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Test Translation Does Not Signify 
Equivalence 
An intuitive strategy for comparing 
the educational achievement of indi- 
viduals who operate in different lan- 
guages is to translate a test from one 
language into the other relevant lan- 

What problems arise in translating a test to other 
languages? How can performance be compared for 
students who take different language versions of  a 
test? What designs can be used for linking studies? 

omparing the achievement of C students who take different 
language versions of educational 
tests is a difficult, if not impossible, 
task. Such comparisons are trouble- 
some because observed differences in 
test performance between language 
groups could be due to either a dif- 
ference in difficulty between the sep- 
arate language tests or to a differ- 
ence in achievement between the 
groups. Several methodologies have 
been applied to the problem of disen- 
tangling the test difference effect 
from the group difference effect. The 
objective of these methodologies is to 
account for the difference in diffi- 
culty between separate language 
versions of a test by transforming 
the raw test scores from each test 
onto a common scale. This objective 
is called linking the tests. This arti- 
cle reviews and evaluates different 
methodologies for linking tests 
across languages and provides sug- 
gestions for future research in this 
area. 

Purposes of Cross-Lingual 
Assessment 
There is a recent increase in the at- 
tention paid to cross-lingual assess- 
ment. This increase stems in large 
part from the increasing number of 
students throughout the U.S. who 
are not proficient in English, and the 
desire to compare the educational 
achievement of students in different 
countries. In educational and psy- 
chological testing, there are numer- 
ous examples of the use of tests to 

compare individuals across lan- 
guages. Some contemporary exam- 
ples include: 

comparison of the educational 
achievement of students in dif- 
ferent countries, who receive in- 
struction in different languages 
(International Association for 
the Evaluation of Educational 
Achievement [IEAI, 1994; La- 
Pointe, Mead, & Phillips, 1989; 
Miura, Okamoto, Kim, Steere, 
& Fayol, 1993), 
evaluation of the cross-cultural 
generalizability of attitudes or 
psychologcal constructs (Ellis, 
1989; Hulin, Drasgow, & Komo- 
car, 1982; Hulin & Mayer, 1986; 
Martin & Berberoglu, 19911, 
and 
evaluation of the academic pro- 
ficiency of non-English speaking 
students in the United States 
with respect to their English- 
speaking peers (Angoff & Cook, 
1988; CTB, 1988; O’Brien, 
1992). 

Linking different language (DL) 
tests onto a common scale is also rel- 
evant in personnel, licensure, and in- 
dustrial testing (e.g., Ramos, 1981). 
Most linking studies in the U.S. have 
focused on linking tests translated 
into Spanish to an original English- 
language version. However, the link- 

- -  
guages. However, it has long been 
argued that the translation of a test 
from one language to another does 
not result in tests that are psycho- 
metrically equivalent in both lan- 
guages (Angoff & Cook, 1988; 
Geisinger, 1994; Hambleton, 1993, 
1994; Olmedo, 1981; Prieto, 1992). 
Unintended effects of the translation 
process may produce items that dif- 
fer in their degree of difficulty across 
languages. For example, an item 
might be relatively easy when pre- 
sented in French, but more difficult 
when presented in German. There- 
fore, comparing individuals who took 
different language versions of a test 
involves first evaluating the equiva- 
lence of the test across languages. 
Without evaluating translation fi- 
delity, there is no way to determine 
whether differences observed among 
the groups are due to “true” group 
differences or due to differences be- 
tween the separate language ver- 
sions of the test. This is a critical 
problem for cross-lingual assess- 
ment. As Hambleton (1994) pointed 
out 

The common error is to be rather 
casual about the test adaptation 
process, and then interpret the 
score differences among the sam- 
ples or populations as if they were 
real. This mindless disregard of 
test translation problems and the 
need to validate instruments in 

versities, is linked across six dif- 
ferent languages (Beller, 1994). 

izations are test development, test evalua- 
tion, and multidimensional scaling. 

12 Educational Measurement: Issues and Practice 



the cultures where they are used 
has seriously undermined the re- 
sults from many cross-cultural 
studies. (p. 242) 

The recent writings of Hambleton 
and others regarding problems in 
cross-lingual assessment have gone a 
long way in informing the measure- 
ment community about the insidious 
problems in comparing students 
across languages. A significant con- 
tribution to this area of research is 
the Guidelines for Adapting Educa- 
tional and Psychological Tests forth- 
coming from the International Test 
Commission (ITC, in press; largely 
summarized by Hambleton, 1994). 
An important point stipulated in the 
Guidelines is that, before attempting 
to link DL tests onto a common 
scale, it must be demonstrated that 
the constructs measured by the DL 
tests are comparable. The focus of 
this article is on linking tests pre- 
sumed to measure equivalent con- 
structs across languages, and so this 
issue is not addressed. It is further 
assumed here that the test context 
and item formats are appropriate for 
the DL groups. For elaborate discus- 
sions of evaluating construct equiva- 
lence across languages, see Geisinger 
(1992, 19941, Hambleton (1993, 
1994), Hui and Triandis (1985), Mar- 
tin and Berberoglu (1991), and 
Olmedo (1981). 

