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Abstract

The purpose of this research study was to assess the lower secondary school students’
cognitive skills in solving linear equation problems by using a diagnostic classification model. The
diagnostic test was standardized-administered with 1,214 students and scored in a consistent and
standard manner, by using the Embretson’s Cognitive Design System Approach (or CDS framework).
The data from the assessment were analyzed by using diagnostic classification model (G-DINA
model). The results showed five cognitive skills and 16 cognitive patterns, which students used
to solve the linear equation problems. The property of equality was the cognitive skill, which the
majority of lower secondary school students had mastered. In contrast, translating word problems
into a system of equations was the cognitive skill, which most of the students had not mastered.
The results also revealed that Mathayomsuksa three students (or equivalent to Grade 9 in junior
high school) had mastered all the cognitive skills more than Mathayomsuksa one and two students
had mastered. In addition, the results showed that male students mastered the cognitive skills
more than female students. Most of the students in the Mathematics-Sciences academic program

mastered all cognitive skills more than those in the general program.

Keywords: Cognitive diagnostic assessment, Solving linear equation problem, Diagnostic classification
model, G-DINA model, Q-matrix
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