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Abstract :

To address pain points in traditional higher mathematics instruction, such as fragmented knowledge

and unclear assessment of student learning, this study recruited 100 science and engineering students

to develop a teaching model that integrates knowledge graph construction with Al-based assessment.

An internal pre—post test design (traditional instruction during the midterm and Al-knowledge—graph—

based instruction during the final exam) was employed to conduct the empirical research. The results

show that the average final grade increased from 56.98 to 77.78, the pass rate rose from 52.0% to

87.0%, and the rate of students achieving an “A” grade climbed from 4.0% to 26.0%. A paired t-test

indicated that the improvement in grades was highly statistically significant (t=10.8169, p<0.001).

Through structured knowledge presentation and targeted instructional interventions, this model

effectively enhanced teaching outcomes, providing a replicable practical paradigm for digital teaching

reform in higher mathematics.
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Figure 1: Analysis of Teaching Challenges and Logical Relationships
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Figure 2: Visualization of the Al Knowledge Graph for Advanced Mathematics
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Table 1: Comparison of Grades Before and After the Midterm and Final

Exams
W e ()
S 56.98 43 77.78 43 +20.80 43
Rkt 52.0% 87.0% +35.0
= 4.0% 26.0% +22.0
FRIfEZE 22.21 15.55 -6.66
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Figure 3: Comparison of Student Grades Before and After the Introduction of Smart Classrooms
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Figure 4: Scatter plot of pre— and post—test scores and linear regression analysis
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Figure 5: Comparison of Final Total Score Distributions
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Table 2: Comparison of Question Types and Scoring Criteria for Final
and Midterm Exams
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Figure 6: Radar Chart of Proficiency Rates by Question Type
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Figure 7: Scatter plot of regression analysis for the response rates of each knowledge point
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