Methods Used to Link Tests 
Across Languages 

Attempts to link different language 
versions of a test onto a common 
scale can be classified into three gen- 
eral research design categories: (a) 
separate monolingual group designs, 
(b) bilingual group designs, and (c) 
matched monolingual group designs. 
These designs are reviewed below. A 
review of these designs reveals their 
strengths, limitations, and underly- 
ing assumptions. 

Linking Using Separate 
Monolingual Groups 
In the separate monolingual group 
design, source- and target-language 
versions of a test are separately ad- 
ministered to source- and target-lan- 
guage examinee groups. Items con- 
sidered to be equivalent across the 
source- and target-language versions 
of the test are used to link the DL 
tests onto a common score scale. 

Most applications linking DL tests 
with separate monolingual groups 
use item response theory (IRT) mod- 
els to calibrate the DL tests onto a 
common scale (e.g., Angoff & Cook, 
1988, Berberoglu & Sireci, 1996; 
O’Brien, 1992; Woodcock & Mu~ioz- 
Sandoval, 1993). IRT models de- 
scribe the probability of a particular 
response to an item by a test taker in 
terms of characteristics of the item 
(item parameters) coupled with the 
relative position of the test taker on 
the latent variable presumed to be 
measured by the test (see Hamble- 
ton, Swaminathan, & Rogers, 1991, 
for a complete description of IRT 
models). An attractive feature of IRT 
modeling is that the parameters 
used to describe test items are in- 
variant with respect to different 
samples of test takers who respond 
to the items. It is this item parame- 
ter invariance feature that makes 
IRT theoretically appealing to the 
cross-lingual linking situation, be- 
cause the “samples” of examinees 
are certainly different. However, as 
described below, this feature may not 
generalize to samples of examinees 
from DL groups. 

IRT models have been used in a 
variety of settings to link DL tests 
using separate monolingual groups 
of examinees. Educational applica- 
tions include Angoff and Cook‘s 
(1988) linking of the Scholastic Apti- 
tude Test to its Spanish counterpart, 
the Prueba de Aptitud Academica, 
and O’Brien’s (1992) and Woodcock 
and Mufioz-Sandoval’s (1993) link- 
ing of English and Spanish language 
proficiency tests. Examples from in- 
dustrial testing include the linking 
of the English and Hebrew, and Eng- 
lish and Spanish versions of the Job 
Descriptive Index (Hulin & Mayer, 
1986; Hulin, Drasgow, & Komocar, 
1982). Applications are also found in 
psychological testing. For example, 
Ellis (1989) linked English and Ger- 
man intelligence tests, and Martin 
and Berberoglu (1992) linked Eng- 
lish and Turkish versions of a social 
desirability scale. These applications 
all used a unidimensional IRT model 
to calibrate the DL tests; however, 
the particular model employed var- 
ied from one study to another. 

Although there are variations in 
the procedures followed in these 
studies, using IRT to link tests ad- 
ministered to separate monolingual 

groups typically involves the follow- 
ing steps: 

1. The source language (e.g., Eng- 
lish language) test is translated into 
the target language (e.g., Spanish 
language) via a comprehensive series 
of adaptation techniques (see Ham- 
bleton, 1993, 1994). 

2. The source-language test is ad- 
ministered to source-language exam- 
inees, and the target-language test 
is administered to target language 
examinees. 

3. The source- and target-lan- 
guage tests are separately calibrated 
using an IRT model. 
4. A scale transformation proce- 

dure (e.g., Stocking & Lord, 1983) is 
used to place the item parameter es- 
timates for the DL tests onto a com- 
mon scale. The target-language test 
item parameters are usually trans- 
formed to the source-language test 
scale. 

5. Translated items are evaluated 
for invariance across the DL tests. 
IRT-based methods for evaluating 
differential item functioning (DIF) 
are typically used to determine item 
equivalence across languages (see 
Budgell, Raju, & Quartetti, 1995, for 
a review). The DIF evaluation proce- 
dure may be iterative, where items 
that initially display DIF are elimi- 
nated from the subsequent stratify- 
ing variable (i.e., “purifying” 0). 

6. Items considered invariant 
across the DL tests are used as an- 
chor items to calibrate the tests onto 
a common scale. Items that are not 
statistically equivalent across the 
tests are either deleted or considered 
unique to the separate language ver- 
sions. The anchor-item linking pro- 
cedure could be IRT-based (e.g., 
concurrent calibration constraining 
anchor item parameters to be equal) 
or could be based on a classical an- 
chor-item design (Kolen & Brennan, 
1995). 

