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Abstract: Learning computer programming requires students to deal with different variations of assignments.
Instructors, on the other hand, have difficulty giving students sufficient volume of assignments due to time
constraints assessing students’ work, which is highly time-consuming. This study presents an online judge
system to check the students’ assignments so that students will have more opportunities to tackle different
assignments. A system of this kind, however, can be problematic in that students may copy other source
codes and submit it as their own work. We implemented a function to detect illicit copies into the system.
In previous researches of ours, such methods based on the detection standard of the token length have been
proposed, with many misdetections occurred. This paper proposes the detection method using the token
sequence complexity and the complete token sequence. As the results of experiments, our new method was
successful in improving the accuracy rate on three different kinds of assignments submitted by students.
Moreover, we sent out questionnaires to students about the system, to be reported from 89% of them out of
the entire respondents that they became capable of programming after using the new system.

Keywords: programming education, online judge, illicit copy
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printf ("HARIE AT L TLZEW\n");
scanf ("%s" ,name) ;
printf (4T AL TSV \n");
scanf ("%d",&age) ;
printf ("EAEHF T E AN L TL SV \n");
scanf ("%s" ,phone) ;

B 1 HARAT— A2 FO#EEL OB

Fig. 1 An example of iteration using simple statements.
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Table 1 Datasets used in this experiment.
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Table 2 Comparison of the previous method and the proposed
method.
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Table 3 Table of the result of illicit copy detection against all students in a class.
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blank: No detection, N/S: No submission
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Table 4 Environmental development.
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Fig. 5 Outline of the proposed system.
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<category>7 17 T 3 v 7 HEAEREE </ category>
<problem_title>hello world % {'Jjt X</problem_title>
<problem_text>¥M N % FiAiAd, N[H hello world &I 3 5
T T hEFNTZE W, </problem_text>
<input_type>3</input_type>

<output_type>

hello world

hello world

hello world

</output_type>

<input_datal>1</input_datal>

<output_datal>hello world</output_datal>

6 T 7 Aol

Fig. 6 Example of a assignment file.
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1 AAf
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Rl Vil

hello world
hello world
hallo world
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[TOIS = IEREEE| NEE

7 VAT A OFER
Fig. 7 Result of the system output.
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Fig. 8 Questions in the questionnaire for the proposed system.
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Fig. 9 Result of answers from the questionnaire for the our

system.
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Fig. 10 Questions in the questionnaire items on learning

achievements.
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Fig. 11 Result of answers from the questionnaire on learning

achievements.
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