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g | ALY T 1158 99.8 1266 67.8 50 2.6 0 0.0
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h 5 2 0.2 75 4.0 8 0.4 0 0.0
6 1158 99.8 1121 60.0 16 0.8 0 0.0
] 0 0 0.0 126 6.7 1191 61.7 203 89.0
2 1 0 0.0 172 9.2 594 30.8 25 11.0
. 2 05 341 183 112 58 0 0.0
o 3 138 119 415 22.2 28 1.5 0 0.0
B 4 1016 87.6 814 436 4 0.2 0 0.0
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ABSTRACT

Diagnosis of knowledge states using large scale assessments
- An application of DINA model -

Sung-Hoon Kim

(Dongguk University)

Mi-Young Song

(Korea Institute for Curriculum and Evaluation)

This study intended to show that large-scale assessments also were viable to
provide individual-level and group-level diagnostic information, which could guide
teaching and learning. The DINA model was applied to the Mathematics test of the
2007 National Assessment of Educational Achievement in Korea, which followed two
steps, Q-matrix development and model parameter estimation. For Q-matrix
development, 3 Mathematics education experts, using the assessment framework,
identified 10 attributes, 6 in content domain and 4 in behavior domain, and then
mapped them to each of the 30 multiple-choice items. For parameter estimation, two
computer-runs, one with Q-matrix containing content attributes and the other with
Q-matrix containing behavior attributes, were executed. Item parameter estimates
showed that some items had high slip and guessing probabilities, which implied a
necessity of Q-matrix refinement. Examinee parameter estimates showed that there
were knowledge state differences among the individuals of identical scores, and that
the individual knowledge states could be summarized into group-level diagnoses.

Key Words : cognitive diagnosis, large-scale assessment, Q-matrix, DINA model
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