These general steps do not apply to 
all studies that used IRT to link DL 
tests, but are characteristic of the 
general approach. For example, the 
Angoff and Cook (1988) study went 
beyond these general steps by first 
pretesting items in English and 
Spanish populations. This prelimi- 
nary step allowed them to identify 
items that appeared statistically 
equivalent in both populations. The 
equivalence was re-evaluated with 
the subsequent calibration sample. 
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It should also be noted that the 
evaluation of “translation DIF” 
(Step 5) is not dependent on IRT pro- 
cedures for detecting DIE Other pop- 
ular procedures such as the Mantel 
Haenszel procedure (Holland & 
Thayer, 1988) or those based on lo- 
gistic regression (Swaminathan & 
Rogers, 1990) could also be used. 
However, IRT-based DIF detection 
procedures have been most widely 
applied to the DL test situation be- 
cause of its purported item parame- 
ter invariance features (Ellis, 1989; 
Hambleton & Bollwark, 1991). 

A criticism of the separate mono- 
lingual group IRT approach to link 
DL tests is that the item parameter 
invariance properties of IRT may not 
hold over samples derived from DL 
examinee groups. That is, if the DL 
groups differ with respect to the pro- 
ficiency measured, and the calibra- 
tion procedure does not account for 
this difference, the parameters for 
translated items are not directly 
comparable to their original-lan- 
guage counterparts. 

Assumptions Underlying the 
Monolingual IRT Approach 
An evaluation of the assumptions 
underlying the monolingual IRT ap- 
proach for linking DL tests reveals 
the dilemma surrounding item para- 
meter invariance across DL groups. 
When DL tests are separately cali- 
brated in each language group, the 
only assumption required for IRT 
calibration is that the items are mea- 
suring a unidimensional construct. 
However, more restrictive assump- 
tions are invoked when calibrating 
DL tests onto a common scale. Link- 
ing the DL tests requires: construct 
equivalence across languages, unidi- 
mensionality of the pool of DL items, 
and common items across both tests. 
This last requirement is the most 
difficult to realize in practice, and, in 
some cases, it is difficult to deter- 
mine whether it has been satisfied. 

As an illustration of this predica- 
ment, consider the monolingual IRT 
approach outlined above. Without 
anchor items between the DL tests, 
it is not possible to link the tests 
onto a common scale. Concurrent 
calibration does not form a common 
scale because differences between 
the proficiency distributions of the 
DL groups are not accounted for by 
the model. Because only source lan- 

guage examinees take the source 
language items, the parameters for 
these items are referenced only to 
the source language group. Similarly, 
the target language item parameters 
are referenced to only the target lan- 
guage examinee group. The sample 
invariance properties of IRT models 
may not extend to these DL samples 
because it is not clear whether the 
two DL groups represent samples 
from a single population or samples 
from different populations. 

The problem of uncertainty of 
ability differences between groups is 
easily solved using common anchor 
items between test forms. Anchor 
items, by definition, are equivalent 
in both forms of a test that are to be 
linked. However, with DL tests, de- 
termination of anchor items is prob- 
lematic. It is clear that translated 
items cannot be considered equiva- 
lent without empirical evidence. But 
to provide empirical evidence of item 
invariance across languages, a valid 
matching criterion is required. The 
IRT proficiency scale (0 scale) is a 
fallible matching criterion because 
there are no true common items. 
Scale transformation procedures, 
such as the Stocking-Lord proce- 
dure, do not resolve this dilemma be- 
cause they require anchor items or 
some other means for accounting for 
differences in proficiency between 
the separate calibration groups. 

As an example of the confound 
between test translation differences 
and differences between the DL 
groups, consider two language 
groups which, on average, differ one 
half of a standard deviation unit 
with respect to the proficiency mea- 
sured. To make the example more 
concrete, assume that we are trying 
to link English- and Spanish-lan- 
guage versions of a multiple-choice 
science achievement test for junior 
high school students across English- 
speaking students in the U. S. and 
Spanish-speaking students in Costa 
Rica. Let us assume further that the 
distribution of science proficiency is 
the same for the two populations 
with the exception of the center of 
the distribution: the Costa Rican dis- 
tribution centers at 0 = .5, while the 
U. S. distribution centers at 0 = 0. To 
link the tests, we utilize a monolin- 
gual group design using the three- 
parameter logistic IRT model 
(Hambleton et al., 1991). Given this 

hypothetical “true” difference in sci- 
ence proficiency between these two 
groups, translated Spanish items 
with true difficulty parameter up to 
.5 standard deviation units larger 
than their English counterparts may 
appear equivalent, if they are cali- 
brated concurrently, or if they are 
transformed onto a common scale 
using a procedure that does not ac- 
count for the difference in group pro- 
ficiencies. 

