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Methodical and practical issues of Cognitive Diagnosis Models 

In educational tests, in the recent years, there has been an increasing international interest in fine-grained 

diagnostic inferences on multiple skills, i.e. latent cognitive criteria, such as reading comprehension, mathematical 

or non-verbal abilities. Diagnostic Models, such as Cognitive Diagnosis Models (CDMs; e.g. Rupp et al., 2010), 

provide detailed information at a fine-grained level that can be used for developing targeted learning aids. 

Concerning CDMs, in my dissertation project the following methodological questions and topics are involved: 

• Building the R-Package (R Development Core Team, 2011) “CDM” for estimation and simulation of CDMs. 

• To what extend are CDMs and skill-based Knowledge Space Theory (KST; e.g. Doignon and Falmagne, 1999) 

models comparable?  What are the methodological advantages and disadvantages of both approaches? 

• Are good (unbiased) estimations in CDMs connected with special structures of the Q-Matrix?  

• In how far are the generalized DINA (G-DINA; de la Torre, 2011) and the DINA model connected? This work 

should mainly examine the misclassification rate in both models. 

•What are the respective capabilities of CDMs and multivariate Item Response Models (IRM, e.g. Baker & Kim, 

2004) concerning research goals and specific applications? 

Some practical questions are the following: 

• In the PIRLS-Study, which reading skills are possessed with which probabilities? Does the analysis of the study 

with CDMs give some basic information about the acquisition of reading skills? 

• Is it possible to model the Austrian educational standards test in mathematics within the CDM G-DINA 

framework? Which mathematical skills do Austrian pupils possess?? 
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