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An Automatic Scoring Method of Student Programs Using Multi-Feature

Analysis for Massive Open Online Courses

LIU Yuexia, NIU Zhiyao, WU Ning

(School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A new automatic scoring method based on multi-feature analysis is proposed to focus
the problem that there are a great number of C/C+ + programming learners on massive open
online courses environment, while the existing automatic scoring techniques possess low
accuracy. The prompt information in a submitted program is eliminated with a preprocessing
compiler. The lexical analysis and abstract syntax tree (AST) methods are used to extract the
features of the submitted program and the standard template one, respectively. Then similarities
of these features are calculated. According to whether or not the program is compiled
successfully, two different strategies are applied to comprehensively analyze the multi-feature
similarities and the program is automatically evaluated finally. The multi-feature similarities
include the running result similarity of test cases, the AST feature similarity, and the source code
similarity. If the program fails to be compiled, both the source code similarity and the AST
features similarity need to be analyzed. Experimental results and comparisons with the dynamic

test method and the static analysis method show that the average accuracy of the proposed method
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increases by 18. 38 % and 14. 17 %, respectively. The automatically generated scores are highly

correlated with manually determined scores and there is no manual assistant to ensure the

accuracy of the scoring results. The proposed method can be applied in massive open online cour-

Ses.

Keywords: massive open online courses; automatic evaluation; multi-feature analysis; abstract

syntax tree; similarity computation
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