This predicament is illustrated in 
Figures 1, 2, and 3. Figure 1 illus- 
trates the hypothetical distribution 
of science proficiency for these two 
groups on the hypothetical (“true”) 
English-Spanish scale (OT). Figure 2 
presents the ICCs for an original and 
translated item, where the items 
have different location (difficulty) 
parameters. Because the true, com- 
mon, 0 scale accounts for the differ- 
ences in proficiencies between these 
two groups, comparing the ICCs il- 
lustrates that the item does not func- 
tion equivalently across the two 
languages. Obviously, the adaptation 
of the item from English to Spanish 
made the item harder. Unfortu- 
nately, we do not know 0,. Figure 3 
illustrates how the ICCs would ap- 
pear if they were scaled concurrently 
(or transformed onto a common 
scale) without accounting for the 
group differences in science profi- 
ciency (0, is the theta scale esti- 
mated from the observed responses). 
The ICCs in Figure 3 look identical. 

Thus the major drawback of the 
separate monolingual group IRT ap- 
proach is the inability to separate 
the DL group proficiency differences 
from differences due to the DL tests 
(or items) themselves. Theoretically, 
the monolingual groups IRT method 
can be effective only when the equiv- 
alence of the anchor items can be de- 
fended outside of the IRT calibration 
model. 

Although the IRT approach with 
monolingual groups involves a po- 
tential confound between group pro- 
ficiency and item nonequivalence 
across languages, there is some evi- 
dence that the procedure works. In 
the Angoff and Cook (1988) study, 
the levels of DIF observed across lan- 
guages were consistent with hypoth- 
esized expectations regarding item 
content and translation difficulty. 
Items more closely associated with 
linguistic features displayed DIF 
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Language-Independent Science Proficiency (&) 

English Distribution - - - - - - - Spanish Distribution 
FIGURE 1 . Hypothetical proficiency distributions (“true” common scale) 

more often. Far more verbal items mathematics items exhibited DIE 
displayed cross-lingual DIE and the These findings are consistent with 
analogy items, which were consid- what we would expect given a true 
ered the most context-laden, exhib- common metric. Thus the example 
ited the highest level of DIE Very few portrayed in Figures 1 through 3, 

0 
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English ICC - - - - - - - Spanish ICC 

FIGURE 2. Original and translated item on hypothetical common scale 

and the associated criticism of the 
monolingual groups IRT method, 
may arise only when the item adap- 
tation procedures produce relatively 
few comparable items. The item 
adaptation procedures used by An- 
goff and Cook were comprehensive. 
It may be that adherence to strict 
test adaptation guidelines (e.g., 
Hambleton, 1993, 1994) provides a 
sufficient number of invariant items 
for the formation of a common scale 
for DIF analysis. 

Additional problems in calibrating 
DL tests using separate monolingual 
groups are nonoverlapping portions 
of the ability distributions for the 
separate DL groups, and differences 
between the variance of these distri- 
butions. If the DL proficiency distri- 
butions overlap only partially, then 
anchor item equivalence may be pos- 
sible for only a portion of the 8 dis- 
tribution for both groups (i.e., only 
for the interval of overlap). If this 
problem occurs, then the anchor 
items used to link the DL tests would 
not fully represent the distribution 
of operational items. This is a seri- 
ous problem because nonrepresenta- 
tive anchor tests used in anchor-item 
equating designs have been shown to 
bias equating results (Cook & Pe- 
tersen, 1987; Klein & Jarjoura, 
1985). 

Bilingual Group Designs 
One method utilized to separate the 
effects of group differences across 
languages from the effects of differ- 
ences due to the DL tests is to use a 
group of examinees who are profi- 
cient in both source and target lan- 
guages (e.g., Boldt, 1969). These 
bilingual examinees are assumed to 
be equally proficient in both lan- 
guages with respect to the profi- 
ciency measured. Thus, group differ- 
ences in proficiency are eliminated, 
and concurrent calibration is used to 
calibrate items from the DL tests 
onto a common scale. 

There are three potential variants 
of the bilingual group design. The 
most common design is the single- 
group design where a single group of 
bilingual students takes both lan- 
guage versions of the test (or sets of 
potential anchor items) in counter- 
balanced order. This design maxi- 
mizes language group comparability, 
but it may be affected by a practice 
effect from taking two tests designed 
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FIGURE 3 .  Concurrently calibrated lCCs 

to be identical except for language 
medium. A second option is to use 
two randomly equivalent bilingual 
groups, each of which takes one lan- 
guage version of the test. This design 
avoids practice effects, but it does 
not allow for evaluation of the as- 
sumption of random equivalence. 
The third option is to use two ran- 
domly equivalent bilingual groups 
which respond to a mixture of 
source- and target-language items. 

A noteworthy example of the sin- 
gle-bilingual-group linking design is 
the method used to link the Spanish 
Assessment of Basic Education 
(SABE) to the Comprehensive Test 
of Basic Skills (CTBS) and the Cali- 
fornia Achievement Tests (CAT, 
CTB, 1988). In this study, students 
who were English-Spanish bilingual 
responded to pilot sets of Spanish 
and English anchor items. These 
items were written to measure the 
same skills and content areas. The 
English anchor items were also ad- 
ministered to a monolingual English 
group, and the Spanish anchor items 
were administered to a monolingual 
Spanish group. The performance of 
the bilingual group on the pilot an- 
chor items was used to select a set of 
final anchor items that functioned 

3 

similarly in both the English and 
Spanish versions. 

