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Objective: The present study aims to identify the basic and content competencies 

effective in answering the mathematics items of the national university entrance 

exam for the Humanities group based on a cognitive approach, and to predict the 

level of difficulty of the items according to these competencies. 

Methods: The study was conducted using a mixed method. The first population 

consisted of first-year university students, from which 3 individuals were selected. 

Another population included subject matter experts and item writers, with 8 

individuals purposefully selected. The final population comprised the participants 

in two sessions of the 2023 national exam, with 71,730 randomly selected for the 

first session and 79,221 for the second session. 

Results: Through student think-aloud protocols, literature review, and analysis of 

humanities group mathematics textbooks by subject matter experts and item 

writers, 13 basic competencies and 6 content competencies were identified. The 

competencies of applying algebraic rules and solving multi-step problems were the 

most frequently used in the first test, while understanding question complexity was 

the most frequently used in the second test. Basic competencies accounted for 

56%, content competencies for 31%, and the combination of both for 64% of the 

variance in question difficulties. 

Conclusion: Basic and content competencies outperform conventional methods in 

predicting question difficulty prior to exam administration. Their use in 

constructing the national exam can help minimize differences in question difficulty 

between the two sessions and contribute to the fairness of the exam. 
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