
Math scores as the external examination in a statistical moderation 
study. Statistical moderation, unlike the two previously discussed 
linking methods, does not require the two assessments that will be 
linked to measure the same construct. However, this procedure, 
when used in linking work, requires a common external examina­
tion, and the success of the procedure depends very heavily on the 
strength of the relationship between the external examination and 
the measures that are to be linked. 

One of the key disadvantages of statistical moderation techniques is 
that they are context, group, and time dependent. Consequently, a rela­
tionship established between scores on two assessments developed 
using statistical moderation techniques might vary according to the 
group of examinees selected to participate in the moderation study. 

Prediction. The fourth linking procedure described by Linn 
(1993) isprediction. Linn commented that as long as there is some 
degree of relationship between the performance on one assessment 
with the performance on another, it is possible to link the two assess­
ments through prediction. Of course, the strength of the linking of 
the two assessments will depend on the strength of the relationship 
between scores obtained on the two assessments. Some of the weak­
nesses of prediction, when used as a linking procedure, are that the 
prediction equations are group dependent. Also, prediction equa­
tions are unidirectional; that is, separate linkings must be used to 
predict scores on test Y from test X and scores on test X form test Y 

APPLICATION OF FOUR LINKING METHODS TO LINKING 
SCORES ON TESTS GIVEN IN DIFFERENT LANGUAGES 

It is important to consider the establishment of comparable scores 
for tests that have been adapted to different languages and are ad­
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ministered to candidates in their native languages from the perspec­
tive of the linking framework provided by Linn (1993). 

First, it is clear that it is nearly impossible to link tests adapted to 
different languages, and then give these tests to examinees in their 
native languages and consider the linked tests to be equated. The 
reason for this is that, given the problems associated with adapting 
tests for different language and cultural groups (Hambleton, 1993) it 
is unlikely that the assumption of parallel forms (forms very similar 
in content and statistical characteristics), which are required by 
equating procedures, can be met. 

It should also be clear that it is very unlikely that one can say it is a 
matter of indifference to an examinee whether he or she takes a test 
in the original language or the translated target language (Lord, 
1980, stated this result as an outcome of equated scores). Perhaps if 
it were possible to adapt the test perfectly, and the examinees were 
perfectly bilingual, such a statement could be considered. However, 
neither of these situations typically exists in cross-lingual/cross-
cultural assessments. 

The implications for attempting to link tests adapted to different 
languages and given to students in the original and target languages 
are quite clear. It is unlikely that any linking study, no matter how 
carefully executed, will provide comparable scores in the sense of 
"equated scores." 

An important question to ask is whether or not it is possible to link 
scores on tests used for cross-lingual assessments and consider 
those scores to be "calibrated" using Linn's (1993) criteria. Accord­
ing to Linn, linking via calibration does not require that the tests be 
of equal reliability, but only that they measure the same construct. In 
order to answer the question of whether or not calibration is possi­
ble, the nature of the assessment must be taken into consideration. 
For example, it is much more likely that a mathematics test given in 
English to an English-speaking group and in Spanish to a Span-
ish-speaking group will measure the same construct for the two 
groups than it is that a test of verbal ability given under the same cir­
cumstances will measure the same construct for the two groups. 

If either equating or calibration procedures are not viable because 
of the nature of the examinations that the practitioner wishes to link, 
moderation procedures are often turned to. Statistical moderation 
studies must be carefully designed to meet the unique needs of a 
cross-lingual linking study. The reason the studies must be carefully 
designed is the requirement that a common external test be taken by 
the original and target language groups. It is difficult to see how this 
is possible if the two groups are strictly monolingual. However, there 
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are probably two ways that a "common" external test can be simu­
lated and the results of a moderation study can be approximated. 
One way is to adapt the common test into the original and target lan­
guage with sufficient care so that it would act as a "common" link be­
tween the two measures when given to the respective language 
groups. A second way is to give the common test in either the target 
or original language to a bilingual group and consequently the test 
may perform as a "common" external examination. Both these 
procedures have been used with some degree of success in cross-
lingual linking studies. 

The fourth procedure described by Linn (1993) is prediction. Typ­
ically prediction studies result in scores on test X predicted by scores 
on test Y In order to develop the prediction equation, some group of 
examinees must take both tests. Linn cautioned that the results of 
prediction studies have a number of limitations. In addition, he cau­
tioned that the relationship that is used to determine the prediction 
equations is group specific. This has particular implications for the 
application of this type of linking procedure to cross-lingual assess­
ments. Given that a prerequisite for developing the prediction equa­
tions is that one group must take both tests, the implication for a 
prediction-based cross-lingual linking study is that the group used 
for the linking study must be bilingual. The disadvantage of using a 
bilingual group for this type of study is that the results of the study 
may not generalize to the situation of interest, that is, the situation in 
which tests in original and target languages are given to examinees 
who are monolingual in these languages. 

One advantage of prediction studies as the basis for linking two 
tests given in different languages is that the procedures permit the 
use of language-moderating variables and consequently may provide 
a more accurate answer to the question of how well an individual 
student would perform if given the test in the target language. 

LINKING TESTS GIVEN IN DIFFERENT LANGUAGES 

Ideally, those interested in linking assessments that have been 
adapted to different languages and are given to monolingual 
examinees in their own languages, would like to be able to compare 
the skills and abilities of examinees taking the different assessments 
as though the scores obtained on the assessments were entirely in­
terchangeable (equated). However, as pointed out previously in this 
chapter, this ideal situation is difficult (if not impossible) to obtain 
because data collected in cross-lingual linking studies is not well ac­
commodated by typical equating models. 
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Sireci (1997) provided an excellent overview of the technical is­
sues associated with linking tests used in cross-lingual assessments. 
He began his review by discussing the fact that some practitioners be­
lieve that simply translating a test from one language to another is a 
sufficient condition for cross-lingual assessment. Sireci pointed out 
the fallacy in this line of reasoning by noting that unintended effects 
of the translation may produce items that differ in difficulty and 
other characteristics across the different languages (see Geisinger, 
1994; Hambleton, 1993, 1996; Olmedo, 1981; Prieto, 1992). 

According to Sireci (1997), designs used to link assessments 
given in different languages fall into three categories: (a) separate 
monolingual group designs, (b) bilingual group designs, and (c) 
matched monolingual designs. Separate monolingual group de­
signs will necessarily involve some procedure for developing "over­
lapping items," whereas the latter two designs have as their central 
requirement the development of approximations to overlapping 
groups of examinees. 

Separate Monolingual Group Designs. These designs all in­
volve the administration of tests in original and target languages to 
their respective language groups and linking the tests through a set 
of items that is somehow considered "common" to both language 
groups. Item response theory (IRT) applications to this type of de­
sign have been considered quite promising. IRT models have been 
used to link tests administered to monolingual groups in several 
studies (e.g., Angoff & Cook, 1988). 

The major criticism of IRT-based monolingual linking studies is 
that these studies make an untestable assumption about the equiva­
lence of item parameters in the two populations. In other words, the 
invariant item parameter property of IRT models likely does not hold 
up across the different language samples. Sireci (1997) expanded on 
the problems of using IRT to link different language tests. He 
pointed out that "to provide empirical evidence of item invariance 
across languages, a valid matching criterion is required. The IRT pro­
ficiency scale (theta scale) is a fallible matching criterion because 
there are no true common items" (p. 14). Sireci went on to point out 
that IRT scaling procedures such as concurrent calibration and the 
Stocking-Lord (1983) procedure do not resolve the problem be­
cause they require some measure of the differences in proficiency 
between the two language groups; this measure is theoretically 
impossible to obtain without a true set of common items. 

Another way of stating the problems associated with the use of IRT 
procedures for monolingual designs is that these procedures as­
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sume construct equivalence across the common items, and ulti­
mately across the different tests administered to the monolingual 
groups. Using Linn's (1993) discussion of the classification of linking 
studies, the results of most monolingual linking studies would be 
classified, at best, as statistical moderation studies (studies that in­
volve linking tests of different constructs) and would be subject to all 
of the cautions that are typically applied when interpreting the 
results of moderation studies. 

In spite of the criticisms of monolingual group designs raised ear­
lier, it should be noted that application of this type of design occurs 
frequently and often provides very useful results. The issues associ­
ated with this type of design revolve around the interpretation of the 
results of the study. The results are sometimes interpreted as though 
they were the outcome of an equating study. It is important to note 
that simply because an equating design has been used, it does not 
mean that the study has produced equated scores. Equivalent scores, 
in the sense of those obtained from a typical equating study, will 
occur only if the underlying assumptions of the equating model are 
met by the data. However, applications of monolingual designs often 
result in scores that can be considered sufficiently comparable for 
the purposes they are used for. 

Bilingual Group Designs. Sireci (1997) described three vari­
ants of a bilingual group design. The first is one in which a single 
group of bilingual examinees take both language versions of the test 
in counterbalanced order. Sireci pointed out that one drawback of 
this type of design may be practice effects. This is particularly true if 
the two examinations represent close adaptations of a single test. 
The second bilingual design is one in which randomly equivalent bi­
lingual groups each take a different language version of the tests to 
be linked. Sireci made the point that a potential flaw in this design is 
the possibility that the random groups may end up not being equiva­
lent. The third is one in which randomly equivalent bilingual groups 
respond to a mixture of original and target language items. 

Sireci (1997) continued by saying that one of the major problems 
with bilingual designs is operationally defining bilingual. It is diffi­
cult to locate examinees that are equally proficient in both languages 
of interest, particularly when one considers language proficiency as 
it relates to the construct being assessed. Additional issues related to 
the use of bilingual groups in cross-lingual assessments are de­
scribed in detail in Sireci (chap. 5, this volume). 

A major drawback of bilingual linking designs is that the bilin­
gual group may not represent either of the monolingual groups 
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that are the groups of interest in a comparative study. This limita­
tion has serious implications for the generalization of the results 
of the cross-lingual linking study performed using a bilingual 
group to monolingual groups. 

Matched Monolingual Designs. Given the problems de­
scribed previously with simple monolingual groups designs and bi­
lingual groups, the possibility of using a design that matches 
separate monolingual groups on some of the variables that might af­
fect linking results is quite attractive. However, such designs have 
rarely been used with success. Matched monolingual designs at­
tempt to bypass the need for common items to assess differences in 
skills/abilities by using groups for the linking study that are matched 
on criteria that are relevant to whatever skills or abilities are assessed 
by the different language tests. 

As Sireci (1997) pointed out, the effects of matching groups for 
conventional types of equating designs have been investigated fairly 
extensively (see Cook, Eignor, & Schmitt; 1989; Eignor, Stocking, & 
Cook, 1990; Kolen, 1990; Livingston, Dorans, & Wright, 1990; 
Skaggs, 1990). The results of these studies are mixed. Livingston et 
al. suggested that equating may be improved via matching on pro­
pensity scores (Rosenbaum & Rubin, 1983), whereas Cook et al. ad­
vised against such techniques. The same cautions mentioned when 
evaluating the use of bilingual groups for cross-lingual linking stud­
ies should be mentioned in the context of using matched groups for 
these types of linking studies. 

A key point made by Linn (1993), when discussing the linking 
study classifications, was that all linking studies other than true 
equating studies suffer from the problem that the results are group 
dependent. Consequently, the results of a cross-lingual linking study 
performed using monolingual groups constructed so that they are 
matched on particular variables that are key to the ability measured 
may not generalize to the more heterogeneous monolingual groups 
that are ultimately the groups of interest. 

In the next section of the chapter, three linking studies that have 
been carried out over the past 20 years for the purpose of linking 
scores on the SAT and the PAA are discussed. Each study is critiqued 
from the perspective of the previous discussion on linking designs. 

DEVELOPING A RELATIONSHIP 
BETWEEN PAA AND SAT SCORES 

The series of studies that were carried out to develop a relationship 
between scores on the SAT and scores on the PAA were designed to 
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develop a common metric that would facilitate comparisons of 
scores obtained on the two tests. The researchers working on all of 
the studies were aware that the basic differences in language, cus­
toms, and values might possibly invalidate comparisons among 
groups taking the two tests. Nevertheless, these researchers were 
committed to developing the optimal methodology that could be 
used to construct as unbiased a metric as possible. 

It is important at this point to emphasize that the PAA is not a direct 
translation and adaptation of the SAT. Although the PAA is designed 
to measure the same constructs as the SAT, the PAA contains different 
items and is developed quite independently of the SAT. A decision 
was made by the College Board, early in the history of the PAA testing 
program, that because of the complexities and difficulties involved 
in adapting a test from one language to the other, the "parallelism" 
between the two tests would be better preserved if each test was de­
signed to measure the "same construct," but in a different language.1 

A distinguishing feature of the PAA is that it is designed to be used 
in multiple Hispanic contexts. The various Hispanic populations, for 
example, Mexican and Puerto Rican, differ from one another in 
much the same way as, say, residents of the United States and resi­
dents of Great Britain. Both of these groups speak English, but the 
nuances of the language differ in the different countries. Differential 
item functioning (DIF) analyses are carried out on the PAA to ensure 
the validity of the construct the test measures across the different 
Hispanic populations (see, e.g., Sireci & Allalouf, 2003). 

The first study conducted for the purpose of linking scores on the 
PAA to scores on the SAT was carried out by Angoff and Modu (1973) 
in the fall of 1971. The results of the Angoff/Modu study were used to 
compare scores on the PAA to scores on the SAT for about a 10-year 
period. Advances in technology, as well as the realization that it is 
good practice to repeat and revise the results of linking studies peri­
odically, led to the repetition of the PAA/SAT linking in the study of 
Angoff and Cook (1988). The Angoff-Cook study followed the basic 
design of the earlier study, but replaced the classical test theory 
methodology with IRT techniques. The most recent linking study 
carried out for the PAA and the SAT I was conducted by Schmitt, 
Dorans, Magrina, and Cook (1998). The purpose of this study was to 
provide an updated linking of the two tests that reflected recent 
changes in the test specifications. The third study employed a very 

It should be noted that, in contrast to the decision not to directly translate the two tests, 
the procedure used in the past to link the PAA and SAT (described later) depends on the trans­
lation of a "common" set of linking items. 
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different methodology for linking the two tests than that used by the 
previous two studies. What follows is a brief discussion and critique 
of the three linking studies. 

Angoff-Modu Study. Angoff and Modu (1973) developed a 
methodology to provide a conversion of the verbal and mathemati­
cal scores on the Spanish-language PAA to the respective verbal and 
mathematical scores on the SAT. Both tests were administered to sec­
ondary school students for college admissions purposes. As men­
tioned previously, although the PAA and SAT shared the same 
structure and format, the tests were each composed of independent 
original items; that is, the tests were not adapted versions of each 
other. The purpose of the study carried out by Angoff and Modu was 
to provide conversion tables between the PAA and SAT that would fa­
cilitate direct comparisons of subgroups of the two language groups 
who had taken the appropriate test in their respective languages. In 
addition, it was expected that the conversion tables would aid in the 
evaluation of the likelihood of the success in mainland colleges that 
might be obtained by students from Puerto Rico. 

The Angoff and Modu (1973) study consisted of two phases. The 
first phase involved the selection of "common" items used as an an­
chor test in the "equating" study and the second phase consisted of 
the actual "equating." The method used in the first phase was to 
choose two sets of items, one originally in English and the second 
originally in Spanish, and to translate each set into the other lan­
guage. After translation, the two item sets (one in Spanish and one in 
English) were administered to the appropriate monolingual stu­
dents for pretest purposes. The pretest administrations for this study 
were carried out in the fall of 1970. On the basis of the analysis of the 
pretest data, two sets of items, one verbal and the second mathemati­
cal, were selected as "common" item sets to be used for the 
respective verbal and math "equatings." 

In the "equating" phase of the study, the "common" items, ap­
pearing in both Spanish and English, were administered in the ap­
propriate language along with the operational form of the PAA in 
November 1971, and with the operational form of the SAT in Janu­
ary 1972. The data from these administrations were used to con­
duct both linear and equipercentile "equatings" of the PAA and the 
SAT verbal and math tests. 

Several aspects of this early study are worth describing in detail. 
Phase I of the study consisted of building the "common" item or link­
ing test that would be used to evaluate differences in ability between 
the Spanish-speaking PAAgroup and the English-speaking SAT 
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group. The initial pool of items that would be used to form the link­
ing tests was drawn in approximately equal numbers from the PAA 
and SAT item pools. These items were translated into the second lan­
guage by a small group of bilingual experts. An effort was made to 
produce a set of items, in English and in Spanish, that were, as nearly 
as possible, equal in meaning in the two languages. Ata later time, all 
the items were back translated to their original language and the 
back translations (the versions that had undergone two translations) 
were compared with the original text. 

The common item set was then pretested by administering to 
groups of students taking either the PAA or SAT in the appropriate 
language. Following pretesting, the items were screened statistically 
by plotting the item difficulty or delta values of the verbal and math 
items taken by the Spanish- and English-speaking groups. (See 
Angoff and Modu, 1973, for a description of "delta.") The purpose of 
the delta plots was to enable the identification of items that had a dif­
ferent meaning for the two groups, PAA and SAT. Items were consid­
ered as "equally appropriate" to the Spanish- and English-speaking 
groups on the basis of their proximity to the major axis of the ellipse 
of the delta plot. Figures 6.1 and 6.2, taken from Angoff and Modu 
(1973), illustrate the results of the delta plots for the verbal and math 
linking item sets. 

An important point to note when comparing the plot of verbal 
items to the plot of math items is the greater degree of dispersion of 
the verbal items about the major axis of the ellipse of the delta plot. 
Angoff and Modu (1973) interpreted the greater scatter of the verbal 
items as indicating that the verbal items did not have quite the same 
psychological meaning for the two language groups. They went on 
to say that the scatter was sufficient to cast doubt on the quality of any 
equating carried out with these items. The situation was improved 
by discarding the most aberrant items; however, the authors contin­
ued to express concern that item-by-group interactions indicated by 
the data found in the delta plots made the equating "much less trust­
worthy than would be expected of an equating of two parallel tests 
intended for members of the same language-culture" (p. 14). 

Phase II of the study consisted of the actual "equating" of the PAA 
and the SAT, using the linking item set constructed in Phase I. Forty 
verbal items and 25 math items were selected as "common" items for 
Phase II of the study. The items were administered, along with an op­
erational version of the respective tests in the November 1971 ad­
ministration of the PAA, and the January 1972 administration of the 
SAT. Three conventional equating procedures were used to link 
scores on the PAA with scores on the SAT. A Tucker linear, an 
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FIG. 6.1. Delta plot for verbal items (N= 155). From "Equating the Scores of 
the Prueba de Aptitud Academica and the Scholastic Aptitude Test." Copyright 
© 1988 by College Board. Reproduced by permission. All rights reserved. 

equipercentile (Angoff, 1984; now referred to as "chained" 
equipercentile), and a Levine (1955) linear procedure were used. 
Because the data did not meet the assumptions of any of the three 
conventional equating models, it was decided to average the results 
of the three models, giving more weight to the equipercentile re­
sults. Figures 6.3 and 6.4 show conversion plots for the verbal and 
math "equatings." 

The results of the verbal "equating" indicated that a PAA midscale 
value (500) was equivalent to an SAT Verbal score (350) substantially 
below midvalue. The results of the math "equating" indicated that a 
PAA score of 500 resulted in an even lower SAT Math score (319). 



153 6. ESTABLISHING SCORE COMPARABILITY 

FIG. 6.2. Delta plot for math items (N = 155). From "Equating the Scores of 
the Prueba de Aptitud Academica and the Scholastic Aptitude Test." Copyright 
© 1988 by College Board. Reproduced by permission. All rights reserved. 

Angoff and Modu (1973) cautioned that "the accuracy of these con­
versions is limited by the appropriateness of the method used to de­
rive them and the data assembled during the course of the study. It is 
hoped that these conversions will be useful in a variety of contexts 
but... in order to be useful they will need in each instance to be sup­
ported by additional data peculiar to the context" (p. 41). 

Angoff-Cook Stuffy. The study carried out by Angoff and Cook 
(1988) used the same basic design as that used by Angoff and Modu 
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FIG. 6.3. Equating results for verbal tests. From "Equating the Scores of the 
Prueba de Aptitud Academica and the ScholasticAptitude Test." Copyright © 
1988 by College Board. Reproduced by permission. All rights reserved. 

(1973) but employed IRT methodology to replace both the delta plot 
item screening used to select the "common" item test and the con­
ventional equating methodology used in the earlier study. 

Similar to the previous study, the Angoff and Cook (1988) study 
was carried out in two phases. Phase I consisted of the selection of 



155 6. ESTABLISHING SCORE COMPARABILITY 

FIG. 6.4. Equating results for math tests. From "Equating the Scores of the 
Prueba de Aptitud Academica and the ScholasticAptitude Test." Copyright © 
1988 by College Board. Reproduced by permission. All rights reserved. 

the linking items that would be used in Phase II, the "equating" 
phase of the study. The methodology established in the earlier study 
for adapting, back adapting, and pretesting the items was followed 
for the Angoff and Cook study. The difference between Phase I of the 
two studies was in the methodology used to screen the items for se­
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lection as "common" items. Angoff and Cook evaluated items by 
comparing, both visually and statistically, the differences between 
the IRT item characteristic curves (ICCs). 

Figure 6.5 gives examples of plots of ICCs for verbal and math 
items estimated for the Spanish- and English-speaking groups. Panel 
A of Fig. 6.5 shows that for all levels of ability (theta) the PAA group 
has a higher probability of obtaining a correct answer to the item 
than the SAT group. Such an item obviously could not be considered 
as a "common" item for the two groups and was consequently 
dropped during the item-screening phase of the study. Panel B of Fig. 
6.5 contains a comparison of ICCs obtained for a math item given to 
the PAA and SAT groups. In contrast to the curves shown in Panel A, 
the ICCs for the math item given to the two groups of examinees are 
almost identical; that is, individuals at all levels of ability in both 
groups have the same probability of obtaining a correct answer to 
the item. The item favors neither of the two groups. Items such as 
this one were considered ideal for inclusion in the set of "common" 
items used to link the two math tests. 

The "equating" phase of the study paralleled that of the Angoff and 
Modu (1988) study with the exception of the use of IRT procedures. 
The verbal and math "common" item sets were administered along 
with their respective operational tests (PAA or SAT) to the appropri­
ate monolingual groups. The SAT data were collected in December 
1985 and the PAA data at the October 1986 administration. The IRT 
equating method used in this study was IRT concurrent equating 
(Cook & Eignor, 1983; Petersen, Cook, & Stocking, 1983). Only IRT 
curvilinear equating results were reported for the study. These re­
sults are presented for the verbal and math tests in Figs. 6.6 and 6.7. 

It is clear from a review of the graphs shown in Figs. 6.6 and 6.7 
that the relationship between the PAA and SAT scales is markedly 
curvilinear. This was also the case for the equating results obtained 
in the Angoff and Modu (1973) study; however, Angoff and Modu 
chose to average the curvilinear results with the linear results. The 
results of the Angoff and Cook (1988) study indicated that the differ­
ences between the PAA and SAT scales at a PAA score of 500 were 
about 180 to 185 points. Their results indicated similar differences 
for the math linking, that is, at a PAA score of 500, differences be­
tween the PAA and SAT scale were about 180 to 185 points. 

The results of the Angoff and Cook (1988) study yielded substan­
tially lower conversions of PAA verbal scores to the SAT verbal scale 
than the earlier study, especially in the midrange of the score scale. 
The conversions to the SAT mathematical scale showed better agree­
ment with the earlier results. The authors speculated that differ­



FIG. 6.5. Item response curves: Plots of item response functions for verbal 
(Panel A) and mathematical (Panel B) items given to PAA and SAT groups, illus­
trating poor and good agreement between groups. From "Equating the Scores 
of the Prueba de Aptitud Academica and the Scholastic Aptitude Test." Copy­
right © 1988 by College Board. Reproduced by permission. All rights reserved. 
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FIG. 6.6. Equating results for verbal tests. From "Equating the Scores of the 
Prueba de Aptitud Academica and the ScholasticAptitude Test." Copyright © 
1988 by College Board. Reproduced by permission. All rights reserved. 

ences in results could be attributed to differences in methodology or 
to the inherent difficulties of "equating" verbally loaded tests for 
different language groups. 

Critique of the Previous Two Studies. The score-linking 
methodologies employed in the two studies, IRT curvilinear equat­
ing procedures and the Tucker, Levine, and equipercentile proce­
dures, are reasonable procedures to use if the question of interest is 
a comparison of distributions of scores for two groups of examinees 
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FIG. 6.7. Equating results for math tests. From "Equating the Scores of the 
Prueba de Aptitud Academica and the ScholasticAptitude Test." Copyright © 
1988 by College Board. Reproduced by permission. All rights reserved. 

(or, in the case of the linear methods, the first two movements of the 
distribution). Recall that the original purposes of the PAA/SAT link­
ing, as described by Angoff and Modu (1973), were: (a) to compare 
the distributions of scores of subgroups from the two populations, 
and (b) to evaluate the probable success of Puerto Rican students 
who were interested in eventually attending colleges on the main­
land and were submitting PAA scores for admission purposes. 

Depending on how well the data met the assumptions of the statis­
tical models used for linking, and how well the linking was executed, 
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it is possible that the methodology employed in the Angoff and 
Modu (1973) and the Angoff and Cook (1988) studies could provide 
a reasonable basis for comparisons of distributions of scores. The 
reason for this is that the purpose of the IRT, linear, and equi­
percentile procedures employed in these two studies is to transform 
the distribution of scores obtained on one test to match that of the 
second test, for a particular group of examinees. 

Although it is theoretically possible for the statistical tech­
niques used in these studies to provide end results that meet the 
goal of comparable scores, the goal is probably not met by the re­
sults of the two studies because of the nature of the data used for 
the linking. However, the procedure used would have provided a 
solution to the problem provided the assumptions underlying the 
methodology were met. 

Consider the second reason for carrying out the PAA/SAT link­
ing, that is, to evaluate the success of students from Puerto Rico in 
mainland colleges and universities. How is it possible to use the 
relationship established between the PAA and SAT in the two pre­
vious studies to predict how well a high school student in San Juan 
may do when he or she attends a college in, say, Miami? What does 
it mean to say that a student receiving a 500 on the PAA would re­
ceive a score of 320 on the SAT? If the high school student in San 
Juan speaks no English, he or she will surely not receive a score of 
320 on the SAT and will have a very difficult time of study in a US 
college or university. 

Pennock-Roman (1995) investigated the relationship between 
scores on graduate-level admissions tests given in English and Span­
ish to a group of students who were more proficient in Spanish than 
English and concluded that proficiency in English contributed to the 
student's scores on the GRE (Graduate Record Examination) verbal, 
math, analytic, psychology, and biology tests. Pennock-Roman found 
that English proficiency contributed differently depending on the 
level of proficiency of the student and depending on the content of 
the test. She discussed the fact that it is quite possible for a talented 
second-language student to receive a below-average score on the 
GRE verbal test simply because of slower reading comprehension. 

The implications of the Pennock-Roman (1995) study for the 
PAA/SAT linking studies are that if the major purpose of a study is to 
provide a means for evaluating how well a student in Puerto Rico will 
do in a mainland college or university, then some measure of ability 
in English must be taken into consideration. The methodology used 
for the PAA/SAT I linking study that is described next attempts to take 
these implications into account. 
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Schmitt, Dorans, Magrina, and Cook Study. In the spring 
of 1994, a new SAT I was introduced. The new test contains new item 
types and was built to revised content and statistical specifications. 
(See Cook, 1995, for a description of the revisions to the SAT.) In Octo­
ber 1996, the PAA was also revised to include new item types and re­
vised content and statistical specifications. Changes to the PAA parallel 
the changes introduced to the SAT I. Specifically, the new PAA Verbal 
does not include antonyms and has a higher percentage of verbal 
items that relate to critical reading passages (56% vs. 31%). In addition 
to the traditional multiple-choice items, the new PAA Math includes 
items where the examinee produces his or her own response. (See 
The College Board, 1995, for an extensive description of the changes 
to the new PAA.) One difference between the SAT I and the new PAA is 
that the SAT I allows the use of calculators in the Math test. 

The two prior PAA/SAT linking studies provided concordance ta­
bles between scores on former versions of the PAA and the SAT 
(Angoff & Cook, 1988; Angoff & Modu, 1973). These scaling studies 
used "common" items to adjust for any differences between the SAT 
and PAA groups. Because of the issues described earlier, the latest 
study approached the comparability of scores between the SAT I and 
the PAA from a different perspective. Concordance tables obtained 
though the "equating" methods used in the earlier two studies as­
sume that the two tests are basically alternate forms representing the 
same construct. Inasmuch as the Spanish-language PAA and the Eng-
lish-language SAT I each contain items that are specifically developed 
for and pretested with their respective populations in mind, the PAA 
and SAT I cannot be considered to be alternate forms. 

For the third PAA/SAT I study, by Schmitt et al. (1998), a predictive ap­
proach was used. It was assumed that development of a concordance 
table was not essential to the success of the study. Consequently, a pre­
diction approach employing a measure of English-language ability, the 
English Second Language Achievement Test (ESLAT), as a moderator 
variable provided the basic design for the study. 

Prior studies are relevant to this research. A regression method 
was used by Alderman (1981) and Boldt (1969) to study the relation­
ship between tests given in English and Spanish to different cultural 
groups. In the Alderman study, students were tested on the SAT, PAA, 
TOEFL (Test of English as a Foreign Language), and ESLAT. Language 
proficiency (TOEFL or ESLAT) was considered as a moderator vari­
able in predicting SAT test results from PAA test results. Higher lan­
guage proficiency, as measured by these tests, resulted in a stronger 
relationship between the SAT and PAA scores. These results under­
line the importance of using a measure of language proficiency when 
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creating a prediction equation between the SAT and PAA. Because all 
PAA examinees also take the ESLAT for admissions purposes, the 
ESIAT results can be used as such a language moderator variable. 

The sample for the third PAA/SAT I study (Schmitt et al., 1998) was 
all available candidates who took the new PAA in Puerto Rico from 
October 1996 throughout June 1997 and who also took the SAT I 
from January 1996 to June 1997. Only the last score of the students 
that repeated the test within the defined period was considered in 
the analyses. Each student included in the study had the following 
test scores: (a) SAT I Verbal and Math, from the January 1996 to the 
June 1997 administration, (b) PAA Verbal and Math, from the Octo­
ber 1996 to the June 1997 administrations, and (c) ESLAT, from the 
October 1996 to the June 1997 administrations. Both linear and 
curvilinear multiple regression prediction models were considered 
for the prediction of SAT I scores from PAA scores and the ESLAT. 

Schmitt et al. (1998) found the correlations between SAT I and 
PAA/ESLAT in the sample to be very noteworthy. The correlation be­
tween PAA Math and SAT I Math was .82, indicating that the tests are 
measuring similar, but not the same constructs. In addition, SAT I 
Math correlated .57 with ESLAT, a correlation indicating that ESLAT is 
acting as a language proficiency moderator variable for the math 
scores. Table 6.1 contains the correlations for these test scores. 

The correlations between ESLAT and SAT I Verbal show an even 
stronger suggestion of a language proficiency moderator variable, 
with SAT I Verbal correlating .73 with ESLAT and considerably less, 
.62, with PAA Verbal. Note that PAA Math has only a slightly lower cor­
relation with PAA Verbal (.60) than the correlation shown by SAT I 
Verbal and PAA Verbal. It is clear from these data that any concor-

TABLE 6.1 
Correlations Between SAT and PAA Verbal and Math and the ESLAT 

Test Score ESLAT PAA-M PAA-V SAT-M SAT-V 

ESLAT 1.00 .51 .45 .57 .74 

PAA-MATH .51 1.00 .61 .82 .60 

PAA-VERBAL .45 .61 1.00 .56 .62 

SAT-MATH .57 .82 .56 1.00 .69 

SAT-VERBAL .73 .60 .62 .69 1.00 
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dance table developed using tests with this configuration of correla­
tion coefficients would be of questionable value, regardless of the 
chosen linking methodology. One question for this study was 
whether or not PAA Verbal could add much to the prediction of SAT I 
Verbal scores beyond what ESLAT could do on its own. 

The equations for predicting SAT Verbal and SAT Math scores from 
PAA scores and ESLAT scores are approximated by the following for­
mulae: For SAT Verbal, 

Estimated SAT Verbal = .371*PAA Verbal + .779*ESLAT-284. 

Note that the weight assigned to ESLAT is more than twice that as­
signed to PAA Verbal. 

The approximate equation for predicting SAT Math fromPAA 
Math and ESLAT makes it obvious that PAA Math is the more impor­
tant predictor: 

Estimated SAT Math = .688*PAA Math + .259*ESLAT-150. 

It can be seen that PAA Math has a weight that is more than twice as 
large as that for ESLAT. 

It should be noted that the equations for predicting SAT Verbal 
and Math appear to have limited applicability because they cannot be 
used for scores below 550 on ESLAT. Schmitt et al. (1998) found that 
scores for examinees with ESLAT scores below 550 in the sample 
have an erratic relationship with the variables of interest. This was in­
terpreted as meaning that a certain level of English-language ability, 
as measured by ESLAT, is needed before scores become systemati­
cally related to the other test scores, and more important before the 
relationships between scores on similar constructs measured in 
Spanish and English stabilize. The prominent role of ESLAT in pre­
dicting SAT Verbal scores even in this group of high ESLAT scores 
(550 is almost a standard deviation [118] above the mean of 446 in 
the full PAA population) brings to the fore the problems of trying to 
link scores on tests such as the PAA and the SAT I that are given in dif­
ferent languages to groups of different cultural backgrounds. Link­
ing scores using prediction methodology would appear to provide 
more interpretable results than attempting to establish a concor­
dance table using the conventional anchor test equating methodol­
ogy employed in the two earlier studies. 

The design of the third study does have a number of drawbacks that 
should be pointed out. The study is a prediction study using a bilin­
gual group design. Drawbacks of prediction studies and bilingual 



164 COOK AND SCHMITT-CASCALLAR 

group designs were pointed out earlier in this chapter, but the bilin­
gual group design used in this study is different from the designs dis­
cussed earlier in that ESLAT was used as a concomitant variable. An 
apparent drawback of this design is that the prediction equations ob­
tained from the study are group specific and the bilingual sample used 
for the study is not representative of all examinees taking the PAA. The 
sample consisted of students primarily from private high schools in 
Puerto Rico with higher levels of English-language proficiency than 
typically found among Puerto Rico high school students. However, it 
is just this type of examinee that typically seeks postsecondary educa­
tion in the United States. Consequently, although the results of the 
study may not describe the relationship between scores obtained on 
the PAA and the SAT I for all students in high schools in Puerto Rico, 
the results may be quite valid for the selected number of students who 
intend to continue their education in the United States. 

Schmitt et al. (1998) pointed out that the generalization to other 
groups beyond those represented by the sample (including groups 
taking the PAA in Latin American countries, other than Puerto Rico) 
may not be appropriate because the relationship between SAT I and 
PAA and ESLAT may differ in these other countries. 

An additional drawback of the methodology represented by this 
study is that it did not result in a single concordance table that per­
mits direct comparisons of subgroups of students taking the PAA 
with subgroups of students taking the SAT I. As a result of this study, 
score users were provided with a table that required entering with 
both a PAA and ESLAT score and reading predicted SAT I scores from 
the body of the table. Consequently the gain in validity in the score 
predictions was counterbalanced by a loss of practicality or conve­
nience to the score user. 

Because application of the methodology used to develop the rela­
tionship between PAA and SAT I scores in the third study did not result 
in a concordance table, it is not possible to compare the results of this 
study with those obtained in the previous two studies carried out by 
Angoff and Modu (1973) and Angoff and Cook (1988). Although, it 
should be pointed out that because both the tests (PAA and SAT) have 
been modified considerably since the previous two studies were com­
pleted, comparisons of results across the three studies would be ques­
tionable, even if the methodology used to link the tests in study three 
supported the development of a concordance table. 

DISCUSSION 

A number of important lessons can be learned from an evaluation of 
the work that has been done over the past 20 years that has focused 
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on linking scores obtained on the PAA to scores obtained on the SAT. 
Each of the three studies discussed here attempted to improve on 
the results of the past studies by applying the most current thinking 
in psychometric theory and the most recent technological develop­
ments. Still, even the most recent study, carried out by Schmitt et al. 
(1998), exhibited a number of serious drawbacks. Certainly the ex­
periences gained from the three PAA/SAT linking studies strongly 
demonstrate how difficult it is to obtain comparable and valid scores 
on tests that are given to groups that differ in language and culture. 

Probably the most significant advance in the Angoff-Modu study 
(Angoff & Modu, 1973) was the application of the delta plot tech­
nique for detecting items in the "common" item-equating set that 
did not behave similarly for the Spanish-speaking and Eng-
lish-speaking groups. Angoff and Modu used this new technique, 
which initially had been developed for screening items for racial 
bias (Angoff & Ford, 1973). The procedure involved plotting item 
difficulty values (deltas) for items administered to the two groups 
of interest, and deleting those items that fell away from the major 
axis of the elipse formed by the plot. Angoff and Modu realized 
early on that one serious pitfall in cross-lingual/cross-cultural stud­
ies was that in spite of the most meticulous translation and back 
translation, items that are expected to behave similarly (as "com­
mon" items in an anchor test design) must be screened statistically, 
particularly those items that have a heavy verbal/linguistic compo­
nent. Recent research by Muniz, Hambleton, and Xing (2001) 
shows too that delta plots can still be useful in detecting problem­
atic items even with small sample sizes. 

The study carried out by Angoff and Cook (1988) built on the de­
sign of the earlier study with some methodological and technologi­
cal improvements. The authors hoped that the use of IRT pro­
cedures, to replace the use of the classical test theory procedures 
that were used in the first study, would provide improved results. In­
deed, the IRT procedures for detecting DIF (see Lord, 1980), proved 
to be very powerful procedures for screening common items. The 
authors were quite confident that by the time they had completed 
the item screening they were able to construct a "common" test that 
could be used for linking purposes without risk of advantaging ei­
ther group of interest. However, the authors began to question the 
underlying assumptions of the work they were doing. Were the two 
tests (PAA and SAT) measuring constructs that were similar enough 
to support the development of a concordance table? What did it 
mean to use a score on the PAA for a student who spoke only Spanish 
to estimate a student's score on the Verbal section of the SAT? 
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As a result of the concerns raised by the authors of the second 
PAA/SAT linking study, the methodology used for the third study was 
completely revised. The authors of the third study (Schmitt et al., 
1998) used regression procedures to develop the relationship be­
tween PAA and SAT I scores. In the course of the analysis of the data 
for the third study, they found that the correlations between scores 
obtained on the PAA Verbal and SAT I Verbal tests (for the bilingual 
sample used in the study) was only slightly higher than the correla­
tion between scores obtained on the PAA Verbal and the PAA Math 
tests. Although, as pointed out earlier, there are statistical tech­
niques that can be used to develop concordance tables when tests do 
not measure the same thing (and, indeed, the work done for study 
two is an excellent example of this type of work) the question re­
mains, how does one interpret the results of the application of a 
concordance table developed under these circumstances? 

Schmitt et al. (1998) chose to develop prediction equations for 
predicting SAT scores from PAA scores. The equations took into ac­
count not only the verbal or math ability of the examinee as mea­
sured by the PAA, but also considered the examinee's English-
language ability, as measured by the ESLAT. Although the prediction 
equations are awkward to use and cannot be used readily in the com­
parison of groups of examinees, they do provide a more accurate an­
swer to the question of how a student who scores at a specific level 
on the PAA will score on the SAT I. 

Questions that remain to be explored when considering the link­
ing of the PAA and the SAT I are: the description of the similarity or 
differences between the constructs measured by the PAA and the SAT 
I and how these similarities or differences are impacted by Eng-
lish-language ability. In addition, it is important to keep in mind that 
colleges are not so much interested in predicting SAT I scores from a 
PAA score as they are interested in making valid decisions about how 
successful students will be if they are admitted to the particular col­
lege. The relationship between the PAA and the SAT I scores that was 
developed in the third PAA/SAT I study requires validation by examin­
ing the relationship between the predicted SAT I scores and perfor­
mance in college, as measured by freshman grade point average or 
some other criterion of importance. 

It is important to keep the results and lessons learned from the 
three PAA/SAT studies in mind when reviewing the work of other test 
adaptation projects. Adapting tests is not a trivial process, but it is an 
extremely important process that impacts greatly on the validity of 
test scores. Depending on the ultimate use of the test scores, it can 
be extremely important for students, employees, and other popula­
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tions to be given the opportunity to demonstrate their skills and abil­
ities on tests that are given in their native tongue. Two important 
lessons learned from the three PAA/SAT studies indicate that: 

1. It is important to take into account how the test scores will be 
used and interpreted. The design of the linking study and the 
models chosen for linking will depend greatly on the possible 
uses and interpretations of the test scores. 

2. There is no simple way of doing a high-quality job of adapting 
tests to different languages and cultures. Adapting tests is a 
painstaking process that requires careful execution. Not only 
must careful attention be paid to the test developmental pro­
cess, attention to the test administration and score interpreta­
tion process is equally as important. 

Fortunately good work is being carried out in the test adaptation 
area and with the increasing interest in the field, solutions to what 
may appear to be intractable problems today will most likely be avail­
able to us in the future. 
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Interest in adapting tests that have been developed for a particular 
language and culture for use with a second language and cultural 
group has been prevalent among educational and psychological re­
searchers and practitioners for most of the 20th century. As an exam­
ple, Hambleton and Bollwark (1991) discussed early translations of 
the Binet-Simon intelligence test. They point out that the test was 
translated from French to English in 1911 and used to evaluate intel­
ligence of residents of the New Jersey-based Vineland Training 
School. Hambleton and Bollwark went on to say that by 1916 the 
Binet-Simon had been translated into seven different languages 
(citing Stanley & Hopkins, 1972). They continued by pointing out 
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other important intelligence tests and related scales that have been 
translated into the primary language of the examinees to be tested. 

Van de Vijver (2002), van de Vijver and Lonner (1995), and van de 
Vijver and Leung (1997, 2000) pointed out that recently there has 
been a steady increase in publications that deal with cross-cultural 
differences and comparisons. They attributed the increase in these 
publications to such things as the globalization of the economy, tour­
ism, migration streams, and related political changes. 

The purpose of this chapter is to review the methodological issues 
that are associated with the adaptation of achievement and aptitude 
measures. The chapter consists of six sections. The first section pro­
vides an overview of the central issues of bias and equivalence as they 
relate to cross-cultural/cross-lingual comparisons of assessment re­
sults. The overview is followed by separate sections that focus on is­
sues associated with: (a) construct equivalence, (b) equivalence of 
measurement units, (c) translating tests and test material, (d) score 
interpretation and test use, and (e) test administration. 

OVERVIEW OF CENTRAL ISSUES 

Van de Vijver and Leung (1997) pointed out that "a recurring theme 
in multicultural assessment is the question of the extent to which in­
struments developed in Western countries can be applied in differ­
ent cultural contexts" (p. 61). They listed four questions that those 
interested in multicultural assessment might ask: 

Does a test provide an adequate coverage of the same psychological construct 
in all cultural groups at hand? 

Can a standard administration be applied or should the administration be 
adapted? 

How can we cope with the often immense variation in mastery of the native 
and host language in migrant groups? 

Are alternatives available when Western tests turn out to be inappropriate? 
(P. 61) 

The four questions are all quite relevant to those situations in 
which achievement and aptitude tests are adapted for cross-cul-
tural/cross-lingual application. Perhaps the most central of these is­
sues is the issue of adequate coverage of the same construct in all 
cultural groups of interest. Much of the literature on cross-cultural 
assessment has been devoted to the examination and evaluation of 
comparability of constructs across different cultures and languages. 
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Questions of the impact of test administration procedures as well as 
language variation are particularly important to the adequate adap­
tation of achievement and aptitude tests and to the validity of 
cross-cultural score comparisons. 

Van de Vijver and Tanzer (1997) articulated three types of bias that 
could possibly impact cross-cultural, cross-lingual assessments: con­
struct bias, method bias, and, item bias. 

They also discussed the impact of two types of equivalence on 
cross-cultural research and evaluations: construct equivalence 
and measurement unit equivalence. The point made by van de 
Vijver and Tanzer is that in every cross-cultural study, the key ques­
tion is whether or not the scores obtained on the assessments 
given to the different populations can be interpreted in the same 
way. They emphasized that the issues of bias and equivalence are 
central to this question. 

Van de Vijver and Tanzer (1997) defined construct bias1 as occur­
ring if the construct measured is not identical across cultural groups. 
They used, as an example, Western intelligence tests. These authors 
made the important point that construct bias is not a term that ap­
plies to a specific instrument, but rather to characteristics of a 
cross-cultural comparison. They pointed out that an instrument that 
reveals bias in a comparison of Japanese and German subjects may 
not show bias in a comparison of German and Danish subjects. 

Van de Vijver and Tanzer (1997) also discussed method bias, 
which they further broke into sampling, instrument, and administra­
tion bias. They pointed out that the term method bias was so coined 
because it refers to biases arising from the methodology employed in 
empirical studies. 

According to van de Vijver and Tanzer (1997), sampling bias arises 
from sampling differences related to variables (other than the vari­
able of interest) that may impact study results. They gave as examples 
cultural groups that differ in educational background or motivation. 
If neither of these are variables of interest, they can surely confound 
comparisons of the particular variable that is the focus of the study. 

In a discussion of instrument bias, van de Vijver and Tanzer (1997) 
used stimulus familiarity as a well-known example. They expanded 
on this example by citing the work of Hui and Triandis (1989), who 
found that Hispanics tended to choose extremes on a 5-point rating 
scale more often than did White Americans. Hui and Triandis discov-

Construct bias has been discussed extensively by van de Vijver and Leung (1997), van de 
Vijver and Poortinga (1991), and Poortinga (1995). 
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ered that confounding due to choice preference was eliminated 
when a 10-point scale was introduced. 

The third type of method bias discussed by van de Vijver and 
Tanzer (1997) is administration bias. Other authors, as well, have 
raised administration bias as a threat to the validity of interpretations 
of scores on adapted tests. For example, Geisinger (1994) discussed 
the fact that different cultural or national groups vary in their levels 
of sophistication with differing item formats and he suggested that a 
sufficient number of practice exercises be used to familiarize the 
examinees with a new format. 

