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Chapter 1 

Introduction 

 
Tests and questionnaires play a crucial role in psychological assessment. Both 
cognitive measures (e.g., intelligence tests) and non-cognitive measures (e.g., mood 
questionnaires, personality questionnaires) belong to the practitioner’s toolkit in 
different fields of psychology. For example, in personnel selection procedures 
besides intelligence testing, often personality questionnaires are used to assess 
whether a candidate is suited for a particular job. Also, in the clinical field both 
cognitive and non-cognitive measures are used for diagnostic purposes and to select 
the most appropriate treatment for the diagnosed disorder. Because psychological 
tests and questionnaires are used to make important decisions, high-quality standards 
for the construction and the evaluation of these instruments are necessary. One of 
these standards is item response theory (IRT, e.g., Embretson & Reise, 2000; van der 
Linden & Hambleton, 1997). Although there has been no shortage of researchers 
demonstrating the potential of IRT in the cognitive domains, its use in the non-
cognitive measurement area (e.g., personality, attitude, and psychopathology) has 
lagged behind that of other areas. Nevertheless, there are signs that applied 
researchers are beginning to use IRT with greater frequency in recent years (Reise & 
Waller, 2009; Weekers, 2009). The overarching aim of this thesis is to further 
contribute to the use of IRT in the non-cognitive domain. 
 

1.1 Item Response Theory 
IRT models are based on the idea that psychological constructs are latent, that is, not 
directly observable, and that knowledge about these constructs can only be obtained 
through the manifest responses of persons to a set of items (e.g., Embretson & 
Reise, 2000; Sijtsma & Molenaar, 2002). IRT explains the structure in the manifest 
responses by assuming the existence of a latent trait, denoted by the Greek letter θ. 
By means of IRT models it is possible to locate a person’s θ and the characteristics 
of the items that make up the measurement instrument, on the same metric (i.e., 
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latent trait continuum). The goal of fitting an IRT model is to identify an item 
response function (IRF) that describes the relation between θ and the probability of 
responding to a specified response category. IRT models can be applied to both 
dichotomous (e.g., true-false) and polytomous data (e.g., 5-point Likert scale).  

Most IRT models assume unidimensionality and a specified form for the IRF 
that can be checked empirically. Unidimensionality means that all items in the test 
measure the same latent trait with the result that persons can be ordered on a linear 
scale. Related to unidimensionality is the assumption of local independence, which 
holds that the responses in a test are statistically independent conditional on θ. 
Furthermore, it is assumed that the probability of endorsing an item is 
monotonically nondecreasing in θ.  

There are parametric and nonparametric IRT models. Both types of models 
assume unidimensionality and local independence, but differ in the assumption 
regarding the form of the IRF. For parametric IRT models the IRF is defined by a 
parametric function, whereas for nonparametric IRT models the IRF is not defined 
by a parametric function, the only restriction regarding the form of the IRF is that it 
is nondecreasing. Recently, several authors have introduced and discussed the 
advantages of applying IRT models to construct personality scales and to explore the 
structure of personality data sets. For example, Waller, Tellegen, McDonald, and 
Lykken (1996) contrasted the use of IRT with principal component factor analysis, 
and Reise and Waller (2003) discussed the choice of an IRT model to analyze 
psychopathology test data. That is, they compared the fit of different parametric IRT 
models on 15 unidimensional factor scales from the Minnesota Multiphasic 
Personality Inventory-Adolescent (MMPI-A; Butcher et al., 1992). Most studies 
apply parametric IRT models to investigate the quality of personality and 
psychopathology tests (e.g., Panter, Swygert, Dahlstrom, & Tanake, 1997; Robie, 
Zickar, & Schmit, 2001; Steinberg, 1994; Waller, Thompson, & Wenk, 2000). 
However, Meijer and Baneke (2004), and Wismeijer, Sijtsma, van Assen, and 
Vingerhoets (2008) provided interesting applications of nonparametric IRT models 
to non-cognitive data. 

