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The Cognitive Diagnosis Model of Q Matrix Theory with Attribute Implication

WU Yonghua' YANG Shuqun®
(1. Fujian Jiangxia University Fuzhou Fujian 350108 China 2. Faculty of Software Fujian Normal University Fuzhou Fujian 350007 China)

Abstract: The Q matrix theory introduced with attribute implication has expanded the traditional @ matrix theory.
The prerequisite relationship of attributes is a distinctive form of attribute implication and an appropriate cognitive
diagnosis model for @ matrix theory can realize profound significance both theoretically and pragmatically. The Q
matrices that meet the conditions of the formal concept analysis are considered as the formal context of formal cogni-
tive analysis and the concept lattices induced by formal concept are regarded as cognitive analysis models. The re—
sults of this study can broaden the prospects of O matrix theory and its methods.

Key words: attribute implication; concept lattices; cognitive diagnosis; Q matrix
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The Irreplaceability of a Reachability Matrix

DING Shuliang WANG Wenyi LUO Fen XIONG Jianhua

( College of Computer Information Engineering Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: A reachability matrix R has two important properties: one is that any column in Q malrix can be expressed
by a linear combination of the columns of R with the combination coefficients being 1 or O the other is that under
the conditions of 0 scoring rubric and the noncompensatory among the attributes if R ( or a permutation of its col-
umns) is a sub-matrix of the test @ matrix then the ideal response patterns corresponding to any two different
knowledge states are different. It is proved that these properties of R are irreplaceability i. e. any other O matrix
does not have one of these properties. A counterexample is provided to explain that the concept of necessary Q ma—
trix instead of the concept of sufficient Q matrix can promote the construct validity.

Key words: reachability matrix; irreplaceability; sufficient Q matrix; necessary  matrix



