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Research on automatic scoring system of programming questions
based on dynamic detection and static analysis
XUE Bin, HU lJianpeng
(School of Electric and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] This article proposes a new type of automatic grading method to reasonably grade students’ C language programming
questions. In the dynamic detection stage, the KMP algorithm is used to perform keyword matching first. If the matching similarity
falls within the preset value range, the student source program is converted into an executable file, and then the score is driven by
the preset test cases. Perform static analysis when the keyword match fails, the program cannot run, or an exception occurs during
operation. In the static analysis stage, the control structure is selected as the key factor of the static scoring. The abstract syntax tree
is used as the intermediate conversion form of the source code, and it is standardized to eliminate the diversity of code semantics.
Then, the control structure subtree is extracted from the node type in the abstract syntax tree Finally, use the tree edit distance
algorithm based on node weights to match the standardized control structure subtrees of the student source program and the template
program, calculate the similarity, and give a comprehensive scoring result. The final experimental results show that this method can
reasonably score student programs and has a high accuracy rate.
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Fig. 1 Dynamic detection scoring model
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Fig. 2 Overall schematic of redundancy optimization
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Fig. 3 The standard syntax tree of the selected structure and the conversion diagram of the deep nested structure
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Tab. 3 The number of students drawn for each program problem
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Tab. 4 Error statistics of automatic scoring scheme
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1 8.56 8.95 0.39 4.6%
2 7.63 8.12 0.49 6.4%
3 7.20 7.84 0.64 8.9%
4 8.12 7.69 0.43 5.3%
5 7.74 8.37 0.63 8.1%
6 6.75 7.17 0.42 6.2%
7 6.92 6.58 0.14 4.9%
8 7.40 7.02 0.38 5.1%
9 6.89 7.43 0.54 7.8%
10 8.13 8.69 0.56 6.9%
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