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Abstract

Against the backdrop of the “Double Reduction” policy and the implementation of the “Compulsory
Education Mathematics Curriculum Standards (2022Edition)”, textbook exercises serve as a crucial
vehicle for cultivating core mathematical competencies, making their design quality highly significant
for junior high school mathematics teaching. This study takes the new Grade 8 mathematics textbook
from Beijing Normal University Press as its subject, coding exercises in three categories—classroom
practice, section exercises, and chapter review exercises—based on exercise types, difficulty levels,
and functional dimensions. It systematically analyzes the characteristics and existing shortcomings in
the arrangement of these exercises, and accordingly proposes recommendations for optimizing exer-
cise-based instruction to fully realize the educational value of textbook exercises.
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Figure 1. Keyword co-occurrence map of mathematics exercises
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Table 1. Distribution of the number of exercises in the new eighth-grade mathematics textbook
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Figure 2. Classification of exercise types
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Figure 3. Proportion of each exercise type
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Table 2. Distribution of the number of problem types (solution-requiring questions) in the new mathematics textbooks
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Table 3. Quantitative distribution of exercise functions in the new 8th-grade mathematics textbook
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Table 4. Distribution of the number of items at each level of difficulty factors for exercises in the new textbook
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Figure 4. Line graph comparing the contextual levels of the exercises
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Figure 5. Line graph comparing the cognitive levels of exercises and inquiries
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Figure 6. Line graph comparing the cognitive levels of exercises
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Figure 7. Line graph comparing reasoning levels in exercises
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Figure 8. Line graph comparing the levels of knowledge content in exercises
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Table 5. Scores for comprehensive difficulty factors of exercises
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Figure 9. Radar chart of comprehensive exercise difficulty
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