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One of the largest applied areas of statistical research within the behavioural sciences
is undoubtedly that of psychometry, in which instruments are developed for measuring
psychological traits. 1t is here that one finds the research group «Studies of measure-
ment instrument invariance», whose perspective is that the appropriateness of psycho-
logical diagnoses depends directly upon the quality of the measures provided by such
instruments and their fairness with respect to the different groups with which they are
used.

Psychometric techniques: The measurement instrument must be a reliable and valid
indicator of the trait being evaluated; the requirements which have to be met for this
to be 50 arc analysed at a theoretical level in Gémez (1989, 1996), particular emphasis
being placed on the contribution which covariance structure models ¢an make in terms
of a more complex analysis of test reliability and validity. On the basis of this, new mea-
surement instruments (Castro et al.. 1997; Puyuelo ez al., 1998) and computer programs
(Martinez and Renom, 1993; Puyuelo et al., 2002) are developed (Castro ef al., 1997),
the quality of measurement provided by various existing scales is analtysed (Forns and
Goémez, 1990, 1994; Gémez and Fomns, 19934, 1993b; Stock, Okun and Gémez, 1994)
and the equivalence of measures with respect to original versions is considered (Ba-
llverka and Gdémez, 2000; Balluerka e af., 2000; Maydeu er al., 2000).

Analysing the effectiveness of techniques for detecting DIF: The possible lack of
test fairness with respect to certain variables (demographic, ethnic, cultural, etc.) would
undermyine validity, Differential item functioning (DIF) analysis aims to detect those
iterns which may function differently for different groups, favouring some and being to
the detriment of others. In order for such analysis to be accurate it is essential to use
statistical techniques that offer higher rates of correct identifications and fewer classi-
fication errors. Sitnulation studies, in which various conditions, such as the amount of
DIF, type of DIF, percentage of ilems with DIF, distribution of group ability, and sam-
ple size, are manipulated, can be used to compare the efficacy of the most widely used
techniques for detecting DIF (Hidalgo and Gémez, 2000; Gémez and Navas, 2000) and
the degree o which this efficacy may be optimized by applying iterative purification
procedures to the trait measure (Navas and Gémez, 2001).

Bias of items and/or tests: Research in this area aims to ¢lucidate if the differen-
ces found between groups reflect different levels of the trait being measured (impact)
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or whether they are caused by systematic sources of variation unrelated to the trait
{(bias). In order to achieve this, the subgroups of items which are invariant with respect
to possible bias variables must be identified across various instruments, as it is only
these items which enable the measure to have the same meaning for all subjects. To
this end, invariance swdies are carried oul at different levels: developmental (Gémez
and Forns, 1996), linguistic (Ferreres, Gonzélez and Gomez, 2000), gender (GGmez
and Navas, 1998) and questionnaire translation (Tomds, Gonzdlez and Gémez, 2000).
In terms of techniques the following are applied: logistic regression, loglinear models,
Maniei-Haenszel statistic, item response theory and confirmatory factor analysis. All
these form part of what are known as conditional invariance methods, which matich trait
levels within groups so that they are comparable, thus enabling impact to be distinguis-
hed from bias.
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