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Summary 

Applications of Item Response Theory to  
Non-Cognitive Data 

 
The overarching aim of this thesis is to illustrate the usefulness of item response 
theory (IRT) for practical purposes at the individual person level. Psychological 
measurement instruments are used to make important decisions (e.g., school 
admission or personnel selection). In such cases, high-quality measurement 
instruments are required. IRT can be of help to construct and to evaluate the 
psychometric quality of psychological tests and can also help researchers to improve 
measurement at the individual person level. Although IRT originally has been used 
to determine the quality of cognitive tests (e.g., aptitude testing), in recent years, the 
use of IRT has become more popular in the non-cognitive domain (e.g., personality).  

After a general introduction to IRT (Chapter 1), Chapter 2 illustrates the 
application of both parametric and nonparametric IRT models to evaluate the 
psychometric properties of a non-cognitive self-report questionnaire, the Self-
Perception Profile for Children (SPPC; Veerman, Straathof, Treffers, van den Bergh, 
& ten Brink, 2004). This questionnaire has been constructed according to classical 
test theory. Results showed that most subscales (consisting of 6 items) formed weak 
scales and that measurement precision was relatively low, although measurement 
precision differed across latent trait values within a particular subscale and also 
across scales. Some SPPC constructs can be measured by only 4 out of 6 items, 
whereas other constructs need more than 6 items. Furthermore, results showed that 
strong SPPC scales consisted mostly of items that repeat the same item content, and 
as a result these scales measured a relatively small construct. In Chapter 2, it is 
concluded that researchers should be careful when evaluating the quality of non-
cognitive measures on the basis of their relation with an underlying latent trait, and 
that researchers need to find a balance between the bandwidth of the construct of 
interest and the measurement precision. 
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In the Chapters 3 and 4, the usefulness of IRT-based person-fit methodology in 
the non-cognitive domain is illustrated. Using person-fit statistics it is possible to 
detect item score patterns that do not fit an IRT model. Although many person-fit 
statistics exist, there are few studies that illustrate the usefulness of these statistics in 
practice. In Chapter 3, the same data were used as in Chapter 2. Results showed that 
for some children scale scores should be interpreted carefully. Combined 
information from person-fit statistics, observation, interviews, and self-concept 
theory showed that similar score profiles may have a different interpretation. Misfit 
was most likely due to a less developed self-concept and/or problems understanding 
the meaning of the questions. In Chapter 4, the inconsistency of individual items 
score patterns in a computerized adaptive test for personality is illustrated using the 
cumulative sum procedure (CUSUM; van Krimpen-Stoop & Meijer, 2002). In this 
chapter, it is also shown that similar estimated trait values may have different 
interpretations. Persons with an inconsistent item score pattern responded more 
often in the extreme response categories (i.e., totally disagree and totally agree). 
Combined information from the CUSUM, other personality measures, and 
interviews suggested that these inconsistent response patterns were the result of a 
tendency to black-and-white thinking.  

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 unidimensional IRT trait estimates. 
Four different groups were identified based on their response behavior; they mainly 
differed with respect to their scores on the subscales Perfectionism and 
Concentration. Furthermore, results showed that Conscientiousness may be 
qualitatively different for different groups of persons and that the predictive validity 
of the test scores improved for persons in different classes as suggested by using the 
mixture IRT model as compared to fitting a unidimensional IRT model. 

In Chapter 6, the usefulness of different types of validity indicators (i.e., a social 
desirability scale, an inconsistency index, a person-fit statistic, and an extreme 
response index) to detect different types of aberrant response behavior is 
investigated in an external application group, an internal application group, and a 
career development group. The results showed that the external and internal 
application groups contained more often extreme response behavior, whereas the 
career development group contained more often random responding. Furthermore, 
there was not much overlap between the detection of aberrant response behavior by 
the different validity indicators. This implies that different approaches are sensitive 



Summary 

 

129 

to different types of invalid response behavior. Furthermore, the results showed that 
the person-fit statistic and the inconsistency index are useful to detect random 
response behavior and that the social desirability scale and the extreme response 
index (i.e., proportion extreme responses) are useful to detect extreme response 
behavior.  

The chapters in this thesis illustrate that IRT can be of help in the non-cognitive 
domain to evaluate the psychometric properties of a questionnaire, and to improve 
measurement and diagnostics at the individual level. Various statistical methods 
combined with auxiliary information from other inventories, observation, and 
interviews can be helpful to interpret the validity of test scores.  



 

 