Finally, in addition to discussing construct and method bias, van 
de Vijver and Tanzer (1997) discussed item bias as an important 
type of bias confounding cross-cultural studies. They list the fol­
lowing sources of item bias in these types of studies: "poor item 
translation and/or ambiguous items; nuisance factors (e.g., item 
may invoke additional traits or abilities); cultural specifics (e.g., in­
cidental differences in connotative meaning and/or appropriate­
ness of the item content)" (p. 268). 

Needless to say, item bias issues pose formidable challenges to 
the validity of any cross-cultural comparison of aptitude or achieve­
ment test scores. Issues related to item bias, such as test translation 
and procedures to detect differential item functioning (DIF), are 
discussed in chapter 4 of this volume and so are not be considered 
further here. 

In a discussion of equivalence2 in cross-cultural studies, van de 
Vijver and Tanzer (1997) made the distinction between construct 
equivalence and measurement unit equivalence. They defined con­
struct equivalence as meaning that the same construct is measured 
across all cultural groups of interest regardless of whether the mea­
surement instruments that are used are identical. They went on to say 
that it is quite possible for the same instrument to measure different 
constructs for different cultures; or, the construct measured by the 
same instrument may only partially overlap between two cultures. 

Equally as important as construct equivalence, van de Vijver and 
Tanzer (1997) defined a second type of equivalence, measurement 
unit equivalence, as the situation that exists if two measures have the 
same measurement unit but different origins. They clarified this defi­
nition by stating: "In other words, the scale of one measure is shifted 
with a constant offset as compared to the other measure" (p. 266). 
They made the point that scores on scales with these properties can­

2See also van de Vijver and Leung (1997, 2000) and Poortinga (1989) for discussions of 
equivalence in cross-cultural studies. 
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not be directly compared, but if the offsetting factor is known, scores 
can be adjusted making them suitable for comparison. 

Ultimately, if one is to make valid comparisons of scores on 
achievement or aptitude tests, one must achieve what van de Vijver 
and Tanzer (1997) referred to as scalar equivalence, which they de­
fined as the highest level of measurement unit equivalence for two 
scales. They pointed out that this type of equivalence can be ob­
tained when two scales have the same origin and unit of measure­
ment. They continued by saying that the achievement of scalar 
equivalence is a prerequisite for the cross-cultural comparison of as­
sessment results. They emphasized that any form of bias, method, 
construct, and so forth, will challenge and lower the measurement 
unit equivalence of the measures. 

CONSTRUCT EQUIVALENCE 

This section of the chapter provides a discussion of the importance 
of construct equivalence in cross-cultural studies as well as a review 
of selected procedures used to evaluate the equivalence of con­
structs across multiple populations. 

The Importance of Construct Equivalence 

A great deal of both theoretical and empirical work in the area of 
construct equivalence is prevalent in the literature of cross-cultural 
assessments. Authors such as Poortinga (1983, 1989), van de Vijver 
and Leung (1997), and van de Vijver and Tanzer (1997) have devel­
oped eloquent definitions and discussions of construct equivalence. 

Along these lines, Poortinga (1989) discussed what he referred 
to as the "logic of comparison." He made the point that a compari­
son between individuals or groups can be misleading for two rea­
sons. The first is that the attribute used for the comparison may not 
be the same across individuals or groups (construct equivalence). 
He gave as an example, the comparison of height and weight; that 
is, it does not make sense to say that one person is taller than an­
other person is heavy. The second reason is that the units of mea­
surement may not be the same (measurement unit equivalence); 
for example, length measured in inches cannot be directly com­
pared to length measured in centimeters. 

Poortinga (1989) expanded on the relationship between con­
struct and measurement unit equivalence by pointing out that the 
probability that two test versions differing (significantly) in content 
will form comparable measurement scales is very low. In other 
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words, construct equivalence would appear to be a necessary condi­
tion for measurement equivalence to exist. 

In a second paper, Poortinga (1983) explored even further the 
relationship between construct equivalence and other forms of 
equivalence. He discussed the implications of an analysis that 
shows differences in the assessment results across populations. He 
made the point that the researcher is left with deciding whether or 
not the lack of comparable results arises from inequivalent con­
structs, inequivalent measurement units, or from true differences 
among the populations. 

Poortinga (1983) continued by saying that analysis of the compa­
rability of test results often leads one to the domain of construct val­
idation. He acknowledged that the notions of construct equiva­
lence and construct validation overlap considerably, but he made a 
very important distinction between the two concepts. The point he 
made is a key one. In an analysis of construct equivalence, the main 
question is whether the same construct is being measured; 
whereas, in an analysis of construct validity the key issue is which 
construct is being measured. 

Poortinga (1983) stressed the importance of theory-oriented re­
search. He emphasized that, "meaningful analysis of comparability 
requires a theoretical framework on the basis of which it can be stip­
ulated explicitly which relationships between which variables have 
to be invariant over groups" (p. 246). As an example, Poortinga re­
ferred to the writings of Van der Flier and Drenth (1980). According 
to Van der Flier and Drenth, one can argue that measurements of 
height and weight provide comparable results across cultures, even 
though the correlation between these variables may differ across 
populations. They made the point, however, that if height and 
weight are to be used to infer the value of a third variable, say, waist 
circumference, then in order to be considered equivalent measures 
across the populations of interest, height and weight and waist cir­
cumference must have similar correlations across these populations. 
Consequently, without a well-developed theory about the relation­
ship of height, weight, and waist circumference, it would be difficult 
to evaluate the equivalence or the validity of measures across the 
populations of interest. 

Van de Vijver and Tanzer (1997) defined construct equivalence as 
"the same construct is measured across all cultural groups studied, 
regardless of whether or not the measurement of the construct is 
based on identical instruments across all cultures" (p. 265). They 
pointed out that construct inequivalence can occur when constructs 
only partially overlap across cultures or when constructs are associ­
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ated with different behaviors or characteristics as a result of cultural 
differences. They provided the following summary of sources of con­
struct bias (lack of equivalence): "only partial overlap in the defini­
tions of the construct across cultures; differential appropriateness of 
the behaviors associated with the construct (e.g., skills do not belong 
to the repertoire of one of the cultural groups); poor sampling of all 
relevant behaviors (e.g., short instruments); incomplete coverage of 
all relevant aspects/facets of the construct (e.g., not all relevant 
domains are sampled)" (p. 268). 

These authors continued by articulating the following valuable 
strategies for identifying and addressing issues of construct bias (or 
equivalence) in cross-cultural assessments: 

• decentering (i.e., simultaneously developing the same instru­
ment in several cultures) 

• convergence approach (i.e., independent within-culture de­
velopment of instruments and subsequent cross-cultural ad­
ministration of all instruments) 

• use of informants with expertise in local culture and language 
• use of samples of bilingual subjects 
• use of local surveys (e.g. content analyses of free-response 

questions) 
• non-standard instrument administration (e.g., "thinking aloud") 
• cross-cultural comparison of nomological networks (e.g., con-

vergent/discriminant validity studies, monotrait-multimethod 
studies, connotation of key phrases) (p. 272). 

Following is a discussion of some of the more common strategies 
for evaluating construct equivalence that were previously identified, 
with selected examples of successful applications. 

Evaluation of Construct Equivalence 

Hui and Triandis (1985) described various methods that are used 
to demonstrate construct equivalence and they made a very strong 
point for the use of multiple approaches to the problem. They 
began by describing regression methods as a way of demonstrating 
equivalence across populations. They made the point that it is 
straightforward to conclude that assessments that are equivalent 
across populations would be related in a similar manner to an ex­
ternal criterion. They continued by saying that this is a simple and 
economical approach to the question of equivalence. But, they 
pointed out that differences in variability of samples and reliability 



178 COOK, SCHMITT-CASCALLAR, BROWN 

of instruments can cause fluctuations in regression coefficients 
that are "essentially false alarms." 

Hui and Triandis (1985) also discuss item response theory (IRT) 
approaches to the establishment of equivalence (see Sireci & 
Allalouf, 2003). They stated that an instrument that "has similar ICCs 
(item characteristic curves) across cultures has, at least in part, dem­
onstrated its item equivalence [and consequently construct equiva­
lence] and scalar equivalence" (p. 139). 

Angoff and Cook (1988) discussed the use of IRT methods to de­
velop a set of construct equivalent items that are used for the pur­
poses of linking tests of developed ability given to Spanish-speaking 
and English-speaking examinees. They concluded that IRT methods 
were quite effective when used for this purpose. The Angoff-Cook 
study is expanded upon in chapter 6 of this volume. 

In addition to a discussion of regression methods and IRT meth­
ods, Hui and Triandis (1985) discussed structural congruence. They 
pointed out the fact that if a construct is to be considered equivalent 
across cultures, the internal structures and the relationship among 
these structures should be the same across the cultures of interest. 
They suggested factor analysis and multidimensional scaling as sta­
tistical techniques that could be usefully employed to understand 
how a construct operates across different cultures. 

Sireci, Fitzgerald, and Xing (1998) used a combination of princi­
pal components analysis, confirmatory factor analysis, and multidi­
mensional scaling to evaluate the construct equivalence of 
Microsoft's Networking Technology Server exam administered to 
English, French, German, and Japanese examinees in their native 
languages. The authors conducted a principal components analysis 
with both item-level and -parcel data. (Use of clusters of items, or 
parcels, in factor analytical work is advisable to avoid spurious diffi­
culty factors that could be introduced if correlations are based on 
item-level data.) The multidimensional scaling analysis was 
performed only on item-parcel data. 

A number of authors point to the applicability of confirmatory 
factor analysis procedures to the evaluation of construct equiva­
lence across populations (see, e.g., Gierl, 2000). Everson, 
Guerrero, and Laitusis (1998) investigated the construct equiva­
lence of the SAT I mathematics test (SAT-M) and the mathematics 
section of the Prueba de Aptitud Academica (PAA-M) administered 
to a group of bilingual high school students from Puerto Rico. The 
authors used both exploratory and confirmatory factor analysis 
techniques. Everson et.al. used a clustering technique to develop 
the input to the exploratory factor analysis. 
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EQUIVALENCE OF MEASUREMENT UNITS


Establishing a common metric for scores obtained on achievement 
or aptitude tests given in different languages to examinees with dif­
ferent cultural backgrounds is extremely difficult for many of the 
reasons pointed out earlier in this chapter, particularly those related 
to the possibility of an adapted test measuring a different construct 
once it has been translated into different languages and given to 
examinees with different cultural backgrounds. The reason this 
presents a serious problem is that one of the underlying assump­
tions of most methods that are used to establish a common metric 
(scale-linking methods) is that the assessments that will be linked 
measure the same, or very similar, constructs. Chapter 6 of this vol­
ume provides an overview and discussion of procedures and issues 
related to establishing equivalent measurement units. 

TRANSLATING TESTS AND TEST MATERIALS 

Cross-cultural studies involving comparisons of achievement or 
aptitude across cultures with different languages commonly use 
instruments that have been translated to a target language and 
adapted to the target culture. The process of developing equiva­
lent instruments in more than one language involves not only 
translation of the test items and test materials, but other changes 
such as changes in item format and testing procedures (test adap­
tation) . Multiple issues pertaining to test translation need to be 
considered in order to have instruments that are appropriate for 
cross-cultural comparisons. "A good translation must reflect not 
only the meaning of the original item, but should also try to main­
tain the same relevance, intrinsic interest and familiarity of the 
item content; otherwise what the item measures may be altered" 
(Ercikan, 1999, p. 2). 

A panel of 13 members was formed in 1992 by the International 
Test Commission to develop technical standards for test adaptation. 
The committee produced a set of 22 guidelines for adapting educa­
tional and psychological tests (Hambleton, 1994, 1996; see also 
chap. 1, this volume). Seven of these guidelines specifically address 
issues related to the translation process as it impacts the validity of 
instruments developed for cross-cultural/cross-lingual comparisons 
of aptitude and achievement. As a way of organizing our review of is­
sues related to test translation, each of these guidelines is presented 
with a brief explanation and pertinent references. 
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1. Instrument developers/publishers should ensure that the ad­
aptation process takes full account of linguistic and cultural differ­
ences among the populations for whom adapted versions of the 
instrument are intended. Experienced and well-qualified transla­
tors are crucial to the process of test translation because their task 
has a major effect on reliability and validity of test scores. The guide­
lines stress that because, in addition to expertise in both (or more) 
languages, familiarity and experience with the cultures, the content 
of the test, and measurement principles are essential, a team of spe­
cialists needs to be involved. A common error has been to use easily 
available individuals that are not qualified. Even when translation 
companies are used and terms of contract specify that bilingual and 
content specialists are to translate the items, large translation differ­
ences can be found. Reckase and Kunce (1999) concluded that, espe­
cially for more technical items of certification tests, a solution to 
these differences would be to use "very knowledgeable translators 
and careful checks on the meaning of the items by bilingual content 
experts" (p. 16). In their study of translation accuracy in automotive 
technician credentialing examinations, Reckase and Kunce also re­
quested that the translators be native speakers of the target lan­
guage. The use of translators dominant in the target language has 
been recommended by Woodcock (1985) and Hambleton (1993) so 
that translations are natural and effective. Studies of bilingualism 
have demonstrated that it is easier for persons dominant in a target 
language to recognize a word in a source language and to effectively 
remember the corresponding meaning in the target language than 
vice-versa (Perez, 1975). 

2. Instrument developers/publishers should provide evidence 
that the language used in the directions, rubrics, and items them­
selves as well as in the handbook are appropriate for all cultural 
and language populations for whom the instrument is intended. 
The test in the source language can be unnecessarily complicated 
making accurate translations difficult or it can have concepts, expres­
sions, and ideas that do not have equivalents in the target language 
(Hambleton, 1993; Ercikan, 1998, 2000). The level of difficulty of 
words, readability, grammar usage, writing style and punctuation 
need to be comparable across languages. One way to minimize dif­
ferences in difficulty of words is to use frequency lists of words 
(Hambleton & Kanjee, 1993). The problem is that not only are these 
language word lists not always available, but if they exist they may 
not be in the language of the specific target group. For technical 
translations, use of glossaries of technical terms has been recom­
mended by Reckase and Kunce (1999). When certain words or ex­
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pressions do not exist in the target language, "decentering" or 
adding cultural specific value items to the source instrument may be 
necessary. The flexibility of having the option of "decentering" or 
changing the source instrument in order to achieve equivalence 
across languages is more probable when the source and target lan­
guage instruments are being developed simultaneously (Hambleton 
& Kanjee, 1995). 

3. Instrument developers/publishers should provide evidence 
that item content and stimulus materials are familiar to all in­
tended populations. When instruments are being developed in an­
ticipation of translation to a different language and for use in a 
second culture, it is important to avoid different units of measure­
ment, currency or other stimulus materials (e.g., diagrams, tables fig­
ures, or famous landmarks) that could differentially affect the 
performance of different populations. These possible sources lend­
ing to appropriate performance should be taken into consideration 
in the instrument development phase. Hambleton and Kanjee 
(1995) recommended that units of measurement, such as inches, 
feet, and so on, be avoided because they tend to vary from one na­
tionality to another. 

4. Instrument developers/publishers should implement system­
atic judgmental evidence, both linguistic and psychological, to im­
prove the accuracy of the adaptation process and compile evidence 
on the equivalence of all language versions. Judgmental methods 
should be used before the instrument is administered or evaluated 
statistically. The most popular judgmental methods to establish 
translation equivalence are forward translations and backward trans­
lations. The forward-translation design involves the translation of 
the instrument from the source language into the target language by 
one group of translators while its equivalence to the source language 
is judged by another group of translators. The backward-translation 
design involves the re-translation of the instrument into the source 
language by a different group of translators and its evaluation as to its 
equivalence to the original instrument by a judge or set ofjudges. Al­
though the backward-translation design has been used extensively 
(Brislin, 1970). Hambleton and Patsula (1998) contended that this 
method does not directly evaluate the similarity of the constructs 
measured by the two versions of the test. "The main disadvantage of 
this design is that the evaluation of test equivalence is carried out in 
the source language only" (Hambleton & Kanjee, 1995, p. 151). Al­
though this method can provide an initial check on the equivalence 
of the translation, "there is little evidence to support the position 
that translators or other judges are capable of predicting the equiva­
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lence of versions of an instrument from a review, however carefully it 
may be done" (Hambleton & Kanjee, 1993, p. 10). 

5. Instrument developers/publishers should ensure that the data 
collection design permits the use of appropriate statistical tech­
niques to establish item equivalence between the different lan­
guage versions of the instrument. Sufficient sample sizes for both 
source and target language groups need to be met so that statistical 
techniques (e.g., multidimensional scaling, factor analysis, IRT, item 
bias) can be applied meaningfully. Three data collection designs 
were described by Hambleton (1993): 

• Bilingual examinees take source and target versions. 
• Source language monolingual examinees take the original 

and back-translated versions of the test. 
• Source language monolinguals take source version and target 

language monolinguals take target version. 
Hambleton (1993) made the point that designs using bilinguals 

are often difficult to carry out because it is hard to locate bilinguals 
that are equally proficient in both languages. He continued by say­
ing that evidence gathered using a bilingual sample might not gen­
eralize to the monolingual population of interest. He was also 
critical of designs that involve monolinguals evaluating source 
and back-translated versions of an instrument. He pointed out 
that one of the main shortcomings of this type of comparison is 
that the source instrument and the back-translated instrument 
may appear comparable even though the translation was poor. 
This could occur if the translators used a shared set of translation 
rules or if the translation retained inappropriate aspects of the 
source language such as the same grammatical structure, and the 
like. Hambleton favored the design for which one group of mono­
linguals takes the source version of the instrument and a second 
group of monolinguals take the target version and the two ver­
sions are "linked" by a set of common items. The advantage of this 
design is that samples of the source and target populations are 
used in the analyses and the findings are more likely to generalize 
to the populations of interest. 

6. Instrument developers/publishers should apply appropriate 
statistical techniques to (a) establish the equivalence of the differ­
ent versionsof the instrument, and (b) identify problematic compo­
nents or aspects of the instrument that may be inadequate to one or 
more of the intended populations. As a supplement to the judgmen­
tal techniques, statistical methods can be used to ensure the appro­
priateness of test translations. Hambleton (1993) recommended a 
study of factorial structures of multiple language versions of a test as 
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a valuable way of assessing the adequacy of the translation of the test 
from source to target language. 

7. Instrument developers/publishers should provide statistical 
evidence of the equivalence of questions for all intended popula­
tions. Differential item function or item bias analyses can be used to 
evaluate if item performance is comparable across populations after 
ability is taken into consideration. A review of these methods was 
presented in chapter 4 (this volume). 

SCORE INTERPRETATION AND TEST USE 

The process of achievement or aptitude testing could be considered, 
in and of itself, a means to an end. The test produces a score that is 
interpreted by various users for different purposes. In educational 
testing situations, a score is believed to hold some meaning about an 
examinee's ability or mastery of a particular domain of knowledge or 
information. In cross-cultural studies, testing provides a basis for 
comparisons to be made between different language and cultural 
groups so that differences and similarities between groups can be 
better understood (Hambleton & Bollwark, 1991). However, inter­
preting the results of achievement and aptitude tests given to groups 
speaking different languages is not a straightforward task for test de­
velopers and users because unintended differences in test difficulty 
and content alone may contribute to observed differences in scores 
between groups or individuals (Sireci, 1997). 

In the past, test developers have behaved as if the only important 
factor in adapting a test to a different culture is the translation of the 
language originally used in the test to the new language. As men­
tioned in an earlier section of this chapter, simply translating a test 
from one language to another does not guarantee score comparabil­
ity across the languages involved and, using this line of reasoning, 
the cultures also involved (Angoff & Cook, 1988; Geisinger, 1994; 
Hambleton, 1993; Prieto, 1992; Sireci, 1997). As Hambleton (1994) 
stated, a casual approach to test adaptation leads to a false belief that 
score differences between samples or populations can be inter­
preted as if they are real. 

Language translation has been alluded to as one factor that, 
though an important aspect of test adaptation, by itself is not suffi­
cient to make test results from different language versions of a test 
comparable. Particular differences in linguistic habits go together 
with specific differences in thought and behavior, making it impossi­
ble to separate language from culture. Hence, consideration of lan­
guage alone will likely prove insufficient. 
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In addition to language, there are several other factors that must 
be taken into consideration if scores on tests that have been adapted 
for use in multiple languages and cultures are to be meaningfully in­
terpreted. Factors impacting the ability of a test user to draw valid in­
terpretations include: test administration conditions, curricula, 
educational policies, examinee motivation, economic status, stan­
dard of living, cultural values, unfamiliar test item formats, test anxi­
ety, and test speededness (Hambleton & Kanjee, 1993; van de Vijver 
& Poortinga, 1991). 

Hambleton and Kanjee (1993) described in detail some of the 
main factors to be taken into consideration when interpreting 
achievement test results in cross-cultural studies. Similarity of curric­
ula is one of the factors that should be given serious attention. To the 
extent that curricula differ, any comparison of achievement levels be­
tween different cultures will be weak unless these curriculum differ­
ences are somehow also taken into account. Examples of the impact 
of differing curricula can be found throughout the literature. For ex­
ample, on first inspection, the results of the Second International 
Mathematics Study (SIMS) seem to indicate that U.S. students per­
formed at levels well below their Japanese counterparts in every 
grade and every aspect of mathematics. However, when differences 
in curricula were noted and controlled for, no significant differences 
were found between the performance of the U.S. and Japanese 
students (Westbury, 1992). 

The impact of student motivation on test scores is a concern when 
interpreting the results of scores in all testing situations; however, 
the issue of cultural differences further complicates the impact of 
this factor. Hambleton and Kanjee (1993) highlighted the finding of 
Wainer (1993) in which he questioned whether demonstrated profi­
ciency as measured by tests can be separated from motivation at all. 
Wainer pointed to the International Assessment of Educational Prog­
ress (IAEP) study (Lapointe, Mead, & Askew, 1992) as evidence. In 
this study, Korean students outperformed their American counter­
parts. However, Korean students were told that being chosen to par­
ticipate in the study was a great honor for them, their schools, and 
their country and that they had a responsibility to perform their best. 
American students, on the other hand, were not given any motivat­
ing messages and approached participation in the study as if it were 
simply another activity. 

Understanding the impact of sociopolitical factors is another im­
portant aspect of score interpretation. Comparing scores between 
developed and developing nations is not a straightforward and sim­
ple task. It requires an understanding of the available resources and 



 185 7. ADAPTING ACHIEVEMENT AND APTITUDE TESTS

the different quality of educational services that can be brought to 
bear on any decision about differences in true ability reflected in test 
scores (Hambleton & Kanjee, 1993; Olmedo, 1981). 

Van de Vijver and Hambleton (1996), together with an interna­
tional committee of psychologists and psychometricians, put to­
gether a set of guidelines for adapting educational and psycho­
logical tests. They include guidelines for documentation and score 
interpretation that are very useful for practitioners attempting to 
make use of scores. The guidelines for documentation and score in­
terpretation are as follows: 

1. When an instrument is translated/adapted for use in another 
population, documentation of the changes should be provided, 
along with evidenceof the equivalence. Van de Vijver and Hambleton 
made the point that understanding any changes that have been made 
to enhance the validity of an adapted instrument is important to test 
users when determining whether or not a particular instrument is ap­
propriate for their purposes in the new context. In addition to infor­
mation about any changes made to the instrument, test users should 
also have access to information about the equivalence of the source 
and target language versions of the test, specifications about the trans­
lation procedure, and the results of item bias analyses or of a factor 
analysis. It is also important for test users to know if certain cultural 
factors (such as economic, curricula, political differences, etc.) were 
taken into account in the construction of the test. 

2. Score differences among samples of populations adminis­
tered the instrument should not be taken at face value. The re­
searcher has the responsibility to substantiate the differences with 
other empirical evidence. It is very important to note that the mean­
ing of intergroup differences can be interpreted in many ways. Van 
de Vijver and Hambleton urged that if a researcher does choose to 
embrace a particular interpretation of the scores, she or he has an ob­
ligation then to provide evidence in support of her or his choice. A 
collection of evidence often requires further measurement of alter­
native factors. A test that has been adapted through technically 
sound procedures may require less extra effort in support of score 
interpretation because validity of the instrument has already been 
established to some extent. Van de Vijver and Hambleton made the 
point that even in the best of circumstances, researchers should 
make every effort to display careful interpretations of results from 
multiple versions of a test. 

3. Comparisons across populations can only be made at the 
level of invariance that has been established for the scale on which 
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scores are reported. Van de Vijver and Hambleton referred here to 
the concept of the comparison scale, an important concept when 
discussing score interpretation. Issues related to the establishment 
of measurement scale equivalence have been discussed earlier in 
this chapter. When large sample sizes are available, it is possible to 
place the scores from different language versions of a test on a com­
mon scale in order to make comparisons about the construct. The 
main point of this guideline is to once again encourage researchers 
not to make unwarranted comparisons of scores from multiple ver­
sions of a test unless validity evidence is available. 

4. The instrument developer should provide specific informa­
tion on the ways in which the sociocultural and ecological contexts 
of the populations might affect performance on the instrument, 
and should suggest procedures to accountfor these effects in the in­
terpretation of results. Van de Vijver and Hambleton formalized in 
this guideline a practical way of dealing with the inevitable 
sociocultural and ecological factors that contribute to the interpreta­
tion of scores. The best way to convey relevant information to the test 
user is to provide a test manual that specifies all variables that were 
examined in the development of the instrument (i.e., cultural char­
acteristics of the target groups, socioeconomic status, age, gender, 
education). With the results of analyses like these readily available to 
test users, they have better information about how to account for 
these factors when interpreting scores (Bracken & Barona, 1991; van 
de Vijver & Poortinga, 1991). 

For score interpretation to be meaningful, it is also critical to es­
tablish that adapted measures assess the same construct in the new 
language or culture. Issues related to the evaluation of construct 
equivalence were also discussed in an earlier section of this chapter. 
Determining that an adapted measure covers the same dimensions 
in the same quantities for linguistically and culturally different popu­
lations is critical to the proper interpretation and use of test scores 
(Eysenck & Eysenck, 1983). As mentioned previously, one technique 
for establishing this is factor analysis. Normative information also 
can provide important information to a professional who is trying to 
derive meaning from a score by placing an individual within a distri­
bution of test takers. However, it is very important to establish that 
the norms developed for the test given to one linguistic and cultural 
group are suitable for interpreting the scores of a second linguistic 
and cultural group. (See Geisinger, 1994, for a discussion of issues 
related to using normative information in cross-cultural and cross-
lingual assessments.) 
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TEST ADMINISTRATION


As mentioned in an earlier section of this chapter, method bias is the 
generic term that refers to any validity threatening factors related to 
test administration conditions (van deVijver & Hambleton, 1996). 
Lack of experience with item structures, test formats, or the testing sit­
uation in general can all contribute to a bias of this nature. Other as­
pects of the administration, such as the physical conditions of the 
room, a subject's motivation, administrator effects, and communica­
tion problems between the administrator and the person taking the 
test can all create bias in the test results. Method bias may be present 
to some degree in all cross-cultural comparisons of achievement and 
aptitude test scores and can lead to interpretation of differences in 
scores between groups that are caused by the administration proce­
dure as if they provided an interpretation of true differences in ability 
level (Hambleton & Kanjee, 1993; van de Vijver & Hambleton, 1996). 

Examination of bias due to administrative procedures can be done 
in several ways. One way is to repeat the test administration. A study 
of the cross-cultural similarity of score changes from the first to the 
second test administration can give important clues about the valid­
ity of the score inferences to be made. When individuals from differ­
ent groups with equal test scores on the first administration have, on 
average, dissimilar scores on the second occasion, one can question 
the validity of the score inferences made from the first administra­
tion. Another way to examine bias due to the way an instrument is ad­
ministered is to administer the instrument in a nonstandard way. 
This can be done by soliciting all kinds of information and responses 
from examinees about the interpretation of instructions, items, re­
sponse alternatives, and motivation for selecting certain answers 
(van de Vijver & Hambleton, 1996). 

There are ways to avoid problems associated with administration 
bias. One highly recommended approach is to ensure that instruc­
tions on the test itself are clear and self-explanatory, with minimal 
reliance on verbal communication from the test administrator (van 
de Vijver & Poortinga, 1991). In all testing situations, it is important 
to understand the cultures that test takers come from, but at the 
very least, administrators should be able to communicate in the 
examinee's native language (Geisinger, 1994; Geisinger & Carlson, 
1992). In sum, it is most appropriate to have test administrators 
who are drawn from the target population, are familiar with the cul­
ture as well as its language, have test administration experience and 
knowledge, and possess some measurement expertise (Hambleton 
& Kanjee, 1993). 
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It is also important to encourage consistency in test administration 
procedures across different groups that are being tested. The best way 
to achieve this is to provide consistent training to all test administra­
tors. Training for test administrators should stress clear and unambig­
uous communication, the importance of carefully following test 
administration instructions, adhering to time limits consistently, and 
the potential influence of test administrators on the validity of infer­
ences drawn from scores (Hambleton & Kanjee, 1993). 

Van de Vijver and Hambleton (1996) also provided clear and con­
cise guidelines for test administration of adapted tests: 

1. Instrument developers and administrators should try to an­
ticipate the types of problems that can be expected, and take appro­
priate actions to remedy these problems through thepreparation of 
appropriate materials and instructions. As van de Vijver and 
Hambleton pointed out, anticipating administration problems is not 
extremely complex. The task is made simple when a pilot study is run 
that uses the test in a nonstandard way to solicit various responses 
from examinees. Careful observation along with feedback from re­
spondents can help uncover potential administration influences. 

2. Instrument administrators should be sensitive to a number of 
factors related to the stimulus materials, administration proce­
dures, and response modes that can moderate the validity of the in­
ferences drawn from the scores. Although literal translations of 
materials are often preferred, test administrators should be familiar 
with problems that this might create. For example, there may be 
some aspects of the instructions that are implicit but are not con­
veyed in the translation. 

3. Those aspects of the environment that influence the adminis­
tration of an instrument should be made as similar as possible 
acrosspopulations for whom the instrument is intended. It is well 
known that controlling environmental conditions in field research is 
virtually an impossibility. However, test administrators should be 
made aware of the various environmental factors that can influence 
score validity so that they can make every effort to be consistent. 

4. Instrument administration instructions should be in the 
source and target languages to minimize the influence of un­
wanted sources of variation across populations. As has already 
been noted, providing test instructions in the native language is an 
important method for minimizing a source of unwanted group dif­
ferences. In addition to this, lengthy test instructions that contain 
various exercises and examples can also help to decrease differences 
related to the administration itself. 
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5. The instrument manual should specify all aspects of the in­
strument and its administration that require scrutiny in the appli­
cation of the instrument in a new cultural context. Van de Vijver 
and Hambleton pointed out that as test developers work to adapt the 
test for use in a different culture and language, they will uncover spe­
cific issues about the use of this test in the new cultural context. Test 
administrators benefit by knowing about the experience of the test 
developers and should be made aware of potential problems so that 
they can avoid repetition. 

6. The administration should be unobtrusive and the adminis-
trator-examinee interaction should be minimized. Explicit rules 
that are described in the manualfor the instrument should be fol­
lowed. An important and common source of errors in cross cultural 
comparisons results from uncontrolled interactions between ad­
ministrator and examinee. The manual for test administrator should 
specify problems that are often seen and offer solutions. 

CONCLUSION 

The purpose of this chapter has been to review the methodological 
issues that are associated with the adaptation of achievement and 
aptitude measures. In the chapter, we focused on six areas: (a) con­
struct equivalence, (b) equivalence of measurement units, (c) trans­
lating tests and test material, (d) differential item functioning, (e) 
score interpretation, and (f) test administration. 

We found the number of advances that have been made in these 
particular areas over the past decade to be quite reassuring. Re­
searchers interested in cross-cultural/cross-lingual comparisons of 
aptitude and achievement measures have become much more aware 
of the complexity of issues that impact upon the ability to make valid 
comparisons of assessment results. 

We attribute this growing sophistication to several factors. For 
one, a variety of economic and political forces leading to a global 
economy along with diverse migration streams have necessitated the 
administration of tests in multiple languages. Consequently, an in­
creasing number of practitioners are becoming interested in this 
area of assessment and are bringing a wide variety of practical prob­
lems to the attention of researchers. In addition, new methodologies 
such as IRT and structural equation modeling have been brought to 
bear on the problem. 

We predict that the next decade will show an even greater in­
crease in the need for and use of adapted tests. With this ex­
panded use of assessments designed for one culture and 
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language administered to other cultural and linguistic groups 
will come increased knowledge of the abilities and aptitudes ac­
tually measured for these cross-cultural groups as well as im­
proved ways of carrying out the necessary comparisons. 
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Certification is an expanding, voluntary activity that bridges the 
gap between academic credentials and the demands of a rapidly 
evolving workplace. Professional certification programs have been 
growing at a rapid pace over the past several years. McKillip and 
Cox (1998) indicated that there are over 700 certification programs 
available in the United States, alone. With the availability of the 
computer to deliver exams, the capability of these programs to de­
liver examinations to a worldwide market is now possible (e.g., 
Mills, Potenza, Fremer, & Ward, 2002). In the information technol­
ogy (IT) arena, many companies such as Microsoft and Novell de­
liver their computer-based exams to over 100 countries. Delivery of 
an exam in English, however, is not sufficient. In order to respond 
to the global demand for its certification programs, Microsoft and 
others in the certification business must adapt their exams into 
multiple languages and cultures. 

Delivery, culture, terminology, and variability in the quality of the 
people doing the translations or reviews create major headaches for 
testing agencies. Japanese, for example, is very different than French 
or German. Creating certification exams in the IT arena are not like 
building an achievement or aptitude exam; the turnover is very fast, 
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so not only does it have to be done properly, it has to be done quickly. 
The process of adapting exams into multiple languages is referred to 
by many of the IT companies as localization. Many of the same stan­
dards that are applied to localizing software products need to be ap­
plied to localization of certification exams. 

There are many obstacles that must be overcome in the develop­
ment of a computer-based test (see Mills et al., 2002). These obsta­
cles increase 10-fold when the tests being developed are for an IT 
certification program testing one's skill with operating systems such 
as Windows 2000 or Windows NT Server 4.0 along with testing one's 
skill with software application development. 

There are four major obstacles that must be overcome in develop­
ing an IT certification exam. First, tests need to be developed very 
quickly. Because computer software is constantly being updated, the 
courseware and certification exams must also be updated with the 
same speed. Second, because the software, courseware, and exam 
development are all being done in tandem, resources are severely 
constrained. Although Microsoft includes external technical contri­
butors in its exam development process, exam developers still rely 
heavily on the internal subject matter experts (SMEs), who are also 
developing the software product itself. Third, the exams need to be 
localized into multiple languages. This substantially increases the 
standards that must be adhered to in the exam development process. 
The International Test Commission (ITC) developed 22 guidelines 
for adapting tests from one language to another (summarized by 
Hambleton, 1994; see also chap. 1, this volume). Adherence to the 
ITC Test Adaptation Guidelines and additional Microsoft standards 
makes item writing and adaptation complex and time consuming. 
Testing at a computer introduces additional complexity: Exams in all 
languages need to be reviewed in their computer-based form for 
quality assurance purposes. For example, this review includes com­
parisons of screen shots in an exam with the actual interface of the lo­
calized software product. Finally, due to the speed of exam 
development and the need for localization of the exams, there are 
many psychometric and validity issues that must be addressed. 

The focus of this chapter is to describe the way in which 
credentialing exams at Microsoft are adapted and validated for use in 
multiple languages. The expectation is that the chapter will highlight 
the challenges, and ways in which these challenges could be ad­
dressed by other organizations. The remainder of this chapter has 
been organized around the major steps involved in adapting 
credentialing exams from English into other languages. Each step is 
highlighted by examples (see also Hambleton, Sireci, & Robin, 
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1999). Prior to describing these steps, some background on the pro­
gram and its scope is presented. 

OVERVIEW OF MICROSOFT'S CERTIFIED 
PROFESSIONAL PROGRAM 

Microsoft delivers more than 1 million exams per year to over 75 
countries. Currently, 42 exams are available on a worldwide basis. In 
addition to English, each exam is adapted for local administration in 
as many as 13 languages. Currently, Microsoft offers certification 
exams in the following languages: English, Japanese, Korean, Sim­
plified Chinese, German, Hungarian, Polish, French, Russian, Ital­
ian, Spanish, Brazilian Portuguese, and Czech. 

Historically, personality and IQ tests have been adapted; now 
there's a shift to the international delivery of exams in other lan­
guages for professions such as information technology, medical, se­
curities, and accounting. Even college admission tests such as the 
Scholastic Aptitude Test are now available in Spanish (e.g., see chap. 
7, this volume). 

CHARACTERISTICS OF A MICROSOFT 
CERTIFICATION EXAM 

Microsoft certification exams are developed with the input of techni­
cal professionals in the industry and reflect how Microsoft products 
are used in organizations throughout the world. Microsoft certifica­
tion exams typically comprise the following item types: 

• Traditional multiple-choice (MCQ) items that measure basic 
knowledge and comprehension of Microsoft products and 
technologies. 

• Scenario-based MCQ items that measure candidates' ability to 
analyze situations. 

• Scenario-based multiple rating items that measure candidates' 
ability to analyze and synthesize information and then evalu­
ate the quality of a given solution. 

• Simulation items that measure candidates' ability to use a sim­
ulated version of the software product. These are true authen­
tic assessments of the examinee's ability to actually use the 
software product to complete specified tasks. 

• Point-and-click items that measure the candidates' ability to 
identify an area in a graphic. An example of one of these items 
might be that the examinee is asked to place the pointer 
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(mouse) on the part of the network diagram that corresponds 
to the server that is hosting the company's web site. 

• Drag-n-drop items that measure the candidates' ability to or­
ganize information (text or graphics) by moving it from one 
screen and placing it on another. An example here might be 
that the examinee is asked to design a network. To do this, the 
examinee would drag three workstation icons onto a palette 
and then connect them to a server. 

In addition to these item types, Microsoft uses complex case study 
scenarios and relies heavily on the use of graphics, tables, and other 
exhibits. For additional information on these formats and other as­
pects of their certification programs, see their web page at 
http://vww.microsoft.com/learning/mcp/ and the excellent review 
paper describing emerging item formats by Zenisky and Sireci (2002). 

ADAPTING ENGLISH-LANGUAGE TESTS 
FOR USE INTERNATIONALLY 

The test adaptation process at Microsoft consists of four phases: de­
velopment of the English exam, prelocalization, localization, and 
postlocalization. 

The development of the English version of the exam follows the 
traditional exam development steps of conducting a job task analy­
sis, item development, field testing of items, item analysis, forms as­
sembly, and standard setting. 

The prelocalization phase occurs concurrently with the latter 
stages of the development of the English exam. During prelocal­
ization, translators review English beta exam items to anticipate 
problems that may arise from working with localized products. 

The localization phase consists of the translation of exam content 
based on the final English exam files. Translators are provided with 
training and guidelines for completing the translations. Translators 
are instructed to translate the intent of the item instead of a word-
for-word translation. 

The final phase, postlocalization, involves an extensive technical 
review and the exam delivery. The technical review is performed by 
an SME in the native country. Reviewers are provided with an elec­
tronic version of the exam so that they may view it exactly as it is 
going to appear to the examinee. Reviewers provide feedback di­
rectly into the electronic-review version of this exam. Once the feed­
back has been verified, the exam is recompiled, published, and 
delivered worldwide. Examinees may take the exam in the language 

http://www.microsoft.com/learning/mcp/
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of their choice. The remainder of this chapter involvesa detailed de­
scription of each of these phases and presents examples of the tools, 
forms, checklists, and so on, that are used. 

DEVELOPMENT OF THE ENGLISH EXAM


The development of the English exam is pretty standard from job 
task analysis and building test specifications to field testing of exam 
items to the live release of the exam. What's unique is that because 
these exams may be adapted to other languages, attention is given 
up front to selection of content so that it generalizes across lan­
guages and cultures. An example of this would be that if a compo­
nent of a software product was not available in the localized product 
(this could be a function or feature of the product) then it could not 
be a central part of the assessment. Also, the case studies are chosen 
with an eye to how it would perform in an adaptive form. Examples 
would include developing an application based on national laws, 
diseases that are more prevalent, sports, accounting principles, and 
the like. This process follows what's generally referred to in the liter­
ature as de-centering. In short, Microsoft tries to anticipate prob­
lems and develop examples that are relevant globally. 

PRELOCALIZATION 

Even though the item writers and test developers are sensitive to is­
sues relative to the use of these exams in multiple languages, this is a 
rather informal process. The prelocalization step is an attempt to 
make this step more formal. This involves the recruitment of SMEs 
who can bring to the attention of the exam development team any 
differences in the product itself or the way that it is used in other 
countries. This phase is critical because the functionality of 
Microsoft software is not always consistent across languages due to 
constraints such as availability of specific hardware components. 
Items are also reviewed to determine if they meet a number of addi­
tional criteria, such as the ability to localize scenarios, server names, 
and graphics, to name a few. On average, the prelocalization process 
takes about 2 weeks. 

All of the issues found during this phase are tracked using the Lo­
calization Resolution Form. Table 8.1 provides an example of a com­
pleted Localization Resolution Form. In the example, under the 
issue column, the person who completes the form has indicated that 
there were seven issues identified. The table also specifies the re­
source that identified the issue, how the issue will be resolved, and 



Issue 
Number Issue 

1 Measurement of 
distance and/or 
quantities vary 
among countries. 

2 Difficult to 
translate You. 

3 The scenario in 
one of the 
questions involves 
a health 
inspection. Do all 
countries have 

TABLE 8. 1 
Localization Resolution Form (Excerpt Only) 

Resolution 

Translators can use 
International measures that would be 

most common to the 
culture. 

Translators can use the 
form of you that would 
be most common to the 
culture. 

Not all countries do have 
health inspections. An 
alternative scenario will 
have to be used. 

Per an e-mail to the 
translation company, 
translators need to refer 
to the vendor kit as to 
how IQA suggests 
handling stacking. 

We are aware of this 
difficulty. Translators need 
to forward these to MS for 
resolution. Again our 
hope is that we can 
identify and resolve this in 
the prelocalization review. 

A list of acronyms will be 
handed off at the start of 
each project. 

We are working on the 
best way to handle this. 
We will have a general 
guideline but be flexible. 

Resource 

Editing, 

Quality 
Assurance 
Group (IQA) 

Editing, IQA 

Localization 
Manager 

Language 

All 

Spanish 

This is true 
for many 
countries 
outside the 
United States. 

All 

All 

All 

All 

health inspections? 

4 Stacking technical IQA 
terms/names is 
difficult to 
translate and 
intimidating 
toward a 
candidate. 

5 Stacking adjectives Item Writer, 
makes localization Editing 
difficult. 

6 Translators are IQA 
unfamiliar with MS 
acronyms. 

7 Provide Program 
code-wrapping Manager, 
info. Where can it Item Writer 
be broken? 

2OO 
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which languages are most affected. In the example provided in Table 
8.1, measurement units and quantities were identified as an issue 
(Issue 1) by the editing team and by the International Quality Assur­
ance Group (IQA) at Microsoft. The resolution is that translators 
should use the measures that are most common to the culture so 
English units would need to adapted to metric for the European 
countries. The second issue identified involves the use of the term 
you. In languages such as Spanish, there is more than one word that 
can be used to say you. The resolution for the translator is that the 
form of you that is most common to the culture should be used. 

LOCALIZATION 

Once the prelocalization phase is complete, the actual translation 
of the content of the exam takes place. Table 8.2, the Item Review 
Form, contains a set of criteria for evaluating items. The criteria in 
this table are not applied to just the language versions of the exam, 
but also to the English exam. The use of this table provides a frame­
work for the evaluation of items in multiple languages. The table is 
used as a tool because there is not an in-house resource to advise 
translators of when changes can be made. Table 8.2 provides an ex­
cerpt of a completed Item Review Form. This review form is orga­
nized around six sections. First are general comments around the 
item, then comments about the scenario, in cases where a scenario 
is used. The third and fourth sections pertain to item stem and an­
swer choices. Section 5 includes specifications about diagrams and 
tables and Section 6 provides information about screen shots that 
may or may not be present. 

For each of the comments and specifications, it is necessary for 
one or more resources to indicate that the item pool has met the 
specifications provided for the exam. As one can see from the ex­
cerpt provided, the item writer is responsible for ensuring that the 
item pool meets all of the criteria. The program manager, the lead on 
the exam development project, is responsible for things such as en­
suring that the items map to the skill levels indicated in the exam ob­
jectives. An editor is more focused on the actual wording of the exam 
content. Many of the issues are also validated during the alpha or 
prefield-test phase of the exam development process. Finally, the 
translator is responsible for ensuring that the translated content 
meets all of the specifications provided. This process takes an 
average of 30-35 days. 

Microsoft also provides the translator with many additional docu­
ments and tools during the localization phase. These include the list of 



TABLE 8.2 
Item Review Form (Excerpt Only) 

Overall Items 

Alpha 
Pre-field-test 

Writer PM Editor review (PFR) Specifications 

X X Have been tested for accuracy against the 
appropriate build of the product. 

X X Map to skill level and intent of 
corresponding objectives. 

X X Use accurate technical terms that match 
the formatting, punctuation, spacing, 
spelling, and capitalization in the 
product UI and documentation. 

X X Include no acronyms, interface labels, 
terms, features, or functionality that are 
made up or borrowed from other 
products. 

Scenarios (Where Appropriate) 

Writer PM Editor Alpha Specifications 

X X X Are based on real-world, on-the-job 
experience. 

X X Are not found verbatim in instructional 
material or product documentation. 

X X Present background information, current 
situations, and goals in chronological 
order. 

X X Start and continue in present tense. 

X X Use company names and people names 
from approved name lists. 

Question Sentences 

Writer PM Editor Alpha Specifications 

X X X Avoid subjective words, such as best, 
most, and usually. Use objective criteria. 
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X X X A r e complete a n d self-contained—so that
examinees could answer in essay form
without seeing the answer choices.

Answer Choices

Writer PM Editor Alpha Specifications

X X Include a correct answer that is
unquestionably correct.

X X Include a sufficient number of
distractors, all of which are
unquestionably incorrect but are
plausible to examinees who have
insufficient technical expertise.

