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Abstract

This paper conducts an innovative research on the evaluation methods of students’ abilities based
on four programming practice courses (C Language Programming, Data Structures and Algorithms,
Comprehensive Programming Design, and Python Programming). It breaks away from the traditional
evaluation model based on program running results and experimental reports, and divides students’
ability dimensions into five aspects: programming basic ability, algorithm design and analysis abil-
ity, project practice ability, and teamwork and collaboration ability. A comprehensive ability evalu-
ation is carried out, aiming to construct a multi-dimensional model of students’ abilities, thereby pro-
moting students to identify their weaknesses and achieve all-round development. This paper ap-
plies the five-dimensional ability evaluation model to the 2025 academic year’s electrical engineering
major programming practice courses, generating personalized ability evaluation radar charts for each
student. At the same time, a feedback adjustment mechanism is incorporated to feed back the five-
dimensional ability evaluation results to students. Through the joint efforts of students and teachers,
their strengths can be leveraged and weaknesses improved, thereby enhancing their weak links and
increasing their ability scores. Finally, statistical significance tests were performed on the ability
scores of students from the 2025 and 2024 academic years, revealing significant improvements in
multiple ability dimensions for the 2025 cohort, indicating that the five-dimensional ability evalu-
ation model and feedback adjustment mechanism contribute to enhancing students’ comprehen-
sive abilities.
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Table 2. Five-dimensional ability evaluation index system
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Table 3. Descriptive statistics and significance test results of ability scores
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Table 4. Comparison table of average scores of students’ various ability dimensions
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Figure 1. Bar chart of average scores of students in each ability dimension
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Figure 2. Radar chart of a student’s scores in various dimensions of ability
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Figure 3. Evaluation feedback regulation mechanism
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