Besides a more thorough analysis at the item level to evaluate the quality of a 
measurement instrument, IRT models also provide useful tools to evaluate the 
measurement accuracy and validity of item scores at the individual level. Based on an 
IRT model, it is possible to predict a person’s response behavior when confronted 
with a particular set of items and unlikely item score patterns can be identified (using 
so-called person-fit statistics), or groups of persons can be identified with similar 
answering behavior (e.g., Emons, 2008; Glas & Dagohoy, 2007; Meijer & Sijtsma, 
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2001). Although recently many methods have been proposed to identify persons 
with particular response behavior (for an overview see Meijer & Sijtsma, 2001), the 
practical usefulness of these methods has sometimes be questioned (e.g., Rudner, 
Bracey, & Skaggs, 1996). 

 

1.2 Outline of this Thesis 
This thesis demonstrates how IRT-based methods can be of help to improve 
measurement at the individual level. Chapter 2 illustrates how nonparametric and 
parametric IRT models can be used to evaluate the psychometric properties of 
questionnaires and inventories. In this chapter IRT models are applied to an often 
used inventory to measure self-concept: Harter’s (1985) Self-Perception Profile for 
Children (SPPC; Veerman, Straathof, Treffers, van den Bergh, & ten Brink, 2004). 
Specifically, it is assessed which items in each scale mainly determine the construct 
that is being measured, and whether the scales can reliably distinguish persons across 
different values of the latent trait scale. The usefulness of some standard 
nonparametric tools is also evaluated.  

Chapter 3 and 4 illustrate the usefulness of the person-fit methodology for non-
cognitive measures. By means of an IRT model it is possible to predict a person’s 
response behavior when confronted with a particular set of questionnaire items. In 
person-fit research observed and expected item scores are compared and unlikely, 
aberrant, or inconsistent patterns are identified. However, in clinical practice and 
applied research, the fundamental question often is not whether unexpected item 
score patterns exist but whether the patterns have any theoretical or applied validity. 
In Chapter 3, the usefulness of person-fit methodology to identify aberrant response 
patterns (i.e., invalid test scores) using the same data as in Chapter 2 is explored. 
Information from person-fit statistics is combined with auxiliary information from 
personality theory and a person’s personal history. By means of these additional data 
more insight into possible causes that underlie inconsistent response behavior is 
obtained. In Chapter 4 the application of a relatively new method, the cumulative 
sum procedure (CUSUM; van Krimpen-Stoop & Meijer, 2002) to detect inconsistent 
response patterns in a computerized adaptive test for personality is illustrated. 
Combined information from the CUSUM, other personality measures, and 
interviews is used to interpret the test scores. 

In personality assessment often self-report inventories are used to map 
personality characteristics. The use of self-report inventories is, however, not 
without problems. An often encountered problem is that people might interpret 
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subsets of items or response categories differently, which may affect the individual 
classification and the predictive validity of individual test scores (e.g., Austin, Deary, 
& Egan, 2006). In Chapter 5 a mixture IRT model (e.g., Rost, 1990; Rost & 
Langeheine, 1997) is applied to a Conscientiousness scale in a career development 
context to assess differences in response scale usage at the group level and to 
compare the predictive validity of the mixture IRT trait estimates with the 
unidimensional IRT trait estimates. Furthermore, differences in response behavior 
are explained using psychological theory. 

An often encountered problem that may invalidate test scores on self-report 
personality inventories is faking or intentional response distortion. Research has 
shown that persons are able to significantly distort their answers on a wide variety of 
personality measures. In Chapter 6 the usefulness of different types of validity 
indicators to detect different types of aberrant response behavior is investigated in 
an external application group, an internal application group, and a career 
development group. Finally, the practical implications of the use of different validity 
indicators in psychological assessment are discussed. 

The chapters in this thesis are self-contained, hence they can be read separately. 
Therefore, some overlap could not be avoided. 