The randomly equivalent bilingual 
groups design was evaluated by 
Berberoglu and Sireci (1996). In this 
study, two randomly equivalent 
groups of Turkish-English bilingual 
test takers responded to separate 
test forms containing English and 
Turkish polytomously scored items. 
Items that were translations of one 
another appeared on separate test 
forms, with the exception of two 
items that were in English on both 
forms. Using Samejima’s (1969) 
graded response IRT model, they 
identified items that exhibited trans- 
lation DIF, as well as items that 
were statistically equivalent across 
the two languages. They concluded 
that the randomly equivalent bilin- 
gual groups design was an effective 
procedure for screening items for 
nonequivalence across languages. 
They also recommended inclusion of 
common items across the two forms 
to evaluate the assumption of ran- 
domly equivalent groups. 

Although the bilingual group ap- 
proach directly addresses the prob- 
lem of disentangling group dif- 
ferences from test differences, it has 
several major drawbacks. A primary 

problem is operationally defining 
bilingual. It is very difficult to find a 
group of examinees that are equally 
proficient in two languages (not to 
mention equally proficient in both 
languages with respect to the profi- 
ciency tested). Bilingual students are 
not homogeneous with respect to 
their native language (Ll) or second 
language (L2) proficiency (Baker, 
1988; Valdes & Figueroa, 1994). Fur- 
thermore, students considered to 
compose a bilingual group may differ 
with respect to the language that is 
considered to be their native tongue. 
For example, an English/Spanish 
bilingual sample may contain pri- 
marily students whose first language 
is English, primarily students whose 
first language is Spanish, or equal 
proportions of English and Spanish 
native speakers. 

Another serious problem is the 
lack of ability of the bilingual sample 
to represent either group of its 
monolingual cohorts. A bilingual 
sample may comprise highly edu- 
cated students whose bilingualism is 
accompanied by a multitude of skills 
above and beyond those possessed by 
their monolingual cohorts, or it may 
comprise recently immigrated stu- 
dents who are only marginally profi- 
cient in their new language. At best, 
a sample of bilingual students proba- 
bly only represents a narrow range 
of the proficiency distribution of ei- 
ther of their monolingual cohorts. 
Thus, the results from studies using 
bilingual test takers suffer from 
problems of generalizability. The 
performance of bilingual students 
may not generalize from one bilin- 
gual sample to another, and it is not 
likely to represent either population 
of monolinguals. These problems 
preclude the linking of DL tests 
using only bilingual examinees. 
However, bilinguals are useful for 
screening and selecting anchor items 
to be used in subsequent linking 
studies (Berberoglu & Sireci, 1996; 
CTB, 1988; Sireci, 1996). 

Matched Monolingual Group 
Designs 
The matched monolingual group 
linking design attempts to control 
for group differences in proficiency 
by matching examinees on criteria 
deemed relevant to the proficiency 
measured, rather than by account- 
ing for group differences via anchor 
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items. Two approaches can be used: 
creation of equivalent groups by se- 
lecting pairs of examinees in DL 
groups with similar values on the 
matching criteria or using differ- 
ences between groups on the criteria 
to account for group differences in 
the proficiency measured. Caliper 
matching and matching using 
propensity scores (Rindskopf, 1986; 
Rosenbaum & Rubin, 1983) are ap- 
plicable to this problem. Caliper 
matching refers to matching on 
score intervals rather than on exact 
criterion values. Propensity scores 
refer to scores that describe “the 
conditional probability of assign- 
ment to a particular treatment given 
an observed vector of covariates” 
(Rosenbaum & Rubin, 1983, p. 41). 

There are not many examples of 
the matched monolingual group link- 
ing design, probably due to the obvi- 
ous problem of finding relevant and 
available matching criteria. Tamayo 
(1990) matched 120 students-age 8 
to 16 on age, sex, school, grade, and 
academic achievement (as estimated 
by their teachers)-before evaluating 
translation differences of the WISC- 
R vocabulary subtest (32 vocabulary 
items). Although this approach em- 
ployed a matched group design, it es- 
sentially sought to prove the null hy- 
pothesis (i.e., no difference between 
translated versions of the test) using 
a relatively small sample, and so the 
efficacy of this design needs further 
exploration. An additional disadvan- 
tage of the matched group design is 
that the validity of the matching cri- 
teria must be established, and it 
must be equivalent in both language 
populations. 