X X Are parallel (similar in construction and
intent) with at least one other answer
choice.

Diagrams

Writer PM Editor Alpha Specifications

X X Are based on current
VisioNewArtTemplate.vsd template.
(Writer retains source version of
diagrams for handoff after alpha.)

X Are saved as 16-color bitmaps. (Writer
retains bitmap version of diagrams for
handoff after alpha.)

X X Are displayed with their corresponding
items in Word Normal view.

Screen Shots

Writer PM Editor Alpha Specifications

X X Are no larger than 595 pixels high by 410
pixels wide.

X Are saved as 16-color bitmaps. (Writer
retains bitmap version of screen shots for
handoff after alpha.)

X X Are displayed with their corresponding
items in World Normal View.

2O3
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resolutions to issues raised during the prelocalization phase, the Inter­
national Quality Assurance Localization Kit, Style Guides, and Product 
Glossaries. As you will note, although the examples provided are in the 
information technology domain, the concept of creating and providing 
these tools for the translator is not specific to the IT arena. These tools 
are available in English, as well as the native language. 

The International Quality Assurance (IQA) Localization Kit is an 
extremely comprehensive document that is developed in Microsoft's 
International Division for product development. An example of the 
topics covered in the IQA Kit is provided in Table 8.3. The Kit consists 

TABLE 8.3 
IQA Localization Kit (Excerpt Only) 

German IQALocalization Kit 

Contents Document 

1. Country Names 
The latest list of translated names of countries. 

2. Country Specs 
Country standards for Germany, Austria, and 
Switzerland. 

3. Fictitious Names and Addresses 
This list includes fictitious examples of Northwind 
Traders [Access], a few approved fictional names and 
addresses as well as the German, Austrian, and Swiss 
subsidiary addresses. 

See also the attached information regarding Fictitious 
IP addresses, which could be helpful during the 
localization of documentation. 

4. Graphical User Interface Elements: Core Terms 
The bitmaps contained in the embedded zip file are 
intended as an overview of the most important GUI 
elements and terms. 

5. Legal Glossary and reference material 
The 2 previous files have been combined into one 
reference file for all translations containing legal text, 
such as EULAs, copyright text, legal text in the software. 
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of a table of contents with a series of embedded documents. For ex­
ample, if the translator wanted to know what fictitious names and ad­
dresses should be used in question scenarios, then he or she would 
click on the corresponding spreadsheet and would see a complete 
list of names and addresses for Germany, Austria, and Switzerland. 

Because the IQA Localization Kit is designed for the localization of 
Microsoft software, it may not always cover all of the issues that may 
arise when adapting a computer-based exam. Therefore, it is also 
necessary to provide the translators with a style guide similar to the 
one provided in Table 8.4. For example, in this style guide, terms 
such as buffer, caching, and host names are defined. 

The style guide shown in Table 8.4 is used in conjunction with the 
Product Glossary shown in Table 8.5. The Product Glossary is partic­
ularly useful because it indicates the precise wording that should be 
used in the native language for each of the terms used in the product. 
For example, the German translation for "File Opens" is listed ex­
actly as it should be used. 

Armed with all of the information as shown in Tables 8.3, 8.4, and 
8.5, the translator translates the final item pool and then does a copy 
edit on the translated exam content. In addition to the item pool, the 
translator is responsible for comparing item exhibits against screens 
from the actual localized product. Translation experts are evaluated 
on their ability to meet translation accuracy criteria within the 
specified timeframes. 

Microsoft uses various tools to expedite the translation process.A 
sample user interface would look something like the following set of 
screenshots shown in Fig. 8.1 to 8.5. Figure 8.1 enables the transla­
tor to select the language and exam number needed. In this exam­
ple, the translator has selected an exam about architecture basics 
and will be translating it into French. 

Figure 8.2 enables the translator to select the question and case 
study to be translated. In this exam, the translator has picked a multi-
ple-choice item (1 .CLEE. 1.a) that is associated with all of the cases. 

Once an item is selected, then the translator is ready to enter the 
translated content. Figure 8.3 provides an example of the interface 
that is used to enter the translated content. 

Figure 8.4 illustrates the mechanism used by translators to make 
global changes to the exam across the entire item pool. 

Figure 8.5 illustrates the ability to preview what the item will actu­
ally look like to the examinee in both English and the translated lan­
guage. To view both simultaneously, the translator can either arrange 
the screens by moving them around or use the "arrange all" com­
mand under the Menu option, Window. 



TABLE 8.4 
Windows NT 4.0 Technical Terminology Style Guide (Excerpt) 

Account policy: the Windows NT security policy that controls how passwords 
are used by user accounts. 

broadcast messages A network message sent from a single computer that is 
distributed to all other devices on the same segment of the network as the 
sending computer. 

buffer: a reserved portion of memory in which data is temporarily held before it 
is printed. 

caching A method used by DNS name servers to improve performance. As DNS 
name servers process requests, they temporarily keep the information in local 
storage (cache) and use it to answer additional requests for the same 
information. 

Catalogs: Information about each of the backup sets and their location stored 
on a set of tapes. Catalog information includes the number of tapes in a set of 
tapes as well as the date the tapes were created and the dates of each file in the 
catalog, catalogs are stored on the last tape in the set. Catalogs are created for 
each backup set. 

discovery: the attempt by a computer's Net Logon service to locate a domain 
controller running windows NT Server in the trusted domain when a computer 
running Windows NT Workstation or a member server running Windows NT 
Server starts up. 

domain controllers: computers running Windows NT Server that share one 
directory database to store security and user account information for the entire 
domain. 

full synchronization: The PDC sends a copy of the entire directory database to 
a BDC. 

host name: a part of the DNS naming structure. A host name refers to a specific 
device connected to a TCP/IP internetwork. In a fully qualified domain name 
(FQDN), the host name is the leftmost part (the set of characters before the first 
period) of the name. 

host: the main computer in a system of computers or terminals connected by 
communications links. 
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TABLE 8.5 
Product Glossary (Excerpt Only) 

English German Type Name Product 

# File Opens Dateien geoffhet COM NTLANUI.DL_ NT 

# Opens%0 Offnungen%0 TXT NETMSG.DL_ NT 

#10: S= Specify #10: Z=Specify TXT USETUREX_ NT 
Additional SCSI Additional SCSI 
Adapter (10029) Adapter (10029) 

#12: O=Overwrite #12: TXT USETUPEX NT 
(10065) U=Overwrite 

(10065) 

#16: U=Continue #16: USETUREX NT 
Upgrade (10087) A=Continue 

Upgrade 
(10087)TXT 

#17: Y=Yes, I agree #17:J=Yes, I TXT USETUP.EX NT 
(10089) agree (10089) 

#Programs#*.exe;*.pi #Programme#*. TXT SHELL32.DL NT 
f;*.com;*.bat;*.cmd#A exe;*.pif;*.com;*. 
11 files (*.*)#*.*# bat;*.cmd#Alle 

Dateien 
(*.*)#*.*# 

$* Symbol replaced by $* Symbol fur TXT AUTOCHK.EX NT 
everything following alles, was auf der _,AUTOCONV. 
macro name on Befehlszeile nach EX ,ULIB.DL 
command line. dem Makronamen 

folgt 

POSTLOCALIZATION 

After the exam items have been prepared for use in a second lan­
guage, an exam review disk is created. The corporate-based localiza­
tion manager sends the disk to a Microsoft representative in the 
native country for a technical review by a native speaker who is also 
fluent in English. The objective of the technical review is to verify 
that the exam content meets the specified psychometric (as dis­
cussed earlier in this chapter), technical, and cultural guidelines 



FIG. 8.1. Language selection screen shot. 

FIG. 8.2. Item selection screen shot. 
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FIG. 8.3. Item translation screen shot. 

FIG. 8.4. Search-and-replace screen shot. 

209 



210 FITZGERALD 

FIG. 8.5. Item preview screen shot. 

specified by Microsoft. This is not intended to be a linguistic review, 
although in certain cases, linguistic arbitration is necessary. An ex­
ample of the interface used to complete this task is provided in Fig. 
8.6. In this example of a German item, a window/dialog box is pro­
vided to make comments (Kommentare) on the item. 

The technical review is even more crucial to the validity of 
Microsoft certification exams now that these exams include product 
simulation items. When a technical reviewer's comments come back, 
the translator reviews the changes and requests arbitration on dis­
puted changes from the corporate-based localization manager, as 
necessary. All appropriate changes recommended by the technical 
reviewer are incorporated into the final version of the exam, once 
they are approved by all parties. Then the exam is published and 
made available worldwide in multiple languages. Once enough in­
stances of the localized exam items have been delivered, an in-ser-
vice report on the exam is generated. If there are any items that are 
not performing, both a quantitative and a qualitative analysis are per­
formed (for an example of the type of empirical analyses that 
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FIG. 8.6. Reviewer comment screen shot. 

Microsoft has carried out, see, Robin, Sireci, & Hambleton, 2003). 
This data are gathered via exam comments within the exam, in addi­
tion to exam escalations sent to Microsoft in the form of e-mails, 
faxes, and letters. In addition, Microsoft conducts various differen­
tial item functioning studies (Muniz, Hambleton, & Xing, 2001; 
Robin et al., 2003; Sireci, Fitzgerald, & Xing, 1998) on their most 
popular exams to determine if an exam update is required. 

Like anything at Microsoft, things are always changing at a rapid 
pace. Historically where we have relied on only one translator, now 
two or more may be used, as recommended by the ITC Test Adapta­
tion Guidelines. As more emphasis is placed on empirical validation 
of the localization process, the question now becomes: Are the dif­
ferences across languages due to specific content differences or 
more general differences? Or are differences due to problems in test 
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translation or the training? It's important to continue to look for 
trends and to feed the results back into improving the entire process. 
We've found that adding additional tools and checkpoints up front in 
the process adds to the success in the final translation. 
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In many instances psychological tests are translated or adapted 
from one language to another so that international uses such as ed­
ucational comparisons may be made (see, e.g., Grisay, 2003; 
Hambleton, 2002). In other cases, such adaptations come about 
because the construct validity of one instrument or one psycholog­
ical characteristic is well known in a single language and culture 
and it is hoped that research may be conducted in another lan­
guage and culture using either the same instrument, or at least one 
that is as similar as possible to the original device. As countries such 
as the United States become increasingly diverse, however, psycho­
logical instruments of proven worth in languages other than Eng­
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lish are needed to a greater extent, even within the borders of the 
country (Geisinger, 1992). 

Frequently, when Spanish-language versions of well-regarded 
tests and assessments are not available, psychologists who need to 
administer psychological measures use what might be considered as 
informal approaches to make psychological assessments: 

Some of the ways in which we have observed the WAIS-R used include (a) ad­
ministering the instrument in English and attempting to take language diffi­
culties into account when interpreting the scores, (b) administering only the 
performance subtests, using either English or Spanish instructions, (c) using 
an interpreter, or (d) referring the testing to a Spanish-speaking colleague or 
assistant who can translate instructions and test items during the test adminis­
tration. Adherence to any of these procedures is unsatisfactory and in some 
cases, unethical. (Lopez & Romero, 1988, p. 264) 

Though problems involving such informal use of tests can occur 
in many languages, they are perhaps most likely to occur in Spanish 
in the United States, especially in so-called "high-stakes" testing situ­
ations, given the large and growing size of this demographic group. 

"Psychological tests are more likely to be administered in Spanish 
than any language other than English in the U.S.; 1990 U.S. census 
data indicate that 10% of the total population is Hispanic, with 
higher concentrations in Florida, New York, California, and Texas" 
(Demsky, Mittenberg, Quintar, Katell, & Golden, 1998, p. 115). Most 
of the test development efforts adapting English-language instru­
ments into Spanish have been aimed at measures for use with chil­
dren (Lopez & Romero, 1988; McShane & Cook, 1985). In McShane 
and Cook's literature review on the use of Spanish translations of the 
Wechsler instruments, for example, approximately 70 such studies 
were located; only 2 involved the assessment of adults. 

The Escala de Inteligencia Wechsler para Adultos (EIWA) is the 
Spanish-language adaptation of the Wechsler Adult Intelligence 
Scale (WAIS) published, like the other Wechsler intelligence instru­
ments, by the Psychological Corporation. The EIWA scale was intro­
duced in 1968 after an adaptation into Spanish of the English-
language version (along with associated changes to assure cultural 
equivalence) and a complete restandardization in Puerto Rico. 
Many subtest items were modified, deleted, or added in an effort to 
make the test more psychometrically sound, and more appropriate 
and culturally relevant for the Puerto Rican and, it was hoped, other 
Latino populations. For the most part, the EIWA retained the funda­
mental subtest structure of the WAIS (Green, 1964). Some of the 
specific adaptations of the WAIS to construct the EIWA are noted 
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later in this chapter; see Green and Martinez (1967) for a more 
complete description. The EIWA has achieved a wide level of use in 
clinical practice, but research on its effectiveness has been limited, 
especially until quite recently. A search through the computerized 
PsycINFO database from 1967 through July of 1998 revealed only 
12 published and unpublished studies that dealt with Spanish ver­
sions of the WAIS. One of the studies (Conde Lopez & Domeneca 
Lopez, 1977) is not directly relevant to our study because it 
critiqued translations, currently used in Spain, of the original 
Wechsler-Bellevue and the WAIS but did not mention the EIWA. 
Since its introduction in 1968, only about 11 published studies 
have dealt with the EIWA in any manner. 

When first introduced, the EIWA was the only psychometric instru­
ment with seemingly adequate, published norms that could be used 
for the intellectual assessment of adult Hispanics and it remains one 
of the few measures for this purpose today. Because of this unrivaled 
position, the EIWA has become the foremost instrument used for the 
intellectual assessment of Hispanics in the United States, including 
Puerto Rico. It has been and continues to be widely used in making 
often high-stakes psychodiagnostic decisions. 

Because Hispanics represent the most rapidly growing minority 
group in the United States (Eyde, 1992; Macias, 1977), one might 
have expected to find that the availability of the EIWA would have 
brought about much interest in the test and a reasonably large body 
of research exploring the reliability and validity of the instrument. 
Despite its frequent use, the EIWA was, until very recently, virtually 
ignored by researchers in comparison to research on the English-
language Wechsler measures. 

SCORE DIFFERENCES ACROSS LANGUAGES 

Since shortly after its inception, Spanish-speaking psychologists 
noted informally that the EIWA frequently yielded inflated IQs for in­
dividuals when compared with scores from English-language mea­
sures, or when developed cognitive abilities were estimated from 
known levels of functioning. The informal way in which this obser­
vation has been communicated is in part responsible for the lack of 
adequate information about the possible basis for the differences. 
Only recently—and more than 20 years after the EIWA was first pub-
lished—reports in journals have started to ameliorate this situation 
by disseminating information that bears relevance to using the EIWA 
(e.g., Lopez & Romero, 1988). 
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At the present time, different opinions exist in the effort to account 
for the alleged differences in scores. On the one hand, higher scores on 
the EIWA might plausibly reflect the test's cultural sensitivity toward 
Hispanics and thereby do not represent inflated scores per se, but 
rather are more valid estimates of intelligence than those emerging 
from the WAIS. Such a belief follows from the thought that the WAIS is 
biased and unfair when administered to those for whom English is not 
their native language. From this standpoint, the higher score represents 
a "truer" estimate of the examinees' level of functioning. From this per­
spective, a clinician's opinion regarding the relationship between intel­
ligence and functional level is valid only for the specific language and 
population from which the observations were derived. Preliminary 
construct validation of the EIWA, however, has largely replicated the 
nomological net of the WAIS for the EIWA, suggesting that this position 
is unlikely to be true (e.g., Gomez, Piedmont, & Fleming, 1992). 

Alternatively, one can explain away differences between an esti­
mated IQ derived from a known level of functioning and an obtained 
IQ on the grounds that they are measuring different psychological 
traits or attributes, at least to some extent. Proponents of this posi­
tion believe that by translating almost all of the items and by altering 
many of them, the test has changed sufficiently from its original do­
main so that now it only overlaps rather than reproduces whatever 
attribute or attributes the WAIS measures. Once again, initial con­
struct validation research would seem to reduce the likelihood of 
such a possibility. 

Yet a third possibility for explaining the apparent disparity in scores 
is a position that rejects the validity claims of the EIWA at least in part 
and places the reason for the differences squarely on the test itself. 
Proponents of this position are the first to note that the EIWA was al­
most magically endowed with an assumed validity just because it was 
developed from the highly reputed WAIS. From this perspective, dif­
ferences in scores are attributable not to population differences but 
rather to faulty norms, standardization, scaling of subtests, test items 
and related materials, the processes of construction/adaptation, and/ 
or item analyses. A modification of this third approach would be that 
the test is valid correlationally, but needs to be equated in a more rea­
sonable fashion to the "WAIS on which it was based. Fortunately, some 
of these alternative explanations can be empirically verified. 

ISSUES WITH THE EIWA STANDARDIZATION SAMPLE 

What evidence exists that there might be problems inherent in the 
EIWA? Unfortunately, few published studies address the question di­



 217 9. CONVERSION OF THE WAIS INTO SPANISH

rectly. However, careful scrutiny of the EIWA manual and its techni­
cal report do uncover some surprising details. For example, one of 
the easiest factors to verify is whether there were any major discrep­
ancies in the standardization sample as compared with the 1960 
Census data of Puerto Rico. Like the WAIS, the EIWA used a stratified 
sampling procedure that controlled for six population characteris­
tics: age, gender, geographic region, occupation, education, and 
urban-rural residence. Race (White-non-White) was controlled for 
in the WAIS and the WAIS-R (Wechsler Adult Intelligence Scale-Re-
vised) but not in the EIWA. The standardization sample used for the 
EIWA came entirely from Puerto Rico. 

Chi-square analyses comparing the 1960 Census data and the 
EIWA standardization group across all six factors were performed by 
Lopez and Romero (1988) and as part of the present research study. 
Although the EIWA manual reports the distribution of these factors 
in percentages and across two or more factors at a time, it was possi­
ble, given the standardization sample size (N = 1,127; 604 women, 
523 men), to reconstruct the tables in terms of frequencies and to 
isolate the six stratification factors. 

The analyses suggest that the gender factor was adequately sam­
pled from the population. But, although the EIWA manual (Wechs­
ler, 1968) states that "la muestra de estandarizacion representa la 
poblacion de Puerto Rico muy adecuamente [the standardization 
sample represents the Puerto Rican population very adequately]" (p. 
8), this analysis demonstrated that age, region, occupation, and edu­
cation showed marked differences (p < .001) from population pa­
rameters. The importance of this difference for the age factor is 
probably less than that for region, occupation, and education. Be­
cause an examinee's performance on the EIWA is compared with 
age-referenced norms, the importance of obtaining a standardiza­
tion sample in which sampling approximates population age param­
eters is probably not too consequential. Including greater or lesser 
numbers in any age group rather affects the reliability of the norms 
within a given age range. 

Differences in sampling by region of Puerto Rico, occupation, and 
education were also statistically significant, however, and should be 
regarded as potentially important. Overall, the data suggest that the 
towns located in the center of the island toward the north coast (Re­
gion III) were underrepresented. There are consequential differ­
ences across these regions of Puerto Rico regarding education and 
other socioeconomic status variables. Also, the occupational distri­
bution showed a greater preponderance of laborers, housewives, 
students, and unemployed, while showing a very large deficit in 
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those classified in the "other" Census occupational category. The im­
pact of such differences is difficult to assess. More likely of signifi­
cance, however, are educational differences that were caused by 
systematically including too few examinees who had below 8 years of 
education and including too many with 9 years or more, resulting in 
a standardization sample that had a higher than average level of edu­
cation. One or two of these issues are noted briefly in the manual and 
subsequent reports, but the overall conclusion of those adapting the 
test was that the sampling was quite appropriate. In fact, the EIWA 
manual (Wechsler, 1968) mentions only the discrepancy found in 
educational level but then goes on to state that the error was in line 
with known population trends, that is, that the educational level of 
Puerto Ricans was increasing during the 1960s, since the 1960 
Census data were collected. 

A dissertation study by an EIWA research associate used the stan­
dardization data set (Herrans, 1969) to investigate the relationship 
between EIWA scores and several other variables, including gender, 
education, and zone of residency in Puerto Rico. She found that men 
performed better than females on all women and on the Verbal, Per­
formance, and Full Scale scores of the tests, regardless of education 
or zone of residence. Herrans also found, as expected, that 
examinees from the urban zone scored higher than those from a 
rural zone, regardless of their gender or education. Finally, she 
found that the more educated an examinee, the higher his or her 
score was, regardless of gender or zone of residence. These findings 
are consistent with and underscore the importance of the previously 
mentioned conclusions regarding the possible inappropriateness of 
the norms due to sampling imperfections. Lopez and Romero (1988) 
also reviewed these data and considered standardization matters of 
major significance in the interpretation of scores from the EIWA. 

CONSTRUCT VALIDITY ISSUES 

Gomez et al. (1992) performed a factor-analytic study of the EIWA. 
Their study subjected both the EIWA and the WAIS to principal com­
ponent analysis in order to examine their comparability (using coef­
ficients of congruence). Their results suggested that, despite the 
content differences between the two tests, "the EIWA, at least struc­
turally, emerges as a psychometric reflection of the WAIS" (p. 320). 
This study does much to assure us that the basic intellectual dimen­
sions captured by the EIWA are similar to those captured by the 
WAIS. However, it did not address the issues of comparability be­
tween the norms of each. 
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Martinez-Urrutia and Spielberger (1973) used the EIWA in their ef­
fort to measure the relationship between state and trait anxiety and 
intelligence. They administered the EIWA and the Spanish edition of 
Spielberger's State-Trait Anxiety Inventory (STAI) to 40 male psychi­
atric patients at the San Juan Veterans Administration Hospital. The 
prediction that measures of state and trait anxiety would be nega­
tively related to performance on the EIWA was confirmed. Unfortu­
nately, for our purposes, the authors made no mention of the 
distribution of EIWA scores in their study. However, one of the au­
thors (A. Martinez-Urrutia, personal communication, January 26, 
1984) disclosed that despite their examinee population being a psy­
chiatric one, the mean Full Scale IQ on the EIWA was close to 120. 
Martinez-Urrutia could not explain this relatively high average. 
Though certainly not conclusive by any means, this observation cor­
roborates the experience of clinicians who commonly obtain EIWA 
scores that are higher than expected. 

ISSUES BEARING UPON THE TRANSLATION 
AND ADAPTATION OF THE INSTRUMENT 

Herrans (1973) described some of the translation and cultural issues 
relating to the adaptation of the EIWA. Herrans reported that those in­
volved in the adaptation employed the most universal Spanish lan­
guage available and avoided regionalisms so that the EIWA could be 
more easily used in other Spanish-speaking countries as well as 
Puerto Rico. To help ensure this effort, after the manual was trans­
lated, it was sent to several linguists in three or four South American 
countries for their recommendations with regard to wording. In 
some places in the manual, for example, testers are instructed to use 
the corresponding words typical of their own country—a quite un­
usual procedure in a standardized test administration. Herrans also 
reported that many of the items were changed or eliminated because 
in the judgment of the Puerto Rican staff members, the original items 
were not valid for Puerto Ricans because they did not tap the experi­
ential world found in Puerto Rico. "For instance item #18 in the Fig­
ure Completion Subtest of the WAIS, was eliminated because it does 
not snow in Puerto Rico" (p. 28). She admitted, however, that pretest­
ing was limited to the test developers themselves, a few students at 
the University of Puerto Rico, and two small samples. Difficulty levels 
of items were set based upon these two small samples. 

Another study (Melendez, 1994) focused on the ethical consider­
ations of the EIWA. Melendez documented various serious testing is­
sues with instrument that make score comparability with the WAIS 
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difficult at best and possibly impossible. As he stated in comparing 
the WAIS and the EIWA: 

If the statistical and factorial aspects of these two tests are similar, the content, 
scoring, and consequences of taking one or the other test are dramatically dif­
ferent. One certainly would expect that a proper translation across cultural 
(as well as linguistic) domains would result in significant changes of the items 
of a test, especially those which are clearly cultural. But the changes found in 
the EIWA are so pervasive that they appear to exceed any reasonable cultural 
correction by altering not only the content of the tests, but their length, cut-off 
points, and scoring. All of these changes make the EIWA a more lenient test, 
even to the extent that some answers which are marked wrong in English are 
marked right in Spanish. There should be no "cultural" or any other reason for 
scoring incorrect answers as being correct. (p. 389) 

Melendez (1994) noted that in some cases, the nature of questions 
on the WAIS required changes on the EIWA for purely cultural reasons. 
These include almost all of the Vocabulary, Information, and Compre­
hension questions. For example, one WAIS question asks the test taker 
to name four U.S. presidents since 1900. It was replaced by a question 
querying three languages that are spoken in the United States (with 
full credit given for naming just two). Overall, in English the Informa­
tion subtest has 29 items on the WAIS, and the examiner stops testing 
after five consecutive errors, whereas the EIWA contains 32 Informa­
tion items and the examiner continues until seven consecutive errors 
are made. Melendez documented that identically translated answers 
to given questions receive 1 point on the EIWA and no points on the 
WAIS. For example, if the English test taker can name only two of three 
requested types of blood vessels, he or she does not receive any credit; 
on the Spanish version, two such answers are worth 1 point. 

Melendez (1994) also documented various scoring issues that 
confound comparability across the two measures. "If someone is 
able to repeat six digits forward and five digits backward in English, 
he or she will obtain a scaled score of 10" (p. 390). If, however, that 
same performance is accomplished in Spanish on the EIWA, a scaled 
score of 14 is generated. Clearly, the same behaviors should yield the 
same scaled score from the perspective of score meaningfulness. 
Melendez argued that this score inflation exists for all of the subtests 
and is based ultimately on the problem that the test was normed to 
have a mean of 100 on the Island of Puerto Rico, rather than to have 
been equated to the WAIS itself. He opined that the EIWA overesti­
mates IQ, when compared to the WAIS, by 20 points in the lower and 
middle levels of the distribution and by about 12 points at the top, 
due presumably to a ceiling effect. 
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CONCURRENT VALIDATION STUDIES/COMPARISONS 
WITH ENGLISH-LANGUAGE WECHSLER TESTS 

Surprisingly, only a few studies to date have attempted to investigate 
the concurrent validity of the EIWA by comparing it to other Wechs­
ler instruments. Davis and Rodriguez (1979) investigated the valid­
ity of the EIWA with data independent of those collected from the 
original normative group. Their study was done at the Continued 
Treatment Unit of the Canal Zone Mental Health Center using a Pan­
amanian, psychiatric inpatient population. Two research strategies 
were employed. For the first, samples (N = 14 each) of English- and 
Spanish-speaking examinees were matched by age, gender, educa­
tion, and age at first admission and were administered either the 
EIWA or WAIS Vocabulary and Block Design subtests. The tests were 
administered by a bilingual examiner for the EIWA group and an 
English-speaking examiner for the WAIS group using the standard 
instructions. Full Scale, Performance, and Verbal scores were esti­
mated from the available two subtest scores. Their results showed 
that patients tested with the EIWA scored 27 Full Scale points higher 
(p < .005, degrees of freedom not reported), 25 Verbal Scale points 
higher (p < .01, degrees of freedom not reported), and 40 Perfor­
mance Scale points higher (p < .05, degrees of freedom not re­
ported) than those tested with the WAIS. 

The second research design employed in the same study by Davis 
and Rodriguez (1979) relied on a within-subject strategy. A single 
group (N = 12) of bilingual inpatients were chosen using essentially 
random procedures and were assigned to one of four administra­
tions in which the testing order of the EIWA and WAIS Vocabulary and 
Block Design subtests were counterbalanced. The examinees were 
all tested by a bilingual examiner. English Verbal IQ and Performance 
IQ values were again estimated from the Vocabulary and Block De­
sign measures. The results using this design were somewhat similar 
to their previous research. Scores on the EIWA were 19 Full Scale 
points higher than on the WAIS (p < .05, degrees of freedom not re­
ported), 22 Performance Scale points higher (p < .01, degrees of 
freedom not reported), and 11 Verbal Scale points higher (n.s., de­
grees of freedom not reported). The authors concluded that the 
score equivalence of the EIWA and WAIS is questionable, although 
their low sample size and other factors were clearly a limitation. 

Unfortunately, the preceding study was fraught with other serious 
methodological shortcomings that limit its external validity. For ex­
ample, the examinees used were all Panamanians, whereas the EIWA 
had been adapted for and standardized on a Puerto Rican popula­
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tion; the examinees were all chronic, primarily schizophrenic (80%) 
inpatients; the test procedure involved only 2 out of 11 subtests; no 
objective measure of bilingualism was included; and the group sizes 
were small. Nevertheless, the study is an important one in that it 
marks the first independent, published attempt at validating the 
EIWA and comparing its scores to the WAIS. 

The study by Lopez and Romero (1988) provides one of the most 
comprehensive examinations of the structure of the EIWA. The 
stated objective of this study was to identify specific differences be­
tween the EIWA and the WAIS with respect to administration, con­
tent, scoring, and standardization sample characteristics. In pointing 
out differences, they used the WAIS as their baseline for comparison 
because the EIWA was derived directly from the WAIS. With respect to 
administration, Lopez and Romero noted that there are only five 
subtests on the EIWA with identical administrative procedures as the 
WAIS. The rest differ in starting number and in the number of failures 
necessary before the subtest is discontinued. The contents of the two 
tests are such that they share more differences than similarities. Only 
the Digit Span and Object Assembly subtests were deemed identical 
in the two test versions. Major differences were found with respect to 
scoring differences as well. Lopez and Romero plotted the conver­
sion of raw scores to scale scores for the two identical subtests, Digit 
Span and Object Assembly. Their plots revealed a consistent eleva­
tion of the resulting EIWA scale score for any given raw score. Their 
study suggests that the mean performance of the Puerto Rican stan­
dardization sample for the EIWA was probably significantly lower 
than the mean performance of the United States (WAIS) sample. This 
finding was based on estimates of mean differences and standard de­
viations because the actual means and standard deviations for the 
subtests have not been published by the Psychological Corporation. 
Finally, Lopez and Romero also noted that the standardization sam­
ple for the EIWA differed from the WAIS sample in regard to 
rural/urban status (p < .001), occupational level (p < .001), and edu­
cational background (p < .001). The authors discussed the implica­
tions of their findings for practitioners, with the most important 
being that use of the EIWA may result in an "inflated score" if the indi­
vidual being tested is from a more educated background. Lopez and 
Romero concluded by suggesting that future researchers needed to 
adopt the research strategy of Davis and Rodriguez (1979) and 
administer both tests to a normal adult population. 

Lopez and Taussig (1991) examined whether using the WAIS-R 
could lead to an underestimation of Spanish-speaking older adults' 
functioning and whether using the EIWA could lead to an overesti­
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mation of this group's functioning. They used 47 Spanish-speaking 
and 44 English-speaking examinees—some of whom were afflicted 
with Alzheimer's disease—and comparison groups with no known 
neurological disorders. All examinees were given four Wechsler 
subtests: Similarities, Vocabulary, Digit Span, and Block Design. The 
authors stated that these subtests were chosen because they provide 
measures sensitive to neurological impairment and because they are 
close equivalents. They claimed of the Digit Span and Block Design 
subtests, "the only difference between the two tests is the language 
in which the test is administered" (p. 450). In fact, although the Digit 
Span subtests are identical, Block Designs item numbers 8 and 9 on 
the WAIS-R and item numbers A, 1, and 10 on the EIWA are unique. 
Lopez and Romero (1988) had previously identified Digit Span and 
Object Assembly as the only two subtests that are identical across the 
EIWA and the original WAIS. 

The results of the Lopez and Taussig (1991) study reinforced those 
of Lopez and Romero (1988). They pointed out that the EIWA stan­
dardization norms convert raw scores to higher standardized values 
than do the WAIS-R norms. Lopez and Taussig concluded that the 
EIWA, in some cases, overestimated functioning and in other cases 
reflected it accurately. They suggested that the EIWA be used with 
examinees who have limited education and are monolingual. 

Demsky, Gass, and Golden (1997) looked at two short forms of 
the EIWA for purposes of yielding short-form validities and 
reliabilities. It is interesting to note that both studies using either 
the translated or short-form version involved no restandard­
izations; they merely reported on translations or abridged tests 
with informal modifications. 

SUMMARY OF EIWA RESEARCH 

Thus, the available literature on the EIWA has been shown to com­
prise a mere handful of empirical studies to date. It also has been 
demonstrated that the EIWA has not yet been subjected to validation 
at a level commensurate with its importance and clinical use. In­
stead, it has achieved acceptance inferred largely from the reputa­
tion of the WAIS, which has more than 1,300 published studies 
confirming both validity and reliability. 

COMPARABILITY OF THE WAIS AND THE WAIS-R 

The present research compared scores that individuals achieved on 
the EIWA and the WAIS-R. Because the EIWA was originally adapted 
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from the WAIS, not the WAIS-R, some mention of the differences be­
tween the WAIS and the WAIS-R is needed. Several articles (Lippold 
& Claiborn, 1983; Urbina, Golden, & Ariel, 1982) have compared 
the WAIS and the WAIS-R. These articles, along with the WAIS-R 
manual, point to differences between WAIS and WAIS-R Full Scale 
scores on the order of about 8 IQ points. In each study, the WAIS 
scores were higher than the WAIS-R scores. 

Changes that have been observed between WAIS and WAIS-R 
scores underscore the need to be aware of three specific issues. 
First, because all obtained scores are relative to a normative group, 
the reference population needs to be an appropriate one. Second, 
because populations change over time and test items may become 
dated, tests must be revised and renormed from time to time. 
Third, it is imperative that updated or revised tests be equated to 
their predecessors. When tests are equated, it enables decisions to 
be made on a stable yardstick. Without such equating, clinical deci­
sions based on an IQ number will show variation with time and 
across different test versions. 

Methodology and Procedures 

The present study utilized a group of 50 Puerto Rican men and 
women who were between 17 and 59 years of age and who either 
were born in Puerto Rico or had biological parents who were both 
born there. Candidates exhibiting productive symptoms indicative 
of an active psychotic state were excluded. The educational and oc­
cupational backgrounds of the examinees were recorded but were 
not used as criteria for inclusion or exclusion from the study. 

The main criterion for selection of examinees was in the area of 
language proficiency. In that the present analysis employed a 
within-subject design, it was essential that language differences be 
"equated" to the extent possible. Thus, in order to be included in the 
study each examinee had to score at the same level in English and 
Spanish proficiency as measured by the Bilingual Syntax Measure II 
(Burt, Dulay, Hernandez, & Taleporos, 1980). 

If examinees differed greatly between their English- and Span-
ish-language proficiency, then any differences found in Full Scale IQs 
conceivably could be attributed to differences in language fluency of 
the examinees. Thus, the determination of relatively equal language 
proficiency of our examinees was critical. Without such an analysis, 
the framework from which to assess accurately any differences be­
tween the EIWA and the WAIS-R would have been flawed, because 
they may reflect, at least to some extent, language differences. 
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A dearth of tests exists to assess language dominance effectively. 
Oakland, DeLuna, and Morgan (1977), in reviewing 27 such mea­
sures, found that only 4 provided information on both validity and 
reliability. The lack of adequate investigation of these instruments 
warns us to use most of them with cautious skepticism. 

Three important criteria guided our choice of a language profi­
ciency test in this study. First, the test needed to be supported by re­
search attesting to its reliability and validity; second, it had to have a 
range of measurement that included at least a high school-level lan­
guage development; and last, to avoid a confounding with intelli­
gence measures, it could not employ vocabulary as its major 
criterion from which to assess language proficiency (because vocab­
ulary correlates so highly with intelligence). The test that appeared 
to be best suited to fulfill these requirements was the Bilingual Syn­
tax Measure II (BSM-II). 

Test Administration 

All examinees in this experiment underwent essentially the same 
procedure. Those applicants who fulfilled the selection criteria, as 
described previously, were asked to sign an informed-consent form 
and were given a brief description of the study. The examinees were 
told that the purpose of the study was to gather data that would ex­
plore the comparability of the EIWA and the WAIS-R. Any individual 
who asked for a more detailed explanation of the hypotheses in­
volved was told explicitly that such explanation would be provided 
after the tests were completed, along with an opportunity to with­
draw their test protocol from the study if they so desired. None of 
the examinees withdrew their protocol after testing. 

After this brief introduction, the examinees were given the 
BSM-II. Operationally, all examinees were initially assumed to be 
included in the study and hence were tested at that time with either 
the EIWA or the WAIS-R. Only one protocol was eventually ex­
cluded because the examinee's BSM-II measure showed a differ­
ence in language proficiency. All subjects included in this study 
scored in the same category of language proficiency in English and 
Spanish on the BSM-II. 

Examinees were given both the EIWA and the WAIS-R in a counter­
balanced sequence in order to control for order effect. To minimize 
possible practice effects, the administration of each intelligence test 
was separated by a time lag of between 1 and 2 weeks. All of the tests 
were individually administered and scored by a bilingual psycholo­
gist according to the standard instructions of each test. 
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Results 

Fifty individuals were examined between 1984 and 1992. All subjects 
were recruited and obtained from community mental health and edu­
cational institutions throughout the greater Metropolitan New York 
area including Westchester County, a suburb just north of New York 
City. Of the 50 people tested, 31 were female and 19 male. Their ages 
ranged between 17 and 59, with a mean of 31.9 and a standard devia­
tion of 8.77. Education ranged between 4 and 21 years, with a mean of 
14.1 years and a standard deviation of 3.05. Table 9.1 shows the over­
all results obtained by the 50 examinees on the Verbal, Performance, 
and Full Scale scores on both the EIWA and the WAIS-R. 

A Hotelling T2 analysis was performed to test whether or not there 
were any differences across any of the 11 subtests. The Hotelling-
Lawley Trace statistic was significant at greater than the .001 level 
(Wilks' 1 = 0.390, df [degrees of freedom] = 40). Because the 
Hotelling T2 was significant, a series of 14 matched-pair t tests were 
performed across the 11 subtests and the three composite scores. 
The results of the t tests are shown in Table 9.2. 

The results obtained in Table 9.2 show that there were clear, signifi­
cant differences (p < .001, df= 49) between the WAIS-R and EIWA Full 
Scale, Verbal, and Performance IQs. Further analysis across each of the 
subtests showed that the differences were not the result of one or two 
flawed subtests. Instead, the results suggest that those differences are 
attributable to differences across all of the subtests (p < .001, df= 49). 

A special analysis was performed on the Vocabulary subtest to pro­
vide an indication of the comparability of the WAIS-R and the EIWA. 

TABLE 9.1 
Descriptive Statistics of Examinees' Test Scores 

EIWA WAIS-R 

Verbal Performance Full Scale Verbal Performance Full Scale 

M 116.6 125.4 121.5 92.4 97.4 93-8 

SD 10.52 9.63 9.23 11.85 12.37 11.44 

Maximum 137 144 140 118 130 126 

Minimum 88 106 97 69 75 73 
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TABLE 9.2 
Matched Pair f-Test Results 

WAIS-R WAIS-R EIWA EIWA Mean 
IQ or Subtest Mean SD Mean SD Difference t 

Full Scale IQ 93.8 11.4 121.5 9.2 27.7 33.7* 

Verbal IQ 92.4 11.9 116.6 10.5 24.2 26.3* 

Performance IQ 97.4 12.7 125.4 9.6 28.0 25.2* 

Information 8.6 2.4 13.1 2.6 4.5 16.1* 

Digit Span 8.4 2.7 12.5 2.8 4.1 11.5* 

Vocabulary 9.3 2.7 12.1 2.2 2.8 8.4* 

Arithmetic 8.1 2.3 12.6 2.5 4.5 19.5* 

Comprehension 9.0 2.6 14.1 2.7 5.1 15.8* 

Similarities 9.0 2.8 13.5 1.6 4.5 14.5* 

Picture 9.0 2.7 14.1 1.9 5.1 15.7* 
Completion 

Picture 9.5 3.0 13.7 2.1 4.2 10.7* 
Arrangement 

Block Design 9.0 2.4 13.6 2.0 4.6 18.6* 

Object Assembly 9.3 2.6 14.8 2.4 5.5 18.6* 

Digit Symbol 9.5 2.7 14.2 2.6 4.7 22.6* 

p < .001, df = 49 

This subtest was subjected to separate analyses to see whether item 
presentation order agreed with the level of difficulty (as expected) 
that our examinees experienced. The WAIS-R correlation for the hi­
erarchical ordering of items was + .934, suggesting a strong concor­
dance between the way our examinees answered the items and their 
order on the test. In contrast, the EIWA's correlation was + .777, a sta­
tistically significant reduction (F = 3.158;p < .001) in the absolute 
value of the correlation. The Vocabulary subtest correlated .80 (p < 
.001; df= 47) with Full Scale IQ on the WAIS. The comparable corre­
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lation coefficient on the EIWA was .66 (p < .001; df= 47). The differ­
ence between the two correlation coefficients was not statistically 
significant. All of the subtest correlation coefficients with Full Scale 
IQs may be found in Table 9.3. 

Discussion and Implications 

This study has shown that there are significant differences in scores 
generated by the same bilingual population taking both the EIWA 
and the WAIS-R. The Full Scale IQs showed a mean difference of 
27.7 points. Verbal and Performance IQs showed 24.2- and 
28.0-point differences respectively. These differences were both 
highly statistically significant and clinically meaningful. 

A 27.7-point difference—almost 2 standard deviations—between 
Full Scale scores on both tests is an interpretative nightmare for clini­
cians. Certainly, one can take the stance that both scores are cor-
rect—that the EIWA is giving a person's score relative to the 1967 
standardization sample and the WAIS-R relative to its 1980 standard-

TABLE 9.3 
Correlation Coefficients of Subtests and Full Scale IQs 

Subtest WAIS-R Full Scale IQ EIWA Full Scale IQ df 

Vocabulary .80 .66 47 

Comprehension .77 .78 47 

Arithmetic .72 .73 47 

Similarities .71 .64 47 

Information .71 .63 47 

Digit Span .68 .60 47 

Picture Arrangement .64 .66 47 

Block Design .62 .61 47 

Object Assembly .54 .61 47 

Picture Completion .52 .73 47 

Digit Symbol .48 .51 47 
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ization sample. This stance, however, is not useful for the practical 
purposes for which the tests are given. Note that such a difference 
would probably be lessened by about 8 Full Scale points had the 
WAIS rather than the WAIS-R been used in this analysis. The differ­
ence is nevertheless greater than a full standard deviation and is of 
considerable consequence. 

Before having empirical evidence for the disparity in scores, some 
discussion had already been launched trying to explain the pre­
sumed differences. One notion suggested that the high scores on the 
EIWA might reflect the "cultural sensitivity" of the test. This idea im­
plied that because the test was constructed in Puerto Rico, the item 
content, or at least the Verbal portion, would have greater relevance 
to the population. Following this idea, one might expect that Verbal 
IQs would reflect greater disparity in scores because these items are 
traditionally thought to be more culturally loaded. 

The results obtained by this study, however, showed that Perfor­
mance IQ differences were greater than Verbal IQ differences. There­
fore, the explanation that the test's higher scores reflect cultural 
sensitivity was not supported by these results unless one is willing to 
support the notion that cultural differences may be reflected in the 
Performance subscales to a greater degree than in the Verbal ones. Of 
course, culture does affect both the Performance as well as the Verbal 
domains of intelligence, but differences in the contrary direction 
were nevertheless expected. 

The second notion, that differences arise because the two tests are 
measuring essentially different psychological traits, also was not sup­
ported by this study, as there were no significant differences in the 
way that the subtests of the EIWA and the WAIS-R correlated with 
their respective Full Scale scores. Furthermore, the factor-analytic 
study of the structure of the EIWA (Gomez et al., 1992) corroborated 
that its structure was a strong reflection of the WAIS. 

The most compelling evidence seems to suggest that there are 
continuing problems with the EIWA. It was already shown that the 
standardization sample differed from the census population param­
eters with respect to region, occupation, age, and education. How­
ever, the evidence presented herein suggests that the differences are 
more complex. To see whether or not difficulties existed at the 
subtest level, the Vocabulary subtest was scrutinized further. 

It was found that the correlation between item difficulty and order 
of placement on the Vocabulary subtest was substantially lower on 
the EIWA than on the WAIS-R. Such a disparity lends credence to the 
anecdotal experience of clinicians who complain that they almost 
never reach a well-defined "testing of the limits" in the EIWA vocabu­
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lary subtest. Psychologists frequently report that the full subtest 
must be given because the subject repeatedly scores an intermittent 
word correct before the discontinuation criteria of seven wrong in a 
row is met (on the WAIS, five consecutive errors terminates the 
subtest administration). This manifestation not only adds to unreli­
ability of the subtest, but also increases the frustration of the 
examinee, who must endure the humiliation of facing many more 
words for which he or she does not know the meaning. 

There are many interesting observations that can be made with re­
spect to the current study and the seminal work of Green and Marti­
nez (1967), which produced the EIWA. Clearly, although the EIWA 
enjoys substantial use, it has serious problems. Those problems at 
least include uncertainties associated with the standardization of the 
instrument and its related issue of score interpretation. The issues 
raised by Melendez (1994) and by Lopez and Romero (1988) per­
haps best identify the reasons that the score inflation occurs: The 
same behaviors on the EIWA lead to a much higher score than they 
do on the WAIS. The rationale for this happening, quite simply, was 
that the average tested performance on the standardization sample 
of the EIWA was lower than was found on the WAIS. Such differences 
are presumably due to gross differences in educational background 
and social and economic status between mainland and Puerto Rico. 
Then, when the average performance on the EIWA was set to 100, the 
average score difference became essentially intrinsic to the test. The 
work of Melendez documents that scores on the EIWA. simply do not 
mean the same thing as scores on the WAIS in terms of the cognitive 
skills that might be expected. 

A restandardization of the EIWA is desperately needed. Green and 
Martinez (1967) noted that, "in the United States, restandardizing is 
needed each 12 to 18 years." Their comment was based on the exten­
sive experience with the WAIS in the United States. They also empha­
sized that in a region like Puerto Rico, where population character­
istics were changing rapidly, such restandardization was especially 
important. 

