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Design of an Online Diagnostic Test Tool for
Personalized Learning Based on Componential IRT
Approach

Feng-Hsu Wang’

Abstract

Diagnostic test plays an important role in personalized eLearning due to its
capability to provide information about students’ cognitive states. This paper proposes
a novel design of an online diagnostic test tool based on a Componential IRT (CIRT)
model that is able to handle multiple concepts/skills involved in an item. Features of
the CIRT model are investigated, and an online test component based on the CIRT ap-
proach was implemented in a standard-conformant web-based learning system. Ap-
plications of the test tool in two practical online courses have been conducted and
analyzed through the Chi-Square fitness test with the cross-validation technique. The
cross-validation results show that empirically the approach can find a suitable CIRT
model for an item, and most items in the test cases can find good-fitting CIRT models.
Therefore, the proposed approach is highly potentially effective in providing useful
diagnostic information that can be used for personalized learning on the Web.
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