Although the matched groups 
linking design has not received a 
great deal of attention in cross-lin- 
gual linking studies, matching exam- 
inees in DL groups could reduce the 
effect of group proficiency differ- 
ences that threaten the validity of 
the separate monolingual group de- 
signs. The effects of matching on 
equating parallel forms of a test 
written in the same language have 
been investigated, but the results are 
equivocal (Kolen, 1990; Skaggs, 
1990). Cook, Eignor, and Schmitt 
(1989); Eignor, Stocking, and Cook, 
(1990); and Livingston, Dorans, and 
Wright (1990) found that matching 
did not lead to improvement over 
nonmatched designs, while Wright 

and Dorans (1993) concluded that 
matching did improve equating re- 
sults. Wright and Dorans, and Liv- 
ingston et al., suggested that equat- 
ing may be improved via matching 
on propensity scores, but, thus far, 
propensity scores have not been ap- 
plied to the equating problem. It ap- 
pears that the idea of matching DL 
students is intuitively appealing, but 
it is likely to be impracticable. 

Comparing the Methodologies: 
Implications for Future 

Research 
The preceding critique of three 
methodologies proposed for linking 
DL tests provides more questions 
than answers regarding valid cross- 
lingual assessment. The review of 
the literature did not reveal a linking 
model that completely resolved the 
problem of linking tests across lan- 
guages. Of course, it is always easier 
to point out weaknesses in previous 
research than it is to provide sugges- 
tions for improvement. However, it 
is not intended here to draw a pes- 
simistic picture of the techniques 
used for linking tests across lan- 
guages. Although all methods have 
their shortcomings, they go far be- 
yond the assumption that scores de- 
rived from DL tests are directly 
comparable. These state-of-the-art 
techniques represent considerable 
progress from the earlier days of 
cross-cultural research where differ- 
ences in test content across lan- 
guages were not even considered as 
potential confounds affecting ob- 
served group differences (Brislin, 
1970; Hambleton, 1994; Prieto, 
1992). Rather, the designs reviewed 
in this article are far superior meth- 
ods for promoting score comparabil- 
ity across DL tests than are methods 
that employ translation only or that 
use “expert” judgment to certify 
score equivalence. 

Obviously, the most obstinate 
problem in linking DL tests is ac- 
counting for the differences in profi- 
ciency between the DL groups. 
Procedures that use anchor items to 
account for group differences suffer 
from a serious theoretical flaw; items 
that are translations of one another 
cannot be assumed to be equivalent, 
and so they are poor anchor items. 
IRT methods used to evaluate trans- 
lation DIF (e.g., Budge11 et al., 1995) 

and related DIF procedures, such as 
Mantel Haenszel and logistic regres- 
sion, provide no way of determining 
the effect of unknown group differ- 
ences on the estimated item parame- 
ters. Thus, future research should 
focus on identifying items that are 
truly invariant across languages, in 
which invariance can be established 
independently of a particular cali- 
bration model. 

Nonverbal items, or items mini- 
mally associated with linguistic con- 
tent, provide a theoretically appeal- 
ing source of invariant anchor items. 
The equivalence of such items across 
languages is likely to be defendable 
irrespective of statistical evaluation. 
The observational techniques used 
in some psychological assessments, 
such as Ainsworth’s strange situa- 
tion (Ainsworth, Blehar, Waters, & 
Wall, 1978) assessment of mothedin- 
fant interaction, are truly language 
free and have been used successfully 
to evaluate psychological constructs 
across DL groups (Shelley-Sireci, 
Fracasso, Busch-Rossnagel, & Lamb, 
1995). Perhaps emerging perfor- 
mance-based educational assess- 
ments will yield items that minimize 
linguistic effects. For example, sci- 
ence tests could ask examinees to 
identify elements in the periodic 
table with specific properties (e.g., 3 
electrons), choose the chemicals re- 
quired to neutralize an acid, or com- 
plete an unfinished drawing illus- 
trating the flow of magnetic forces. 
Such items could then be used to set 
a common metric for evaluating 
translation DIE However, in many 
educational testing situations, it is 
extremely difficult to envision items 
free of linguistic elements. Many ed- 
ucational tests measure verbal and 
other skills, which cannot be mea- 
sured in a manner independent of 
linguistic context. Furthermore, 
when nonverbal items are used in 
lieu of other items, changes in the 
nature of the construct measured 
could occur. Thus, further studies of 
construct validity and construct 
equivalence are needed. 

A promising area of future re- 
search is evaluating the effects of in- 
creased rigor in the test translation 
process. The few studies that have 
linked tests across languages provide 
provocative preliminary evidence 
that rigorous translation procedures 
facilitate item equivalence across 
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languages (Angoff & Cook, 1988). 
Adherence to the test adaptation 
guidelines currently promoted by 
the ITC (Hambleton, 1994; Van de 
Vijer & Hambleton, 1996) should re- 
duce the likelihood of introducing 
biasing factors into the translation 
process and lead to invariant items 
that could be used to anchor the 
scales of DL tests. 