Despite the clear-sighted forewarning given by Green and Marti­
nez (1967), the EIWA has not undergone any revisions by the Psycho­
logical Corporation since the original test was published in 1968. 
Apart from the major issues of keeping a test psychometrically cur­
rent, the published EIWA manual is plagued with annoying minor 
flaws that should have been corrected. A common one is that the 
manual was typed with words having aberrant spaces between them. 
For example, the first item of the Information subtest uses the Span­
ish word pajaros and it is printed "paj aros." The second item uses 
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the word pelota but prints it "pel ota." The third item uses the word 
yerba and prints it "yer ba." And the fourth item uses the word 
planta, which is printed "pl ant a." 

Test items are not the sole place where these errors occur. In just 
the first paragraph (five lines) of the instructions for the Information 
subtest, there are at least a dozen misspaced words. This type of 
error, wherein random spaces invade the integrity of words, is perva­
sive in the manual and is extremely annoying to any native Spanish 
speaker. Despite one's acquaintance with the language, such aber­
rant spacing within words is highly distracting and causes one to 
pause unnaturally while reading test items. Even accent marks in the 
manual seem to be penciled-in. Interestingly, the type-spacing errors 
were not evident in the sections of the final text submitted by Green 
and Martinez (1967), but only in the published manual. The effects 
of such internal distractions in the testing situation are not known 
for sure but could, unquestionably, hamper accurate assessment. 

Such standards of quality are not the hallmark of the Psychological 
Corporation, as one can see by the stark contrast with the refine­
ments found in the WAIS-R and WAIS-III (Wechsler Adult Intelli­
gence Scale, 3rd ed.) manuals. However, the EIWA does not meet 
contemporary professional standards. 

In comparison to the WAIS-R, many clinicians feel that the EIWA is 
"too easy" and yields "inflated" scores. Surprisingly, in 1967 Green 
and Martinez lamented that "the difficulty level of the test was set too 
high" (p. 10) and that correcting this would have required "one to 
two more years of efforts in the area of item development and test­
ing" (p. 52). How can there be such an apparent disparity? Such op­
posing observations may be a result of poor standardization 
sampling or they may be a reflection of the rapid change in popula­
tion characteristics. Over time, the original standardization sample 
no longer accurately represents the increasingly sophisticated popu­
lation and underscores the urgent need for restandardization. The 
present study affirms the significant disparity between the EIWA and 
the WAIS-R and the inability of a test to keep up with population 
norms in a group that is rapidly shifting in education and other 
relevant parameters. 

At this point in time, the EIWA holds a virtual monopoly in the in­
telligence testing of adult Hispanics in the United States. The in­
crease in the Hispanic population and their service needs will 
sooner or later prompt an increased need for Spanish-language mea­
sures of developed abilities. It has been demonstrated by a conver­
gence of recent studies that the norms for the EIWA are both flawed 
and dated and that the only solution is for the EIWA to undergo a 
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readaptation and restandardization process. If such a reformulation 
is made, it is hoped that current standards for test adaptation will be 
followed (Geisinger, 1994; Hambleton, 1994). 

This research showed that there are indeed major discrepancies 
between the two tests. The EIWA was shown to have problems 
ranging from test construction issues to issues of norms that 
would plague any test dependent on a normative population. At 
the test construction level, it was shown that there were difficul­
ties in obtaining a standardization sample that matched the cen­
sus population variables. It also was shown that the Vocabulary 
subtest in the EIWA differed widely from the WAIS-R in the accu­
racy with which the items were rank-ordered for difficulty. This 
finding and those of Melendez (1994) suggest that the EIWA's 
1967-1968 test construction procedures may have been flawed, 
or even if perfect, are now quite dated and that the Hispanic popu­
lation of the 1990s is markedly different from that of Puerto Rico 
in 1967. The EIWA remains a substantial first effort at producing a 
Spanish-language adaptation of the WAIS. Unfortunately, it has 
been virtually ignored by the testing community after its inception 
and never benefited from constant scrutiny or updates as has its 
English-language counterpart. 

The present research suggests strongly that the EIWA has not 
aged gracefully and is thus in dire need of restandardization. Fur­
thermore, given the results obtained in this study, the EIWA and 
WAIS-R are almost certainly not functionally equivalent. In the 
light of this study, continued use of this test by psychologists, with­
out a severely modified interpretation of the scores, raises serious 
ethical questions. 
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The globalization of the economic market, the increasing mobility 
of the world's workforce, and the emergence of complex multicul­
tural societies such as the European Union have brought new chal­
lenges to educational and psychological testing that exceed the 
traditional scope of monocultural/monolingual assessment. The 
need for instruments that are valid in multicultural/multilingual as­
sessment situations becomes progressively more important 
(Bartram & Coyne, 1998; Hu & Oakland, 1991; Oakland, 1997, 
2004; Oakland & Hu, 1992). 

It is now widely accepted that developing such multicultural/ 
multilingual instruments or tests1 involves more then a mere trans­
lation, that is, the rewriting of a text from one language into an­
other. Even though a team of professional translators using a trans-
lation-back translation method (Brislin, 1980) may produce multi­
lingual test versions that are linguistically equivalent, these ver­
sions do not necessarily share the same psychological meaning. 

1In this chapter, we use the terms test and instrument as synonyms. 
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The correct translation of the item "watched more television than 
usual" will still be an inappropriate item when applied to Sahel 
dwellers who do not have electricity in their homes (Van Haaften & 
van de Vijver, 1996). This example clearly illustrates that multicul-
tural/multilingual assessments require a balanced treatment of psy­
chological, psychometric, linguistic, cross-cultural, and cultural 
considerations so as to ensure cross-lingual/cross-cultural validity 
of the construct ("construct equivalence"), the test designed to 
measure it ("instrument equivalence"), the test administration 
("administration equivalence"), and the inferences drawn from the 
test scores (Bracken & Barona, 1991; Brislin, 1980, 1986; 
Geisinger, 1994; Greenfield, 1997; Hambleton, 1994; van de Vijver 
& Hambleton, 1996; van de Vijver & Leung, 1997a, 1997b; van de 
Vijver & Tanzer, 1997). Note that a significant part of the encultur­
ation (or socialization) process is transmitted through language 
and, thus, persons with different mother tongues also have differ­
ent cultural backgrounds. Therefore, assessments conducted with 
different language versions for testees with different mother 
tongues are almost always multicultural. Consequently, multilin­
gual assessments are usually multicultural assessments (i.e., 
"multicultural/multilingual assessments"). Note also that different 
ethnic groups, even if they speak a common language (e.g., major-
ity/minorities) still constitute different cultural groups. Hence, as­
sessments in monolingual multiethnic societies are multicultural 
even if they are conducted with the same language version of a test 
(i.e., "multicultural/monolingual assessments").2 

CONSTRUCT EQUIVALENCE 

Whereas monocultural/monolingual tests can be developed by bas­
ing solely on mainstream theories of the construct(s) they intend to 
measure, developing valid instruments for multicultural and multi­
lingual assessments requires the cross-cultural generalizability of 
the construct(s) across all intended cultures and languages. In their 
conceptualization of the psychological constructs, monocultural 
test developers tend to run the risk of ethnocentric bias that may 
threaten the cross-cultural validity of the instruments. For example, 
a growing body of literature has demonstrated that Western person­
ality instruments do not capture indigenous Chinese personality as­
pects such as "face" and "harmony" (Cheung, 2004; Cheung et al., 
1996; Yang & Bond, 1990; Zhang & Bond, 1998). 

2Monocultural/multilingual assessment situations are rather rare. 
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INSTRUMENT AND ADMINISTRATION EQUIVALENCE 

Above and beyond the cross-cultural/cross-lingual equivalence of 
the construct(s), test developers must also provide evidence for the 
cross-cultural/cross-lingual equivalence of their instruments (i.e., 
absence of "instrument bias") and their administration procedures 
(i.e., absence of "administration bias"). In order to facilitate this task, 
the International Test Commission (ITC) had prepared the ITC Test 
Adaptation Guidelines, a set of 22 guidelines on recommended 
practices for developing multicultural/multilingual tests, given in 
chapter 1 of this volume (see also Hambleton, 1994, 2002; van de 
Vijver & Hambleton, 1996). Emphasizing the multilingual and multi­
cultural context of assessments, the Guidelines address various cri­
teria for the development (Guidelines 3-12), administration 
(Guidelines 13-18), and documentation (Guideline 19) of multi-
cultural/multilingual instruments as well as the interpretation of the 
test scores (Guidelines 20-22). 

The ITC Test Adaptation Guidelines, in particular, emphasize the 
need to provide evidence for the cross-cultural validity of the con­
struct (Guideline 2) and the test (Guidelines 1, 3-6, 10-11) across all 
intended populations and languages. They also stress the impor­
tance of specifying and justifying valid comparisons between results 
(e.g., test scores) obtained with different language versions or from 
different cultural groups (Guidelines 12, 14, 20-22). Furthermore, 
they also place emphasis on documenting (Guidelines 4, 17, 19) all 
changes that were necessary during the adaptation or development 
process including item contents or stimulus material (Guidelines 6, 
14), response formats (Guidelines 5, 14), test instructions (Guide­
lines 4, 16), administration procedures (Guidelines 5, 15, 16, 18), 
and scoring rules (Guidelines 12, 20-21). Finally, they stress the im­
portance of implementing appropriate statistical techniques and 
data collection designs for detecting possible sources of 
inequivalence and for studying the effectiveness of any countermea­
sures taken (Guidelines 7-11, 13). Last but not least, the qualifica­
tion of test users for conducting multicultural/multilingual 
assessments (Guidelines 14, 18) is also highlighted. 

SIMULTANEOUS VERSUS SUCCESSIVE 
DEVELOPMENT OF INSTRUMENTS FOR MULTICULTURAL 

AND MULTILINGUAL ASSESSMENT SITUATIONS 

Although the rationale behind each guideline is commented upon 
and illustrated with empirical examples (van de Vijver & Hambleton, 
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1996), the ITC Test Adaptation Guidelines are normative rather than 
prescriptive. They do not provide strategies for obtaining valid 
multicultural/multilingual tests nor do they discuss the advantages 
and disadvantages of existing approaches. 

In the simultaneous test development approach, a new instrument 
is developed for use in a number of predefined3 cultural groups ("ref­
erence cultures") and/or languages ("reference languages"). It usually 
involves a "committee approach," that is, a multilingual task force 
from various cultural backgrounds and with complementary exper­
tise in "mainstream" psychology (including knowledge of the con­
struct and its measurement), psychometrics, test construction 
techniques as well as cultural (i.e., indigenous) psychology, cross-cul-
tural psychology, and linguistics. The advantage of this approach is 
that it ensures maximum linguistic and cultural decentering in the 
definition of the construct and the test designed to measure it. 
Idiosyncracies specific to a particular language (e.g., local idioms) or 
culture (e.g., social norms) can be detected and removed during early 
stages of the test development. Therefore, the simultaneous approach 
is instrumental in developing valid multicultural/multilingual tests 
with equally good characteristics for each of the reference cultures. 
However, this involves more than just producing several language ver­
sions of an instrument and collecting data in arbitrarily chosen cul­
tural groups ("safari studies"). 

In the successive test development approach, by far the most com­
mon practice, a test is developed and validated by one or several test 
developers from a particular monocultural/monolingual background 
for use within this monocultural/monolingual context ("source" lan-
guage/culture). Very often, years after a test has become popular, it is 
then adapted by the original test developer(s) or by a new task force 
for use in other cultures and/or languages ("target" languages/cul-
tures). Usually, the monocultural/monolingual developers of the 
source test would have formal training in mainstream psychology, 
psychometrics, and test construction but not in cultural or cross-cul-
tural psychology. This lack of cultural and/or cross-cultural psychol­
ogy can, unknowingly, lead to implementing ethnocentric bias or 
cultural specifics that restrict subsequent development of equally 
good versions in new target languages and/or cultures. This problem 
is further aggravated if the task force involved in the test adaptation 
does not have the full range of expertise as described in the simulta­
neous approach. Nevertheless, given the number of existing excellent 

3For practical purposes, it may be necessary to restrict this to a limited number of "key cul­
tures" or "key languages." 
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monocultural/monolingual tests, the successive approach will be fre­
quently employed in the foreseeable future. 

PITFALLS AND REMEDIES 
IN MULTICULTURAL/MULTILINGUAL TEST 

APPLICATIONS 

Researchers engaged in the development of multicultural/multilin-
gual tests will encounter problems and pitfalls that are absent in 
monolingual/monocultural test applications. Using a number of ex­
amples from self-report inventories and nonverbal aptitude tests, 
we illustrate the broad range of these pitfalls, identify ITC Test Adap­
tation Guidelines that may apply to them, and suggest possible rem­
edies. Further examples of pitfalls and possible remedies are 
provided in Greenfield (1997), van de Vijver and Leung (1997b), 
and van de Vijver and Tanzer (1997). 

Pitfalls Caused by Single Items 

Unlike construct and instrument/administration bias, "differential 
item functioning" (Sireci & Allalouf, 2003) or "item bias" is caused by 
distortions at the item level. A biased item has different psychologi­
cal meanings across cultures. Although item bias can be produced by 
many sources, it is most frequently caused by (a) measurement arti­
facts such as poor item translation or ambiguities in the original item 
content, or by (b) genuine "cultural specifics" such as low familiar-
ity/appropriateness of the item content in certain cultures (Guide­
line 6). As is illustrated in the following example, it is often difficult 
in multilingual and multicultural settings to decide which of these 
two possibilities could have triggered off the different interpreta­
tions and/or reactions of the subjects. 

Ambiguous Item Content (Example 1). In the State-Trait 
Anger Expression Inventory (STAXI; Spielberger, 1988) three styles 
of anger expression are distinguished. Anger-out is the expression of 
anger toward other people or objects, Anger-in is the suppression of 
angry feelings, and Anger-control is the attempt to control the ex­
pression of anger. By and large, the postulated three-factor structure 
of anger expression was confirmed in several U.S. samples 
(Spielberger, 1988), a sample of Singaporean Chinese (Tanzer, Sim, 
& Spielberger, 1996) as well as in adaptations into German 
(Schwenkmezger, Hodapp, & Spielberger, 1992), Italian (Spiel­
berger & Comunian, 1992), and Norwegian (Haseth, 1996). How­
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ever, in some studies (e.g., Spielberger & Comunian, 1992; Tanzer, 
Sim, & Spielberger, 1996), the item "I am secretly quite critical of 
others" shifted from Anger-in to Anger-out. 

Problem Identification. It is important to note (Guideline 
13) that this item can be interpreted either as "holding grudges and 
not talking about it to otherpeople," which would be an Anger-in ex­
pression or as "talking negatively behind someone's back" which 
conveys a covert Anger-out expression instead. In a cross-cultural 
panel study,4 German-speaking and Italian-speaking college stu­
dents in South Tyrol were given the STAXI in their native-language 
version. At the retest, they were asked how they would interpret the 
item. Although about half of the German-speaking students (53%,n 
= 347) chose the first alternative, only one third of the Italian-speak-
ing college students (64%, n = 241) chose this alternative. Thus, 
given the ambiguity of the item content, even minor variations be­
tween different language versions can trigger off substantial shifts in 
the prevalence of the alternative interpretations (Guideline 7). 

Even though the expression of and coping with anger are uni­
versal emotions, they are nevertheless governed by cultural fac­
tors (Mesquita & Frijda, 1992). For example, the concepts "need 
for harmony" and "giving face" prevalent in Chinese societies 
(e.g., Bond, 1990; Cheung et al., 1996; Gao, 1998) preclude open 
and direct confrontations that characterize U.S.-American ways of 
Anger-out expression. Thus, an indirect, nonconfrontational 
mode of anger expression as conveyed by the second interpreta­
tion would be preferred. In this case, the observed shifts would re­
flect genuine cultural differences in the way Anger-out is 
expressed (Guideline 3). 

Controversial Anchor Items (Example 2). The Job Stress 
Survey (JSS; Spielberger & Reheiser, 1994) is a self-report inventory 
designed to measure the impact of job-related stress. It consists of 30 
statements that describe job-related events identified as stressful by 
employees in various occupations ("job stressors"). Each job 
stressor is rated twice: One rating concerns the frequency in which it 
has occurred within the last 6 months ("frequency" ratings) and, the 
second, the amount or degree of stress evoked by a single occur­
rence of the stressful event ("severity" ratings). For the severity rat­
ings, subjects are instructed to compare the amount of stress 

4I would like to thank Bettina Unterholzner for collecting the data. Further information on 
the sample and design of the study can be found in Unterholzner (1997). 
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associated with each stressor to the amount of stress evoked by the 
stressor "Assignment of disagreeable duties," selected as an anchor 
with a preassigned value of medium severity. 

Problem Identification. While adapting the JSS, the appropri­
ateness of the German translation of the anchor was studied by con­
verting this stressor to a free rating item (Guidelines 8, 9, 13). 
Despite fairly average mean ratings, this item consistently received 
controversial ratings in a number of studies regardless of the re­
sponse formats and instructions used (Hodapp, Tanzer, Maier, 
Pestemer, & Korunka, in press). Moreover, a high test-retest stability 
of this stressor found in a panel study (rtt = .68; N = 156) indicated 
that the broad dispersion of the ratings (see Fig. 10.1) cannot simply 
be attributed to random effects. In another study that used this item 
as an anchor with a preassigned value of medium severity, a number 
of subjects did not comply with the instruction. They canceled the 
preassigned medium severity rating of the standard stressor, and 

FIG. 10.1. Distribution of the severity ratings for the JSS-stressor "Assign­
ment of disagreeable duties" on a 9-point scale. 
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marked a different rating category instead. In short, the results indi­
cated that this item did not evoke the same amount of stress for all 
German-speaking respondents, a necessary requirement before it 
can be established as a valid anchor item. 

Suggested Remedies. Collect "collateral information" (e.g., 
the testees' interpretation of the item content in the first example, 
and nonstandard ways of test administration in the second example) 
for testing multicultural/multilingual test validity (Guideline 14). 

Pitfalls Caused by Culturally Incompatible Test Designs 

A widespread opinion among mainstream psychologists is that the 
problems and pitfalls encountered in multicultural/multilingual test 
applications are mainly caused by using verbal material (e.g., in 
self-report inventories or verbal ability tests such as the Wechsler In­
telligence Scale for Children/Wechsler Adult Intelligence Scale adap­
tations) too extensively. Consequently, employing "nonverbal" tests 
such as Raven's Standard Progressive Matrices Test (SPM) in ability 
assessment or "pictorial" tests in personality assessment would sub­
stantially reduce the problem of developing valid multicultural/ 
multilingual instruments. The following examples demonstrate that 
this is not necessarily the case. 

Cultural (In-)Compatibility of Pictorial Material (Example 
3). A number of tests in personality and health psychology use 
stimuli consisting exclusively of pictorial material. Examples are the 
Rosenzweig Picture-Frustration Test (e.g., Rosenzweig, 1977), the 
Preschool Symptom Self-Report (Martini, Strayhorn, & Puig-Antich, 
1990), and the Pictorial Evaluation of Test Reactions (Toubiana, 
1994). As all the items contain elements specific to a certain culture 
(e.g., Western style of dressing, unisex hairstyles or clothes), time pe­
riod, or ethnic group (e.g., White faces), a valid cross-cultural appli­
cation would require the complete redrawing of all pictorial material 
(Guidelines 1, 3, 6). Consequently, an entirely new test would have 
to be assembled and validated for each new culture. 

Writing Direction (Example 4). In a cross-cultural study 
(Piswanger, 1975; see also Fischer & Formann, 1982), the Viennese Ma­
trices Test (VMT; Formann & Piswanger, 1979) was administered to Ni­
gerian and Togolese Arabic-educated high school students, and their 
responses were compared to those of the Austrian calibration sample. 
The VMT is an inductive-reasoning test that uses matrices items similar 
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to those of Raven's SPM. The most striking finding showed that identify­
ing and applying rules from left to right as compared to top to bottom 
was more difficult for African-Arab than Austrian students. 

Problem Identification. The mismatch between the direction 
of writing in the Arabic culture (i.e., right-to-left in Arabic as compared 
to left-to-right in Latin) and the Western way of designing matrices 
items with the missing element at the bottom right corner (see left 
side of Fig. 10.2) is a plausible (post hoc) explanation. To illustrate the 
cognitive interference that may be caused by culturally incompatible 
item designs, imagine the confusion of Arabs reading a Western 
three-picture advertisement for a washing machine. In their reading 
sequence from right to left, a woman (a) looks happy at a stack of clean 
laundry, (b) puts the laundry into the machine and switches on the 
machine, and (c) is then terrified by heaps of dirty laundry. 

Suggested Remedy. The use of a culture-conform design of 
matrices items may overcome this problem ( Guidelines 5, 14, 15). 
As illustrated in the right side of Fig. 10.2, a "mirrored" test version in 
which the matrix elements are arranged in such a way that the miss­
ing element is at the bottom left corner may eliminate this type of 
bias for Arab subjects. 

Meaning of Distractors (Example 5). Another example of 
culturally incompatible item design is provided by Greenfield 

FIG. 10.2. A matrices test item (without multiple-choice distracters) in nor­
mal and "reversed" design. 
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(1997). The meaning of distractors in multiple-choice tests may be 
interpreted by subjects from different cultures differently (Guide­
lines 5, 14): 

In the multiple-choice format, the respondent is given a set of alternatives. All 
but one of them is functionally useless information. The problem is that par­
ticipants in many cultures will assume that the communicator [the tester] is 
presenting an ensemble of information relevant to the goal of solving the 
problem .... The tester [and test developer] assumes the aim of the alternative 
answers is to eliminate incorrect possibilities, while selecting the correct al­
ternative. The testee assumes the aim of alternative answers is to use the mate­
rials given by the experimenter [tester] to construct a solution to the problem, 
(pp. 1120-1121) 

Suggested Remedy. As Greenfield (1997) pointed out, the 
problem carries its own solution: Do not use multiple-choice for­
mats in multicultural/multilingual applications unless all testees are 
fully familiar with the concept of distractors. Instead, let the subjects 
produce (e.g., draw) rather than select the solution.5 

Intratest Practice Effects (Example 6). Depending on their 
prior knowledge or previous experience with material similar to the 
test items (Guideline 6), subjects will benefit differently from 
intratest practice effects, especially at the beginning of a test (Guide­
line 14). The following illustration is drawn from cross-cultural stud­
ies of the Three-Dimensional Cube Comparison Test (3DC; Gittler, 
1990), a cube comparison test measuring spatial ability. An example 
item is shown in Fig. 10.3. These cross-cultural studies (Broer, 1996; 
Tanzer, Gittler, & Ellis, 1995; Tanzer, Gittler, & Sim, 1994) indicated 
that students in countries with no formal education in descriptive ge­
ometry, as compared to their Austrian counterparts, gained more 
from working on the first few test items. 

Suggested Remedy. Use a sufficient number of hidden warm-
ing-up items, that is, items presented like real test items at the begin­
ning of the test but not to be used for scoring. In the monocultural 
source version of the 3DC (Gittler, 1990), the first test item is used as 
a hidden warming-up item, and the remaining 17 test items are used 
for scoring. However, the aforementioned cross-cultural studies in­
dicated that more hidden warming-up items are needed to ensure 
valid score comparisons in multicultural contexts (Guidelines 20, 
21). Note that this problem cannot be solved by simply presenting 

This would also eliminate the problem of guessing. 



10. A PLEA FOR SIMULTANEOUS DEVELOPMENT 245 

FIG. 10.3. Example item used in the 3DC instructions given in the Appendix. 

more practice items with their solutions given because most subjects 
approach practice items differently from real test items. Within each 
culture, the necessary number of hidden warming-up items can be 
determined by randomly assigning subjects to the standard test ver­
sion versus a test version with reversed item sequence, and then 
comparing the item difficulties between the two test versions 
(Guidelines 8, 9, 22). 

Pitfalls Caused by Ethnocentric Test Instructions 
and Administration Procedures 

Other sources of ethnocentric bias in nonverbal intelligence/apti-
tude tests may be hidden in test instructions and administration pro­
cedures. For example, the testees' preference points on the speed-
accuracy trade-off curve may be influenced by culture-specific values 
of time and accuracy. 

Enforcing Time Limits in Power Tests (Example 7). A1­
though the VMT and the 3DC were designed as power (i.e., self-paced) 
tests, the test authors recommended a liberal time limit for economic 
test administration. In a cross-cultural study with these two tests (Broer, 
1996; Tanzer, Ellis, Gittler, & Broer, 1996; Tanzer et al., 1995), the rec­
ommended time limits of 25 minutes for the VMT and 35 minutes for 
the 3DC were increased so as to give all subjects ample testing time 
(Guideline 13). Participants were university or college students from 
Austria (n = 244), Chile (n =173), and the United States, with one 
Anglo-American (n = 196) and one Hispanic (n = 144) sample. As can 
be seen in Fig. 10.4, a substantial percentage of Chilean subjects ex­



FIG. 10.4. Percentiles of subjects who completed the 3DC (Fig. 10.4a) and 
the VMT (Fig. 10.4b) plotted as a function of their test-taking time (in min­
utes) for the Austrian (n = 244), Chilean (n =173), U.S. Anglo-American (n 
= 196), and U.S. Hispanic (n = 144) sample. 
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ceeded both recommended time limits. Whereas almost all of the Aus­
trian and U.S. subjects completed the spatial ability test within 35 
minutes, only 75% of the Chilean sample did so. The situation was even 
more pronounced for the matrices test: Almost all of the Austrian and 
U.S. subjects completed the VMT within 25 minutes whereas only half 
of the subjects in Chile completed all the test items within the recom­
mended time limit. The average test scores obtained with unlimited 
testing time did not differ significantly. Hence, the cross-cultural differ­
ences obtained under standard instructions would have been signifi­
cant and, thereby, incorrectly indicating that the groups differ in 
inductive reasoning skills (Guidelines 14, 22). As time limits in power 
tests can disadvantage certain cultural groups, we strongly recommend 
recording test-taking time to be used as "collateral information" 
(Guideline 20) in cross-cultural test applications of power tests. 

Translatability of Test Instructions (Example 8). Instruc­
tions in monocultural/monolingual tests are often fine-tuned to 
their intended monocultural/monolingual application and, thus, 
tend to capitalize on linguistic idiosyncracies ("surfing on the lan­
guage"). Brislin (1986) formulated a number of guidelines to en­
hance the translatability of verbal material that can also be applied to 
the formulation of test instructions (Guideline 4). 

Documentation of Meta-Instructions (Example 9). Pub­
lished test instructions are usually developed through a series of ver­
sions, and the "know-how" gained during this process (e.g., 
appropriate segmentation of information, key elements of the in­
struction, educational background required for comprehension, 
etc.) is implemented in the final version. However, this know-how is 
rarely documented and, thus, usually not available to the task force 
involved in subsequent adaptations of the test. We propose publish­
ing this meta-information together with the final version of the in­
structions (Guideline 17). This could be done as a hypertext 
document (e.g., Conklin, 1987) as illustrated in the Appendix for the 
English 3DC instructions. 

Multicultural/Multilingual Adaptation of a Concentration 
Test (Example 10). Each of the previous examples focused on 
only one pitfall. To highlight the number of problems one may en­
counter even for relatively simple tests, the following example pro­
vides a holistic picture of a multicultural/multilingual test adaptation. 

The German Original. The d2 (Brickenkamp & Zillmer, 
1998) is a Bourdon-like letter cancellation test designed to mea­
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sure short-term concentration. It was originally developed in Ger­
many (Brickenkamp, 1962), and is still frequently used in 
German-speaking countries. Subjects have to scan 14 rows of d's 
and p's with dashes above and/or below the letters for embedded 
targets as fast as possible without making errors. The three types of 
targets are (a) d's with two dashes above, (b) d's with two dashes 
below, and (c) d's with one dash above and one dash above. The 
original test material consists of a double-sided landscape test 
sheet with personal particulars, target characters, an example line, 
and a hand-scoring table on the front page (recto), and 14 test lines 
with scoring rubrics on the back page (verso). The d2 is adminis­
tered under speed conditions (i.e., timed) with about 4 minutes 
testing time, and all instructions are given orally. 

Successive Development of a Decentered Test Version. A 
multicultural/multilingual team of psychologists (Tanzer, Ellis et 
al., 1997) set out to develop culturally and linguistically de-
centered test versions that should be valid under the following 
predefined conditions: (a) All testees must have at least 8 years of 
formal education, and (b) the majority of them may not have had 
previous experience with Bourdon-like cancellation tests; (c) the 
testing can be conducted in small to medium-size groups, and (d) 
the instructions are to be given in the native language of the 
testees; (e) testers either can be: (i) trained foreign psychologists 
with ample expertise in psychological assessment and in d2 ad­
ministration but with a strong foreign accent and relatively little 
knowledge of local circumstances, (ii) trained local psychologists 
with ample knowledge of local circumstances and experience in 
psychological assessment in general but not with the d2 adminis­
tration in particular, or (iii) senior undergraduates with varying 
expertise in psychological testing. 

Based on both judgmental procedures (Guideline 7) and em­
pirical evidence (Guideline 9) collected in a series of cross-cul-
tural studies with samples of 150-250 college or university 
students, decentered versions were developed for Chinese, Cro­
atian, English (used in U.S. Anglo-American and Hispanic sam­
ples), French (used in a Moroccan sample), German (used in 
Austrian samples), and several Spanish dialects (used in Argentin­
ean, Chilean, and Spanish samples). Given the simplicity of the 
d2, it may seem that a correct translation of the test instructions 
would be sufficient. However, as illustrated next, a number of 
changes in the design of the test material, test instructions, and 
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administration procedures were necessary in order to ensure 
cross-lingual and cross-cultural equivalence. 

Design of the Test Sheet (Example 10a). The layout of the 
original test form was simplified by removing the table for hand scor­
ing and all bio-data fields except a personal code from the instruction 
page (recto), and the scoring rubrics from the test page (verso). To en­
sure that testees will understand the instructions under all the afore­
mentioned conditions, the core part of the instructions were given in 
written form on the instruction page. This also allowed us to remove 
the explanations "d as in dog" and "p as inpig" from the (oral) instruc­
tions given in the English edition6 (Brickenkamp & Zillmer, 1998), 
which are more confusing than helpful in cultures that do not use the 
Latin alphabet (e.g., China). Finally, the three target characters were 
highlighted in a box and marked twice on the sample line. 

Administration (Example 10b). To ensure reliable adminis­
tration under the various field conditions mentioned previously, the 
time segmentation was changed from 20 seconds for each of the 14 
lines to 2 minutes for each of the two blocks (Parts A and B) of 7 lines. In 
addition, a detailed list of guidelines was compiled for administering 
the decentered version in multicultural contexts (Guidelines 17, 8). 

Instructions (Example 10c). As a number of testees used dif­
ferent ways to mark the targets (e.g., ticks, crosses, scribbles, and cir­
cles), the requested way ("to mark with a single stroke") was 
emphasized, justified ("in order to save time"), and illustrated twice 
in the sample line. Likewise, the different ways of correcting wrong 
markings (e.g., crossing-out, scribbling out, erasing with a rubber) 
were standardized to "crossing out" ("X-out" in the U.S. samples) 
and illustrated on a blackboard or a transparency. Special attention 
was also given to the translation of key phrases. In the English edi-
tion,7 the three types of possible targets (i.e., all d's with two dashes 
in total) were referred to as "Examples" (Brickenkamp & Zillmer, 
1998). However, as the term examples did not convey the meaning 
of an exhaustive set, it was changed to "Targets." In addition, the am­
biguous formulation "to cross out" was repeatedly used (e.g., "not 
supposed to cross out the other letters," "the letter p as in 'pig' 
should never be crossed out") in the oral instructions. The requested 
way of marking ("to cross out ... by making a single line through the 

6"d (wie Dora)" and "p (wie Paula)" in the German edition. 
7"Beispiele" in the German edition. 
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letter") was specified only once. As the term "to cross out" can be in­
terpreted either as a specific way of marking (i.e., to "X-out") or as 
more general concept of deleting/canceling that includes other types 
of marking ("to strike out," "to blot out"), it was substituted by a 
more precise phrase ("to mark with a single stroke"). Finally, the 
phrase "Stop. Continue with B" given after the first 2 minutes caused 
some subjects to literally stop working and, thus, was changed to 
"Time. Continue with B." 

Limitations of Successive Test Adaptations: 
A Plea for Simultaneous Development 

In all examples presented, professional translations ("test applica­
tions"; van de Vijver & Leung, 1997a, 1997b) could not have pro­
vided valid multicultural/multilingual instruments. Even in the case 
of a relatively simple test such as the d2 (Example 10), a number of 
substantial modifications were necessary ("test adaptation"). Adapt­
ing tests may involve modifying single items (Example 1), response 
formats (Examples 2 and 5), design of items (Example 4) and test 
sheets (Example 10a), scoring rules (Example 6), administration 
procedures (Examples 7 and 10b), and test instructions (Examples 
8, 9, and 10c). In other cases (Example 3), it may be necessary to 
adapt the instrument to such an extent that, practically speaking, an 
entirely new instrument has been created ("test assembly"). 

In fact, despite the substantial efforts to achieve a culturally and 
linguistically decentered version of the d2, the following two serious 
problems that can be resolved only by a complete redesigning of the 
test (i.e., test assembly) remained. 

Latin Target Characters (Example 11). The use of Latin 
characters (d's and p's) in the d2 may disadvantage testees who do 
not use the Latin alphabet in their daily life. On the other hand, 
testees trained in memorizing and recognizing complex pictograms 
such as Mandarin characters may be able to screen the lines simulta­
neously for the three targets instead of scanning for d's first and then 
checking the number of dashes. Note also that letter cancellation 
tests are classical examples of ethnocentric test constructions be­
cause there is virtually no need to rely on this sort of stimuli (Gittler 
& Tanzer, 1990/1998; Moosbrugger & Oehlschlagel, 1996). 

Working Direction (Example 12). A number of subjects 
from Western samples did not comply with the instruction "work 
linewise from left to right" and worked in "serpentines" instead. 
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This phenomenon was also not eliminated by the additional in­
structions "work as if you are reading a book" (used in Western 
samples). Thus, it was probably not caused by misunderstanding of 
the instructions. It was more likely to be caused by right-handed 
subjects who, unlike left-handers, were handicapped by this work­
ing direction because their hand covers the rest of the characters. 
This problem becomes aggravated in a multicultural context be­
cause the instructed writing direction clearly disadvantages Arab 
subjects (see also Example 4). 

The pitfalls illustrated in the previous examples will only have 
an impact on the cross-cultural validity of the measurement (i.e., 
the test) but not on the cross-cultural validity of the underlying 
construct. The following example illustrates that "transporting a 
test" (Greenfield, 1997) from a monocultural to a multicultural 
context can even affect the conceptualization of the underlying 
construct (Guideline 2). 

Subcomponents of Academic Self-Concept (Example 13). 
Academic self-concept research consistently found Reading and 
Mathematics self-concepts to be uncorrelated, that is, "domain-spe-
cific." In most of these studies, academic self-concept was measured 
by the Self-Description-Questionnaire I (SDQ-I; Marsh, 1988), 
which uses scales consisting of cognitive and affective/motivational 
items to measure domain-specific academic self-concept. In a 
cross-cultural comparison of Australian and Singaporean Chinese 
students (Tanzer, 1995, 1998; Tanzer & Sim, 1991; Tanzer, Sim, & 
Marsh, 1992, 1997), substantial cross-cultural differences in the en­
dorsement rates emerged for competence/task-easiness items but 
not for interest/eagerness items (see Fig.10.5). As the original Eng-
lish-language version of the SDQ-I was used in both countries 
("multicultural/monolingual assessment"), translation problems are 
certainly not the cause for this phenomenon (Guidelines 7, 16). 

Subsequent intracultural factor analyses in Australia (Marsh, Cra­
ven, & Debus, 1999), Austria, Italy, Singapore, and the United States 
(Tanzer, 1998) also supported the separation of cognitive (i.e., Com-
petence/Task-Easiness) and affective/motivational (i.e., Interest/Ea-
gerness) subcomponents of domain-specific academic self-concept. 
Thus, the integration of cross-cultural and intracultural (i.e., differ­
ential psychology) research helped to gain a deeper conceptual 
understanding of academic self-concept. 

This example also illustrates the limitations of the successive test 
development approach: New intracultural and cross-cultural results 
regarding the conceptualization of the construct and its measure­
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FIG. 10.5. Regression of math competence on math interest for each of the 
eight Agex Gender x Culture (Singaporean Chinese vs. Australian) subgroups. 

ment can be integrated only into new lingual/cultural target versions 
but not in the source version. For example, the German SDQ-I adap­
tation (Tanzer, 1998) fully integrated the two-component concept of 
domain-specific academic self-concept whereas the original English 
version provides only short "post hoc" scales for this purpose. More­
over, the large body of theory and research conducted with the origi­
nal instrument (e.g., the SDQ-I research on domain-specificity of 
academic self-concept; see Marsh, 1988; Marsh & Craven, 1997) may 
not hold completely for the reconceptualized construct. 

Designing Tests for Use in Multiple Cultures and Languages 

Given the limitations of successive test adaptation procedures, we 
recommend simultaneous development of new multicultural/multi-
lingual tests. Unlike the successive approach, simultaneous test de­
velopment allows the integration of results from cross-cultural and 
intracultural studies by reformulating the conceptualization of the 
construct and its measurement at a relatively early stage of the test 
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development. With carefully selected reference languages/cultures, 
the simultaneous approach can also substantially reduce the risk of 
construct bias in multicultural assessment contexts (see Example 
13) and allows a much larger degree of linguistic and cultural 
decentering than successive test adaptations (see Example 10). 

Simultaneous Development of a Concentration Test (Exam­
ple 14). Unlike the d2, the Progressive Test Series (PTS; Gittler & 
Tanzer, 1990/1998) was a priori designed for use in multicultural/mul-
tilingual settings. It consists of nine subtests with increasing cognitive 
complexity, ranging from subtests requiring only sensorimotor speed 
to subtests involving several components of fluid intelligence. Like a 
"Russian doll," the cognitive task required by each subtest forms part 
of the next subtest and, thus, yielding a quasi-simplex structure. This 
design also facilitates the test instructions because only the difference 
between two adjacent subtests needs to be explained. 

To avoid ethnocentric bias in the test material, the items of the nine 
subtests consist of simple geometric elements (dots, circles, frames, 
bars, and gray-shaded areas) that should be familiar to educated per­
sons in all cultures (Guideline 6). Likewise, the response alternatives 
("0,1,2," "1,2,3," or "Yes/no") displayed underneath each item can eas­
ily be translated into every language (Guideline 5). In addition, the 
"know-how" gained in the multicultural/multilingual d2 adaptation 
(see Examples 10-12) was used for redesigning the PTS material 
(Guidelines 13, 14). As shown in Fig. 10.6, visual aids regarding the 
task and the marking/correcting of answers were used. To balance out 
handedness and writing direction in one's native language (Guide­
lines 1), testees have to work through the test in "serpentines" as illus­
trated in Fig. 10.7. Finally, to ensure that even testees with little 
education can understand the task required (Guidelines 4, 10), it can 
be instructed by a "naturalistic cover story." The paraphrased cover 
story for Subtest C (see also Fig. 10.6) is as follows: 

Look at the frames [or "windows"]. They can be empty or filled up 
with one to three grey bars [or "bricks"]. For the first frame, you can 
count the number of grey bars. For the other frames, you must esti­
mate them from the height of the grey-shaded area. The circles above 
each frame indicate how many bars must be in the frame. Your task is 
to decide [yes/no] for each frame if this is the case. 

CONCLUSION 

Developing tests for use in multiple cultures and languages requires 
the successful integration of a number of psychological, psycho­



FIG. 10.6. Example line used in Subtest C of the Progressive Test Series 
(PTS). 

FIG. 10.7. Sample lines used in Subtest C of the PTS. 
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metric, cultural, cross-cultural, and linguistic considerations so as to 
guarantee the cross-cultural/cross-lingual validity of the underlying 
construct, the test designed to measure it, the test administration, 
and the inferences drawn from the test scores. Given the limitations 
of successive test adaptation procedures even in the case of rela­
tively simple tests such as the d2, we recommend the simultaneous 
approach for developing multicultural/multilingual tests because it 
allows maximum linguistic/cultural decentering. However, this ap­
proach can warrant valid multicultural/multilingual assessments 
only if the following prerequisites are fulfilled: 

1. Evidence for Construct Equivalence. A prerequisite for devel­
oping valid instruments for use in multiple languages and cultures is 
the generalizability of the underlying construct(s) across all refer­
ence cultures and languages (Guideline 2). In addition to evidence 
compiled from literature in cultural (indigeneous) and cross-cul-
tural psychology, ethnology, and linguistics, both judgmental and 
empirical evidence should also be collected during the test develop-
ment/adaptation process (Guidelines 7-9). 

2. Taxonomy of Cross-cultural/Cross-lingual Equivalence. An­
other prerequisite is a taxonomy of cross-cultural/cross-lingual 
equivalence. This taxonomy has to specify under which conditions 
can certain types of results (e.g., factor loadings, test scores) ob­
tained with different language versions or from different cultural 
groups be compared across languages and cultures (Guidelines 12, 
20-22). A relatively comprehensive proposal for such a taxonomy 
was provided by van de Vijver and Leung (1997a, 1997b). 

3. Classification of Multicultural/Multilingual Bias. A further re­
quirement is a comprehensive classification of possible sources of 
construct and measurement bias (including method, administra­
tion, and item bias) in cross-cultural/cross-lingual test applications. 
This classification should specify which types of equivalence are 
likely to be affected by which forms of bias, and should be substanti­
ated with a large body of empirical illustrations (Guidelines 13, 14). 
Together with classifications suggested by van de Vijver and Leung 
(1997a, 1997b) or van de Vijver and Tanzer (1997), the ITC Test Ad­
aptation Guidelines with their rationales and empirical illustrations 
are a preliminary step toward this comprehensive classification. 

4. Taxonomy of Remedies. The assembly of a "cookbook" that 
specifies recipes for all sources of bias arising in multicultural/multi-
lingual assessments is probably a hopeless enterprise. Nevertheless, 
future progress in multicultural/multilingual testings needs a taxon­
omy of remedies (Guidelines 1,13) that is based on a cross-classifica-
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tion of different types of equivalence and different sources of bias. 
The classification of remedies suggested by van de Vijver and Tanzer 
(1997) is a first step in this direction but, in order to provide a more 
global picture, input from measurement theory and cultural psy­
chology (Greenfield, 1997) must also be integrated. 

5. Methodological Framework for Bias Detection and Evaluation 
of Remedies. Without a sound methodology for detecting sources of 
inequivalence, the aforementioned classification of bias and reme­
dies cannot be transformed into practical applications (Guidelines 
7-9, 11, 13). The required methodological framework has to specify 
which strategies are effective for detecting which sources of bias, and 
also to evaluate the effectiveness of countermeasures taken. This 
"strategies toolkit" should include judgmental procedures, psycho­
metric techniques (implemented in easily available and user-friendly 
software), as well as experimental designs (e.g., Gittler & Tanzer, 
1998). It should also include guidelines on the collection of collat­
eral information (e.g., recording working time in self-paced tests or 
using "thinking-aloud" techniques) because they give a deeper in­
sight into possible cultural specifics of cognitive and motivational 
processes (Guideline 22). 

6. Documentation Archives. The accessibility of a large and 
well-maintained archive providing full-text documents on the de­
velopment and application of multicultural/multilingual tests 
(Guidelines 4-6, 10-11, 17-19, 22) will help to continuously update 
the aforementioned classification of bias and taxonomy of remedies, 
and to evaluate their usefulness on the basis of new evidence. If this 
archive is well maintained, test developers will also be able to con­
sult the taxonomy of remedies for identifying effective countermea­
sures (Guideline 13). The recent paper by Hambleton, Li, and Sireci 
(2003) in which these researchers catalog many of the common er­
rors found in the test adaptation literature is one initial step toward 
the proposed archive. 

7. Complementary Expertise of Test Developers. Multicul-
tural/multilingual tests developers need to have not only multilin­
gual competence and expertise in "mainstream" psychology 
(including knowledge of the construct and its measurement), psy­
chometrics, and test construction techniques but also competence 
in linguistics and cross-cultural and cultural (i.e., indigenous) psy­
chology, as well as be knowledgeable about cultural specifics (e.g., 
taboo topics; Goodwin & Lee, 1994) in all intended reference cul­
tures. Obviously, no single person can combine all these different 
fields of expertise. Therefore, the focus must be on establishing pro­
cedural competence regarding the set-up and successful manage­
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ment of a multicultural/multilingual task force with experts from 
complementary disciplines. 

8. Qualification of Test Users. In addition to expertise in the ad­
ministration, scoring, and interpretation of a particular test, test 
users need to have general competence in conducting assessments 
in a multicultural/multilingual context (Guidelines 14,15, 18). This 
includes cultural sensitivity and intercultural communication com­
petence (Asante &Gudykunst, 1989; Cohen, 1987; Landis & Bhagat, 
1996; Schneller, 1989) as well as multicultural counseling 
(McFadden, 1993; Paniagua, 1994; Ponterotto, Casas, Suzuki, & Al­
exander, 1995; Wehrly 1995). 

All these requirements, obviously, exceed the capabilities of indi­
vidual test developers and test users. Thus, the development and 
institutionalization of qualification programs for test developers 
and test users8 covering these requirements should be a major issue 
for professional and scientific organizations interested in 
educational and psychological testing. 
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APPENDIX 

Paraphrased 3DC Instructions in Hypertext Format9. Look 
at the first example. [Each cube <shown>L1 <has>L2 six <different 
patterns>L3 on its <sides>L4]I1, but {only three <sides>L4 are <visi-
blOLj-Kj.Onthe <basis of>L6 these <patterns>L3, [<your task is to 
determine >L7 if any of the cubes labeled A to F { <can be identical>L8 
to cube X}K2]I2, <displayed>L1 on the <left-hand side>L9. If 
{<none>L10 <can be identical >L8 to cube X}]K2, choose < response 
alternative >L11 < "none"> L10 indicating that" < none> L10 of the cubes 
<is identical >L8 to cube X." When you < solve >L12 a problem, you 

The corresponding example item is shown in Fig. 10.3. See also Example 8. 
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<can imagine>L13 that cube X has been turned over either once or 
several times in any direction. Thus, {a < new pattern>L3 that is <hid-
den>L5 on cube X <may become visible>L5}K1. In this example, the 
< correct answer >L14 is D. Cube X has been turned over so that a 
<new pattern >L3 is <visible>L5. Keep in mind that a [< specific pat-
tern>L3 <mayoccur>L2 only once on each cube]Ir For each problem 
, there is [only one < correct solution>L14 ]I3, either one of the cubes 
labeled A to F or <"none">L10 (<solution>L14 not given). 

