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The Research in DINA Model
with Different Q Matrix Designs Incorporating

Knowledge Structures

Huey-Min Wu~  Yu-Chen Chang™ Hung-Sheng Lin"~
" Research Center for Testing and Assessment,
National Academy for Educational Research
™ Yong Jing Elementary School, Changhua County
““Chiao Ren Elementary School, Taichung City

Abstract

The purpose of this study was to explore the performance of cognitive diagnostic
model with different Q matrix designs, the expert knowledge based structure and the
student knowledge based structure. Otherwise, the relations of item parameters
between DINA model and three-parameter IRT model were explored. The
results showed in the following: 1) There is significant relationship between
1-s-g parameter in DINA model and the discrimination parameter in IRT model,;
2) The diagnosis accuracy of DINA model increased when the Q matrixes were
designed with the expert knowledge structure and with the student knowledge
structure; 3) With two types of the Q matrixes, the performance of the expert
knowledge structure was better than that of the student knowledge structure.

Keywords: knowledge structure, factor and multiple, cognitive diagnosis models,
DINA model, Q Matrix
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