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Abstract

The key ability of mathematics is the explicit ability based on the core quality of mathematics. To
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study the evaluation index system of the key ability of mathematics from the perspective of the core
quality is an important guarantee to promote the implementation of the core quality of mathemat-
ics. Based on STEAM education theory, PISA and TIMSS mathematical literacy assessment frame-
work, and senior high school mathematics curriculum standard requirements, the research uses
expert consultation method and analytic hierarchy process to build a key ability assessment index
system for senior high school mathematics, which specifically covers three first-level indicators:
mathematical observation, mathematical thinking and mathematical expression. Each first-level in-
dicator includes 4 second-level indicators, and the expression is as follows: Key ability of mathe-
matics subject = 0.165*mathematical observation + 0.249*mathematical thinking + 0.586*mathe-
matical expression. Teachers can guide students to improve the key ability of mathematics subject
according to the evaluation system.
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Table 1. PISA and TIMSS mathematical literacy assessment framework
# 1. PISA 5 TIMSS ## ZFIFMIESR
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Table 2. Evaluation index system of senior high school mathematics key ability
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Figure 1. Basic steps of analytic hierarchy process
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Table 3. The judgment matrix of an expert on the first level index
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Table 4. The weight value of the key ability assessment index of senior high school mathematics
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