Note. The parentheses indicate hypertext links from instruc­
tional elements (phrases or key information) to explanatory notes. 
Links with the same subscript refer to instructional elements that are 
related to each other (e.g., L2) or should be distinguished (e.g., L4 
and L9). For phrases, the hypertext links (denoted by arrowed brack­
ets with subscripts L) refer to notes regarding their usage or the un­
derlying linguistic concept. Square brackets with superscripts I 
indicate hypertext links for key elements of the instruction which are 
important for defining the problem space. Brackets with super­
scripts K highlight a geometrical fact that is useful for solving the 
items but may not be known by all testees. 

Examples of Hyperttext Metainformation 

I1: Without the restriction that each cube shown has six different pat­
terns, the 3DC items do not have a unique < correct solution >L14. 

K1: Only in "one-turn" and "three-turn" rotations, a < new pat­
tern >L3 which was previously < hidden >L5 will < become visi­
ble >L5, and a previously <visible>L5 one will become 
< hidden >L5. For "two-turn" solutions, the three <visible >L5 

<patterns >L3 will remain the same. 

K2: The existence of < hidden >L5 < sides >L4 on the target cube X 
and the < correct alternative >L14 preclude a definite decision 
whether the < correct alternative >L14 < displays>La in fact the tar­
get cube X in a different perspective. This uncertainty requires the 
formulation <can be identical >L8 in the instruction I1 to ensure a 
unique < correct solution >L14. See also L8. 

L1: < shown > or < displayed > in the meaning of "drawn" in the 
example. Distinguish it from <visible>L5 which refers to the 
<sides>L4 of a cube. 



 263 10. A PLEA FOR SIMULTANEOUS DEVELOPMENT

L2: <occur> in the meaning of "appear". 

L3: < pattern > refers to the complete picture drawn on a particu­
lar <side>L4 of a cube. 

L4: In this context, < sides> refers to the cubes. Distinguish it from 
<left-hand side>L9 which refers to a location at the example. 

L5: <visible> and its opposite <hidden> are used for "can (not) 
be seen." It is a joint characteristic of a particular <pattern>L3 
drawn on a cube and a particular perspective taken. 

L8: See I1 and K2 for the use of <can be> and <may> in combina­
tion with < identical >. 
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The Psychometrics


of Adaptation: Evaluating

Measurement Equivalence


Across Languages and Cultures


Fritz Drasgow and Tahira M. Probst 
University of Illinois at Urbana-Champaign 

The North American Free Trade Agreement (NAFTA) and the integra­
tion of the European Union are just two signs of the growing interna­
tionalization of world markets. As one indicator of the pace of 
change, U.S. international trade exports grew from $382.7 billion in 
1985 to $1.1 trillion in 1996 (Bach, 1998). In addition to countries 
forming economic alliances, it has become commonplace for large 
corporations based in different countries, such as Chrysler and 
Daimler-Benz, to merge for the purpose of integrating their business 
activities. As a result of this globalization of world markets, the need 
for understanding cultural differences among people of diverse 
backgrounds is becoming increasingly clear. 

A landmark in cross-cultural research occurred in 1980 with the 
publication of Gerte Hofstede's book, Culture's Consequences, 
which documented several important dimensions along which cul­
tures varied. By factor analyzing over 116,000 questionnaires from 
IBM employees in 40 different nations, Hofstede found that cultures 
differ in power distance, uncertainty avoidance, masculinity, and in­
dividualism. Power distance refers to the tendency to see large dis­
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tances between higher and lower levels of the social hierarchy, 
uncertainty avoidance reflects the avoidance of situations where the 
outcome may be unclear, and masculinity refers to the proclivity of 
members of a culture to value activities that are traditionally viewed 
as more manly in their culture. By far the most closely examined di­
mension, however, is that of individualism-collectivism. 

Triandis (1990, 1994, 1995) has documented some of the obvious 
and subtle differences in the way that people in individualistic and 
collectivistic cultures view the world. For example, in cultures that 
are individualistic, such as the United States, Canada, and much of 
Western Europe, individuals focus on the self. Individuals emphasize 
the needs and wants of the individual before those of the group. In­
dividuals are assumed to be autonomous; behavior is determined 
largely by individual goals. As a result, in-groups have relatively little 
influence on individuals. 

On the other hand, South and Central America, Asia, and many 
parts of the developing world are collectivistic. According to Triandis 
(1990), collectivists emphasize the views, needs, and goals of the 
in-group rather than those of the self. Here the individual's desires 
tend to be subordinated to the in-group. Behavior is largely deter­
mined by social norms and duties rather than individual desires. 
Moreover, in-group harmony is highly valued. 

Although researchers in industrial-organizational psychology and 
human resources management realize that cultural differences can­
not be ignored in multinational organizations, empirical research in 
these areas has progressed slowly due to numerous practical and 
theoretical difficulties. Gaining research access to international facil­
ities in multinational organizations is often even more challenging 
than gaining access to American businesses. Once permission has 
been granted, the cost of conducting cross-cultural research can be 
prohibitively large. However, perhaps the greatest obstacle to over­
come in the attempt to conduct methodologically sound cross-cul-
tural research occurs at the instrument adaptation phase. Adapting 
an instrument from an original source language to a target language 
has been heralded as "probably the most complex type of event yet 
produced in the evolution of the cosmos" (Richards, 1953, p. 250). 
Although Richards's statement is surely an exaggeration, this chapter 
and this entire book is a testament to the challenges inherent in the 
translation and adaptation process. 

There are several steps that researchers need to take to ensure the 
quality and measurement equivalence of their adapted instruments. 
These steps are crucial; without them, enormous quantities of re­
searcher time, effort, and money can be spent for naught. The adap­
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tation process begins with a complete questionnaire usually 
originally developed to be administered in a particular source lan­
guage. When conducting cross-cultural research, it is often neces­
sary to develop adaptations of the instrument into one or more 
target or focal languages. Ideally, two sets of bilingual translators 
would be hired. The translators from the first set independently 
translate the questionnaire from the source language into the target 
language, after which the first set of translators meet and resolve dif­
ferences in their translations. 

This agreed-upon translated document is then given to each trans­
lator from the second set. These translators independently back-
translate the questionnaire from the target language to the source 
language. After the back-translators resolve their differences, the 
original questionnaire is then compared to the back-translated docu­
ment. At the conclusion of this long and often cumbersome process, 
it is very reassuring when the back-translation is highly similar to the 
original questionnaire. 

Often, however, there are discrepancies between the original and 
back-translated documents. For example, across several adaptation 
efforts, we have repeatedly encountered difficulties with the transla­
tion of American idiomatic expressions. Describing a job as "relaxed" 
may make sense to American employees. In Marathi, however, it is 
translated as "done easily". It is also easy to see that referring to co­
workers as a "waste of time" in English might be mistakenly 
translated to indicate coworkers "waste time". 

In addition to these idiomatic expressions, difficulties can also be 
encountered when translating relatively simple formal prose. Eng­
lish is a language of many synonyms. Often, scales are developed by 
asking the "same" question using multiple similar words or phrases. 
Because synonyms often develop linguistically because a concept is 
important in a particular culture (e.g., Eskimos have more than 100 
words to describe snow), other cultures that do not stress the con­
cept may only have one meaningful descriptor. As an example, in our 
research, the Stress in General (SIG) scale developed by Smith, 
Sademan, and McCrary (1992) asks respondents to indicate if their 
job is "hectic" or "frantic." However, in Marathi, "bothersome" is the 
closest translation possible. Therefore, in order to use the full SIG 
scale, we had to be content with "bothersome" and "extremely both­
ersome" as our translation of "hectic" and "frantic." When serious 
discrepancies between the source and focal language versions occur, 
the translation process must iterate until adequate convergence is 
achieved. Of course, yet another difficulty in the adaptation process 
is the determination of what constitutes "adequate convergence." 
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Although a high degree of similarity between the original and 
back-translated versions of the questionnaire is important, it still 
does not guarantee equivalence of the target and source versions of 
the questionnaire. For example, a garbled translation might be 
back-translated to something close to the original text if the 
back-translators can guess what the translators meant. A more subtle 
problem can be caused by the fact that bilinguals are different from 
monolinguals of either language (Landar, Ervin, & Horowitz, 1960). 
This point is of more than academic interest. When we examined the 
quality of a translation of a scale assessing job satisfaction using 
bilinguals (Hulin, Drasgow, & Komocar, 1982) we found very little 
evidence of nonequivalence across English and Spanish versions; 
just 3 of 72 items seemed to measure differently across languages. 
Later, we compared the same two forms of the job satisfaction scale 
using monolingual English speakers and monolingual Spanish 
speakers (Drasgow & Hulin, 1988) and found many differences 
across languages (about a third of the items of the scale). 

In spite of carefully following the adaptation process described 
previously, there are at least three reasons that an analysis of the mea­
surement characteristics of the items on a scale might reveal differ­
ences across languages. The first, and most obvious, reason is that 
the items were not translated correctly. For example, the difference 
between "farm" and "ranch" is subtle and choosing a word in the tar­
get language that exactly matches "farm" rather than "ranch" can be 
very difficult. Second, certain concepts that are familiar in one cul­
ture may be difficult or impossible for members of another culture to 
grasp. For example, "do your own thing" or "you only live once" 
place an emphasis on the self that is understood and even advocated 
in individualist cultures; however, such disregard for friends and 
family may be difficult to comprehend for people from a collectivistic 
culture. Finally, it is sometimes believed that people from different 
cultures use response scales differently. More specifically, people 
from some cultures tend to avoid using the extremes of a response 
scale (e.g., the response options 1 and 7 from a 7-point Likert-type 
response scale), whereas members of another culture may be much 
more inclined to make extreme ratings (Hui & Triandis, 1989; 
Triandis, 1972). For example, Marin, Gamba, and Marin (1992) 
found that Hispanics are more likely to use extreme responses and to 
agree with statements more than non-Hispanics. This may reflect in 
part cultural differences in societal norms of acquiescing. 

These problems make it clear that comparing responses of people 
speaking different languages and embedded in different cultures is 
very difficult. How can researchers empirically determine whether 
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items and scales administered to such diverse groups of people actu­
ally measure equivalently? The purpose of this chapter is to illustrate 
one approach to such an analysis. We use item response theory (IRT) 
to examine whether the relation between the probability of endors­
ing an item and the underlying latent trait that the scale measures is 
identical across groups. 

ITEM RESPONSE THEORY 

In this section, we provide a brief description of IRT. More extended 
presentations are provided by Baker (1992), Hambleton and 
Swaminathan (1985), and Hulin, Drasgow, and Parsons (1983). 

Let Uj, Up ..., un denote the n items on a scale. For simplicity, we only 
consider models for dichotomously scored responses; here u. = 1 for 
an affirmative response to a positively phrased item (e.g., a response of 
"Yes" to an item asking "Is your work satisfying?") or a negative response 
to a negatively phrased item (e.g., a response of "No" to an item asking 
"Is your work boring?"). The dichotomous variable u. = 0 for a negative 
response to a positively phrased item (e.g., a response of "No" to an 
item asking "Is your work fascinating?") or a positive response to a nega­
tively phrased item (e.g., a response of 'Yes" to an item asking "Is your 
work frustrating?"). Polytomous models, which allow responses to be 
scored into ordered categories (e.g., Samejima's [1969] graded re­
sponse model) or nominal categories (e.g., Bock's [1972] nominal 
model) have become increasingly popular (the March 1995 issue of Ap­
plied Psychological Measurement was devoted to polytomous mod­
els), but are beyond the scope of this chapter. 

Moreover, we only consider unidimensional item response mod­
els (but note that the December 1996 issue of Applied Psychological 
Measurement was devoted to multidimensional IRT models). For 
unidimensional models, the scalar 0 is frequently used to denote the 
single latent trait assessed by the n items on the scale. The item re­
sponse function (IRF), sometimes called the item characteristic 
curve, is fundamental to IRT. It gives the probability of a positive re­
sponse (i.e., u. = 1) to item i as a function of 6 and is typically de­
noted by Pt(Q). In this chapter, we focus on the two-parameter 
logistic model, which uses the mathematical form 

In the preceding equation, D is a constant set equal to 1.702 for 
historical reasons (i.e., so that the logistic model IRFs closely match 
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xnormal ogive IRFs) and exp[x] = e , where e is the mathematical con­
stant approximately equal to 2.718. In this equation, a. and bt are the 
item parameters, which are of central concern to us. The item dis­
crimination parameter ai indexes the steepness of the IRF; an IRF 
that rises steeply in an interval enables us to differentiate accurately 
between respondents with lower 6s and respondents with some­
what higher 6s. The item difficulty parameter bi is a location parame­
ter; when 6 = b{ note that P.(6) = .5 so that bi is the point along the 
latent trait continuum where a respondent has a 50% chance of a 
positive response. 

Figure 11.1 displays the IRF for a hypothetical item. At low levels of 
6, the IRF indicates that respondents would have near zero probabili­
ties of endorsing the item; respondents would have probabilities of 
responding positively that are close to one at high 6 values. Note that 
the curve rises relatively steeply for intermediate levels of 6 and 
therefore the hypothetical item would provide good discrimination 
between respondents with moderately low and moderately high 6s. 

The use of IRT to assess the equivalence of measurement for an 
item across two cultural groups proceeds along the following lines. 
First, reasonably large and representative samples from both cultures 
must be collected. Then item parameters are estimated separately for 
the groups. After linking 6 metrics for the two groups (i.e., placing pa-

FIG. 11.1. Item characteristic curve for a hypothetical item. 
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rameter estimates on the same scale), we can compare whether the 
IRF for the first culture significantly differs from the IRF for the second 
culture. This evaluation is accomplished by a multivariate significance 
test comparing the estimates of a. and bf from the sample of respon­
dents from the first culture to the estimated a. and b. from the second 
culture. In the following section, each of the steps in the analysis that 
we have used to examine the cross-cultural equivalence of adapted 
scales is described in more detail. 

Steps in the Data Analysis 

Dimensionality. For the most part, studies examining cross-
cultural measurement equivalence with IRT have used unidimen­
sional models (i.e., models in which 6 appears as a scalar rather than 
as a vector). In the research described in this chapter we use the 
two-parameter logistic model, which is unidimensional, and so it is 
important to check the degree to which the data satisfy this assump­
tion. There are many ways to examine dimensionality; seemingly, 
there are as many ways of assessing dimensionality as there are 
psychometricians. Hattie (1985) provided a thorough review of 
methods for examining dimensionality. 

The method we typically use to examine dimensionality is 
straightforward: Tetrachoric correlations are computed for the di­
chotomously scored item responses and then the correlation matrix 
is analyzed by principal axes factor analysis. Provided that none of 
the items is too extreme (i.e., nearly all respondents answer nega­
tively or nearly all respondents answer positively), a first eigenvalue 
that is large relative to the second eigenvalue provides good evi­
dence of a dominant underlying factor. Further support for 
unidimensionality is provided if all items have large loadings on the 
first (unrotated) factor. Note that a perfectly unidimensional set of 
items is not required for practical applications of IRT; instead, 
Drasgow and Parsons (1983), Reckase (1979), and Junker and Stout 
(1994) have all shown that a single dominant factor is sufficient. 

Item Parameter Estimation. Provided that the factor analy­
sis shows a single dominant factor, we next estimate item parame­
ters. Simulation studies (e.g., Drasgow, 1989; Mclaughlin & 
Drasgow, 1987) have shown that Bock's (Bock & Aiken; 1981; Bock 
& Lieberman, 1970) marginal estimation should be used here. The 
BILOG (Mislevy & Bock, 1989) computer program offers two op­
tions for marginal estimation: maximum likelihood and Bayesian. 
With large samples, these two estimation methods provide similar 
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results, but in small samples Bayesian estimates are more stable. We 
usually estimate item parameters both ways. With samples of rela­
tive modest sizes (200-300), we frequently find that one or more 
item parameters estimated by maximum likelihood are too extreme 
to be credible (e.g., an estimated discrimination parameter of 3.0). 
Such extreme estimates typically have very large standard errors; 
the most appropriate interpretation of a maximum likelihood dis­
crimination parameter estimate of 3.0 with a standard error of 1.2 is 
that a larger sample is needed for maximum likelihood estimation. 
Given the difficulty of, say, returning to India to collect more data, 
we resort to Bayesian estimation. Bayesian estimates are generally 
less extreme (the parameter estimated as 3.0 by maximum likeli­
hood might be estimated as 1.3) and have smaller standard errors 
(the maximum likelihood standard error of 1.2 might be .20 for 
Bayesian estimation). 

Fit Plots. After estimating item parameters, it is important to ex­
amine the extent to which one's IRT model adequately describes the 
item responses. A number of methods are available for this purpose. 
We have found that fit plots are particularly useful. Roughly speak­
ing, a fit plot compares the actual proportion of respondents endors­
ing an item in a given 0 interval to the estimated proportion (i.e., to 
the IRF). The difficulty in constructing a fit plot is that we do not 
know each respondent's 0 value; we only have an estimate. More­
over, for short scales, we expect relatively large discrepancies be­
tween an estimated 0 and a respondent's actual 0. 

Drasgow, Levine, Tsien, Williams, and Mead (1995) described a 
procedure that addresses this problem. Rather than assigning each 
respondent to a single 0 category based on a fallible estimate, it pro­
portionally distributes each respondent across multiple 0 categories 
based on the posterior probability that the respondent's actual 0 lies 
in that interval. The "pseudo-count" of the number of respondents 
endorsing the item in each interval is divided by the pseudo-count of 
the number of respondents falling in the interval to obtain the "em­
pirical proportions" endorsing the items; these empirical propor­
tions are then compared to the IRF. See Drasgow et al. for technical 
details of this procedure and papers by Stone (Stone, 2003; Stone & 
Hansen, 2000) for details of a related procedure. 

Linking Metrics. The BILOG computer program makes the 
default assumption that the latent trait has the standard normal 
distribution in the population from which a sample was drawn. 
However, there is no a priori reason to believe that diverse popu­
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lations have the same mean (i.e., zero) and standard deviation 
(i.e., one) for the latent trait. Without loss of generality, one popu­
lation can be scaled to have mean zero and unit standard devia­
tion, but the latent trait scale for a second population must be 
linked to the first population's metric. 

Several methods for linking latent trait metrics have been sug­
gested (Segall, 1983, provided a good review). Research (e.g., Segall, 
1983) has shown that Stocking and Lord's (1983) test characteristic 
curve linking works well, and Baker, Al-Karni, and Al-Dosary (1991)'s 
EQUATE program can be used to perform this type of linking. Baker 
et al.'s program provides slope and intercept coefficients (A and B, 
respectively) of a linear transformation that links metrics. The linked 
coefficients are 

Note that the elements of the variance-covariance matrix of the es­
timated item parameters must also be appropriately transformed, 

Linking is straightforward when no items exhibit differential func­
tioning across cultures. However, some differential item functioning 
(DIF) can occur even with the best adaptations, and linking can be 
distorted when items with DIF are included in the analysis. Conse­
quently, the following iterative process can be used. After an initial 
linking, DIF is tested for each item (procedures are described later). 
Then the items with significant DIF statistics are temporarily set 
aside, and metrics are relinked using only items with no DIF. After 
linking, DIF statistics for all items are recomputed. This process of 
linking on items with no DIF and recomputing DIF statistics for all 
items continues until the same set of items is indicated to have DIF 
on successive iterations. Simulation studies (e.g., Candell & 
Drasgow, 1988) have shown iterative linking to be effective. 

Multiple-Group Differential Item Functioning Analyses. 
Lord (1980) and others have considered DIF from the perspective 
of comparing a focal group to a reference group. However, when 
data from several groups are available for analysis, performing sig­
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nificance tests for all the pairwise combinations seems analogous 
to the use of multiple t tests to compare group means rather than 
an overall analysis of variance that simultaneously tests the equal­
ity of the means of all groups. Kim, Cohen, and Park (1995) made 
an important contribution to the study of DIF when they intro­
duced their multiple-group DIF analysis to address this problem. 
Their procedure is an extension of Lord's chi-square test for evalu­
ating DIF across two groups (Lord, 1977, 1980). Specifically, the 
null hypothesis for testing for equality of parameters for item i 
across K groups is 

where C is a contrast matrix containing p rows of linearly independ­
ent contrast vectors, and 

is the vector of item parameters. The test statistic developed by Kim 
et al. is 

where v( is a vector containing item parameter estimates 

and p is the rank of C, which is usually 2 (K-1). The asymptotic distri­
bution of Qt is chi-square with p degrees of freedom (Kim et al., 1995). 

Differential Test Functioning Analyses. Although it is ex­
tremely useful to assess the extent of differential functioning at the 
item level, in most applications researchers use a total scale score 
rather than individual items. Therefore, DIF, per se, may not matter 
in many situations. Instead, differential test functioning (DTF) is the 
issue of principal concern: Do respondents with equal 0s, but sam­
pled from different cultures and perhaps answering in different lan­
guages, have equal expected overall scale scores? 

Raju, van der Linden, and Fleer (1995) introduced a method for 
testing DTF that allows compensatory item effects such that DIF op­
erating in one direction can be canceled by DIF on another item 
functioning in the opposite direction. The virtue of Raju et al.'s 
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method in the context of translating scales for use in cross-cultural 
research is that items exhibiting DIF need not necessarily be re­
moved from the scale. Instead, items must be deleted only when the 
overall DTF index is large and statistically significant. From the per­
spective of the DTF analysis, traditional DIF procedures may unnec­
essarily remove valuable items; when overall DTF is not evident, 
there is no reason to delete items. 

The DFITDUA program developed by Raju et al. (1995) can be 
used to assess DTF across pairs of samples; Raju (personal communi­
cation, April 2000) is currently developing a multiple-group exten­
sion of the DTF analysis. It produces a chi-square statistic that is used 
to assess the significance of DTF between two groups. When the DTF 
index is statistically significant, the DFITDUA program identifies and 
removes items with the largest contribution to the chi-square. 

Fleer (1993) found that the DTF index was overly sensitive for 
large sample sizes. Therefore, to adjust for this sensitivity, Raju et al. 
(1995) recommend deleting items that result in a significant 
chi-square only when the overall DTF index was greater than .006. 

Summary. The analytic procedure described above seems to 
provide a useful means for assessing the measurement equivalence 
of scales adapted for use across multiple languages and cultures. It 
checks the dimensionality assumption of IRT and examines the fit of 
the estimated model. Then recently introduced methods for com­
paring item parameter estimates across several groups and overall 
DTF are utilized. To provide an illustration of this procedure, we 
now describe an examination of the measurement equivalence of 
four scales that were originally developed in the United States and 
then translated into Spanish for use in Mexico, Polish for use in Po­
land, and Marathi for use in India. 

METHOD 

Samples 

As part of a larger study examining the cross-cultural effectiveness of 
human resource practices, a survey was administered to 939 em­
ployees of a multinational publishing and printing company. Sur­
veys were administered to employees in plants located in the United 
States (n = 239), Mexico (n = 253), India (n = 201), and Poland (n 
— 246). The vast majority of respondents were monolinguals. Re­
spondents were sampled from manufacturing, administrative, and 
management levels within the organizational hierarchy. 
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Respondents were informed that their responses were completely 
confidential and that their participation was entirely voluntary. In ad­
dition, they were notified that corporate headquarters and 
upper-level management within each local plant had given permis­
sion for the survey to be completed during work hours. 

Measures 

The questionnaire assessed background and demographic char­
acteristics of the respondents. Also included in the survey were 
scales assessing empowering leader behaviors, opportunity for 
continuous improvement, organizational withdrawal, and orga­
nizational commitment. 

Of particular interest to this chapter are the scales used to mea­
sure the various facets of job satisfaction and general job stress. 
Nine-item versions of the Satisfaction With Coworkers, Satisfaction 
With Supervision, and Satisfaction With the Work Itself subscales 
from the Job Descriptive Index (JDI; Smith, Kendall, & Hulin, 1969), 
as revised by Roznowski (1989), were used. Respondents used a 
3-point (yes, ?, no) response scale to indicate the extent to which 
each of several adjectives or phrases described their job. Smith, 
Sademan, and McCrary's (1992) Stress in General (SIG) scale 
assessees global occupational stress using a response format identi­
cal to that of the JDI. Table 11.1 contains the scales and the respective 
items in their entirety. 

Analyses 

Recoding of Variables. Responses to the JDI scales were 
recoded into dichotomous scores as required by the IRT model 
used in the present study. Agreement with positively keyed items or 
disagreement with negatively keyed items was scored as 1, agree­
ment with negatively keyed items or disagreement with positively 
worded items was coded as 0, and question-mark responses were 
coded 0 due to empirical findings that such responses are more 
strongly associated with job dissatisfaction than with job satisfac­
tion (Hanisch, 1992; Smith et al., 1969). Positive and negative re­
sponses to the SIG scales were coded analogously: Responses 
indicating more stress were coded 1 and responses indicating less 
stress were coded 0. However, question mark responses were 
coded 1. Finally, all scale response vectors with more than one miss­
ing item were dropped from further analyses. 



TABLE 11.1 
Coworker, Supervisor, and Work Satisfaction Items From the Job Descriptive Index and the Stress in General Scale 

United States Poland Mexico India 

P rb a b P rb a b P rb a b P rb a b 

Coworker 
Satisfaction 

Boring .840 .624 .922 -1.448 .854 .878 .241 -1.350 .923 .694 .907 -2.112 .796 .646 .948 -1.212 

Slow .690 .773 1.179 -.638 .758 .643 .890 -1.102 .774 .788 1.161 -.951 .773 .929 1.366 -.937 

Loyal .426 .636 1.084 .287 .536 .679 1.118 -.101 .557 .678 1.219 -.128 .617 .661 .969 -.409 

Responsible .706 .739 1.134 -.702 .686 .728 1.087 -.647 .812 .967 1.396 -1.046 .759 .819 1.156 -.927 

Waste of time .651 .752 1.170 -.498 .808 .794 1.108 -1.214 .484 .258 .593 .118 .630 .426 .729 -.545 

Lazy .634 .792 1.287 -.420 .741 .828 1.189 -.887 .759 .752 1.121 -.916 .790 1.005 1.465 -1.000 

Unpleasant .758 .648 .962 -.976 .845 .809 1.132 -1.422 .844 .786 1.058 -1.348 .693 .784 1.135 -.650 

Intelligent .664 .686 1.017 -.563 .683 .811 1.264 -.605 .747 .662 .971 -.898 .716 .336 1.031 -.774 

Work well .664 .686 1.024 -.567 .716 .782 1.178 -.759 .780 .855 1.241 -.963 .819 .761 1.066 -1.241 
together 

(continued on next page) 



TABLE l i .  l (continued) 

United States Poland Mexico India 

P rb a b P rb a b P rb a b P rb a b 

Supervisor 
Satisfaction 

Hard to .515 .770 1.198 -.027 .379 .539 .865 .525 .648 .726 1.171 -.446 .286 .304 .689 .958 
please 

Impolite .690 .782 1.178 -.660 .780 .881 1.308 -1.302 .855 .992 1.413 -1.289 .534 .793 1.356 -.140 

Praises good .414 .638 .969 .338 .610 .577 .821 -.431 .728 .514 .806 -.930 .609 .727 1.122 -.358 
work 

Tactful .450 .479 .729 .231 .599 .748 1.080 -.317 .636 .519 .817 -.505 .441 .061 .508 .239 

Annoying .573 .816 1.289 -.222 .640 .873 1.351 -.484 .800 .915 1.257 -1.052 .537 .800 1.377 -.136 

Bad .715 .875 1.426 -.713 .751 .890 1.320 -.936 .861 .900 1.292 -1.311 .637 .771 1.291 -.491 

Interferes .745 .775 1.176 -.882 .785 .803 1.141 -1.109 .588 .291 .592 -.372 .525 .775 1.233 -.107 
with my work 

Gives .603 .668 .965 -.365 .662 .863 1.294 -.552 .714 .761 1.164 -.676 .576 .772 1.202 -.268 
confusing 
directions 

Knows how .477 .813 1.294 .100 .580 .934 1.575 -.247 .750 .754 1.168 -.851 .551 .656 .944 -.187 
to supervise 



Work 
Satisfaction 

Fascinating .303 .759 1.288 .721 .203 .762 1.226 1.079 .604 .569 .915 -.353 .553 .511 .832 -.234 

Satisfying .601 .865 1.343 -.340 .543 .709 1.119 -.167 .783 .789 1.209 -.989 .822 .952 1.401 -1.183 

Boring .657 .729 .999 -.597 .648 .784 1.328 -.512 .849 .667 .982 -1.437 .777 .713 1.001 -1.152 

Creative .422 .773 1.151 .294 .244 .660 1.032 .941 .744 .600 .954 -.879 .559 .599 .942 -.262 

Challenging .686 .719 .996 -.721 .823 .413 .758 -1.564 .550 .311 .649 -.209 .697 .808 1.176 -.720 

Gives sense of .644 .924 1.518 -.478 .404 .737 1.134 .319 .838 .814 1.219 -1.235 .731 .932 1.441 -.767 
accomplish­
ment 

A source of .343 .786 1.315 .570 .245 .733 1.179 .912 .500 .552 .999 .026 .620 .485 .789 -.506 
pleasure 

Dull .665 .846 1.233 -.586 .438 .642 .985 .221 .500 .589 1.000 .002 .620 .485 .789 -.506 

Interesting .628 .966 1.678 -.409 .534 .841 1.412 -.118 .846 .862 1.252 -1.271 .680 .730 1.058 -.723 

(continued on next page) 



TABLE 1 1 .1 (continued) 

United States Poland Mexico India 

P rb a b P rb a b P rb a b P rb a b 

Stress in 
General 

Hectic .612 .682 .975 -.432 .409 .527 .910 .282 .576 .452 .850 -.306 .589 .644 1.022 -.364 

Tense .565 .850 1.371 -.218 .641 .533 .894 -.566 .282 .696 1.131 .742 .481 .794 1.216 .032 

Frantic .278 .821 1.367 .788 .298 .460 .869 .701 .070 .534 .895 2.091 .350 .829 1.294 .507 

Pressured .648 .774 1.186 -.523 .813 .018 .530 -1.841 .372 .753 1.358 .381 .508 .841 1.313 -.051 

Hassled .333 .727 1.092 .616 .495 .572 .955 -.036 .080 .586 .917 2.000 .406 .882 1.409 .287 

Relaxed .638 .767 1.164 -.494 .840 .230 .680 -1.1661 .344 .628 1.138 .531 .520 .256 .574 -.154 

Many things .612 .811 1.256 -.394 .583 .682 1.179 -.308 .448 .510 .858 .169 .500 .860 1.346 -.024 
stressful 

Nerve- .381 .845 1.390 .400 .473 .656 1.141 -.051 .162 .739 1.089 1.292 .307 .809 1.238 .649 
wracking g 

More .475 .744 1.075 .095 .378 .643 1.109 .327 .284 .304 .660 .979 .369 .778 1.048 .455 
stressful than 
I'd like 
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Test of Unidimensionality. In order to test the appropriateness 
of the unidimensionality assumption for the four scales, iterative princi­
pal factor analyses were conducted in each country as described previ­
ously. Factors with eigenvalues greater than 1.0 were extracted. 
Single-factor extractions and/or large loadings on the first principal axis 
factor (PAF) suggest that a scale measures a single dominant construct, 
thus providing support for the assumption of unidimensionality. 

Item Parameter Estimates. BILOG (Mislevy & Bock, 1989) 
was used to estimate the item parameters of the two-parameter logis­
tic model for each scale in each of the four samples. Upper limits of 
100 EM cycles and 10 Newton-Raphson cycles were set, 30 quadra­
ture points were used rather than the default number, and a conver­
gence criterion of 0.001 was specified. A normal prior distribution, 
N(0,1), for the item difficulty parameters was specified. In addition, 
a log normal prior distribution, N(0, .2), was set for the item discrimi­
nation parameters. 

Iterative Linking of Metrics. Baker et al.'s (1991) EQUATE 
program was used to link the metrics of each focal group (Mexico, 
Poland, and India) to the reference group (the United States) by the 
Stocking-Lord (1983) method. Moreover, the iterative procedure 
described by Candell and Drasgow (1988) and Leung and Drasgow 
(1986) was used in the linking process. Here, an initial set of linking 
coefficients was produced to transform the parameter estimates 
from each of the focal groups to the reference group metric. Kim et 
al.'s (1995) multigroup DIF analysis was performed and items that 
were found to exhibit DIF were removed from the item pool and the 
Stocking-Lord linking method was reapplied using only the unbi­
ased items; after relinking, all of the items were again checked for 
DIF . This process iterated until the same set of DIF items was de­
tected in two consecutive trials. 

The DTF analysis was performed after the item parameters estimates 
for the three focal groups had been linked to the reference group by the 
iterative process described previously. Here each of the three focal 
groups (Mexico, Poland, India) was compared to the reference group 
(United States) to determine whether there was any evidence of overall 
differential scale functioning for the each of the four scales. 

RESULTS 

Classical test theory statistics (i.e., proportion "correct" and item-total 
biserial correlations) for the stress in general scale and the coworker, 
supervisor, and work satisfaction scales are found in Table 11.1. 
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Dimensionality 

Factor analyses conducted in each sample for each scale indicated 
that the scales were sufficiently unidimensional to proceed with the 
IRT analyses. PAF analysis results are shown in Table 11.2. 

Coworker Satisfaction. Factor analysis of the nine-item Co­
worker Satisfaction scale resulted in the extraction of a single factor in 
each sample. This factor accounted for over one third of the variance in 
each sample. Item loadings were fairly high in the United States, rang­
ing from .47 ("boring") to .68 ("Ia2y"). In Mexico, loadings ranged from 
.43 ("boring") to .75 ("responsible"). In India, loadings ranged from .36 
("waste of time") to .83 ("lazy"). Finally, in Poland, loadings were also 
high ranging from .51 ("slow") to .67 ("intelligent"). 

Supervisor Satisfaction. Factor analysis of the nine-item Su­
pervisor Satisfaction scale also resulted in the extraction of a single fac­
tor in each sample, which accounted for over one third of the variance 
in each sample. Item loadings were fairly high, ranging from. 41 ("tact­
ful") to .73 ("bad") in the United States, .25 ("interferes with my 
work") to .71 ("knows how to supervise") in Mexico, .08 ("tactful") to 
.78 ("annoying") in India, and .46 ("hard to please") to .80 ("knows 
how to supervise") in Poland. 

Work Satisfaction. Factor analysis of the nine-item Work Sat­
isfaction scale led to the extraction of a single factor in each of the 
four samples. The variance accounted for by this factor ranged from 
25.5% in Mexico to 38.7% in the United States. Overall, items load­
ings were fairly high in each sample. They ranged from .16 ("bor­
ing") to .80 ("interesting") in the United States. In Mexico, loadings 
ranged from .14 ("dull") to .77 ("interesting"). In India, loadings 
ranged from .31 ("dull") to .76 ("satisfying"). Finally, in Poland, 
loadings ranged from .06 ("boring") to .72 ("interesting"). It is in­
teresting to note the convergence in factor loadings across the sam­
ples: In each country "boring" and "dull" had consistently low 
loading items, whereas "interesting" invariably had a high loading 
on the general factor. 

General Job Stress. PAF analysis of the nine-item Stress in 
General scale also resulted in a single factor being extracted in each 
sample. Variance accounted for ranged from 25.7% in Mexico to 45% 
in India. Factor loadings were large in each of the samples. In the 
United States, loadings ranged from .56 ("hectic") to .79 ("tense"). In 



TABLE 1 1.2 
Principal Axis Factor Analysis Results for Coworker, Supervisor, and Work Satisfaction, 

and Stress in General Scales by Country 

United States Poland Mexico India 

# factors % variance # factors % variance # factors % variance # factors % variance 

Scale 

Coworker 1 35.9 1 37.9 1 35.2 1 37.9 

Supervisor 1 40.0 1 42.8 1 33.8 1 37.6 

Work 1 38.7 1 29.4 1 25.5 1 33.0 

Job Stress 1 42.8 1 26.3 1 25.7 1 45.0 
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Mexico, loadings ranged from .28 ("hectic") to .61 ("nerve-wrack-
ing"). In India, the range went from .19 ("relaxed") to .77 ("tense"). 
Finally, in Poland, loadings varied from .13 ("relaxed") to .63 
("nerve-wracking"). Again, there was a fair degree of consistency 
across samples with respect to high and low loading items. 

Item Parameter Estimates 

The dichotomously scored item responses from the 939 workers de­
scribed earlier were input into BILOG. The two-parameter logistic 
model was estimated for each scale using data from each country; 
the resulting parameter estimates are presented in Table 11.1 and 
discussed below. 

Coworker Satisfaction. Initial (i.e., prior to equating) 
BILOG calibration of the coworker satisfaction items in each of the 
four countries suggested that the items were generally "easy" (i.e., 
frequently positively endorsed) with all but 2 of the 36 estimates 
having negative bi estimates. Thus, individuals with satisfaction 
levels approximately 1/2 to 1 standard deviation (SD) below the av­
erage had a 50% probability of positively endorsing many of the 
items (i.e., indicating satisfaction). The mean bi estimate in the 
United States was -.614 (SD = .461) and ranged from -1.448 
("boring") to .287 ("loyal"). In Mexico, the mean difficulty esti­
mate was -.916 (SD = .645); estimates ranged from -2.112 ("bor­
ing") to . 118 ("waste of time"). In India, the mean bi estimate was 
-.855 (SD = .286); parameter estimates ranged from -1.241 
("work well together") to -.409 ("loyal"). Finally, in Poland, the 
mean was -.899 (SD = .422); parameter estimates ranged from 
-1.422 ("unpleasant") to -.101 ("loyal"). 

In addition, the items appeared to discriminate very well. The 
mean discrimination estimate for the coworker items in the United 
States was 1.086 (SD = .117) and ranged from .922 ("boring") to 
1.287 ("lazy"). In Mexico, the mean a. estimate was 1.074 (SD = 
.233); estimates ranged from .593 ("waste of time" to 1.396 ("re­
sponsible"). In India, the mean discrimination was 1.096 (SD = 
.222); estimates ranged from .729 ("waste of time") to 1.465 ("lazy"). 
Lastly, in Poland, the mean a. estimate was 1.134 (SD = .109) and 
ranged from .890("slow") to 1.264 ("intelligent"). These means indi­
cate that the items discriminate well. 

Supervisor Satisfaction. Supervisor satisfaction items were 
also generally "easy," although the range of bi estimates was greater 
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than for the coworker satisfaction items. Mean item difficulty in the 
United States was -.244 (SD = .439); estimates ranged from -.882 
("interferes with my work") to .338 ("praises good work"). The mean 
bi estimate in Poland was -.509 (SD = .500). Parameter estimates 
ranged from -1.302 ("impolite") to .525 ("hard to please"). In Mex­
ico, the mean item difficulty was -.826 (SD = .351); estimates ranged 
from-1.311 ("bad") to -.372 ("interferes with my work"). Finally, in 
India the mean bi estimate was -.054 (SD = .429). Parameter esti­
mates ranged from -.491 ("bad") to .958 ("hard to please"). 

Inspection of the ai estimates reveals that the supervisor satisfac­
tion items discriminate well with only a few exceptions. In the 
United States, the mean discrimination estimate was 1.136 (SD = 
.213). Estimates ranged from .729 ("tactful") to 1.426 ("bad"). In Po­
land, the mean a. estimate was 1.195 (SD = .243). Estimates ranged 
from .821 ("praises good work") to 1.575 ("knows how to super­
vise"). Mean item discrimination in Mexico was 1.075 (SD = .272); 
estimates ranged from .592 ("interferes with my work") to 1.413 
("impolite"). Finally, the mean a. estimate in India was 1.080 (SD = 
.306). Estimates ranged from .508 ("tactful") to 1.377 ("annoying"). 

Work Satisfaction. Inspection of the item difficulty parameter 
estimates reveals that there is a wide range of item difficulties for the 
work satisfaction scale, particularly in the United States and Poland. 
In India and Mexico, item difficulty estimates tended to range on the 
"easy" end of the spectrum. Mean item difficulty in the United States 
was -.172 (SD = .547); estimates ranged from-.721 ("challenging") 
to .721 ("fascinating"). In Poland, the mean bi estimate was .123 (SD 
= .840) and estimates ranged from -1.564 ("challenging") to 1.079 
("fascinating"). In Mexico, the mean bi estimate was -.705 (SD = 
.576) with estimates ranging from -1.437 ("boring") to .026 ("a 
source of pleasure"). Finally, in India, the mean item difficulty was 
-.697, with item parameter estimates ranging from -1.183 ("satisfy­
ing") to -.234 ("fascinating"). 

The work satisfaction items appear to discriminate well in each of the 
four samples as well. Mean item discrimination in the United States was 
1.280 (SD = .223), with estimates ranging from .996 ("challenging") to 
1.678 ("interesting"). In Poland, the mean a. estimate was 1.130 (SD = 
.194); item parameter estimates ranged from .758 ("challenging") to 
1.328 ("boring"). The mean discrimination estimate in Mexico was 
1.020 (SD = .189), with item estimates ranging from .649 ("challeng­
ing") to 1.252 ("interesting"). Finally, in India, the mean slope estimate 
was 1.113 (SD = .248); estimates ranged from .832 ("fascinating") to 
1.441 ("gives sense of accomplishment"). 
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General Job Stress. The BILOG calibration of the 9-item stress 
in general scale showed a good spread of item difficulty. The mean 
difficulty in the United States was-.018 (SD = .509) with item param­
eter estimates ranging from -.523 ("pressured") to .788 ("frantic"). 
In Poland, the mean item difficulty was -.339 (SD = .881). Item diffi­
culties ranged from -1.841 ("pressured") to .701 ("frantic"). The 
mean bi estimate in Mexico was .876 (SD = .807) with estimates rang­
ing from -.306.("hectic") to 2.091 ("frantic"). Finally, in India, the 
mean was .149 (SD = .341) and difficulty estimates ranged from 
-.364 ("hectic") to .649 ("nerve-wracking"). 

Item discrimination estimates were generally quite good. The 
mean a. estimate in the United States was 1.208 (SD = . 148) with esti­
mates ranging from .975 ("hectic") to 1.390 ("nerve-wracking"). In 
Poland, the mean estimate was .919 (SD — .214). Estimates ranged 
from .530 ("pressured") to 1.179 ("many things stressful"). In Mex­
ico, the mean a. estimate was .988 (SD = .209) with estimates rang­
ing from .660 ("more stressful than I'd like") to 1.358 ("pressured"). 
Finally, the mean estimate in India was 1.162 (SD = .256). Estimates 
ranged from .574 ("relaxed") to 1.409 ("hassled"). 

Linking Metrics and Multiple-Group DIP 

Because the item parameter estimates described earlier are arbitrary 
with respect to origin and unit, the metrics of each focal group sample 
were linked to the reference group using the iterative linking proce­
dure described previously. The United States was chosen as the refer­
ence group because the source language of each adapted instrument 
was English. However, it is important to note that any of the focal 
groups could equally have been chosen to be the reference group. 

Linking converged in two iterations for each sample and each scale; 
the transformation constants in each iteration are found in Table 11.3. 
We use the Satisfaction With Coworkers scale to illustrate the iterative 
linking procedure. After the initial linking of focal groups to the refer­
ence group (e.g., A = .943 and B = .279 for Mexico), the multigroup 
DIF analysis was applied. One item ("waste of time") was found to ex­
hibit DIP. Thus, this item was removed from the scale and linking coef­
ficients were recomputed using the remaining eight items. The new 
linking coefficients (e.g., A = 1.037andfi = .446 for Mexico) were ap­
plied and DIF statistics were recomputed. "Waste of time" was once 
again found to exhibit DIF. Because no other items were found to ex­
hibit DIF, the iterative linking procedure terminated. 

Determining the critical chi-square value to use in classifying 
items as exhibiting/not exhibiting DIF is very important. The critical 
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TABLE 11.3 
Linear "Transformation Coefficients Linking Focal Groups 

to Reference Group for Each JDI and Job Stress Scale 

Iteration 1 Iteration 2 

A B A B 

Coworker Satisfaction 

Mexico .943 .279 1.037 .446 

India 1.012 .272 1.081 .352 

Poland 1.044 .334 1.059 .291 

Supervisor Satisfaction 

Mexico .941 .540 1.015 .727 

India .932 -.170 .907 -.094 

Poland 1.039 .288 1.046 .297 

Work Satisfaction 

Mexico .808 .422 .841 .712 

India .905 .478 .902 .627 

Poland .851 -.305 .905 -.346 

Job Stress 

Mexico .779 -.687 .757 -.706 

India .971 -.172 1.062 -.167 

Poland .731 .176 .746 .232 

value can depend on the number of focal groups, the number of pa­
rameters in the IRT model, the desired Type I alpha level, and the 
number of items in the scale. In the present study, there were three 
focal groups and two parameters; thus, the chi-square test statistic 
had 6 degrees of freedom. If we wished to maintain an overall alpha 
of .01 for testing DIF on each scale, applying the Bonferroni correc­
tion would produce a per item alpha of approximately .001 and a 
critical chi-square of 22.46. Interestingly, we found that many items 
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had chi-square values near this value (see Table 11.4 for chi-square 
values for each item from iterations 1 and 2). Plots of IRFs for such 
items indicated relatively small differences, and so we decided to 
classify items with X2 > 50 as exhibiting DIF (the IRFs for such items 
indicated relatively large differences). For each of the other three 
scales (Satisfaction With Supervision, Satisfaction With the Work It­
self, and Stress in General), the linking procedure iterated only two 
times. In each case, the items identified as biased in iteration 1 were 
identical to the items found to be biased in the second iteration. 