Innovative research designs incor- 
porating subgroups of bilingual test 
takers may also address some of the 
shortcomings of approaches using 
monolingual groups. For example, 
Berberoglu and Sireci (1996) found 
that, when bilingual examinees were 
presented with items that were more 
ambiguous in L2 than in L1, stu- 
dents were more hesitant to endorse 
extreme positions on the Likert scale 
associated with the L2 versions of 
the items. They concluded that bilin- 
gual test takers could not be used to 
link DL tests, but they could be used 
to identify items that were not equiv- 
alent given a bilingual sample. What 
is missing from the literature is a 
comprehensive study that uses sev- 
eral types of bilingual groups in con- 
junction with source and target 
language groups (Sireci, 1996). Fu- 
ture research should evaluate differ- 
ent types of bilingual test takers, 
who vary in their degree of facility 
with both languages and who are 
counterbalanced according to native 
language. Linguists critical of testing 
bilingual and ESL students hypothe- 
size that monolingual tests prevent 
bilingual students from demonstrat- 
ing knowledge that is best commu- 
nicated in the nontest language. 
Future research should test this hy- 
pothesis. For example, randomly 
equivalent groups of bilingual stu- 
dents could be assigned monolingual 
or bilingual versions of a test to eval- 
uate whether restricting their re- 
sponses to the L1 or L2 language 
impedes their performance. Further 
research on the test performance of 
diverse groups of bilingual students 
is likely to illuminate problems and 
solutions relevant to cross-lingual 
assessment. 

Future research should also ex- 
plore matching DL monolingual ex- 
aminees to tease out the effects of 
language-group proficiency differ- 
ences from differences due to the 
test translation process. Matching 
via propensity scores is theoretically 

appealing, but it has not been evalu- 
ated with respect to  linking DL tests. 
As with the bilingual group design, 
matching DL groups will probably 
not result in a defendable linking de- 
sign in its own right, but it may be 
useful for supplementing designs 
using separate monolingual groups. 

An emerging area of research that 
is also relevant to the linking prob- 
lem is multidimensional IRT models 
(e.g., Ackerman, 1994). If separate 
dimensions can be identified for 
source or target language profi- 
ciency, and the proficiency purport- 
edly measured by the test, then the 
latter dimension can be used as a 
“purified” matching criterion for 
evaluating DIF among original and 
translated items. Similarly, logistic 
regression procedures for evaluating 
DIF that condition on multiple profi- 
ciency estimates (e.g., Mazor, Kan- 
jee, & Clauser, 1995) could be used to 
account for both language and tar- 
geted proficiency when evaluating 
items for translation DIE 

Given the current trend toward 
cross-national educational compar- 
isons (e.g., Feuer & Fulton, 1994; 
IEA, 1994), it is clear that ignorance 
of linguistic factors affecting such 
comparative studies is unacceptable. 
It is also clear that accounting for 
these factors poses formidable chal- 
lenges for cross-lingual educational 
researchers. Nonlinguistic anchor 
items, stricter test adaptation proce- 
dures, bilingual group research de- 
signs, matching strategies, and 
multidimensional IRT models are 
promising possibilities for enhancing 
the score comparability of DL tests. 
Empirical research is needed to 
determine their utility. In addition 
to the technical problems of linking 
DL tests, questions of construct and 
predictive validity must also be eval- 
uated further (Anastasi, 1992; 
Geisinger, 1992, 1994; Hambleton, 
1993, 1994). Nevertheless, when test 
score-based inferences focus on com- 
paring the proficiencies of DL exam- 
inees, adjustment for differences due 
to the measurement procedure (i.e., 
linking) is requisite. Ignoring the 
effects of multiple languages in a 
global society severely limits the va- 
lidity of contemporary educational 
research. Realizing the limitations of 
cross-lingual assessments is a neces- 
sary first step toward resolving these 
difficult measurement problems. 

Note 
Over the years my thoughts on this 

topic have been nurtured through con- 
versations and work with several mea- 
surement specialists including Bill 
Angoff, Giray Berberoglu, Linda Cook, 
Kurt Geisinger, Ron Hambleton, H. 
Swaminathan, David Thissen, and 
Howard Wainer. Their good counsel mo- 
tivated me to pursue this research. How- 
ever, the opinions expressed in this 
article are my own. The quality of this 
article was improved by the helpful com- 
ments of Linda Crocker and two anony- 
mous reviewers. 
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on how to implement the recognition 
program and to contact the potential 
sponsoring organizations to determine 
their level of interest in the idea. The 
collaboration and support of the teacher 
organizations were viewed as critical. 
Dr. Stiggins will be asked to report back 
to the Board at  its March meeting. 

Discussion ended with a reiteration 
not to neglect the other aspects of the 
outreach to educational organizations’ 
agenda. Dr. Ferrara agreed to organize 
an invited symposium at the Annual 
Meeting involving other educational 
organizations to discuss their needs in 
the area of educational assessment. Spe- 
cific objectives for the outreach initia- 
tive need to be articulated. A committee, 
involving members from the target au- 
diences, might meet following the sym- 
posium to define a direction and focus 
for the outreach program. 

