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A Study on the Mathematics Item Difficulty of 109 Comprehensive
Assessment Program for Junior High School Students in the Perspective of
Cognitive Load Theory
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Abstract

The purpose of this study is to analyze the explanatory power of cognitive components for the
difficulty of Mathematics Item from 109 Comprehensive Assessment Program for Junior High
School Students from the perspective of cognitive load theory. The study uses 26 multiple-
choice questions in mathematics and 205,012students in mathematics subjects effectively
administered the test. It examines the applicability of the coding of cognitive components
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with five cognitive components: "number of steps to solve the problem", "number of
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operations", "representation transformation", "equation information" and "novel situation".
The test results are based on the pass rate of the effective number of test takers nationwide as
the difficulty of the test questions, and carried out the prediction analysis of the difficulty of
the test questions by the cognitive component coding with multiple regression. The results
show that the three cognitive components of context situation,

equation information and operation quantity can jointly explain the variation of the item
difficulty parameters of the test questions up to 82.9%. Among the three cognitive
components, the context situation cognitive components are important components to judge
the status of students' examination, answer questions and improve the

learning effectiveness in junior high school. On the whole, this study is based on the content
of the Mathematics Item from 109 Comprehensive Assessment Program for Junior High
School Students and the actual cognitive analysis literature. The cognitive components
obtained in the model (such as context situation, equation information, operation quantity and
explanatory power) can provide the secondary school teachers practical references for the

direction of mathematics teaching and the improvement of students' learning in the future.
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