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Abstract

With the widespread adoption of generative Al models such as DeepSeek and GPT that possess
Chain-of-Thought (CoT) reasoning capabilities, discrete mathematics teaching now faces an unprec-
edented challenge: while students can easily obtain Al-generated “step-by-step reasoning” answers
for course assignments, whether their core ability to independently judge the correctness of such
reasoning is being cultivated has become a pressing instructional concern. This paper investigates
29 discrete mathematics students from the 2026 spring semester as survey subjects. Through ques-
tionnaire-based analysis, it systematically examines students’ usage patterns of Al-assisted learn-
ing, self-evaluated reasoning abilities, and awareness of CoT verifiable reasoning. The findings re-
veal that: (1) 96.6% of students have used Al tools to assist their learning in discrete mathematics,
with 79.3% using them frequently or occasionally. Thus, Al has become deeply embedded in stu-
dents’ learning processes; (2) students rated themselves relatively high in “identifying proof gaps”
(M = 4.00) and “understanding step-by-step construction” (M = 4.07), but rated themselves signifi-
cantly lower in “judging whether Al-generated proofs are correct” (M = 3.76) and “identifying errors
in Al responses” (M = 3.86); (3) high-frequency Al users scored higher on self-evaluations across all
reasoning dimensions compared to low-frequency users, with a notable difference of 0.45 on “inde-
pendent proof construction ability,” yet students’ critical judgment of Al-generated output did not
improve correspondingly with increased usage frequency. Drawing on the analytical frameworks
of Cognitive Load Theory and Metacognitive Theory, this paper argues that discrete mathematics
education urgently needs to shift from an “answer-oriented” approach to a “CoT verifiable reason-
ing-oriented” paradigm. To reestablish students’ mathematical reasoning agency in the Al era, it
proposes a four-stage instructional framework, i.e. independently constructing CoT reasoning chains,
Al-assisted verification, human-AI collaborative revision, and critical judgment, thereby providing
directional guidance for discrete mathematics courses to address pedagogical challenges in an Al-
driven academic environment.
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Table 1. Structure of the survey questionnaire
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Table 2. Three theoretical dimensions and corresponding items of the self-assessment scale of reasoning ability
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Table 3. Data of self-assessment results on reasoning ability
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Table 4. Data of correlations between on reasoning ability
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