Preservice Teacher Training in 
Assessment 
The Board reviewed the final report of 
the Preservice Teacher Training in As- 
sessment Committee. The report high- 
lighted why teacher education programs 
do not deliver effective assessment edu- 
cation and what barriers NCME would 
face in its efforts to improve inclusion of 
assessment in teacher education curric- 
ula. The committee’s recommendation 
that the Board reach consensus about 
the organization’s degree of commit- 
ment to classroom assessment as prac- 
ticed by classroom teachers was felt to 
be too vague to act on. Interest in class- 
room assessment was a priority for 
NCME, but it was not something that 
NCME could effectively work on in iso- 
lation. The committee’s report will 
serve as a vehicle to start a dialogue. Dr. 
Schmeiser indicated a willingness to ini- 
tiate a conversation on the topic with 
the presidents of a few other relevant 
education organizations. 

Program Enhancement and 
Special Projects 
The Board discussed at some length a 
plan to implement an NCME Fellowship 
Program to recruit graduate students 
into the field. The draft call for applica- 
tions would be for fellowships that begin 
in the 1997-1998 academic year. In dis- 
cussing the program, the Board agreed 
to the following policies and objectives: 
(a) The program will seek to attract top 
students to the field of educational mea- 
surement by individuals from a wide 
variety of backgrounds that reflect the 
diversity of educational test takers; (b) 
up to three universities will be selected 
to provide $15,000 fellowships to gradu- 
ate students in educational measure- 

ment who will be enrolled full-time in 
master’s or doctoral degree programs; 
(c) awards will be for a 9-month period 
and will be renewable for one additional 
academic year, contingent on the stu- 
dent’s satisfactory progress toward de- 
gree completion; (d) eligible universities 
are those offering doctoral degrees in 
educational measurement or in related 
fields with a concentration in educa- 
tional measurement; (el selection crite- 
ria will include innovative strategies to 
attract a diversity of students and the 
strength of the program provided stu- 
dents; (fl students must be US. citizens 
or US. nationals; (g) students must be 
enrolled full-time as defined by their in- 
stitution; (h) universities may not assess 
indirect costs to the award; and (i) the 
student’s fellowship of $15,000 may not 
be split among students. 

Kellogg Grants 
As part of a Kellogg grant, a set of re- 
source materials, “Interpreting and 
Communicating Assessment Results,” 
was developed. The principal investiga- 
tor for the project, Barbara Plake, rec- 
ommended that the resource module be 
revised and updated at a cost of $1,500 
and that its availability, at cost, be an- 
nounced in EM:IP and the Newsletter. 
The Board approved the request. The 
Board also approved a request for the 
Competency Standards in Student As- 
sessment for Educational Administra- 
tors (previously approved by the Board 
on 4/21/95) not to be copyrighted and to 
contain a sentence stating that repro- 
duction and dissemination of the docu- 
ment is encouraged. A starter set should 
be printed with the remaining Kellogg 
funds and distributed for a nominal cost. 

NCME Logo 
NCME has not had a logo since its in- 
ception 68 years ago. Dr. Schmeiser dis- 
tributed a number of sample logos for 
the Board’s consideration. She indicated 
that they were not final products but 
were representative of different con- 
cepts that might warrant further devel- 
opment. Board members provided input 
on designs that they liked, as well as an 
indication of any that they could not 
support. Dr. Schmeiser will bring back 
to the Board in March further developed 
logos based on the top choices of Board 
members. 

Policies and Procedures Handbook 
A revised and updated version of the 
Policies and Procedures Handbook was 
included in the agenda package. It rep- 
resents a compilation of the policies, 
procedures, and traditions associated 

with NCME programs and activities. It 
was suggested that it be sent to all com- 
mittees for possible revisions. Dr. Bren- 
nan noted that the listing of committees 
suggested that NCME may have too 
many committees, given the size of 
the membership. Perhaps the respon- 
sibilities of some of the committees 
could be collapsed into another commit- 
tee. It also suggested the Board should 
exercise restraint in the creation of 
more committees. Finally, the discussion 
raised broader questions about the 
structure and continuity of the orga- 
nization. It might be useful for the 
organization to engage in some strate- 
gic planning. The agendas of the Board 
meetings are too full to allow Board 
members to engage in any reflective 
thinking about the future of NCME. It 
was decided that the Board should 
spend an entire meeting on long-range 
planning. Accordingly, a l l / z  day meeting 
at a Chicago airport hotel in January 
will be scheduled after calendars are col- 
lected from Board members. 

Finance 
The audit report, by the CPA firm of 
Kirwan and Company, of NCME’s 1996 
fiscal year was accepted without discus- 
sion. The report showed that income 
exceeded expenses during the past year 
by $68,598. The National Council on 
Measurement in Education’s net worth 
as of June 30,1996, was $530,466. 

After reviewing the draft budget, and 
noting the changes made as a result of 
the Board actions during the meeting, it 
was approved as submitted, 
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