Relatively few items from the four scales were found to exhibit 
DIF. One item from the coworker satisfaction scale—"waste of 
time"—was found to be biased; it had X2

(6) = 78.90. One item from 
the supervisor scale was identified as exhibiting DIF; "interferes 
with my work" had a X2

(6) = 93.23. Two items on the work satisfac­
tion scale exhibited DIF, "challenging" with a X2

(6) = 141.23 and 
"dull" with a X2

(6) = 86.48. Finally, two items from the Stress in Gen­
eral scale were found to be biased: "hectic", X2

(6) = 111.43, and "re­
laxed", X2

(6) = 63.05. 
It is important to recall that multiple-group DIF analyses only de­

termine that DIF exists between two or more of the groups studied. 
This analysis does not pinpoint where the differential functioning 
arises. In order to make that determination, traditional pairwise 
comparisons using Lord's chi-square would need to be conducted. 

Differential Test Functioning Analyses 

In order to assess differential functioning at the test level, pairwise 
comparisons were made between the United States sample as the 
reference group and each of the other three samples as focal 
groups. After a determination of the level of DTF was made, the 
DFITDUA program suggested items to remove in order to eliminate 
overall differential test functioning. An item was selected for re­
moval if it contributed significantly to the overall DTF and if allow­
ing the item to remain would have resulted in a DTF index of .006 
or greater (Raju et al., 1995). 

Satisfaction With Coworkers. Comparisons between the 
United States and Mexico revealed significant differential test func­
tioning, DTP = .034, X2

(252) = 318.89, p < .01. Four items were sug­
gested for removal: "boring," "waste of time," "lazy," and "work well 
together." Eliminating these items resulted in a DTF index of .004 and 
aX2

(252) = 705.81,p < .001. Interestingly, the chi-square became larger( 



TABLE 1 1.4 
Multiple-Group DIF Chi-Square Statistics for Iterations 1 and 2 

Coworker Satisfaction 

Boring 

Slow 

Loyal 

Responsible 

Waste of Time 

Lazy 

Unpleasant 

Intelligent 

Work Well Together 

Supervisor Satisfaction 

Hard to Please 

Impolite 

Praises Good Work 

Tactful 

Annoying 

Bad 

Interferes with my Work 

Gives Confusing Directions 

Knows How to Supervise 

Work Satisfaction 

Fascinating 

Satisfying 

Iteration 1 X2 

11.75 

6.09 

6.46 

10.36 

63.50* 

4.41 

16.78 

3.18 

8.03 

39.30 

10.88 

34.10 

15.95 

3.20 

0.65 

76.04* 

6.95 

12.39 

25.98 

3.99 

Iteration 2 X2 

10.42 

5.64 

5.46 

5.98 

78.90** 

4.79 

17.92 

2.56 

5.02 

35.71 

13.45 

30.51 

13-43 

1.27 

1.90 

93.23** 

9.85 

7.48 

10.59 

7.94 

289 
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TABLE 11 .4 (continued) 

Iteration 1 X2 Iteration 2 X2 

Boring 7.40 10.33 

Creative 31.02 12.41 

Challenging 105.16* 141.23** 

Gives Sense of Accomplishment 20.13 11.72 

A Source of Pleasure 23.52 28.12 

Dull 51.91* 86.48** 

Interesting 16.53 13.84 

Job Stress 

Hectic 51.53* 111.43** 

Tense 4.16 2.57 

Frantic 18.05 7.90 

Pressured 16.91 22.58 

Hassled 22.08 17.32 

Relaxed 64.20* 63.05** 

Many Things Stressful 28.84 23.68 

Nerve-Wracking 1.12 3.64 

More Stressful Than I'd Like 34.45 23.22 

Note. Critical X2 (6 df)(a =.001) = 22.46. 
Item removed when estimating linking coefficients in Iteration 2. 
Item exhibits large significant Multiple-Group DIF after Iteration 2. 

and is statistically significant; however, the DTF index is below .006 
and according to Fleer (1993) no further items should be removed. 

Comparisons between the United States and India displayed 
significant differential test functioning, DTF = .011, X2

(200) = 
958.09, p < .001. One item was suggested for removal: "waste of 
time." Excluding this item resulted in a DTF index of .002, X2

(200) = 
208.88, n.s.. 
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Comparisons between the United States and Poland also revealed 
significant differential test functioning, DTF = .015, c2

(245) = 462.16, 
p < .001. One item was suggested for removal: "waste of time." Elim­
inating this item resulted in a DTF index of .000, so no additional 
items were removed. 

Satisfaction With Supervision. Comparisons between the 
United States and Mexico revealed significant differential test func­
tioning, DTF = .085, X2

(252) = 1635.39, p < .001. One item was sug­
gested for removal: "interferes with my work." Omitting this item 
resulted in a DTF index of .000. 

Comparisons between the United States and India showed signifi­
cant differential test functioning, DTF = .055, X2

(200) = 609.07, p < 
.001. One item was suggested for removal: "interferes with my 
work." Deleting this item resulted in a DTF index of .009, but with 
X2(2oo)

 = 200.11, n.s, so no further items were deleted. 
Comparisons between the United States and Poland indicated lit­

tle differential test functioning, DTF = .002, so no items were sug­
gested for removal. 

Satisfaction With the Work Itself. Comparisons between the 
United States and Mexico indicated large differences, DTF = .466, 

=5C2
(252)  1568.25, P < .001. Two items were suggested for removal: 

"challenging" and "dull." Deleting these two items eliminated the 
differences (the DTF index was .004). 

Comparisons between the United States and India also exhibited 
substantial differences, DTF = .164, X2

(200) = 518.94, p < .001. Two 
items were suggested for removal: "challenging" and "dull." Omitting 
these items resulted in a nonsignificant DTP index, X2

(200) = 208.23, n.s. 
Comparisons between the United States and Poland revealed no 

significant differential test functioning, X2
(245) = 272.86, n.s. 

Stress in General. Comparisons between the United States 
and Mexico demonstrated significant differential test functioning, 
DTF = .012, x2

(252) = 560.61,p < .001. One item was suggested for re­
moval: "many things stressful." Eliminating this item resulted in a DTP 
index of .006, X2

(252) = 266.15, n.s. Comparisons between the United 
States and India revealed no significant differential test functioning, 

=X2
(2oo)  225.63, n.s. Finally, comparisons between the United States 

and Poland resulted in significant differential test functioning, DTP = 
=.074,3C2(245)  44S.23, p < .001. Two items were suggested for removal: 

"hectic" and "pressured." When these items were excluded from the 
analysis, the DTP index was not significant, X2

(245) = 253.64. 
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Consistency Between Multigroup DIP and DTP Analyses 

Before discussing these results and their implications for scale 
translation, it is interesting to consider the rather substantial con­
sistency between the two differential functioning analyses. Of par­
ticular note, the multigroup DIF and DTF analyses pinpointed the 
same Satisfaction With Supervision item ("interferes with my 
work") and Satisfaction With the Work Itself items ("challenging" 
and "dull") as biased. In addition, work satisfaction item "waste of 
time" exhibited DIF in both the multigroup DIF and DTF analyses. 
The only difference between the two analyses was that three addi­
tional items were suggested for removal when comparing the 
United States sample to the Mexican sample. Finally, results for the 
Stress in General scale were generally consistent across the two 
DIF methods. "Hectic" and "relaxed" were identified as DIF items 
in the multigroup DIF analysis; "hectic" was found to contribute to 
the DTF between the United States and Poland and "relaxed" was 
found to contribute to the DTF between the United States and 
India. However, the DTF analysis also suggested two additional 
items for removal when comparing the United States to Mexico and 
the United States to Poland. 

DISCUSSION 

In this chapter we have described an approach to empirically examin­
ing the equivalence of adapted scales to their original versions. It 
should be noted that alternatives are available for each step of this an­
alytic procedure: There are multiple methods for studying 
dimensionality, estimating IRT item parameters and checking the fit of 
the estimated model, linking metrics, and quantifying the magnitude 
of DIF. The methods in our analysis were selected because they were 
found to work well in simulation studies (e.g., marginal estimation, it­
erative linking) or because they test a hypothesis of particular interest 
to us (e.g., Kim et al.'s [1995] multiple-group DIF, Raju et al.'s [1995] 
DTF). Note, however, that other methods might work as well or better 
than the methods used here. Moreover, no simulation research has 
compared the relative effectiveness of the combinations of analyses 
required for examining test and scale adaptations; a massive simula­
tion study might factorial cross several methods for evaluating 
dimensionality, several methods for estimating item parameters, mul­
tiple methods for checking the fit of the estimated model, alternatives 
for linking, and methods for assessing DIF. 
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Factor analysis provides an alternative methodology for studying 
adaptations. Ordinarily, factor analysis models assume that the mani­
fest variables are linearly related to the latent constructs and the 
manifest variables follow a multivariate normal distribution. These 
assumptions are drastically violated with dichotomously scored 
items and so factor analysis would not be expected to provide mean­
ingful results. However, an item with seven—or even five—response 
categories can provide a good approximation to a normal distribu­
tion under some circumstances (i.e., when the middle categories are 
most often endorsed and relatively few people endorse extreme cat­
egories; see Drasgow & Dorans, 1982). In such cases, Sdrbom's 
(1974) mean and covariance structure (MACS) analysis may provide 
a good alternative to IRT methods. 

Both the IRT approach used here and the MACS analysis are use­
ful to researchers in that they determine the fidelity of an adapta­
tion by identifying the items that measure equivalently across 
cultures and the items that fail to provide such measurement. Pro­
vided that not too many items exhibit DIF, we can compare, say, Sat­
isfaction With the Work Itself across cultures using only non-DIF 
items. However, as more and more cultures are compared simulta­
neously, it appears likely that the number of non-DIF items will be­
come too small for meaningful comparisons. In such a case, how 
can researchers make valid comparisons of the level of work satis­
faction across cultures? 

We propose the use of test equating procedures (see Kolen & 
Brennan, 1995) to statistically link observed score metrics. In this analy­
sis, a researcher might use Raju et al.'s (1995) DTF analysis to identify 
the subset of items that provide equivalent measurement for each target 
culture with the source culture. These items could be considered to be 
"common items" in the test-equating argot; the respondents in the two 
cultures would be considered as "nonequivalent groups" and the data 
would be viewed as obtained from the "common-item, nonequivalent 
groups" sampling design (see pp. 18-21 in Kolen & Brennan, 1995). 
Hence, any of the equating procedures appropriate for this design 
could be used to rescale scores for the translated version of a scale to 
the source language metric. After such an equating, it would be possible 
to directly compare, say, work satisfaction scores and conclude that em­
ployees in one culture are more satisfied than employees in another 
culture. Of course, the extent to which the samples from the source and 
target cultures are representative of the larger cultural populations 
would be a key issue, but test equating might provide a means for com­
puting scores that are directly comparable. 
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and Validating Admissions

Tests in Multiple Languages:
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The National Institute for Testing and Evaluation 

The variety of goals for which translated tests are used affects the 
translation process and the role played by each of the languages in­
volved. For each use a separate discussion of the considerations re­
garding the appropriateness of the translated versions is needed. A 
familiar use of test translation is applying an already well-established 
standard scale, such as IQ tests or personality questionnaires, for re­
search and practical purposes. Such tests (e.g., Kaufman Assessment 
Battery for Children [K-ABC]) are used mainly for development of 
local norms required for making individual decisions, as well as 
cross-national comparisons for research purposes. In this case the 
translation process involves only the necessary minimal test adapta­
tion (Poortinga, 1995). 

International assessments of education (e.g., Trends in Interna­
tional Mathematics and Science Study [TIMMS]) are examples of 
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cross-national research in which no particular language or content is 
considered to be dominant. Rather, all participating countries deter­
mine the contents of the assessment together, thereby assuring max­
imal common ground. The agreed-upon version is translated into all 
relevant languages (see, Grisay, 2003, for one excellent example). In 
this case the main purpose of the assessment is cross-national, al­
though in some cases (e.g., Canada) comparisons have been carried 
out within the country between various subgroups. 

Another goal of test translation is to establish a fair and valid selec­
tion procedure for candidates from various language groups who are 
applying to institutions of higher learning within a specific country 
and language of instruction. This is typical of countries that serve as 
targets for large-scale immigration (e.g., United States, Canada, Aus­
tralia, Israel). In this case, the translation process may seriously affect 
the validity and fairness of individual high-stakes decisions. Using 
scores from admissions tests that are administered to all groups in 
the source language results in confounding of the measured con­
struct and the level of familiarity with the source language. There­
fore, there is a need to find ways to reduce the confounding of the 
two variables, for example, by translating admissions tests into the 
various languages of the applicants, and measuring mastery of the 
local language separately. 

The goals of translation must be dealt with in the context of the 
target populations. The status of the target population for transla­
tion varies: In some cases, a country may have more than one offi­
cial language (e.g., Switzerland, Canada, Israel), and, therefore, 
tests are routinely translated. Even in such cases, countries differ in 
that some provide their different language groups with a full educa­
tional system in their own language (e.g., Switzerland), whereas 
others provide only a semiseparate educational system (e.g., Can­
ada and Israel). In Israel, for example, Arabic is a second official lan­
guage, and the Arabic-speaking population has its own K-12 
separate educational system (with the exception of some subjects 
that are taught in Hebrew). The lingua franca of higher education, 
on the other hand, is Hebrew and Hebrew alone; and there is one 
system for both populations. 

Additional target populations for test translations are immi­
grants from different countries. Immigrants from a particular coun­
try should not be treated automatically as if they were a homo­
geneous group. They differ in their familiarity with their mother 
tongue and with the new local language, and in their acquaintance 
with the local culture and educational system (depending on their 
age at the time of immigration, the length of time they have spent in 
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the new country, and their level of immersion in the culture of the 
new country). Therefore, translating a test into a specific language 
does not assure a valid comparison even among individuals within 
a given language group. The varied degrees of familiarity of each 
population with both the source and the target language influence 
the way in which the test is translated. In some cases, it might be ad­
visable to translate only specific terms in the test rather than trans­
lating the test fully. For example, veteran Russian immigrants to 
Israel (who have already studied in Israel for several years) may pre­
fer to take the admissions exam for higher education in Hebrew 
with a glossary containing specific terms translated into Russian, 
rather than in their natural language. 

This chapter is focused on some of the major problems involved in 
test translation from the perspective of test usage and score interpre­
tation. In particular, it deals with the extent to which the source lan­
guage version needs to be translated, adapted or changed; the 
definition of criteria for evaluating the quality of the translation; and 
approaches to calibrating scores on different language versions. 
Methods for dealing with these issues are discussed and demon­
strated using the various language versions of the Psychometric En­
trance Test (PET). PET is a scholastic aptitude test constructed and 
administered by the National Institute for Testing and Evaluation 
(NITE). It is used, in conjunction with a matriculation certificate, by 
all Israeli universities and by other major institutions of higher learn­
ing for making admissions decisions. The matriculation certificate is 
based on both school assessment and external nationwide achieve­
ment tests1. PET measures various cognitive and scholastic abilities, 
in an attempt to estimate future success in academic studies. It con­
sists of three multiple-choice subtests: Verbal Reasoning (V), Quanti­
tative Reasoning (Q), and English as a second language (E). No 
correction for guessing is used for scoring the test and examinees are 
encouraged to guess when they do not know the correct answer. For 
a detailed description of PET, see Beller (1994). 

In establishing admissions policy for the universities in Israel, 
policymakers and psychometricians have been faced with the prob­
lem of finding the best methods for predicting the academic success 
of non-Hebrew-speaking applicants (along with Hebrew speakers) 

For students of foreign origin, the school-based component is either missing or, more of­
ten, cannot be compared to the Israeli matriculation scores. Therefore, these candidates are 
rank-ordered on the basis of their PET score alone. In some universities, admissions decisions 
are based on a composite score composed of the PET score and the mean score achieved in pre­
paratory courses that are required of non-Hebrew-speaking candidates before they are admit­
ted to the university. 
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in institutions of higher education (where the language of instruc­
tion is Hebrew). In other words, the goal is to rank all different-lan-
guage-speaking examiness on a common scale, that best predicts a 
common criterion, within the same cultural context. It was decided 
to administer PET in the language with which the applicant is most 
familiar, because it was believed that this procedure provides each 
applicant with the opportunity to perform optimally. PET is currently 
translated into the languages spoken by the majority of non-He-
brew-speaking university applicants: Arabic, Russian, French, Span­
ish, and English2. The translation process is an ongoing endeavor: 
Four, two, two, one, and one new forms are annually translated into 
Arabic, Russian, English, French, and Spanish, respectively (out of 
10-18 new forms in Hebrew). 

To familiarize examinees with PET, and to ensure that all persons 
fully understand the requirements of each type of task involved in 
the test, NITE publishes an information booklet that includes previ­
ously administered tests as well as explanations. This booklet is 
also translated into the five languages mentioned earlier. This pro­
cedure is particularly important, because the various language 
groups differ in terms of their previous experience with multi-
ple-choice tests. Of the 66,731 examinees to whom PET was admin­
istered in 1998, for example, approximately 27% chose to take PET 
in one of these languages (15% in Arabic, 10% in Russian, and 2% in 
the other foreign languages). Examinees who take PET in a foreign 
language are required by some institutions to take an additional 
Hebrew Proficiency Test (HP), which is scored separately. The 
non-Hebrew versions of PET are essentially translations of Hebrew 
test versions administered to Hebrew-speaking examinees; They 
thus have a similar structure. The English subtest of PET is identical 
for all language versions. The Quantitative Reasoning subtest is 
translated from Hebrew. The rationale behind this is that, in gen­
eral, translated math items are directly comparable to the source. 
The Verbal Reasoning subtest is translated only in part. Most of the 
items are selected from the pool of Hebrew items, but others are 
specially constructed for the various language versions (e.g., the 
Word and Expression items). 

The English version is actually a combined English and Hebrew version in which all of the 
questions are presented both in English and in Hebrew. It is offered to applicants whose native 
language is English, as well as to applicants who are not proficient in any of the languages men­
tioned above. A short dictionary appears at the bottom of each page, which contains a transla­
tion of selected key words into the languages most required by these examinees, according to 
their native language. Currently, these languages are: French, Spanish, German, Hungarian, 
Rumanian, Italian, Russian, and Amharic. 
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In the following sections, we discuss both procedural and sub­
stantive issues involved in the translation of PET. Special attention is 
devoted to the translation of the Verbal Reasoning subtest. 

THE TRANSLATION PROCESS 

Selecting a Test Form for Translation: Considerations 

The tests in the five languages (Arabic, Russian, French, Spanish, 
and English) are translated from previously administered Hebrew 
test forms. This ensures that the items selected for translation are 
all high-quality items in psychometric terms. The following con­
siderations are taken into account in selecting the Hebrew ver­
sions to be translated: 

1. Quality of calibration: To reduce potential calibration prob­
lems, we try to identify a form previously taken by Hebrew-speaking 
examinees who are relatively similar in distribution of ability to the 
"other language" examinees (target group). 

2. Reliability: It has been found that the reliability of the total 
score on the translated versions is almost as high as that of the origi­
nal Hebrew version (see Table 12.1). In the past, the reliability of the 
Verbal Reasoning subtest for the Arabic-speaking population was 
lower than the reliability of the other translated subtests (see Table 
12.1 for current values). This was caused mainly because this subtest 
was extremely difficult for Arabic-speaking examinees. To increase 
the reliability of the Verbal Reasoning subtest for this population, an 
easier test was constructed by selecting the easier half of the items 
from a Hebrew form (to be used later for calibration) and supple­
menting it with easy items from the item bank. 

3. Preservation of frequency of technical terms in reading com­
prehension texts: Reading comprehension texts with an abundance 
of technical terms (scientific terms, legal language, or psychological 
jargon) are avoided when selecting texts for translation, because in 
many cases these terms are self-explanatory in one language but not 
in another. In addition, the frequency with which such terms are 
used is often different in different cultural and linguistic contexts; 
some terms might exist in one language but not in others. A text 
abounding with "foreign"3 words will not be translated into Arabic, 
because Arabic-speaking examinees generally do not encounter 
such words in elementary school and high school. 

In this context, "foreign" refers to words from languages other than Hebrew that are, 
nonetheless, used by the Hebrew-speaking population (e.g., "technologia"). 
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TABLE 12.1 
Median Reliability Coefficients (KR-20) of PET Subtests 

and of the Composite Total Score for Each Language 
Version Administered During 1990-1997 

Language V Q E PET 

Hebrew (65) 0.90 0.90 0.94 0.96 

Arabic (23) 0.84 0.86 0.82 0.93 

Russian (18) 0.86 0.88 0.92 0.94 

French (9) 0.82 0.87 0.90 0.93 

Spanish (9) 0.82 0.87 0.93 0.94 

English (15) 0.90 0.90 0.96 0.96 

Note. The number of test forms appears in parentheses. 

4. Cultural context: The cultural context of the test must be famil­
iar to all examinees. A reading comprehension text that includes 
local cultural connotations will not be selected for translation. 

5. Sensitivity reviews: The tests undergo item sensitivity reviews 
to avoid choosing items that might be provocative or offensive in 
their translated version. For instance, an item including the word 
"uprising" (INTIFADA) in Arabic would not be used because of the 
political sensitivity of this word. Texts that deal with politics, reli­
gion, sex, and so on, would also not be chosen. 

The Stages in the Translation Process 

The translation process meets the International Test Commission 
Test Adaptation Guidelines (Hambleton, 1994; see also chap. 1, this 
volume). There are four stages in the translation process: 

1. Initial translation: A qualified and experienced translator, 
who is proficient and knowledgeable in both languages and cul­
tures, especially in the target language, translates the original He­
brew version of the test into the target language. Problems arising 
during the translation process are discussed with the psycho­
metrician in charge of the entire translation process. Following a rec­
ommendation by Hambleton (personal communication, 1997), two 
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independent Russian translations are being carried out instead of 
only one. Experience so far with this more costly procedure indi­
cates that it improves the quality of the review that occurs in the next 
stage. The cost-effectiveness of this additional procedure is in the 
process of being evaluated. 

2. Independent reviews: The translated versions undergo critical 
reviewing by several bilingual reviewers, some with a solid back­
ground in mathematics and logic, and others who are highly compe­
tent in verbal reasoning. Both American and British reviewers read 
the English version, and reviewers from various Spanish-speaking 
countries read the Spanish version. The reviewers are required to 
first critique the translated version without looking at the original 
Hebrew, and only afterward to compare the translated version with 
the original Hebrew version. They are then required to pay special at­
tention to the accuracy of the translation as well as to the clarity of 
the sentences, the difficulty level of the words, and the fluency of the 
text. Each reviewer solves the test items, checking that no changes 
have resulted in the item's inner logic, that each item still has one, 
and only one, correct answer, and that the distractors are adequate in 
terms of their attractiveness. The psychometrician and the translator 
discuss the reviewers' comments and suggestions, and revisions are 
made accordingly. 

3. Back-translation: A bilingual expert, who has not previously 
seen the original Hebrew version, orally translates the translated ver­
sion back into Hebrew. This stage is carried out orally mainly because 
it allows for immediate interaction and discussion between the 
back-translator and the psychometrician. The back-translation is si­
multaneously compared with the original Hebrew version, and 
translated items are revised where necessary. 

4. Final check before initial administration: The revised version 
of the translation is given to a native speaker of the target language 
who has seen neither the original Hebrew version nor the previous 
versions of the translation. He or she is requested to solve the ques­
tions without looking at the original Hebrew, and to ascertain that 
there is one, and only one, correct answer to each question. The 
psychometrician evaluates the answers, searching for wrong an­
swers that may derive from translation inaccuracies. 

Specific Problems in Translating 
the Verbal Reasoning Subtest 

The Verbal Reasoning sections are the most problematic to trans­
late because words and concepts in one language do not always 
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have the same meanings, connotations, familiarity, or level of diffi­
culty when translated into another language. Idioms and expres­
sions are a typical source of difficulty, as they very often cannot be 
translated at all. Languages differ in the richness of their semantic 
fields. For example, Hebrew has a wide range of words relating to 
agriculture. In English you pick grapes, you pick olives, and so on, 
but in Hebrew there is a different verb for picking grapes, for pick­
ing olives, and the like. Similarly, there are different words in He­
brew for washing the floor, washing dishes, and washing clothes. 
English speakers use the same verb wash for all of these activities. 
English and Hebrew have only one word for camel. In Arabic there 
are a vast number of words, denoting the different types of camels 
according to their characteristics. 

Translating into Arabic poses enormous problems. On the one 
hand, written Arabic is the same for all Arabs in all Arab countries. 
But spoken Arabic, which is very different from written Arabic, varies 
from country to country, and even from area to area in the same 
country. A "coat" in written Arabic is "MIATAF" and in spoken Arabic it 
is "KABBUT." A "hat" in written Arabic is "QUBBA" and in spoken 
Arabic it is "TAQIUA." In the Arabic translation, an effort is made to 
avoid words in spoken Arabic, and to use the written words instead, 
even though they are more difficult. Arabic-speaking examinees that 
read Arabic literature might encounter these words, but others 
might be unfamiliar with them. 

The following sections discuss specific translation problems, 
ranging from item types that cannot be translated at all to those that 
can be translated directly or that require only slight adaptation. 

Letter Exchange Items. These items are based on a morpho­
logical feature of Semitic languages not shared by Indo-European 
languages, namely, the fact that most of the vocabulary in He-
brew—all verbs and most nouns and adjectives—can be character­
ized as a combination of Root + Pattern. The Letter Exchange items 
are composed of four sentences. In each sentence, one word is al­
tered by changing its root letters into a standard template (the letters 
p.t.l). In three of the four sentences, the standard template stands 
for the same three letters. In the remaining sentence, the template 
replaces another root. The examinees have to identify this sentence. 

Because Arabic is a Semitic language, this item type can be used; 
however, the items cannot be translated and must be written in 
Arabic. New items of this type are pretested before they are used for 
scoring purposes. This item type cannot be included in any other 
language version. 
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Words and Expressions. Word and expression items cannot 
be translated from Hebrew, and are written directly in the target lan­
guage. In the Arabic-language test version, it was found necessary 
and cost-effective to pretest these items before using them for scor­
ing purposes. 

Analogies. This item type is the most difficult to translate, as it 
involves meanings and connotations of single words and the rela­
tionships between pairs of words. There are few words that have a 
precisely equivalent meaning, connotation, and level of difficulty in 
another language. In translating analogies, the relationship between 
the two words in each pair must be retained as accurately as possible, 
while at the same time keeping in mind the difficulty level of the vo­
cabulary. The original analogy is often designed to test command of 
Hebrew vocabulary in addition to analytical ability. In such cases, the 
translated item is often easier. 

Sentence Completion. These items entail understanding of 
the logical and semantic relationships within a complex sentence. 
Sentence completion items are difficult to translate. In order to pro­
duce a natural sounding, smoothly flowing sentence in the target 
language, it is often necessary to change the structure of the sen­
tence, and this affects the way the missing words are inserted into the 
translated sentence. Furthermore, the translator has to ensure that 
all four distractors produce sentences that are grammatically and 
syntactically correct, so that choosing the correct answer will depend 
solely on internal logic and not on structural and grammatical 
"hints." In addition, it is necessary to preserve, as much as possible, 
the level of the language (everyday, formal, literary, etc.), the com­
plexity of the missing words, the number of blanks, and so forth. 

Problems arise, for instance, in Arabic, where every noun has a 
grammatical gender that is not necessarily the same as its Hebrew 
counterpart. Arabic also has two plural forms: the plural for more 
than two items (plural) and the plural for two items (dual), with the 
verb conjugated accordingly. Moreover, sentences in Arabic usually 
begin with a verb, unlike Hebrew sentences, which usually begin 
with a noun. All of these problems call for many alterations in the 
item's structure and complicate the task of translating the sentence 
completion items. 

When the structure of the sentence in the target language 
changes, the sentence might contain only three blanks instead of the 
four blanks in the original Hebrew version. There is no a priori rea­
son not to use such items, but if in the calibration analysis the item is 
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found to be considerably easier than its Hebrew counterpart, it will 
later be removed from the anchor for calibration. 

Logic. Logic items must be translated very carefully and accu­
rately. The translator must try to preserve all of the logical elements 
of the Hebrew item while adhering to the same structure as existed 
in the original item. Attention must be paid to whether the context is 
real or imaginary, and names and measurement units (kilometers vs. 
miles, etc.) must be adjusted, so that the terms used will be equally 
familiar to all examinees. 

In an attempt to preserve the precise structure of the original logic 
items in the translated version (e.g., preserving negatives, double 
negatives, conjunctions such as "only," "also," etc.), it is sometimes 
necessary to change the structure so that the syntax of the target lan­
guage will be correct. For example, the syntax of the Hebrew struc­
ture "allp's are not q" is ambiguous in English. Thus, a statement in 
Hebrew such as All birds of prey are not green (meaning that there is 
not even one bird of prey that is green) cannot be directly translated 
into English. In order to preserve the exact Hebrew meaning, the 
structure of the English sentence has to be changed as follows: No 
birds of prey are green. A similar difficulty arises when this sentence 
has to be translated into French. In French, "all" cannot be followed 
by a negative. Therefore, the translation has to be: Aucun oiseau 
predat n'est vert. 

Another example is: There are no Japanese-made cars that are 
not both large and fast. In Arabic, words that mean "only" and "also" 
are usually placed at the end of a sentence, and it is not always clear 
what they are referring to. Therefore, in translating the aforemen­
tioned sentence into Arabic, some information has to be added: "... 
which are not large and fast at the same time." 

Reading Comprehension. In the translation of a text, the em­
phasis is on the following: translating accuracy; preserving the flu­
ency, richness, and style of the language using concepts that are 
familiar in the target language; and being consistent in the use of the 
terms appearing in the text. 

One of the criticisms of cross-cultural testing is that a translated 
text cannot convey the same meaning and preserve the same level of 
difficulty as the original text. Therefore, at NITE, a special team was 
established for the purpose of finding texts for Arabic speakers, the 
largest group of non-Hebrew-speaking examinees. The texts are 
written in Arabic, and adapted to NITE's test requirements. One of 
the questions that will have to be answered is whether scores that are 
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obtained from a test that uses comprehension texts written origi­
nally in Arabic are comparable to scores derived from test versions 
that use texts originally written in Hebrew. 

SCORING THE LANGUAGE VERSIONS 

Each subtest is scored separately, using a number-right scoring-rule 
formula, and is standardized on a scale that, for the original norm 
group (Hebrew-speaking examinees in 1984), had a mean of 100 
and a standard deviation of 20. The total PET score is a weighted sum 
of the scores on the three subtests (2V, 2Q, and E), with a mean of 
500 and a standard deviation of 100. For a more detailed description 
of PET, see Beller (1994). 

The same parameters are applied for scoring the English and the 
Quantitative subtests in all language versions (assuming that transla­
tion does not alter the meaning of the quantitative questions). A cali­
bration procedure similar to the one described by Angoff and Modu 
(1973) is used in scoring the Verbal Reasoning subtest. An anchor is 
established between the Hebrew version and each of the other lan­
guage versions. This is done by selecting items that have similar 
psychometric indices and a similar order of difficulty (using delta-plot 
techniques) for the two groups of examinees. Once an anchor is estab­
lished, linear equating methods (Tucker or Levin) are applied. 

Table 12.2 presents the means and standard deviations for the vari­
ous language versions of PET and its subtests for the academic year 
1997/1998. The French-, Spanish-, and English-speaking groups are 
very small; therefore, these results cannot be generalized beyond this 
specific context. The Arabic- and Russian-speaking groups are large and 
stable enough across the years to be representative of the two largest 
minority groups applying to institutions of higher education in Israel. 
Consequently, most of the following analysis and discussion is based on 
the Hebrew, Arabic, and Russian versions. As mentioned earlier, the 
Arabic-speaking population in Israel has a separate educational system, 
whose language of instruction is Arabic. In general, this educational sys­
tem is less developed than the Hebrew educational system. The dispar­
ity between the Hebrew- and the Arabic-speaking populations is already 
evident in the early grades, as has been found in several national assess­
ments of the educational system. The somewhat higher level of perfor­
mance of Arabic-speaking examinees in mathematics, relative to verbal 
achievement, is also evident at an early age. 

It is interesting to note that the greatest difference in performance 
between the Arabic- and the Russian-speaking groups and the He­
brew group is on the nontranslated English subtest. 
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TABLE 12.2 
Means and Standard Deviations for the Various Language 

Versions of PET and Its Subtests in 1997/1998 

Verbal Quantitative 
Total Score Reasoning Reasoning English 

Language TV M SD M SD M SD M SD 

Hebrew 48,897 554 101 108 20 111 19 111 23 

Arabic 9,949 431 85 86 16 92 19 82 16 

Russian 6,366 512 101 92 18 106 18 95 22 

French 511 521 84 99 16 104 19 112 17 

Spanish 363 480 82 90 14 96 17 108 22 

English 645 552 106 100 21 107 21 131 23 

QUALITY OF THE TRANSLATED VERSIONS


In addition to the meticulous process of translation described ear­
lier, the following quantitative criteria are also used to assess the 
quality of the translated versions: differential effect of guessing, item 
analysis, differential item functioning (DIP), reliability, construct 
equivalence, validity, and bias in prediction of criterion scores. 
These criteria are affected by translation as well as various other in­
separable cultural group-distribution factors. Special attention is 
given to Russian, which is spoken by the largest immigrant popula­
tion to Israel (15% of the overall Israeli population). 

Differential Effect of Guessing 

A study conducted by Gafni and Melamed (1994) investigated the 
following phenomenon: Despite being instructed to guess when 
they did not know the correct answer, only 75% to 93% of the 
examinees (depending on the specific subtests) responded to all 
the items on PET. It was postulated that different language groups 
might manifest different guessing behaviors. For example, it was 
expected that the English-speaking group would be more familiar 
with multiple-choice tests and would, therefore, be more likely to 
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follow the test instructions closely. On the other hand, the Rus-
sian-speaking group, being less acquainted with this type of test, 
might be less inclined to guess. It was also hypothesized that the 
degree of familiarity of the general public with multiple-choice 
testing might have an effect. 

The results suggested that people with differing cultural back­
grounds differ in their tendency to guess. A language-group effect 
and a familiarity effect were found. In 1984, Russian-, Arabic-, and 
French-speaking examinees tended to omit more items than He­
brew-, English-, and Spanish-speaking examinees; in 1987 (after 4 
years of PET administration), Russian-speaking examinees tended to 
omit more items than all other groups. The proportion of omitted 
items has dropped significantly for all groups, as the test has become 
more familiar and test preparation more prevalent. The 1994 study 
recommended that the importance of test instruction be empha­
sized, in particular among members of groups with a greater 
tendency to avoid guessing. 

Item Analysis and DIF 

The quality of each translated item is examined (in terms of its level 
of difficulty and degree of discrimination). In addition, the DIF of 
each translated item is examined, comparing Hebrew- and non-He-
brew-speaking examinees (DIF refers to the simple observation that 
an item displays different statistical properties for different groups, 
after controlling for differences in the abilities of the groups). If the 
statistical properties of certain translated items are poor, those items 
are reviewed, and possible (post hoc) reasons for their failure are 
raised. A decision is made regarding each item whether to include 
the item in the scoring of the translated version, and if so, whether to 
include it in the anchor used for calibration. 

Gafni and Canaan-Yehoshafat (1993) examined DIF on the Verbal 
Reasoning subtests of three Russian forms of PET using a delta-plot 
technique proposed by Angoff (1972). The greatest DIF was found 
for analogies, and the smallest DIF for the logic and sentence com­
pletion items. These results are similar to those found by Angoff and 
Cook (1988) for English- and Spanish-speaking examinees taking 
the Scholastic Assessment Test (SAT), with the exception of the logic 
items, which are not included in the SAT verbal sections. The reading 
comprehension items showed relatively greater DIF than in the 
Angoff and Cook study. 

Allalouf, Hambleton, and Sireci (1999) and Sireci and Allalouf 
(2003) reported results of their investigation of the relationship of 
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DIF (using the Mantel-Haenszel method) to item type and hypothe­
sized sources of DIF They analyzed three forms of the Hebrew and 
Russian versions of PET. The results reflect the extent of the prob­
lems involved in translating the different verbal item types, as de­
scribed in the previous section. It was found that 42 out of 125 items 
(34%) functioned differentially across languages. The analogies 
were the most problematic, with 65% of them exhibiting DIE On 
most of these items, the Russian-speaking examinees performed 
better than the Hebrew-speaking examinees. A large proportion 
(45%) of the sentence completion items also exhibited DIF, but in 
this case, neither group performed better than the other did. A panel 
of translators was asked to speculate on possible causes of DIF for 
each item. The main causes suggested were changes in word diffi­
culty, changes in format, differences in cultural relevance, and 
changes in content. 

Reliability 

The internal reliability of each subtest, as well as that of the total score, 
is routinely estimated for each language version. Table 12.1 presents 
the median internal consistency coefficients (KR-20) for the three 
subtests and for the total score of the various language versions of 
PET. These reliabilities are relatively high, both for the Hebrew ver­
sion and for the other language versions. The somewhat lower 
reliabilities in the foreign-language versions may be explained by 
translation-related problems. However, internal reliability is not de­
termined solely by the quality of the test items and the quality of the 
translation, but also by the true variance within the group of 
examinees. From experience gained at NITE, it appears that in many 
cases the quality of the translation is confounded with differences in 
performance. When two groups differ in ability, this in and of itself 
might create differences in reliability, comparability, and item DIE 
When items are too difficult for a certain group, the reliability of the 
test for that group is relatively low. For example, the median reliability 
for the Verbal Reasoning subtest of the first five Arabic forms, con­
structed between 1984 and 1989, was 0.68 (Beller & Gafni, 1995). To 
raise reliability, a Verbal Reasoning test, which included much easier 
items, was specially constructed for the Arab version. The median reli­
ability obtained for 23 forms constructed in this way increased to 
0.84. Although the reliability of this new subtest is higher, it probably 
introduces a larger equating error than that of the previous subtest. 

As important as these results are, reliability is only a necessary, not 
a sufficient, condition for test development. It is the validity of vari­
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cms translated versions that provides the most important justifica­
tion for using the scores obtained on them. 

Construct Equivalence 

To ensure that the translated versions of PET are measuring the 
same construct as the original Hebrew version, Allalouf, Bastari, 
Hambleton, and Sireci (1997) used exploratory factor analysis, 
multidimensional scaling, and confirmatory factor analysis to eval­
uate the structural equivalence of the Verbal Reasoning subtest in 
two Hebrew and Russian versions. Specifically, they analyzed four 
of the five content areas: analogies, logic, reading comprehension, 
and sentence completion. A total of 41 items were included in the 
analysis. In the analyses performed on the two versions, the struc­
ture of PET was found to be similar across the two language ver­
sions for the subset of items. 

Validity 

The validity of the selection procedure is routinely tested by examin­
ing the predictive validity of PET against the criterion of grade point 
average (GPA) at the end of the first year of university studies and at 
the completion of undergraduate studies. In this chapter, the focus 
is on a comparison of the results obtained for Hebrew- and Russian-
speaking examinees. Results of validity studies and test bias regard­
ing the Arabic version of PET can be found in Beller, Gafni, and 
Hanani (1999). 

Predictive Validity of the Russian 
Versus the Hebrew Versions 

The predictive validity of the translated Russian version is less af­
fected by factors such as the large differences in ability between the 
Arabic- and Hebrew-speaking groups. Therefore, research regarding 
the Russian translation is discussed more extensively than research 
on the Arabic version. 

In a study conducted recently by Garni and Bronner (1998), the 
predictive validity of the PET score was calculated for the Russian-
speaking group and compared with that of the Hebrew-speaking 
group. The predictors in this study were PET, its three subtests (V, Q, 
and E), and the admissions score (Adm). The Adm in this study was 
based on equal weights of PET and an achievement score obtained ei­
ther in high school (Bagrut) or in a preparatory program for appli­
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cants who did not study in an Israeli high school4. This study included 
an additional predictor—the score on a Hebrew Proficiency test(HP)5 

administered to all non-Hebrew-speaking examinees. Validity coeffi­
cients for the various predictors for students who began theiruniver­
sity studies between 1992 and 1996 were computed for two criteria: 
first-year GPA (FGPA) and third-year GPA (TGPA). The analyses were 
conducted for each department within each cohort, provided that it 
included at least five students from each language group. Results are 
reported across 463 departments that met the aforementioned condi­
tion for FGPA, and 83 departments that met this condition for TGPA. 
Table 12.3 presents the number of students, the mean, and the stan­
dard deviation of the various predictors and criteria. 

TABLE 12.3 
Means and Standard Deviations (in Parentheses) of the Predictor 
and Criterion Scores (Hebrew and Russian) for FGPA and TGPA 

Language PET V Q E Adm HP FGPA TGPA 

FGPA 

Hebrew 600 118 117 118 101 80 -

N= 55,434 (60) (13) (13) (16) (6.8) (8.8) 

Russian 561 111 116 100 99 93 73 - ' 

N = 7,313 (52) (12) (12) (16) (6.2) (16) (11.9) 

TGPAa 

Hebrew 590 116 116 116 101 82 84 

AT = 6,612 (57) (12) (13) (15) (6.2) (6.7) (6-9) 

Russian 540 108 112 96 98 87 76 81 

N= 1,011 (54) (13) (12) (16) (6.1) (14.4) (8.4) (8.3) 

"The samples for TGPA are much smaller than those for FGPA. This is partially due to at­
trition, but is mainly due to the fact that most students had not yet completed their third 
year of study at the time the study was conducted. 

4The achievement score was not available separately. 
5The HP comprises multiple-choice itemsThe HP comprises multiple-choice items (67%(67%) and an essay (33%). It is scored separately 

with a mean of 100 and standard deviation of 20.
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The largest difference between the two groups was found for E, 
with Hebrew-speaking examinees exhibiting better performance; no 
difference was found for Q. The difference for V was somewhere be­
tween the two. A slight difference in favor of the Hebrew-speaking 
examinees was found for Adm, implying a reverse pattern of differ­
ences on the achievement score (which is not calibrated) compared 
with PET. The difference on the FGPA criterion was similar to that on 
PET. It is interesting to note that the difference on TGPA decreased 
compared with that on FGPA. 

The validity coefficients for the two language groups are pre­
sented in Table 12.4, averaged across all departments. The ob­
served correlations (in parenthesis) are corrected for range 
restriction. The average validity coefficients of both the Adm and 

TABLE 12.4 
Predictive Validities (Correlations Corrected for Range Restriction) 
of PET, Admissions Score (Adm), and the Hebrew Proficiency Test 

(HP) for GPA at the End of the Freshman Year (FGPA) and Senior Year 
(TGPA) for Russian- and Hebrew-Speaking Examinees (Raw 

Correlations Appear in Parentheses) 

Language PET V Q E Adm HP 

FGPA 

Hebrew .39 .32 .36 .24 .48 

(.26) (.21) (.26) (.12) (.37) 

Russian .35 .26 .30 .29 * * 

(.27) (.16) (.21) (.24) (-38) (.23) 

TGPA 

Hebrew .44 .36 .37 .29 .54 

(.20) (.16) (.17) (.12) (.28) 

Russian .45 .35 .38 .35 * * 

(.26) (.17) (-19) (.22) (.33) (.20) 

Note. The corrected correlations are estimates based on a similar set of data where the 
population variances were provided for the non-restricted sample. In cases where * is de­
noted, the variances of the unrestricted populations were not available. 
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PET for the FGPA group were similar for both the Russian and He­
brew groups across all fields of study. However, the pattern of valid­
ity coefficients for PET subtests was different for the two language 
groups. Whereas Q had the highest validity for the Hebrew-speak-
ing group, the most valid test for Russian-speaking examinees was 
E. V had the lowest validity for the Russian-speaking group, and this 
may indicate that V does not measure exactly the same construct in 
both languages, either due to the translation and adaptation of the 
test, or because of the specific test content, which was originally 
chosen for the Hebrew-speaking group. Apparently, numerous fac­
tors determine the validity of a test within a group, and the quality 
of the translation is only one of them. 

The relatively high validity of E for the Russian-speaking group 
might be attributed to moderating variables not investigated in this 
study. For example, those students who immigrated to Israel from a 
large city with a good educational system might have had a better op­
portunity to learn English than immigrants who came from some re­
mote town without a well-developed, modern educational system. It 
is also possible that some of the Russian-speaking examinees immi­
grated to Israel several years before taking PET and had the opportu­
nity to study within the Israeli educational system. This could be 
reflected both in their English score and in their criterion score. 

Test Bias 

NITE has conducted research to detect whether there is test bias for 
the Russian-speaking examinees (Gafni & Bronner, 1998). The term 
bias refers to systematic errors in the predictive validity or construct 
validity associated with an examinee's group membership. The 
methods that follow from the definitions given in Darlington (1971) 
and the discussion by Linn (1984) were used to detect bias in the var­
ious predictors. Results regarding single predictors should be 
viewed with caution, due to the effect of excluding a predictor from 
a regression equation on which there are preexisting group differ­
ences (Linn & Werts, 1971). 

