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Exploring the Difficulty of Junior High School
Algebra Test Questions from the Perspective of

Cognitive Load

Chih-Wei Hou
Principal, Tainan Municipal Jhongsiao Junior High School
Pi-Hsia Hung
Professor, Department of Education, National University of Tainan
Su-Wei Lin

Professor, Department of Education, National University of Tainan

ABSTRACT

This study analyzes the explanatory power of cognitive components for the difficulty of
national algebra test items. According to four cognitive components including the type of
number, representation transformation, computational complexity, and equation information, a
total of 65 algebra test items were drawn from the Basic Competence Test and the
Comprehensive Assessment Program for Junior High School Students administered in Taiwan
over the past ten years. A total of 982 students in the ninth grade were tested. The Rasch
model is used to adjust the difficulty parameters, and the multivariate regression is used to
predict and analyze the difficulty parameters of the test components. The results show that
representation transformation, computational complexity, and equation information explain
the difficulty parameter of the test items by about 82%. The initial trial indicates that the
proposed algebraic cognitive components provide a reasonable explanation for the difficulty
of the test items. Researchers and teachers can apply these components as the basis for
algebra teaching and the testing design and planning for the supplementary algebra learning

materials.

Keywords: algebra test, cognitive component, parameter of test difficulty,
regression analysis
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