Bias in Testing Russian-Speaking Examinees 

The first sample consisted of 55,434 Hebrew-speaking examinees 
and 7,313 Russian-speaking examinees who began their studies 
in one of the years 1992-1996, and whose PET scores and FGPA 
scores were available. Six Israeli universities were included, for a 
total of 463 departments. The Adm was available for only a sub­



378 

test, 9-10

translators, 10-11, 24-25


Escala de Inteligencia Wechsler para 
Adultos (EIWA), see Wechsler 
Adult Intelligence Scale, 
214-232


Equating, and variations, 119-123,

141-164, 179-183, 272-273,

281


Ethical principles and standards, 
72-89, 219-220


F 

Factor analysis, 96-97

Forward translation design, 12-13


I


International Test Commission (ITC) 
guidelines for test adaptation, 
18-34


development of the guidelines, 
18-21


guidelines, 21-34, 71-72, 179-183,

185-186, 187-189, 237


Item equivalence or bias; see bias, item 
Item response theory applications, 

109-111, 120-123, 154-158,

269-275


J 

Job Descriptive Index (JDI), 276-293


L 

Linking; see, Equating and variations 
Localization, also, prelocalization and 

postlocalization, 198-212


M 

Mantel-Haenszel method, 109

Method equivalence or bias; see bias, 

method 
Monolingual data collection design, 

146-148

Multidimensional scaling, 97-99


N 

Nomological nets, 99-100


SUBJECT INDEX 

P 

Personality tests, issues in translation, 
345-363


Prueba de Aptitud Academica (PAA); 
see Scholastic Assessment 
Test (SAT) 

Psychometric Entrance Test (PET), 
299-300


S 

Scholastic Assessment Test (SAT), 
148-164


Successive test development, 
237-239, 250-252


Simultaneous test development, 
235-253


Stake-holders in test uses, 67-70

Standardization index, 107-108


T 

Test principles and guidelines, gen­
eral, 70-71


Test translation 
definition, 4

types of translation, 52-55


Test adaptation 
definition, 4

history, 321-339

reasons for adapting tests and asso­

ciated problems, 4, 139,

297-298


steps (or stages), 198-212,

266-269, 302-303,

328-329


Test uses, 66-67

Trait and state anxiety, measurement 

of, 348-353


V


Validity issues and methods, 55-58,

183-186


W 

Wechsler Adult Intelligence Scale 
(WAIS), 213-232




 315 12. THE ISRAELI CASE

sample consisting of 26,875 Hebrew speakers and 3,478 Russian 
speakers. For this predictor, the analysis was conducted on only 
259 departments (Gafni & Bronner, 1998). Table 12.5 presents 
the number of significant cases of bias detected across all depart­
ments, with PET and the Adm as predictors. Hardly any clear bias 
was found for PET as a single predictor: In 3% of the 463 cases, 
there was a clear indication of bias against the Russian-speaking 
examinees, and in 2% of the cases, the bias was in their favor. Simi­
lar results were found for V and Q (the translated subtests), with a 
tendency to overpredict FGPA for the Russian-speaking group. A 
reverse tendency was found on the English subtest. For the admis­
sions score, in about 10% of the 259 departments a clear indica­
tion of bias was detected, mostly in favor of the Russian-speaking 
examinees. 

TABLE 12.5 
Relative Frequency (%) of Significant Cases of Test Bias 

for Russian-Speaking Examinees, With FGPA and TGPA as the Criteria 

Bias Against Russian Bias Favoring Russian 
Predictor Speakers Speakers 

FGPA 

PET 3.0 2.0 

V 0.5 1.5 

Q 1.0 7.0 

E 1.5 0.0 

Adm 1.0 9.0 

TGPA 

PET 8.0 5.5 

V 2.7 5.5 

Q 2.7 5.5 

E 11.0 0.0 

Adm 2.7 0.0 
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The aforementioned results do not provide any clear-cut answers 
as to the possible prediction bias resulting from translation: On the 
one hand, E, which is not translated at all, exhibited bias against the 
Russian-speaking examinees, but on the other hand, Q, which is also 
relatively unaffected by translation, exhibited bias in favor of this 
group. The Verbal Reasoning subtest, which is most affected by trans­
lation, produced results that do not indicate evident translation 
problems. It may be concluded that, if the translation process suc­
ceeds in more or less preserving the same difficulty level of the two 
language versions, and if the meaning of what is measured is as simi­
lar as possible, then no bias should be expected as a result of the 
translation per se. 

One of the main criticisms of conventional bias studies is that they 
often overpredict the criterion scores of minority groups. The reason 
for this is that the transition to a college in which the student body is 
predominantly the majority population is initially more demanding 
for the minority students than for the majority students. Therefore, 
one might expect the overprediction to disappear in the third year of 
college. To test this assumption, a subsample consisting of 6,612 He-
brew-speaking examinees and 1,011 Russian-speaking examinees 
whose scores on PET and TGPA were available was examined. A total 
of 83 departments were included in this study. The Adm was avail­
able for only a subsample consisting of 2,687 Hebrew speakers and 
338 Russian speakers. For this predictor, the analysis was available 
for only 37 departments. Table 12.5 presents the number of depart­
ments in which clear bias was detected against and in favor of Rus-
sian-speaking examinees. In general, when TGPA served as the 
criterion, a pattern similar to FGPA emerged, with a slight decrease in 
the tendency of the predictors to be biased in favor of the 
Russian-speaking group, as expected. 

CONCLUSIONS 

The issue of test translation should be approached while keeping in 
mind various dimensions, such as the goal of the translation, the tar­
get population, and the type and content of the test. A test can be 
translated for research purposes, where mainly group differences are 
of interest, and it can be used for individual high-stakes decision-mak-
ing purposes, such as admissions to universities. The requirements 
for quality translation are higher in the latter than in the former. 

The translation process of PET, a test used for admissions to 
higher education in Israel, from Hebrew to Arabic, Russian, French, 
Spanish, and English was described in detail, exemplifying inherent 
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translation problems (in particular for the verbal sections). The qual­
ity of the translations was checked by applying various qualitative 
and quantitative methods, thus highlighting different aspects of the 
translatability of the various language versions. Several steps were 
taken to ensure the quality of the translation: (a) investing substan­
tial effort in the qualitative check of the translations, in some cases 
using two independent translators; (b) examining response patterns 
and differential tendency of examinees to guess on multiple-choice 
items; (c) examining item analysis and DIF; (d) checking reliability 
and its relation to the groups' ability level; (e) investigating predic­
tive validity for two criteria (first- and third-year GPA); and (f) 
analyzing predictive test bias for the various subgroups. 

The extensive set of analyses presented in this chapter regarding 
PET and its translated versions provides a great deal of information 
regarding the complexity of the issue of comparability and equiva­
lence of translated admissions tests. It is argued that when assessing 
the quality of translated tests in a context of individual high-stakes 
decisions, a broader view of test fairness and equivalence of versions 
should be adopted. An examination of predictive validity and test 
bias should be carried out in addition to the more common DIF-like 
analyses. The issue of validity and that of test bias are both necessary 
to establish the overall justification for using the translated test re­
sults for admissions (high-stakes) purposes. In the context of admis­
sions tests, the criterion against which the test is validated is not of 
less importance than the test itself. 

The results presented about PET demonstrate that when a proper 
translation process is applied, it can produce a set of translated tests 
that are construct-equivalent, reliable, and relatively valid and fair. 
However, even when all steps are taken to ensure the quality of trans­
lation and the comparability of scores, it is still not possible to assure 
that the original and translated versions are indeed fully equivalent. 
Yet the alternative of testing non-Hebrew speakers in Hebrew would 
seem to constitute a much less fair solution. Moreover, parameters 
related to cost-effectiveness and overall expected utility gains should 
be considered as well (e.g., weighing the costs associated with 
further improving the current process). 
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Cross-Cultural Adaptation


of Educational

and Psychological Testing


Peter F Merenda 
University of Rhode Island 

The field of educational and psychological testing and assessment 
has been fraught with many faulty practices that have resulted in 
many serious consequences. Unfortunately, psychologists and allied 
professionals, in general, have failed to recognize the seriousness of 
the problems created by the misuse of tests and testing. Notable 
among one of the foremost errors that has been committed is the ap­
plication and interpretation of assessment instruments indiscrimi­
nately to testees for whom language barriers and other cultural 
factors invalidate the testing process. Most pronounced perhaps has 
been the misuse of instruments transculturally in the misinterpreta­
tion of scores resulting from the application of assessments that are 
not appropriate to the receiving (target) culture. 

During the past nearly 50 years that have transpired since these 
faulty practices were first initiated on a large scale worldwide, many 
psychometricians, cross-cultural and international psychologists, as 
well as textbook authors have written extensively on the pitfalls to 
avoid and the proper methods of culturally adapting measurement in­
struments (see, e.g., Behling & Law, 2000; Hambleton & de Jong, 
2003; van de Vijver & Leung, 1997). Among these have been, to name 
only a few more, Berry (1997), Brislin, Lonner, and Thorndike (1973), 
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Cronbach and Drenth (1972), Geissinger (1994), Olmedo (1979), 
Poortinga (1995), and Sperber, Develles, and Boehlecke (1994). 

Other problems that are not often discussed in the issues related 
to the transfer of assessment instruments across cultures are the 
rather naive assumptions in the receiving culture that: (a) instru­
ments that are reliable, valid, and suitable in one culture will be quite 
readily adaptable to other different cultures; and (b) ignoring the 
fact that these same instruments may likely not be psychometrically 
sound in the originating culture as they are assumed to be (Merenda, 
1994). The latter statement (b) applies to some of the most highly re­
spected and widely adapted/transferred instruments across cultures 
(Merenda, 1990a). 

In this chapter, a brief history—mainly throughout the early years 
of the 20th century—of test adaptations for the purpose of overcom­
ing language barriers in both the United States and abroad is pre­
sented. The major portion of the chapter presents experiences and 
problems encountered by the author in nearly 40 years of construct­
ing educational and psychological assessment instruments in the 
United States, and conducting extensive research in adapting them 
to foreign cultures. An outline of proper procedures in adapting in­
struments is also presented (also, see, Hambleton & Patsula, 1999; 
van de Vijver & Leung, 1997). 

CROSS-CULTURAL ADAPTATION IN EDUCATIONAL 
AND PSYCHOLOGICAL TESTING 

One of the most ineffective and dangerous practices in the field of 
educational testing and psychological assessment during the last 
half century, which continues to the present day, is the improper 
transporting of measurement instruments from one culture to an­
other culture or subculture (Merenda, 1993). The faulty practice in­
volves borrowing a test from one culture and adopting it in another. 
Note that the emphasis is on adopting not adapting it in another cul­
ture. Typically this involves only literal translation more often than 
not, merely forward rather than both forward and backward transla­
tion, and as is clear from other chapters in this volume, empirical 
verification is needed too. Though test translation may be followed 
by attempts at renorming, one more common practice is simply to 
interpret test scores based on the original norms. Adapting the items 
to the receiving culture, restandardizing the administration and 
scoring procedures, and confirmation of the structure of the con­
structs being measured are rarely given the consideration required 
in adapting a test for use in a different language, according to sound 
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psychometric principles (American Educational Research Associa­
tion, American Psychological Association., National Council on the 
Measurement of Education, 1999). 

BRIEF HISTORY OF THE CULTURAL 
ADAPTATION OF TESTS 

Early attempts to construct assessment instruments to overcome 
lack of proficiency in the language of the culture/subculture and/or 
the biasing effects of other factors that influence performance can be 
traced to the beginning of the 20th century. One of the major efforts 
in the United States was made during World War I with the Army 
Beta. This test was developed by psychologists assigned to The 
Corps of Sanitary Engineers, a special army unit commanded by 
Major R. M. Yerkes, who directed the test development process. 

The Army Beta test was designed to evaluate recruits who were ei­
ther illiterate or understood only foreign languages. It consisted 
mainly of pictures and diagrams that required very little or no knowl­
edge of the English language, and included performance subtests 
such as mazes, block designs, and geometric constructions. The Beta 
was used extensively by the Army in 1917-1918, along with the 
verbal Army Alpha test. 

Historically the Army Alpha and Beta were group-administered 
operationally in the United States on a large scale. Earlier, as early as 
1904, form board performance tests that required no knowledge of 
the English language had been developed and used on a much 
smaller scale. Of special historical significance, perhaps due to the 
fame of its originator and user, was the form board developed by R. S. 
Woodworth. In 1904, he administered this test at the World's Fair in 
St. Louis to young children who did not speak English. Later, in a 
study of racial differences, he used and published the results with the 
form board and other performance tests (Woodworth, 1910). 

Prior to the entrance of the United States in World War I 
(1917-1918), H. A. Knox (1914) realized the limitations and danger 
in testing immigrants at Ellis Island for possible mental defects with 
instruments developed in the English language in the United States. 
He set out to develop tests that required no English-language re­
sponses. The principal form board test that Knox developed was the 
Casuist Form Board. It was a more complex version of the more 
well-known Sequin Form Board and consisted mainly of wooden cir­
cles and partitioned circles. Also developed by Knox was a form 
board in which the testee was required to reproduce a pattern 
tapped out on a set of cubes. During the same decade (1910-1919) a 
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number of similar developments took place. Healy and Fernald 
(1911) tested children at the Chicago Juvenile Psychopathic Institute 
who either spoke only a foreign language or had handicaps that pre­
vented them from responding to the regular tests that were available 
at the time. Among the nonverbal tests that they used was aversion of 
the Ebbinghaus Picture Completion Test. 

In 1911, Rudolph Pintner and Donald Paterson were also beginning 
to develop their well-known and widely used Scale of Performance 
Tests. This scale, which was the first test developed for clinical use, was 
published and made available for operational use a few years later 
(Pintner & Paterson, 1917). It consisted of 15 tests of which 8 were non­
verbal. Among the performance tests in the battery was the Sequin jig 
saw puzzles, a picture completion test, and an imitation test. 

During the second decade of the 20th century, Stanley Porteus was 
developing his famous maze tests, which were first published in the 
middle of the decade (Porteus, 1915). At the beginning of the next 
decade Kohs (1920) developed the Kohs Block Design Test, which 
has endured to this day as part of a number of performance scales 
and intelligence tests developed in the United States and "bor­
rowed" by other cultures. The development of nonverbal tests was 
followed by the Goodenough (1926) "Draw-a-Man" test for measur­
ing intelligence of children, ages 3-13 years. The children were 
asked to "make a picture of a man; make the best picture you can." 
Scoring was in terms of how many important parts of a man, such as 
eyes, fingers, nose, mouth, and so on, were included in a child's 
drawing. No importance was attached to artistic quality of the draw­
ing. Norms based on 4,000 children led to the derivation of mental 
age (MA) and intelligence quotient (IQ). In later years, it was further 
developed as a measure for diagnosing psychopathology in 
abnormal children. 

DEVELOPMENTS OUTSIDE THE UNITED STATES 

The first major effort outside the United States to develop an instru­
ment that was not culturally biased, and in which written or oral lan­
guage was held to a minimum, or even eliminated, is the universally 
administered Raven Progressive Matrices (Raven, 1938). Today, as it 
was used in Great Britain 50 years ago, the Progressive Matrices con­
tinues to be one of the most popular nonverbal assessment tools 
being administered throughout the world where large-scale assess­
ment programs exist. 

On the European Continent, a unique nonverbal test was being 
developed in Italy, during World War II. The Bedini Test of Distrib­
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uted Attention was designed to measure a person's ability to focus at­
tention on a task that must be performed very quickly, and then to 
shift that attention to a reverse task (Migliorino, 1947). The Bedini 
Test is useful in diagnosing possible brain damage or damage to the 
nervous system. The color coding of dots and lines is the key factor in 
test performance. The primary deterrents to successful performance 
are mostly physical (impaired vision and color-blindness). The 
Bedini test has been recently researched in the United States for the 
purpose of developing a standardized and validated instrument for 
use in the North American culture (Merenda& DiLeonardo, 1992). 

Another Italian nonverbal test (Test "G"; Calvi, 1970) is used for 
assessing a person's conceptual reasoning ability. This test pro­
duces a single-factor measure of general intelligence that may be in­
terpreted as a Total IQ or Spearman's "g," which is still available for 
operational use from Organizzazione Speciali. Calvi's Test "G" was 
designed for use in Italy where dominoes are well known and game 
sets are quite common in households within the country. The un­
derlying concepts are deemed to be universally adaptable to any 
culture. Although a verbal set of instructions accompanies the test, 
it can be given in pantomime. 

The test consists of series of faces of dominoes, each of which rep­
resents some inferred logical sequence. The testee is required to 
choose from among options in multiple-choice format, the correct 
face that completes the sequence. The accompanying manual and 
technical publications are readily translatable in the language of the 
receiving culture but it would still be necessary for the receiving cul­
ture to reestablish the psychometric properties of the test. 

The items in the Calvi test are spiraled; that is, they are presented 
to the testee in increasing order of difficulty. Two very easy items are 
presented early in the sequence of items, which become increasingly 
more complex, and hence more difficult. 

TESTING DEVELOPMENTS IN THE UNITED STATES 
DURING WORLD WAR II 

During World War I the army psychologists developed two separate 
tests for recruits: (a) Army Alpha, a verbal quantitative test for classi­
fying English-speaking, literate volunteers and drafters; (b) Army 
Beta for illiterate and/or foreign-speaking men. In World War II, no 
attempt was made on a large scale to accommodate soldiers and sail­
ors who were handicapped by lack of language proficiency. Each of 
the military services, Navy, Army, and Army Airforce—later to be­
come the U.S. Airforce after the war ended—had its own servicewide 
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testing programs. The Navy developed a classification test battery for 
enlisted personnel. The battery consisted of a General Classification 
Test (GCT), Arithmetic Test (ARITH), Clerical Test (CLER), and Me­
chanical Test (MECH). The Army Airforce developed a battery of spe­
cial aptitude and psychomotor tests for selecting trainees for three 
aircrew assignments: pilot, bombadier, and navigator. The Army de­
veloped the Army General Classification Test (AGCT), which yielded 
an overall standard score based on a scale with mean (M) = 100 and 
standard deviation (SD) = 20. The subtests of the AGCT measured 
reading, vocabulary, arithmetic computation, arithmetic reasoning, 
and spatial relations. Beside its use for classifying army recruits into 
occupational specialties, selecting those who earned a score of at 
least 1 standard deviation above the mean (120+), for officer train­
ing. But no attempt was made during the course of the war to de­
velop an updated and modernized version of the Army Beta of World 
War I. The Army never explained publically why no test parallel to 
the Beta was developed during World War II. Data gathered and ana­
lyzed by the Social Science Research Council and published under 
its sponsorship clearly demonstrate the need for such a test. The 
AGCT categorized personnel into five levels on the basis of total 
score. The lowest categories (IV and V) were populated mainly by 
Blacks and Hispanics (Stouffer et al., 1950). 

However, after the war, the Personnel Research Division of the 
U.S. Army Adjudant's Office in Washington, DC, signed a contract 
with the Educational Research Corporation in Cambridge, Massa­
chusetts, to develop several alternate forms of a nonverbal test to re­
place the obsolete Army Beta. The president of ERC, a private 
reseach facility, was Phillip Rulon, Professor of Measurement and Sta­
tistics at the Harvard Graduate School of Education. Many of Dr. 
Rulon's students worked with him in fulfilling the provisions of the 
contract. In 1952 (Rulon, 1953) the Semantic Test of Intelligence 
(STI) was delivered to the Army. This nonverbal instrument was de­
signed to assess a person's conceptual reasoning ability. In the test's 
administration, the testee is taught by pantomime the meaning of 
certain of related universal symbols, both concrete and abstract. Its 
construction was based on the principle of "culture saturated" as op­
posed to "culture fair." A combination of figures in plane geometry, 
for example, squares, circles, diamonds, and triangles, are related to 
black silhouettes of animals or to a human female in action or at rest, 
for example, jumping or supine stance. Published for use in the U.S. 
Army, the test has never been published in a civilian edition, as was 
the Army General Classification Test. Rulon had intended that the 
Army would release one of the forms to him for publication by the 



 327 13. CROSS-CULTURAL ADAPTATION

Educational Research Corporation after he retired from Harvard 
University in 1967. But unfortunately he died in the spring of 1968 
before he and his associates could publish a civilian edition. 

DEVELOPMENTS AFTER THE END OF WORLD WAR II 

Educational and psychological assessment instruments (tests, 
scales, and inventories) in the cognitive and affective domains began 
to be used on a wide scale shortly after the end of World War II. The 
instruments were developed mainly in the United States, Great Brit­
ain, and France, where widespread use of educational and psycho­
logical assessment expanded most rapidly. In the 1950s and 1960s, 
the growth of psychology as an academic discipline accelerated in 
the United States and professional practice was introduced and ex­
panded, stimulating great interest in assessment. In undeveloped 
countries, due to the expertise and financial expense required for 
the development of assessment instruments, psychologists and 
other professionals in those countries began "borrowing" and trans­
porting assessment instruments developed and standardized in an 
outside culture. Unfortunately, the primary and often the only pro­
cedure of such transfer from one culture to another was simple lan­
guage translation. To a great extent the faulty practices continue to 
this day. In many cases, little or no attention is given to cultural dif­
ferences that must be considered in the modification or replace­
ment of items, nor to restandardization, renorming, and the 
equivalence of scores and protocols. 

To clarify the previous statement, perhaps the point should be 
made that the faulty practices occur in the less developed or develop­
ing countries; in Europe, principally the nations in the Mediterra­
nean regions. The countries north of the Alps, and the Scandanavian 
countries are essentially well informed and practice sound 
psychometric principles. And The Netherlands is producing a great 
number of well-trained psychometricians who are practicing on a 
worldwide scale. As one example, I checked three issues of 
Psychometrika (December 1998 to September 1999) and found that 
of 25 published articles, 13 were written by psychometricians from 
The Netherlands. 

In the United States, diversity in cultural and ethnic populations 
also greatly increased in the 1950s and 1960s. Following the enact­
ment of the first affirmative action laws in 1964, test publishers 
sought to have educational and psychological assessment instru­
ments previously published in English translated into the language 
of minorities. This was especially true for Hispanic populations, par­
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ticularly Chicano, Puerto Rican, and Cuban-speaking schoolchil­
dren. There are, however, many psychometric problems with these 
Spanish and other foreign-language editions, because most of them 
are simple literal translations, not culturally adapted in compliance 
with sound psychometric procedures. 

To confirm that this faulty and misleading practice continues in 
the United States among the leading test publishers, one merely has 
to study the current catalogs advertising for sale foreign-language 
versions of the English-language tests. With few exceptions, the for-
eign-language versions are primarily, or merely, literally translated 
replicas of the original instruments. 

PROCEDURES FOR ADAPTING INSTRUMENTS 

Appropriate procedures for adapting instruments across cultures 
are briefly outlined in this chapter and fully described and explained 
in other chapters of this book and in other publications (e.g., van de 
Vijver & Leung, 1997). These extensive and lengthy procedures ac­
count for the great costs in terms of money, time, and effort of 
proper adaptation. It is not unusual for the procedures, in order to 
be effective, to require several years of concentrated effort. These ef­
forts should be assumed jointly by professionals in both the originat­
ing and receiving nations. The procedures are as follows: 

1. An initial step is to seriously consider instruments, techniques, 
or devices that would be amenable to adaptation. This consideration 
should involve an objective and dispassionate evaluation of the 
soundness of the psychometric properties of the measures in the 
originating culture. A pitfall to avoid is to assume soundness simply 
on the basis of their popularity and wide-use. 

2. Before proceeding to the translation step, thoroughly review 
the items and response formats from the standpoint of emic (cul-
ture-specific) or etic (universal) approaches. 

3. In the translation step, provide for both forward (direct) trans­
lation and backward translation. Care must be taken to ensure that 
the translators are expert in both languages and work independently 
of each other in the two stages. Furthermore, it must be recognized 
that dialects and variations in language uses may substantially influ­
ence the correctness of the translation, in terms of both connotation 
and denotation. This is especially true for Hispanics, for example, 
Spanish for Puerto Rican/Cuban versus Mexican-Chicano; Portu­
guese versus South American Portuguese, or French versus Cana­
dian French. 
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4. Carefully study each item with regard to adaptability to the re­
ceiving culture. Invariably, some items will be found clearly not to be 
directly transferable. These maybe modified, amended, or discarded 
and replaced before proceeding to the development of an experi­
mental form for use in the first pilot study. 

5. Conduct a pilot study in which the experimental form will be 
administered according to cultural mores, practices, habits, and so 
on, to appropriate and sufficient stratified samples drawn from pop­
ulations to which the measures are to be applied. 

6. In analyzing the data yielded by the first administration of the ex­
perimental form, an early step to take, if applicable and warranted, is 
to study the structure and pattern (factor or component) of the instru­
ment and compare it to that of the original (see, Gierl, 2000, for one 
example). (At this point the experimenters may decide that it is neces­
sary to repeat some of the earlier steps before proceeding further.) 

7. If the decision is that it is permissible to continue with steps to­
ward developing the adapted form, the next step is to perform the nec­
essary statistical analyses required for establishing the psychometric 
properties of the culturally adapted instrument. At this point, as a mini­
mum, what should be calculated are the internal consistency coeffi­
cients of items, reliability coefficients of scores, and the norms. 

8. A last step in the development of the experimental form would 
be to conduct some construct and criterion-related validity studies 
consistent with the purposes for which the instrument is intended to 
be used in the receiving culture. Positive validity research results 
would provide potential users and new publishers/distributors in the 
receiving cultures with realistic confidence that a new fully developed, 
culturally adapted instrument is likely ready for operational use. 

The set of eight steps are very much in line with the International 
Test Commission Test Adaptation Guidelines introduced in chapter 
1 of this volume (and expanded on by Hambleton & Patsula, 1999). 

EXAMPLES OF PROCEDURES USED 
IN THE DEVELOPMENT OF ADAPTED INSTRUMENTS 

EXPERIENCED BY THE AUTHOR OVER 
A 28-YEAR PERIOD (1967-1995) 

The instruments that have been culturally adapted were used pri­
marily in one or more of three major cross-cultural research pro­
jects. These were: (a) Identification of Talent in Developing 
Countries, 1967-1977; (b) Identification of Young Children with 
Learning Problems, 1975-1995; and (c) Public Perception of Inter­
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national Leaders, 1964-1990. Each of the instruments was carefully 
translated from English to the language of the country in which the 
research was conducted. 

A brief description of these instruments follows: 

Activity Vector Analysis (AVA). An adjective checklist devel­
oped by Walter Y Clarke, AVA became operational in 1948, primarily 
for use in business and industry in the United States (Clarke, 1956). In 
the earlier forms, which were those used in the cross-cultural research 
studies, AVA consisted of 81 behaviorally descriptive adjectives that 
yield scores on four scales and three four-factor profiles designed to 
measure, respectively, a person's perception of the basic self, the so­
cial self, and a composite self. Its development was based on the un­
derlying self theory of Lecky (1945) and the emotions theory of W. M. 
Marston (1928; Marston, W M., King, & Marston, E. H., 1931). 

Measurement of Skill (MOS). A battery of eight tests devel­
oped by Walter V Clarke and his associates, the MOS was designed to 
assist personnel workers in the proper selection, classification, and 
assignment of employees. The instruments are short tests (5 to 
7-minute time limits) that were developed to maximize validity per 
minute of testing. In this series of practical performance-cognitive 
tests, the skills that are measured are: (a) Vocabulary, (b) Numbers, 
(c) Shape, (d) Speed and Accuracy, (e) Orientation, (f) Thinking, (g) 
Memory, and (h) Finger Dexterity (Clarke, I960). 

Rhode Island Pupil Identification Scale (RIPIS). The 
RIPIS is a teacher rating scale designed to identify children in normal 
classrooms (K-2) who are experiencing difficulty in school progress for 
a variety of reasons. The scale consists of two parts. The 22 items of Part I 
are based on pupil classroom behaviors that can be observed or per­
ceived by the teacher. The 19 items in Part II are based on academic per­
formance records that the teacher has on file in each child's portfolio. 
There are five factors yielded by Part I in the original U.S. RIPIS: Body 
Perception, Sensory-Motor Coordination, Attention, Self-Concept, and 
Memory for Events. They account for 67.5% of the total variance. Four 
Part II factors—Memory for Reproduction of Symbols, Directional or 
Positional Constancy, Spatial and Sequential Arrangements, and Mem­
ory for Symbols for Cognitive Operations—account for 68% of the total 
variance (Novack, Bonaventura, & Merenda, 1972/1979). 

Flanagan's Project Talent Inventories. Three of Flanagan's 
inventories were used in the cross-cultural research. They were: (a) 
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Interest Inventory, (b) Student Activities Inventory, and (c) Student 
Information Blank. The Interest Inventory consists of 205 items deal­
ing with 122 occupations and activities in which students express in­
terest on a 5-point rating scale. The Activities Inventory consists of 
150 items to which the students respond on a 5-point rating scale to 
the statement, "Regarding the things I do and the way I do them, the 
statement describes me," from very well to not very well. The Stu­
dent Information Blank consists of 394 carefully selected questions 
regarding the background, plans, and aspirations of high school stu­
dents. It is divided into seven parts. Part I (k = 115) inquires about 
activities the students have participated in so far. Part II (k = 45) con­
sists of questions referring to family and home. Parts III and IV (k = 
35) refer to the nature of work performed by the student's parents or 
head of household, and other activities involving all members of the 
family. Part V (k = 42) refers to the health status of students. Part VI (k 
= 75) relates to the student's plans for the future. Part VII (k = 10) 
deals with future plans for matriculating at a university (Flanagan et 
al., 1964; Merenda & Migliorino, 1974). 

Care was taken in each instance to ensure that the translations 
were appropriate for the language spoken by the population to 
which the instruments were adapted. For example: (a) the AVA ad­
jectives were translated for different Spanish-speaking popula­
tions. Accordingly, three Spanish forms were developed: Castilian 
Spanish for use in Spain, Puerto Rican/Cuban Spanish for use in the 
Eastern United States, and Chicano Spanish for use in the South­
western United States and Mexico.A similar process was employed 
in developing French forms. A Parisian French form was adapted for 
use in France, a French-Canadian form for use in Canada, and a 
modified French form for use in Senegal. Two Portuguese forms 
were developed, one for Portugal and the second for Brazil. The 
RIPIS has been translated in many different languages: Farsi (Iran), 
Mandarin Chinese (Taiwan), Polish (Poland), Danish (Denmark), 
Creole-French (Haiti), and Italian (Italy and Sicily). The Flanagan 
inventories were only translated in formal (Tuscan) Italian. Al­
though those instruments were used in a major research project 
conducted in Sicily, and only formal Italian is the language em­
ployed in all schools throughout Italy, it was unnecessary to resort 
to the Sicilian language. 

Despite the great care that was exercised in the translation phase of 
the adaptation process, many problems arose, some more serious 
than others. The most serious and costly one was one that occurred in 
the adaptation of the RIPIS in Italy. The Italian version of the RIPIS was 
first researched by D'Amico and his associates (D'Amico, Merenda, & 
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Sparacino, 1982). In the original U.S. RIPIS, the third factor, Attention, 
in Part I, is composed of three items: (#9, "Difficulty in sitting still"; 
#10, "Difficulty in standing still"; and #11, "Has short attention 
span"). Principal component analysis with varimax rotation revealed 
that most of the factors/components overlapped with the U.S. struc­
ture of the scale. However, a strange result was also revealed for Atten­
tion factor. Items 9,10, and 11 failed to join the cluster, but two other 
items (#15, "Cries"; #16, "Fails to take reprimands well") loaded 
heavily in the cluster. In the U.S. RIPIS, Items 15 and 16 occur in the 
Self-Concept factor (.73 and .61) respectively (Novack, Bonaventura, 
& Merenda, 1972/1979). This serious discrepancy led to a replication 
of the study with a new sample of 1,571 schoolchildren in Grades K-2 
in four schools in Palermo, Sicily. A fault was discovered in the transla­
tion from English to Italian for Items 9,10, and 15. The sense of Items 
9 and 10 was to measure that pupils may have difficulty in remaining 
standing or sitting once they have assumed that position whereas the 
translation, agreed upon by the four perfectly bilingual translators (2 
forward, 2 backward) directed the teachers' response to the act of 
standing or sitting still. Item 15 was made more explicit by adding the 
won A,frequently. Clarification of the intended meaning of the items 
was successful in bringing Items 9 and 10 together (.91 and .93, re­
spectively, but further research was required in order to produce a 
fully adapted instrument). This was finally achieved in 1995, 20 years 
after the initial research was conducted in Italy! 

A third sample (N = 1,3H) was drawn in Palermo in four schools 
in Grades K-2. The Italian RIPIS is now a fully adapted modified ver­
sion of the U.S. RIPIS (Sprini, Cardica, & Gangemi, 1992). In 1995, it 
became operational in Italy, and is distributed by the major Italian 
publisher, Organizzazioni Speciali,, in Florence. 

In developing foreign-language forms of the AVA, it was neces­
sary to replace adjectives with other grammatical structure, for ex­
ample, adverbs, gerunds, and so on. It was not that a literal 
translation of an adjective did not exist, but rather that the trans­
lated often had very different meanings in the receiving target lan­
guage. For example, in French, gregarious became "aime de vivre 
en groupe"—loves to live in a group (idiomatic). In Italian, ap­
pealing became "pieno di fascino"—full of charm. In Portuguese, 
self-conscious became "consciente de mini mesmo"—conscious 
of one's self. Much of the research with adjectives on the AVA was 
begun in 1957 in the United States and in 1967 was begun to be 
conducted in the many foreign countries in which the adjective 
checklist was being adapted for research purposes. 
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In addition to ensure both proper translation and the cultural 
content of items, an effective procedure to follow in the cultural ad­
aptation of assessment instruments is to alter the administration of 
procedures to better ones if they are amenable in the target culture 
and are confirmed by developmental research data. Such an inci­
dent is reported in Merenda, Maio, Guadagnoli, and Yu-Wen 
(1984). The original scale (Novack, Bonaventura, & Merenda, 
1972/1979) and all of the foreign forms except the Chinese form 
had classroom teachers base their ratings at the end of each month 
on their perceptions of each pupil's behavior in addition to docu­
ments of classroom performance in each of their respective portfo­
lios. In planning the development of the Chinese form, Emily Miao 
convinced me that in Taiwan it would be possible and more appro­
priate to have each classroom teacher initiate and actually observe 
and record the pupil's response to the relevant items at the end of 
each month rather than depend on perceptual recall. This is what 
was done and proved to be successful in developing the opera­
tional Chinese form of the RIPIS. Such items were, for example, 
"Has difficulty catching a ball"; "Has difficulty jumping rope"; "Has 
difficulty remembering what is shown." 

In the cultural adaptation process of adapting the several instru­
ments in English to the language and culture of many different coun­
tries for inclusion in cross-cultural research projects between 1967 
and 1995, unexpected and unpredictable incidents occurred. Re­
gardless of the careful steps taken, as previously discussed, they did 
not always prevent problems that required correction from 
occuring. Project Talent for Sicily, which was initiated in 1967, in my 
first Fulbright year at the Laboratory of Applied Psychology, Univer­
sity of Palermo, was devoted to developing a test battery to identify 
the latent talents of Sicilian youth. 

In the talent identification phase of the Project, the principal data 
were gathered on a battery of translated instruments, which in­
cluded the Skill With Vocabulary (MOS-1) Test. This test presents to 
the testee a brief dictionary definition of a word plus the first letter of 
the word followed by a number of blank spaces equal to the number 
of letters required to complete the word. One of these items in the 
original U.S. form reads: "Money, especially ready money; currency 
or equivalent, paid promptly after purchasing." The correct re­
sponse in English is cash. In the scoring key for the Italian form, it 
was indicated by "c," an eight-letter word beginning with c. The Ital­
ian equivalent to cash is contanti, and was expected to be as well 
known to high school students in Italy as cash is to junior high and 
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high school students in the United States (Merenda, Clarke, & 
Jacobsen, 1965; Merenda, Hall, Clarke, & Pascale, 1962; Merenda, 
Jacobsen, & Clarke, 1966). 

The tests in the MOS Battery were all spiral tests. When the item 
analysis on MOS-1 was performed with the Italian data, this particu­
lar item revealed a high difficulty level; that is, the/? value of the item 
was low, contrasted to the highp value that was known to exist for 
U.S. samples. Subsequent review of the individual responses re­
vealed that as many of the Italian students wrote cambiale as wrote 
the correct response in the scoring key. It was merely a coincidence 
that cambiale is an eight-letter word beginning with c. Although the 
word does not fit the dictionary definition, it was recognized imme­
diately that cambiale had to be considered a correct response. 
Hence, with two correct responses to the item in the Italian form, the 
p value was increased to match that in the U.S. form. In the Italian 
culture in the 1960s, before credit cards were introduced in Italy, 
using cambiale was a way of life, especially among working-class peo­
ple. They are analogous to scrip money and were used as cash if the 
person did not have the cash on hand to pay for the purchase. In Italy 
in those days, a person could go to the bank, just so long as he or she 
was gainfully employed and had no history of defaulting on pay­
ments to the bank, and be issued cambiale in the amount of the pur­
chase. Hence, cambiale were equivalent to cash. Cambiale have now 
been mostly replaced by bank credit cards as well as American Ex­
press, MasterCard, and VISA. So if the Italian MOS-1 were to be used 
today, the scoring key would necessarily indicate that there is only 
one correct response, contanti. 

In the initial attempts to develop an adapted Persian (Farsi) ver­
sion of the RIPIS, during the data-processing step of performing fac­
tor analysis of the teachers ratings of children in Iran, the computer 
suddenly stopped. Upon investigation, it was discovered that item 
25, "Turns in papers which show many erasures," was faulty. It simply 
was inappropriate for the sample that provided the data for the pilot 
study. At the point of generating the correlation matrix, no correla­
tion coefficients could be calculated between this item and all the re­
maining items because it possessed zero variance. The responses of 
all the teachers to this item were "Never," which was assigned a 
scaled score of 1 point. Hence, the ratings for the item yielded a 
mean of 1 and a standard deviation of 0. In analyzing the cause of this 
unusual result with my Iranian collaborator, it was determined that 
in the particular schools in Iran from which the samples were drawn 
(Grades K-2), pencils with erasers were not used. Instead paint 
brushes were used in teaching these very young children to begin 
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learning the Farsi language. However, not all schools in Iran fol­
lowed the same method of teaching writing as these schools did. It 
was simply an unforeseen coincidence; the sample was an intended 
stratified one, representative of young schoolchildren drawn from 
state schools ranging from a socioeconomically deprived district to a 
private school in an upper-class district (Merenda, 1990b). 

The problems that were experienced by the adaptive test develop­
ment researchers were quickly understood by them and corrective ac­
tion was taken. They are described here to illustrate what can and does 
happen even when all the necessary steps are taken to properly adapt 
instruments to a new culture. When translation is the only step taken in 
transporting instruments from one culture to another—no matter how 
accurately and effectively it is accomplished—incidents such as these 
do occur and go undetected. In order to properly adapt tests, substan­
tial psychometric data must be gathered, analyzed, and explained. 

ANOTHER REAL-LIFE EXPERIENCE 

Before proceeding to the most serious and regretable occurences 
caused by faulty practices in transferring assessment instruments 
from one culture to another simply through translation, often faulty 
as well, the following incident is described: In the early 1970s, I 
served on an advisory board of the Scuola per i super-dotati (School 
for the super-gifted) in Petralia Sopranna, Sicily The other members 
of the board were Scarvia Anderson, Samuel Messick, Miriam 
Goldberg, Margaret Mead, and her doctoral student, Josephine 
Danna. The school had been founded by the local priest of this Sicil­
ian mountain town, Rev. Calogero LaPlaca. Through his untiring ef­
forts, Father LaPlaca was able to obtain sufficient external funding to 
provide not only free education, but also room and board for the 
gifted children, and to annually expand the school's facilities. In 
identifying and selecting potential gifted students for each future 
class, Father LaPlaca would spend a good part of each year visiting 
schools throughout the island, and ask each principal to allow him 
to talk to the one student who in the principal's judgment was con­
sidered to be the very best. Father LaPlaca would then talk to the stu­
dent, and if the student was interested in attending the "Scuola," he 
would then talk with the parents to convince them to allow their 
child to leave their own home town or city to become a student in 
the school for the gifted. 

As it was my custom to spend my summers in Sicily working on my 
own research project at the University of Palermo, Father LaPlaca al­
ways looked forward to spending a few hours or days in consultation 



336 MERENDA 

with me. One summer, during our first meeting that year, he immedi­
ately separated me from my wife and placed me in another car on our 
way to lunch, with another priest. It so happened that Father LaPlaca 
was deeply disturbed and wanted me to consult with the priest on 
what he had just reported to Father LaPlaca. The priest, who had 
taken a course at the University of Rome on the administration, scor­
ing, and interpretation of the new Italian form of the Wechsler Intelli­
gence Scale for Children, had recently tested all of the currently 
enrolled students at the school. With the exception of one 
"super-gifted" student who attained a total IQ of 108, all the other 
children fell in the borderline-dull/normal ranges (70s to 90s). Need­
less to say,I spent most of the automobile drive to the restaurant ex­
plaining to the two priests the fallacy of testing Italian children with a 
test developed, standardized, and normed in the United States, and 
simply translated into the Italian language. What had been translated 
were not only the items but the scoring procedures and how to de­
termine scale scores, IQs, and qualitative description of intelligence 
ranges according to U.S. norms. Hence, the results were about whatI 
would have expected and predicted! 

MOST SERIOUS AND REGRETTABLE OCCURRENCES 

The problems previously cited as examples of what were experi­
enced over a long period of cross-cultural research in adapting test 
instruments were serious, but not devastating. Although they de­
layed the progress toward successful adaptation, and the develop­
mental costs in terms of time, money, and effort were substantially 
increased, the problems were eventually resolved. However, other 
problems for which there was no immediate remedy caused the re­
searchers much more than delay. These underlying causes were: (a) 
simply translating an instrument from the original language to an­
other, and (b) assuming that the original instrument was psycho­
metrically sound and/or sound psychometric properties would 
transfer from the originating to the receiving culture. The conse­
quences were devastating to all who were involved in these inci­
dents. Let me explain. 

In early 1982, Leandro Almeida, Assistant in the Department of 
Psychology and Educational Sciences at the University of Porto, Por­
tugal, was a doctoral student at the University of Louvain, Belgium. 
His major professor and dissertation supervisor was George Meuris, 
author of the Meuris Differential Reasoning Test Battery. Almeida, 
who later was to become a leading psychologist in Portugal and au­
thor of an adapted Portuguese version (Almeida, 1988), came to the 
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United States seeking consultation in psychological testing and 
psychometrics. He selected three of us to consult: Robert Rosenthal 
(Harvard), Robert Sternberg (Yale), and Peter Merenda (University of 
Rhode Island). He arrived first in Cambridge but learned that 
Rosenthal was on sabbatical leave and not available. He then sought 
me out in Providence before traveling to New Haven to consult with 
Sternberg. Thus began a long professional relationship that 
continues to this day. 

In 1984,1 took early retirement from the University of Rhode Is­
land. The main reason why I retired early was to accept short-term 
appointments at universities abroad to teach psychometrics to psy­
chology faculty members who were required to conduct substan­
tive research in order to retain their positions and/or be advanced 
in rank. From 1984 to 1993, my principal assignments were in Por­
tugal at the Universities of Lisbon, Porto, and Minho. During that 
period, as in other Mediterranean countries, for example, Italy and 
Greece, universities awarded only one degree—the Baccalaureate 
degree. Institutes or departments of psychology were staffed by ei­
ther a single professor, or very few professors. The major responsi­
bilities for teaching students rested with "Assistants" who primarily 
possessed the Baccalaureate in Psychology. In Portugal, there were 
two levels of Assistant, A and B (now comparable to assistant pro­
fessor and associate professor). It was the approved research that 
was required in order to advance from Level A to Level B. Unsuc­
cessful Assistants were dismissed from the university faculty and 
were destined to become high school teachers, at best. Therefore, 
acceptable research projects that could be completed and success­
fully defended assumed the highest priority to be accomplished by 
a Level A Assistant. 

My short-term courses of instruction mainly involved teaching 
multivariate statistics, research methodology, factor analysis, 
psychometric methods, and computer-processing courses similar to 
those I had taught in the United States. In addition to teaching formal 
courses while I was in Portugal, I met regularly with the Assistants to 
review with them their research proposals and to advise them. On 
many of these occasions, I had strong reservations about the projects 
they were undertaking. It was the practice of the Assistants to select 
an assessment instrument in an area in psychology in which she or 
he was interested in conducting research and simply translate it into 
Portuguese. The sampling procedures in the research and the statis­
tical methods employed in analyzing the data based on instruments 
that had been translated (mainly from English to Portuguese) were 
generally proper and accurate. However, in some cases, after months 
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of hard work and personal expense, disaster occurred. When I re­
turned to Portugal the following year or later, I would often find sev­
eral Assistants who were anxiously awaiting my return. The problem 
underlying the anxiety was that the output of the analysis of data 
made little or no sense, neither to the researchers nor to their super­
visors. More often than not, there were problems related to confir­
mation of the factor structure, the translated Portuguese version of 
an instrument, or often the lack of meaningful structure. 

Two examples of such experiences, which were disappointing and 
frustrating to me and distressful to the researcher, are discussed: 

1. An Assistant in Psychology at a university in Portugal, who was 
pursuing a Ph.D. degree at a university in France, had completed a 
substantial portion of her doctoral research. She had written a num­
ber of chapters in her dissertation, but was having considerable diffi­
culty in explaining the voluminous data that she had processed 
while in France as a full-time doctoral student. With these ambiguous 
data she had waited anxiously for me to arrive to take up my teaching 
and advising duties in her faculty. To my disappointment and to her 
chagrin, it did not take long to discover the basis of the problem. The 
assessment instruments, which were evaluated by exploratory factor 
analysis methods, were faulty because they had not been properly 
and fully culturally adapted. Singular matrices were involved in the 
analyses so that negative, latent roots (eigenvalues) were extracted. 
In order for a correlation matrix to be legitimately factor analyzed, it 
must possess the property of being "gramian." A gramian matrix is 
one that is symmetrical and whose eigenvalues are all positive and 
near or at zero as a minimum. Such matrices are called "positive 
semi-definite" or "positive definite." All other matrices are known as 
singular matrices and should not be factored by any method of factor 
analysis. If a singular matrix is subjected to factor analysis, negative 
eigenvalues will be yielded and the results will not satisfy the basic 
equation for factor analysis (Merenda, 1997; Tatsuoka, 1971). There­
fore, the factor analysis outputs revealed absolutely no structure for 
the instruments. The factor loadings for most items were in the .20s 
or less and many were near zero. These results made it impossible 
for me to advise her how the instruments could be modified and 
scored for renorming. 

2. This case involved an Assistant who had previously been a stu­
dent of mine, when I had previously helped her complete a major 
research project successfully, which had helped earn her a promo­
tion in rank. She was again enrolled in one of my classes, had just 
completed another research project, and was vying for another 
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promotion. In the data-processing phase of her research, she was 
able to explain much of the data that had been analyzed, but was 
puzzled by the findings of a questionnaire from a culture outside of 
Portugal, which were basic to the main hypotheses of the study. 
These data were related to responses she had gathered by survey­
ing mothers of schoolchildren, door-to-door. In modifying her 
questionnaire for adaptation to the Portuguese culture, she had fol­
lowed my previous instructions to properly translate the items, and 
to change the item response format from dichotomous scoring to 
interval scaling of ratings on either 5-point or 7-point intervals. Un­
fortunately, the results were uninterpretable. I suspected that the 
intercorrelation matrices were not appropriate for factor analysis 
because they failed to possess the required properties. They, as in 
Example 1, were not nonsingular Gramian matrices (Merenda, 
1997; Tatsuoka, 1971). Upon inspection of the computer output 
listings of the eigenvalues, they all produced some negative 
eigenvalues. What had caused the intercorrelation matrices to be 
distorted? The answer lay in the inspection of the 5-point and 
7-point item response scale distributions. Some were disjointed; 
others were incomplete or severely and excessively skewed with 
obvious floor or ceiling effects. Either the items in the question­
naire were not culturally adapted, or possibly the original question­
naire was not psychometrically sound. There was no alternative for 
the researcher but to sacrifice 2 years of intensive research in en­
deavoring to adapt the questionnaire and to start all over again! 
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In the introductory chapter to this volume, Hambleton reviews a wide 
range of general issues pertaining to the cross-cultural adaptation of 
measures of achievement, aptitude and personality. Important 
sources of error encountered in adapting tests are described, and 
guidelines for reducing error and enhancing test validity are offered 
(Hambleton, 1994; Hambleton & Patsula, 1999; van de Vijver & 
Hambleton, 1996). Three broad categories of issues and problems 
encountered in test adaptation are considered in detail in these publi­
cations: (a) cultural and language differences, (b) technical and meth­
odological problems, and (c) factors that influence the interpretation 
of test results. Practical guidelines recently developed by the Interna­
tional Test Commission (ITC) for translating and adapting educa­
tional and psychological tests are also reported and discussed. 

The ITC Test Adaptation Guidelines provide excellent recommen­
dations of methods and procedures for the cross-cultural adaptation 
of educational and psychological tests. Following these guidelines is 
essential in adapting measures of achievement and aptitude to facili­
tate comparison of the relative performance of students from differ­
ent languages and cultures. Whereas the ITC Test Adaptation 
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Guidelines are applicable to adapting all types of psychological tests, 
personality traits and emotional states are quite different from apti­
tudes and abilities (Anastasi, 1988). Emotional states and the behav­
iors that comprise personality traits are more subjective and less 
clearly defined than aptitudes, abilities, and achievement. Moreover, 
as Anastasi observed: "Even more than ability tests, personality tests 
can be expected to show large subcultural as well as cultural differ­
ences" (p. 532). 

Differences in the interpretation of test instructions also contrib­
ute to problems in the cross-cultural adaptation of measures of emo­
tions and personality. For example, Marsella and Leong (1995) 
observed that persons from non-Western cultures may be uncom­
fortable in giving true-or-false responses to the items of the Minne­
sota Multiphasic Personality Inventory (MMPI) because persons 
from collectivist cultures typically place greater emphasis on situa­
tional factors that influence their feelings and behavior. To illustrate 
this point, Marsella and Leong (1995) quoted a Filipino respondent 
to the MMPI who clearly expressed this concern: "Sir, sometimes 
true and sometimes false. I cannot tell you true or false all the time" 
(p. 208). Understanding such differences in the reactions to test in­
structions of respondents from different cultures requires knowl­
edge of the special conditions and circumstances that are 
characteristic of a particular culture (Anastasi, 1988). 

Construct equivalence is an essential requirement in the cross-
cultural adaptation of all types of tests, and "care must be taken to 
choose situations, vocabulary, and expressions that will adapt easily 
across language groups and cultures" (Hambleton, see chap. 1, this 
volume). In adapting measures of personality and emotions, special 
attention must also be given to the state-trait distinction (Anastasi, 
1988; Cattell & Scheier, I960; Cohen, Swerdlik, & Smith, 1992, 
Lonner, 1990; Spielberger, 1966b), and to item intensity-specificity 
(Anastasi, 1988; Spielberger, Gorsuch, & Lushene, 1970). In assess­
ing individual differences in personality traits, the relative frequency 
of occurrence of emotional states must also be evaluated 
(Spielberger, 1983, 1988). 

The nonequivalence of constructs in different languages and cul­
tures is perhaps the most serious source of error in adapting mea­
sures of personality and emotion, as was noted by Hambleton in the 
first chapter of this volume. Cross-cultural equivalence is especially 
difficult to obtain with measures of personality because there is, as 
yet, relatively little agreement in regard to the criteria for defining 
the fundamental personality dimensions (Cohen et al., 1992; 
Cronbach, 1990; Hall & Lindzey, 1970). For example, there is only 
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limited coherence between measures of the clinical syndromes on 
which MMPI scale scores are based and the personality dimensions 
assessed by the MMPI. Recognition of this shortcoming has stimu­
lated the development of the MMPI-2 Content Scales for assessing 
anxiety, fear, depression, anger, and other personality-related vari­
ables (Butcher, Graham, Williams, & Ben-Porath, 1989). 

During the past 20 years, the so-called "big five" dimensions of 
personality have received substantial acceptance as fundamental 
personality constructs (e.g., Digman, 1990; Goldberg, 1981; John, 
1990). However, Neuroticism, one of the big five personality dimen­
sions assessed by the widely used NEO Personality Inventory (NEO 
PI-R: Costa & McCrae, 1992) and also by the Eysenck Personality 
Questionnaire (EPQ: Eysenck& Eysenck, 1975), is a highly complex 
heterogeneous construct composed of a number of more funda­
mental dimensions. This complexity was reflected in the identifica­
tion of Anxiety, Anger-Hostility and Depression, three of the six 
major facets of Neuroticism that are assessed by the NEO PI 
subscales (Costa & McCrae, 1992). These facets may be considered 
as major dimensions of the neuroticism syndrome. 

This chapter focuses on relatively unique problems that are en­
countered in the cross-cultural adaptation of measures of emotion 
and personality. We first examine emotion and personality as psycho­
logical constructs. We then consider the cross-cultural equivalence of 
concepts of emotion and personality in an evolutionary context, and 
how cultural differences influence the meaning of words that are used 
to describe these constructs. The critical need to take the state-trait 
distinction into account in adapting measures of emotional states and 
personality traits is then analyzed, and culture-specific examples of 
the adaptation of anxiety measures from English into other languages 
are discussed. The effects of language and culture in adapting mea­
sures of the experience, expression, and control of anger in different 
Spanish-speaking cultures are also examined. 

MEASURING PERSONALITY TRAITS 
AND EMOTIONAL STATES 

According to Hall and Lindzey (1970), "no substantive definition of 
personality can be applied with any generality" (p. 9). Definitions of 
personality vary from comprehensive accounts of behavior in all of 
its complex details to specific descriptions of individual personality 
traits (Anastasi, 1988; Guthrie & Lonner, 1986). Anastasi empha­
sized the importance of defining personality in terms of meaningful 
trait concepts that describe categories into which behavior must be 
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classified if it is to be accurately measured. Consistent with 
Anastasi's emphasis on fundamental traits, Cohen et al. (1992) de­
fined personality as "an individual's unique constellation of psycho­
logical states and traits" (p.401). Anxiety, anger, and curiosity are 
examples of meaningful states and traits that are uniquely related to 
personality (Spielberger, Reheiser, & Sydeman, 1995). 

The cross-cultural equivalence of anxiety and anger as emotional 
states and personality traits is facilitated by the fact that these funda­
mental emotions appear to be universal products of evolution. In 
his classic book, Expressions of Emotions in Man and Animals, 
Darwin (1872/1965) concluded, and others have confirmed 
(Ekman, 1973; Izard, 1977; Tomkins, 1962), that fear and rage are 
intense emotions that can be identified by facial expressions, not 
only in humans, but also in many animal species. Consistent with 
these research findings, Dimberg (1994, 1998) observed that dis­
tinctive facial reactions are manifested after very brief exposure to 
fear and anger-related relevant stimuli, such as snakes and angry 
faces, indicating that the perception of threatening stimuli can in­
stantaneously evoke specific emotions. 

Plutchik (1984) has proposed a "psychoevolutionary" theory that 
defines emotions as complex states that can be inferred from subjec­
tive reports, physiological changes, and various forms of behavior, 
which can best be understood in an evolutionary context. In endors­
ing a Darwinian ethological perspective, Plutchik (1984) pointed out 
the adaptive role of emotions in motivating what Cannon (1963) de­
scribed as behavioral fight-or-flight reactions to environmental 
emergencies that increased the organism's chances for survival. 
However, as was noted by Plutchik, description of the feelings associ­
ated with these behavioral reactions will depend on a person's 
experience with a particular language. 

The words used in different languages to describe emotional 
states and personality traits generally have a wide range of connota­
tions (Rogler, 1999; Wierzbicka, 1994). Even within a particular lan­
guage, the same word may have a variety of meanings in different 
subcultures (Anastasi, 1988). Therefore, differences between and 
within cultures, in the meaning of the words used to describe emo­
tional states and personality traits, are especially problematic in the 
cross-cultural adaptation of measures of these constructs (Rogler, 
1999). The following are examples of subcultural differences in the 
meaning of Spanish words (Cabrera, 1998): 

• In Carribbean countries guagua means bus, but this same 
word refers to a baby or child in Chile, Colombia, and Peru. 
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• Verraco is a pig in Cuba, but has the connotation in Colombia 
of a person who is tough. 

• In Cuba, bicho refers to an insect, but describes a penis in 
Puerto Rico. 

• In Spain, the verb coger has the innocuous meaning to take or 
to seize, but means having sex in Mexico and Venezuela. 

These examples clearly indicate that the successful adaptation of 
self-report measures of emotional states and personality traits re­
quires the careful selection of key words (or idioms) that have essen­
tially the same meaning in both the original (source) and second 
(target) languages. However, ensuring accurate representation of 
the psychological concepts that are assessed is often difficult be­
cause languages differ in the connotations of words used to describe 
the feelings and cognitions associated with different emotional 
states and personality traits. Moreover, as noted by Wierzbicka 
(1994) "the set of emotion terms available in any given language is 
unique and reflects a culture's unique perspective on people's ways 
of feeling" (p. 135). 

Self-report measures of anxiety and other emotions cannot be 
simply translated and back-translated, but must be adapted for 
cross-cultural research. The process of 'back-translation' is tradi­
tionally used to facilitate adapting educational and psychological 
tests from one language into another language (Brislin, 1970, 
1986). In the back-translation of test items, from the target lan­
guage into the original language, the literal translation of words is 
emphasized. However, the back-translation of an original scale 
item is often less adequate than constructing a new item based on 
an equivalent cross-cultural conceptual definition of the emotional 
state or personality dimension that is being measured (Spielberger 
& Diaz-Guerrero, 1983). This is especially true in adapting idiom­
atic expressions. 

LeCompte and Oner (1976) maintained that translating of key 
words and idiomatic expressions is especially difficult, and may re­
quire frequent consultations with language experts. From the stand­
point of the literalness or exactness of the translation, they 
recommended that items be grouped into three categories: (a) items 
with key words whose translations closely fit the meaning of the 
word in the source language, (b) items with keywords for which it is 
difficult to find corresponding items in the target language, and (c) 
items with a linguistic form that cannot be translated from the source 
language to the target language without changing the grammatical 
construction. A number of cycles of translation and back-translation 
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maybe required before an adequate adaptation can be developed for 
the latter type of item (Spielberger & Sharma, 1976). 

In adaptating measures of emotional states and personality 
traits, the keyword for an item in the source language may have sev­
eral different translations that are equally acceptable in the target 
language. Different key words in two or more items in the source 
language may also be represented by a single word in the target lan­
guage. Where the literal translation of a test item is not possible, it is 
important to retain the essential meaning of the original item by se­
lecting a synonym of the keyword that reflects its basic meaning in 
the target language. 

When adapting idiomatic expressions, special care must be taken 
to translate thefeeling connotation of the idiom, rather than translat­
ing the literal meaning of the individual words (Guthrie & Lonner, 
1986). Identifying comparable idiomatic expressions in the lan­
guage into which a scale is being translated is preferable to the literal 
translation of the original idiom. Consequently, in translating and 
adapting idioms, the cross-cultural equivalence of the theoretical 
concepts that are being measured is essential. Given the difficulties 
that are likely to be encountered in translating key words and idiom­
atic expressions, a substantially larger pool of items than will be 
eventually needed should be constructed in order to capture the full 
meaning of the construct that is being measured. Statistical proce­
dures can then be used to determine which items have the best inter­
nal consistency as measures of the specified construct. 

Measuring State and Trait Anxiety 

Though contemporary interest in anxiety phenomena has historical 
roots in the philosophical and theological views of Pascal and 
Kierkegaard (May, 1977), it was Freud (1924,1936) who first attempted 
to explicate the meaning of anxiety within the context of psychological 
theory. He regarded anxiety as "something felt," an unpleasant affective 
state or condition. According to Freud (1924), this state, as observed in 
patients with anxiety-neurosis, was characterized by all that is covered 
by the word nervousness, which includes apprehension or anxious ex­
pectation, and efferent discharge phenomena. 

Anxiety is distinguishable from other unpleasant affective (emo­
tional) states such as anger, grief, or sorrow, by its unique combina­
tion of phenomenological and physiological qualities. These give 
to anxiety a special "character of unpleasure" that, although diffi­
cult to describe, seems "to possess a particular note of its own" 
(Freud, 1936, p. 69). The subjective, phenomenological qualities of 
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anxiety—the feelings of apprehensive expectation or dread—were 
emphasized by Freud, especially in his later formulations, whereas 
the physiological-behavioral (efferent) discharge phenomena, al­
though considered an essential part of an anxiety state and an im­
portant contributor to its unpleasantness, was of relatively little 
theoretical interest to him. Freud was mainly concerned with iden­
tifying the sources of stimulation that evoked anxiety reactions, 
rather than analyzing the properties of such states. He hoped to dis­
cover, in the prior experience of his patients, "the historical ele­
ment ... which binds the afferent and efferent elements of anxiety 
firmly together" (1936, p. 70). 

Anxiety has been investigated in numerous studies in which par­
ticipants who were presumed to differ in motivation or drive level 
(Spence, 1958) were selected on the basis of their extreme scores on 
questionnaires such as the Taylor (1953) Manifest Anxiety Scale 
(MAS), a self-report measure consisting of 50 MMPI items. The per­
formance of high- and low-anxious subjects was then compared on a 
variety of tasks to test hypotheses derived from Hullian Learning 
Theory (Spence, 1958). The findings in these studies suggested that 
high MAS scores predicted performance on learning tasks, but only 
in situations involving some degree of stress (Spielberger, 1966a). 
Research on anxiety and learning has also shown that task difficulty, 
individual differences in intelligence, and factors that influence the 
relative strengths of correct and competing responses in a particular 
learning situation must be taken into account. 

Cattell and Scheier (1958, 1961) pioneered the application of 
multivariate techniques to measuring the intensity of anxiety as an 
emotional state, and individual differences in anxiety proneness as a 
personality trait (Cattell, 1961, 1963). In investigations of the 
covariation, over time, of a number of different anxiety measures, 
relatively independent state and trait anxiety factors consistently 
emerged (Cattell, 1966). Physiological variables associated with acti­
vation (arousal) of the autonomic nervous system, which fluctuated 
over time and covaried over occasions of measurement (e.g., respira­
tion rate and blood pressure), had strong loadings on the state 
anxiety factor, but only slight loadings on the trait anxiety factor. 

Measures with strong loadings on Cattell's (1961) trait anxiety fac­
tor included self-reports of anxiety that were relatively stable over 
time. Scores on Cattell and Scheier's (1963) IPAT Anxiety Scale, a 
measure of trait anxiety, correlated .85 with the Taylor (1953) MAS. 
This finding provides strong evidence that the MAS measures anxiety 
proneness, or trait anxiety, rather than drive level, which is concep­
tually more closely related to the level of intensity of state anxiety at a 
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particular time. The IPAT and the MAS appear to measure individual 
differences in anxiety as a personality trait, that is, the disposition to 
respond to situations perceived as stressful with more intense eleva­
tions in state anxiety, which contribute to higher drive level. 

The concepts of state anxiety (S-Anxiety) and trait anxiety (T-Anxi-
ety) refer to two related, yet logically quite different constructs 
(Spielberger & Krasner, 1988). S-Anxiety may be defined as a 
psychophysiological emotional state that consists of subjective feel­
ings of tension, apprehension, nervousness and worry, and activa­
tion (arousal) of the autonomic nervous system (Spielberger, 1966b, 
1972). Valid measures of S-Anxiety vary in intensity and fluctuate 
over time as a function of perceived threat. T-Anxiety has the charac­
teristics of a class of constructs that Atkinson (1964) described as mo­
tives, and that Campbell (1963) called acquired behavioral 
dispositions (Spielberger & Diaz-Guerrero, 1983). The attributes of 
T-Anxiety include relatively stable differences between people in the 
tendency to perceive stressful situations as more or less dangerous 
or threatening, and in the disposition to respond to such situations 
with corresponding elevations in S-Anxiety. Measures of T-Anxiety as­
sess the frequency that anxiety states have been experienced in the 
past, and the probability that S-Anxiety will be manifested in the 
future as a reaction to threatening stimuli (Spielberger, 1983; 
Spielberger & Krasner, 1988). 

State-Trait Anxiety Theory posits that people who are high in 
T-Anxiety perceive social-evaluative situations as more threatening 
than do persons who are low in T-Anxiety (Spielberger, 1972,1979). 
Consequently, persons high in T-Anxiety are more likely to experi­
ence intense elevations in S-Anxiety in such situations. The 
State-Trait Anxiety Inventory (STAI) was developed to provide reli­
able, relatively brief self-report scales for assessing state and trait anx­
iety in research and clinical practice (Spielberger et al., 1970). 
Freud's (1936) danger signal theory and Cattell's (1963, 1966) con­
cepts of state and trait anxiety (Cattell & Scheier, 1958, 1961), as re­
fined and elaborated by Spielberger (1966b, 1972, 1979), provided 
the conceptual framework that guided the test construction process. 

Construction of the State-Trait Anxiety Inventory 

The STAI S-Anxiety scale was constructed to measure variations in 
the intensity of anxiety as an emotional state. At low levels of S-Anxi-
ety, a person feels calm and secure. Feelings of increased tension, ap­
prehension, and nervousness are experienced as S-Anxiety 
increases, with extremes of fright and panic at the highest levels. 
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Thus, the concept of state anxiety implies an intensity dimension, 
and the concept of item-intensity specificity calls attention to the fact 
that items that measure the intensity of an emotional state will be 
more effective at some levels of intensity than at others (Spielberger 
etal., 1970). 

Although the importance of item-intensity specificity was empha­
sized by Anastasi (1988), this concept has been largely ignored or, at 
best, only marginally recognized in the construction of measures of 
emotional states and personality traits. The importance of item-in-
tensity specificity was implicitly recognized by Zuckerman (1960), 
who included items that described positive feelings to measure low 
levels of anxiety, in his Affect Adjective Check List (AACL). This con­
cept explicitly guided the construction of the STAI (Form X) State 
Anxiety Scale, which included equal numbers of anxiety-present and 
anxiety-absent items to facilitate measuring of a wide range of inten­
sity (Spielberger et al., 1970). The STAI anxiety-absent items, such as 
"I feel at ease," are more sensitive in assessing lower levels of S-Anxi-
ety, whereas STAI anxiety-present items, with keywords such as tense 
or nervous, are more effective in measuring high levels of intensity. 

The initial goal in developing the STAI was to construct an inven­
tory with a single set of items that could be used with appropriate in­
structions to assess both the intensity of state anxiety and individual 
differences in trait anxiety. In responding to the STAI S-Anxiety Scale, 
subjects were instructed to rate the intensity of their feelings of anxi­
ety (e.g., "I feel nervous") "right now, at this moment" on the follow­
ing 4-point scale: not at all; somewhat; moderately so; very much so. 
The instructions for the STAI T-Anxiety Scale required respondents 
to indicate how they "generally feel" by reporting how often they 
have experienced anxiety-related thoughts, feelings, and somatic 
symptoms on the following 4-point rating scale: almost never; 
sometimes; often; almost always (Spielberger, 1983). 

In evaluating the stability and concurrent and construct validity of 
the preliminary STAI (Form A), the psycholinguistic connotations of 
the key words in several items interfered with their use as measures 
of both S-Anxiety and T-Anxiety. Altering the instructions could not 
overcome the strong state or trait implications of these key words 
(Spielberger et al., 1970). For example, "I feel upset" was found to be 
a highly sensitive measure of S-Anxiety, as reflected in significantly 
higher item scores under stressful conditions and lower scores 
under relaxed conditions. Moreover, when given with trait instruc­
tions, scores on this item were unstable over time, and correlations 
of these scores with other T-Anxiety items were relatively weak 
(Spielberger, 1985). In contrast, scores on the item, "I worry too 



352 SPIELBERGER, MOSCOSO, BRUNNER 

much," correlated highly with other T-Anxiety items, but did not reli­
ably increase under stressful experimental conditions, and failed to 
decrease under relaxed conditions, as was required for a valid 
measure of S-Anxiety (Spielberger et. al., 1970). 

Given the difficulties encountered in measuring S-Anxiety and 
T-Anxiety with the same items, the test construction strategy for the 
STAI was modified, and separate sets of items were selected for mea­
suring the intensity of S-Anxiety as an emotional state and individual 
differences in T-Anxiety as a personality trait. Twenty items with good 
concurrent validity as measures of T-Anxiety, as indicated by signifi­
cant correlations with the MAS (Taylor, 1956), the IPAT Anxiety Scale 
(Cattell & Scheier, 1963) and the Welsh (1956) Anxiety Scale, were 
selected for the STAI (Form X) T-Anxiety Scale. The scores for these 
items were relatively stable over time (Spielberger et al., 1970). 

The 20 items with the best construct validity as measures of S-Anxi-
ety, as demonstrated by higher scores under stressful conditions and 
lower scores during relaxation, were selected for the STAI (Form X) 
S-Anxiety Scale (Spielberger et al., 1970). Only five items met the va­
lidity criteria for measuring both S-Anxiety and T-Anxiety, permitting 
them to be included in both scales. Thus, 30 of the 40 items compris­
ing the STAI (Form X) S-Anxiety and T-Anxiety scales were sufficiently 
different in construct validity or stability to be regarded as unique 
measures of either state or trait anxiety. 

On the basis of the insights gained from a decade of intensive re­
search with the STAI (Form X), a major revision of this scale was un­
dertaken (Spielberger, 1983). In the construction and standard­
ization of the revised STAI (Form Y), more than 5,000 subjects were 
tested. The primary goal in revising the STAI was to develop "purer" 
measures of state and trait anxiety in order to provide a more valid 
basis for differentiating between anxiety and depression. Careful 
scrutiny of the content validity of the STAI (Form X) items with the 
best psychometric properties resulted in clearer conceptual defini­
tions of the constructs of state and trait anxiety, which guided the 
construction of potential replacement items. 

In constructing the STAI (Form Y), six items with content that 
seemed to be more closely related to depression than anxiety (e.g., "I 
feel blue," "I feel like crying") were replaced. Also replaced were am­
biguous items with marginal psychometric properties for high school 
students, for example, "I feel anxious," which was interpreted by 
many of these students to mean "eager," as in "eager to please." Other 
replaced items contained idioms whose meaning had apparently 
shifted over the past decade, possibly as a consequence of expanded 
drug use by adolescents and young adults (e.g., "I feel high strung"). 
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The selection of the final set of items for the revised STAI (Form Y) 
was based on factor analyses and item remainder correlations, re­
sulting in the replacement of 30% of the original STAI (Form X) 
items. The item replacement procedures are described in detail in 
the revised STAI Test Manual (Spielberger, 1983). Factor analyses of 
the revised STAI (Form Y) items identified clear-cut state and trait 
anxiety factors (Spielberger, Vagg, Barker, Donham, & Westberry, 
1980; Vagg, Spielberger, & O'Hearn, 1980), which were generally 
consistent with the results of previous factor analyses of Form X 
(Gaudry & Poole, 1975; Gaudry, Spielberger, & Vagg, 1975). How­
ever, the state and trait anxiety-absent and anxiety-present factors in 
the four-factor solutions for Form Y were more distinctive than the 
factors found in previous studies of Form X (Spielberger, 1983). The 
Form Y factors were also more differentiated, and had a better and 
more stable simple structure than the comparable factors in Form X. 
The psychometric properties of the revised STAI (Form Y) S-Anxiety 
and T-Anxiety scales were also improved (Spielberger, 1983). 

Cross-Cultural Adaptations of the STAI 

The STAI has been adapted in more than 50 languages and dialects, 
and used extensively in cross-cultural research (Spielberger, 
Sydeman, Owen, & Marsh, 1999). The internal consistency, stability, 
and concurrent and construct validity of the foreign-language adap­
tations of the STAI have also been demonstrated (Spielberger & 
Diaz-Guerrero, 1982), providing impressive evidence of the univer­
sality of anxiety as a meaningful psychological construct. The Chi­
nese, Dutch, French, German, Hindi, Italian, Japanese, Portuguese, 
Russian and Spanish forms of the STAI have been carefully validated; 
most of these forms are also published commercially. The equiva­
lence of the Russian and English S-Anxiety and T-Anxiety scales has 
been verified by the high correlations that were found for Rus-
sian-English bilingual subjects who responded to both forms of this 
measure (Hanin, 1986). 

In generating translations and adaptations of the STAI S-Anxiety 
and T-Anxiety scales, the unique psycholinguistic properties of dif­
ferent languages have been utilized. In Spanish, for example, there 
are two forms of the verb "to be," ser and estar. Ser denotes a rela­
tively stable or permanent characteristic of a person or situation, 
whereas estar has the connotation of a transitory state or temporary 
condition (Spielberger, Gonzalez-Reigosa, Martinez-Urrutia, L. 
Natalicio, & D. Natalicio, 1971). Similarly, the Hindi verbs, raha hun 
and the rahta hun, correspond, respectively, to the concepts of a 
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transitory state and a relatively stable characteristic or personality 
trait (Spielberger, Sharma, & Singh, 1973). 

The fact that the state-trait distinction is intrinsic to the Spanish 
and Hindi languages, as indicated by the psycholinguistic structure of 
these very different language systems, strongly supports the funda­
mental need to distinguish between emotional states and personality 
traits. Furthermore, as previously noted, the state-trait distinction is 
also clearly reflected in particular words that have the connotation of 
anxiety as a transitory state, such as feeling "upset," and by responses 
to items such as "I have disturbing thoughts," which implya more per­
sistent and enduring trait (Spielberger, 1983). 

In addition to strong evidence of the state and trait connotations in­
herent in the linguistic structure of Spanish, Hindi, and other lan­
guages, and in the key words of many individual scale items, it is 
important to assess the full range of intensity that defines an emotional 
state or personality trait (Anastasi, 1988; Spielberger et. al., 1970; 
Spielberger & Sharma, 1976). Similar to the variations in physiological 
magnitude that are evaluated by measures such as heart rate and blood 
pressure, self-report scales for assessing emotional states and personal­
ity traits must be sensitive to variations in intensity. Therefore, in adapt­
ing measures of emotion and personality for cross-cultural assessment, 
identifying words in different languages that denote different levels of 
item-intensity specificity is an essential requirement. 

The inclusion of approximately equal numbers of items in the 
STAI (Form Y) that describe the absence of anxiety not only enhances 
the sensitivity of this measure for assessing lower levels of this con­
struct, but also makes possible the measurement of positive feelings 
such as happiness and self-confidence, which appear to be distinc­
tive emotional states and personality traits. This methodological 
point was clearly recognized in constructing the STAI-JYZ, the Japa­
nese adaptation of the STAI (Form Y). The STAI-JYZ contains equal 
numbers of state and trait anxiety-present and anxiety-absent items, 
and provides separate measures of the positive affective states and 
personality traits that are associated with anxiety. 

It should also be noted that languages differ enormously in the 
size of their affective lexicons, and may also differ substantially in the 
number of words that designate either the presence or absence of an 
emotional state or its level of intensity (Wierzbicka, 1994). Moreover, 
as compared to English, languages such as Spanish contain a much 
larger pool of terms for describing various nuances of emotion and 
associated levels of item-intensity specificity (Spielberger et 
al.,1970). Furthermore, the intensity of an emotion can often be 
most clearly expressed by idioms. The process of adapting idiomatic 
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phrases for use in Spanish adaptations of anger measures is 
discussed in the following section. 

CROSS-CULTURAL ASSESSMENT OF THE EXPERIENCE,

EXPRESSION, AND CONTROL OF ANGER


Over the last quarter century, interest in measuring the experi­
ence, expression, and control of anger has been stimulated by evi­
dence that anger, hostility, and aggression were associated with 
hypertension and cardiovascular disease (Dembroski, Mac-
Dougall, Williams,& Haney, 1984; Williams, Barefoot, & Shekelle, 
1985). Whereas definitions of anger-related constructs are often 
inconsistent and ambiguous, the experience and expression of 
anger are typically encompassed in definitions of hostility and ag­
gression. Clearly, anger is the most fundamental of these overlap­
ping constructs. 

On the basis of a careful review of the research literature on anger, 
hostility and aggression, the following definitions of these constructs 
were proposed by Spielberger, Jacobs, Russell, and Crane, (1983): 

Anger usually refers to an emotional state that consists of feelings that vary in in­
tensity, from mild irritation or annoyance to intense fury and rage. Although hos­
tility involves angry feelings, this concept has the connotation of a complex set of 
attitudes that motivate aggressive behaviors directed toward destroying objects 
or injuring other people. The concept of aggression generally implies destructive 
or punitive behavior directed towards other persons or objects, (p. 160) 

The physiological and behavioral manifestations of anger, hos­
tility, and aggression have been investigated in numerous studies, 
but until recently, angry feelings have been largely ignored in psy­
chological research. Consequently, psychometric measures of 
anger, hostility, and aggression generally do not distinguish be­
tween feeling angry and the expression of anger and hostility in 
aggressive behavior. Most measures of anger-related constructs 
also fail to take the state-trait distinction into account, and con­
found the experience and expression of anger with situational de­
terminants of angry behavior. A coherent theoretical framework 
that recognizes the difference between anger, hostility, and ag­
gression as psychological constructs, and that distinguishes be­
tween anger as an emotional state and individual differences in 
the experience, expression, and control of anger as personality 
traits, is essential for guiding the construction and cross-cultural 
adaptation of anger measures. 
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Measuring State and Trait Anger 

The State-Trait Anger Expression Inventory (STAXI) was developed 
by Spielberger (1988,1999) and his colleagues to measure the expe­
rience, expression, and control of anger (Spielberger et al., 1983; 
Spielberger et al., 1985; Spielberger, Krasner, & Solomon, 1988; 
Spielberger et al., 1995). There were four distinct stages in the con­
struction and development of the six STAXI scales and five subscales. 
In the initial stage, the State-Trait Anger Scale (STAS) was con­
structed to assess the intensity of anger as an emotional state and in­
dividual differences in anger proneness as a personality trait 
(Spielberger et al., 1983). S-Anger was defined as "an emotional 
state marked by subjective feelings that vary in intensity from mild 
annoyance or irritation to intense fury or rage, which is generally ac­
companied by muscular tension and arousal of the autonomic ner­
vous system" (Spielberger, 1988, p. 1). The STAS S-Anger Scale 
assesses the level of intensity of S-Anger at a particular time. 

Trait anger refers to individual differences in the disposition to 
experience angry feelings (Spielberger et al., 1983). The STAS 
T-Anger Scale evaluates how frequently S-Anger is experienced. Re­
search on the factor structure of the STAS T-Anger Scale has consis­
tently identified two substantially correlated, but relatively 
independent factors: T-Angry Temperament and T-Angry Reaction 
(Forgays, Forgays, & Spielberger, 1997; Spielberger, 1988). The 
STAS T-Anger/Temp subscale assesses individual differences in the 
disposition to experience angry feelings without provocation. In 
contrast, the T-Anger/React subscale measures individual differ­
ences in the tendency to experience and express anger in situations 
that involve frustration, negative evaluations, or being treated un­
fairly (Spielberger, 1988). 

Measuring the Expression and Control of Anger 

In the second stage of the development of the STAXI, recognition of 
the importance of distinguishing between the experience and ex­
pression of anger stimulated the development of the Anger Expres­
sion (AX) Scale (Spielberger et al., 1985). The AX Scale assesses how 
often anger is suppressed (anger-in) or expressed in aggressive be­
havior (anger-out). The instructions for responding to the AX Scale 
differ markedly from the traditional trait instructions for the STAS 
T-Anger Scale. Rather than directing subjects to respond according 
to how they generally feel, they are instructed to report how often 
they react or behave in a particular manner when they feel "angry or 
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furious" (e.g., "I say nasty things"; "I boil inside, but don't show it") 
by rating themselves on the same 4-point frequency scale that is used 
with the T-Anger Scale. 

The AX Scale was originally designed to assess a unidimensional 
bipolar continuum of individual differences in how often anger was 
held in (suppressed), or expressed toward other persons or objects 
in the environment. However, factor analyses of the items con­
structed to measure this dimension consistently identified two or­
thogonal factors, which indicated that the AX items were tapping 
independent anger-in and anger-out dimensions (Spielberger et al., 
1985). The correlations between the AX/In and AX/Out scales that 
were constructed to measure these underlying dimensions was es­
sentially zero (Johnson, 1984; Pollans, 1983), providing further evi­
dence that the STAXI AX/In and AX/Out scales assess two 
conceptually distinct and empirically independent constructs. 

In the third stage of the development of the STAXI, the identifica­
tion of anger control as an independent factor stimulated the con­
struction of a scale to assess the control of angry feelings (Spiel­
berger et al., 1988). The content of 3 of the 20 original AX Scale items 
(e.g., control my temper, keep my cool, calm down faster), which 
were included to assess intermediate levels of anger expression as an 
unidimensional bipolar scale, guided the generation of additional 
anger control items (Spielberger et al., 1985). Factor analyses of 
anger control items, along with the AX Scale anger-in and anger-out 
items, identified a strong anger control factor, that was relatively in­
dependent of the anger-in and anger-out factors. The anger control 
items with the strongest loading on the anger control factor, and es­
sentially zero loadings on the anger-in and anger-out factors, were 
selected for the STAXI Anger Control (AX-Con) Scale to assess indi­
vidual differences in how often a person endeavors to control the 
outward expression of angry feelings. 

The fourth stage in the construction of the STAXI was stimulated 
by the research of psycholinguists, who identified English meta­
phors for anger, which called attention to the need to distinguish be­
tween two different mechanisms for controlling anger expression 
(Lakoff, 1987). The prototype of the anger metaphor was described 
as a hot liquid in a container, where blood was the hot liquid and the 
body was the container. The intensity of anger as an emotional state 
is considered analogous to the variations in the temperature of the 
hot liquid. The metaphor, boiling inside, has the connotation an in­
tense level of suppressed anger; blowing off steam connotes the out­
ward expression of angry feelings; keeping the lid on Implies 
controlling intense anger by preventing the outward expression of 
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aggressive behavior. Thus, Lakoff's anger metaphors suggested two 
quite different mechanisms for controlling anger: keeping angry 
feelings bottled up to prevent their expression, and reducing the 
intensity of suppressed anger by cooling down. 

In the original STAXI scale, the content of all but one of the eight 
AX/Con items was related to controlling anger-out (e.g., "I Control 
my temper"). Therefore, a number of new items were constructed to 
assess the control of anger-in by reducing the intensity of suppressed 
anger (Spielberger et al. 1995; Sydeman, 1995). The content of these 
items described efforts to calm down, cool off, or relax when a per­
son feels angry or furious. Factor analyses of the responses of large 
samples of male and female adults to the anger control items 
(Spielberger et al., 1995) identified two anger control factors for 
both genders: Anger/Control-In and Anger/Control-Out. 

Construction of the Spanish Multicultural 
State-Trait Anger Expression Inventory 

Spanish is spoken not only in Spain, but also in more than 20 coun­
tries in Central and South America and the Caribbean, and by more 
than 25 million native speakers of Spanish who reside in the United 
States. Although Spanish is the primary language in most of Latin 
America and for many Hispanic residents in the United States, the 
indigenous cultures of these persons often have profound effects 
on the Spanish they speak, and on the development of personality 
characteristics that influence their behavior. Therefore, it is impor­
tant to recognize the exceptionally complex social and cultural di­
versity of Hispanic populations, and that language differences 
between these groups may outweigh the similarities. Conse­
quently, in adapting English measures of emotion and personality 
for use in Spanish-speaking cultures, care must be taken to ensure 
that the key words and idiomatic expressions used for assessing 
anger-related concepts have essentially the same meaning in differ­
ent Hispanic cultural groups. 

The STAXI-2 was adapted to measure the experience, expression 
and control of anger in culturally diverse populations in Latin Amer­
ica, and in Spanish-speaking subcultures in the United States 
(Moscoso & Spielberger, 1999a). Toward achieving this goal, the 
Spanish Multicultural State-Trait Anger Expression Inventory (STAXI­
SMC) was designed to measure essentially the same dimensions of 
anger that are assessed with the revised STAXI-2 (Spielberger, 1999). 
Scales and subscales were constructed to assess the following dimen­
sions with the STAXI-SMC: (a) State Anger, with subscales for assess­
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ing Feeling Angry and Feel Like Expressing Anger; (b) Trait Anger, with 
subscales for measuring Angry Temperament and Angry Reaction; and 
(c) trait scales for measuring four dimensions of anger expression and 
control: anger-in, anger-out, and the control of anger-in and anger-out 
(Moscoso & Spielberger, 1999b). 

Preliminary translations of the STAX3-2 items were constructed 
for the STAXI-SMC. These items were reviewed by 26 prominent 
Latin American psychologists, who were instructed to recommend 
modifications and corrections in conformance with linguistic 
descriptors of the experience, expression, and control of anger in 
their countries (Moscoso & Spielberger, 1999b). Based on the con­
sensus of these experts, the STAXI-SMC items were revised, and the 
56-item revised scale was administered to 257 participants (179 
women, 78 men) at the 25th InterAmerican Congress of Psychology 
in San Juan Puerto Rico. The sample included respondents from Ca­
ribbean countries (48%), South America (32%), Central America 
(16%), and Spain (4%), who ranged in age from 20 to 78 years (me­
dian age = 36 years). All participants had completed training in psy­
chology, or were currently enrolled in undergraduate or graduate 
psychology programs. 

Factor analyses of responses to the 56 preliminary STAXI-SMC items 
confirmed the hypothesized structural properties of the inventory. The 
eight factors that were identified corresponded quite well with similar 
factors in the STAXI-2. These included two S-Anger factors, two T-Anger 
factors, and four anger expression and control factors (Moscoso & 
Spielberger, 1999a). In separate factor analyses of the S-Anger items, 
two distinctive factors were identified for both men and women: "Feel­
ing Angry" and "Feel Like Expressing Anger." However, gender differ­
ences in the strength of the item loadings on these factors raised 
interesting questions in regard to how Latin American men and women 
may differ in the experience of anger. For women, the "Feeling Angry" 
factor accounted for 73% of the total variance, whereas this factor ac­
counted for only 19% of the variance for males. In contrast, the "Feel 
Like Expressing Anger" factor accounted for 70% of the total variance of 
the men, but only 13% for women. 

The factor analyses of the T-Anger STAXI-SMC items also identi­
fied separate Angry Temperment and Angry Reaction factors, provid­
ing strong evidence that the factor structure for this scale was similar 
to that of the STAXI-2. Factor analyses of the STAXI-SMC anger ex­
pression and control items identified the same four factors as in the 
STAXI-2. The items designed to assess anger-in and anger-out, and 
the control of anger-in and anger-out, had high loadings on the cor­
responding anger expression and control factors, which were simi­
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lar for both sexes. The alpha coefficients for the STAXI-SMC State 
and Trait Anger scales and subscales, and the anger expression and 
anger control scales, were reasonably high, indicating that the inter­
nal consistency of these scales was satisfactory. 

In summary, the results of the factor analyses of responses of the 
Latin American subjects to the STAXI-SMC items of the Latin Ameri­
can subjects identified eight factors that were quite similar to those 
found for the STAXI-2. Separate factor analyses of the S-Anger and 
T-Anger items confirmed the identification of two related but distinc­
tive S-Anger factors: "Feeling Angry" and "Feel Like Expressing 
Anger," and two highly correlated but clearly different T-Anger fac­
tors, Angry Temperment and Angry Reaction. Factor analyses of the 
anger expression and control items also identified the same four fac­
tors that are found in the STAXI-2 (Spielberger et al., 1999). Thus, 
the multidimensional factor structure of the STAXI-SMC for the Latin 
American respondents was remarkably similar to the factor structure 
of the English STAX3-2. 

DISCUSSION AND CONCLUSIONS 

In adapting measures of emotional states and personality traits, the 
nonequivalence of psychological constructs in different cultures is a 
major source of error (see, e.g., Cheung, 2004). Cross-cultural equiv­
alence is especially problematic in adapting personality measures be­
cause agreement is lacking in regard to the criteria for defining the 
fundamental dimensions of personality. Therefore, the cross-cultural 
equivalence of the concepts that define the dimensions that are being 
measured is essential. Special attention must be given to distinguish­
ing between emotional states that vary in intensity, and individual dif­
ferences in personality traits that are relatively stable over time. In 
constructing items to measure emotional states and personality traits, 
it is also essential to take item-intensity specificity into account so that 
the full range of intensity of an emotional state can be assessed. 

The cross-cultural equivalence of anxiety and anger as psychologi­
cal constructs is facilitated by the fact that these emotions appear to 
be universal products of evolution. Darwin observed that fear (anxi­
ety) and rage (anger) are universal characteristics of both humans 
and animals. These emotions mediate and motivate fight-or-flight re­
actions that were recognized by Cannon as contributing to success­
ful adaptation and survival. Both anxiety and anger vary in intensity 
as a function of how individuals react to stressful circumstances, and 
people differ in the intensity and frequency that they experience 
these fundamental emotions. 
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The words used in different languages to describe emotional 
states and personality traits are markedly influenced by cultural dif­
ferences, which reflect the unique perspective of a particular culture 
in regard to the feelings associated with a particular emotion. In the 
cross-cultural adaptation of psychological tests, careful selection of 
words and/or idioms that have essentially the same meaning in both 
the source and target languages is required to ensure accurate repre­
sentation of the psychological constructs that are being assessed. In 
adapting measures of emotional states and personality traits, it is 
also important to consider cultural differences in the meaning of 
words for persons who speak the same language. For example, bicho 
means an insect in Cuba, but refers to a penis in Puerto Rico. 

Traditionally, the process of adapting educational and psychologi­
cal tests has involved the back-translation of items from the target 
language to the source language. Although emphasizing the literal 
translation of each word, this approach gives relatively little consid­
eration to the constructs that are being measured. Two major limita­
tions of back-translation are the difficulty of finding words in the 
target language with meaning equivalent to key words in the source 
language, and translating idiomatic expressions. For idiomatic ex­
pressions, it is essential to adapt the feeling connotation of the idiom 
in the source language rather than translating the literal meaning of 
each word. It is also highly desirable to identify idioms with 
comparable meaning in the source and target languages. 

The construction and selection of items for the STAI was guided by 
Freud's (1936) conception of anxiety as an unpleasant emotional 
state, and the constructs of state and trait anxiety identified by Cattell 
(1961; Cattell & Scheier, 1961). In constructing the STAI, the original 
intention was to use the same items with different instructions to 
measure state and trait anxiety. The items selected for the prelimi­
nary STAI had excellent concurrent and content validity as measures 
anxiety. However, several items that were relatively stable measures 
of individual differences in T-Anxiety lacked construct validity in as­
sessing S-Anxiety because scores on these items were not higher 
under stressful conditions, nor lower after relaxation. Similarly, a 
few items with excellent construct validity as measures of S-Anxiety 
were unstable over time when given with trait instructions. 

Given the difficulty of using the same items to assess S-Anxiety and 
T-Anxiety, the strategy for constructing the STAI was modified. The 
20 items with the best construct validity as measures of S-Anxiety, as 
demonstrated by higher scores in stressful conditions and lower 
scores during relaxation, were selected for the STAI S-Anxiety Scale. 
The 20 items selected for the STAI T-Anxiety Scale were relatively sta­
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ble over time. Each T-Anxiety item also had excellent concurrent va­
lidity, as was indicated by significant correlations with other widely 
used trait anxiety measures such as the MAS and IPAT Anxiety Scale. 

Based on a decade of intensive research with the STAI, a major re­
vision in this inventory was undertaken to distinguish between anxi­
ety and depression. Items with content considered to be more 
closely related to depression than anxiety were replaced, along with 
items found to have marginal psychometric properties for less edu­
cated persons. The balance between items that assessed the pres­
ence or the absence of anxiety was also improved. Factor analyses of 
responses to the revised STAI (Form Y) items identified the following 
four factors: S-Anxiety Present; S-Anxiety Absent; T-Anxiety Present; 
T-Anxiety Absent. 

The STAI has been successfully adapted in more than 50 languages 
and dialects. Cross-cultural adaptation of this measure was facili­
tated by the fact that the state-trait distinction appears to be intrinsic 
in the psycholinguistic structure of languages such as Spanish and 
Hindi, and is also clearly reflected in the key words of a number of 
items that have the connotation of anxiety as a transitory state, or that 
describe anxiety as a persistent and enduring personality trait. The 
inclusion of approximately equal numbers of anxiety-present and 
anxiety-absent items in the revised STAI (Form Y) contributed to the 
assessment of a wide range of intensity in the measurement of S-Anx-
iety and T-Anxiety. The application of procedures described in this 
chapter in the construction and development of a Japanese adaption 
of the STAI (Form Y) is described by Fukuhara. 

In the cross-cultural adaptation of anger measures, it is essential 
to have equivalent conceptual definitions in the source and target 
languages that distinguish between the experience of anger as an 
emotional state, and individual differences in the expression and 
control of anger as personality traits. The construction and develop­
ment of the Spanish Multicultural State-Trait Anger Expression In­
ventory guided by definitions of state and trait anger, and anger 
expression and anger control, as these constructs were conceptual­
ized in the STAXI-2, the revised original English version of this mea­
sure. Factor analyses of the items constructed for the STAXI-SMC 
identified eight factors that were quite similar to the factor structure 
of the STAXI-2. Thus, statistical analyses of the responses to the 
STAXI-SMC items verified that the components of anger assessed 
with this inventory are similar to the anger components assessed 
with the STAXI-2. Research on the STAXI-2 and the STAXI-SMC 
clearly indicates that anger as a psychological construct can be mean­
ingfully defined as an emotional state that varies in intensity, and as a 
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complex personality trait with major components that can be 
measured empirically. 
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