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Application of extension data mining in student achievement analysis
LIU Dalian'?, TIAN Yingjie’

(1. Institute of Mathematics and Physics, Beijing Union University, Beijing 100101, China; 2. Institute of Fundamental and Interdis-
ciplinary Sciences, Beijing Union University, Beijing 100101, China; 3. Research Center on Fictitious Economy and Data Science,
Chinese Academy of Sciences, Beijing 100190, China)

Abstract: To make full use of the educational big data resources and promote the sound development of teaching re-
form, this paper applies several extension data mining methods, including an extenics support vector machine, an im-
proved k-means algorithm based on extension distance, etc., and the Pearson’s correlation coefficient, to analyze the
usual homework, midterm, and final examination results of a college students’ mathematics course, to explore the scien-
tificity of test paper design, students’ mastery of knowledge points, and which topics are the main factors affecting stu-
dents’ performance. Furthermore, some advance information is given to each student to tell them which point they
should focus on in this course later. This paper applies the constantly developing, cutting-edge scientific research meth-
ods to the education and teaching that need constant reform and makes full use of the huge student achievement data that
has been sleeping for a long time. It has played a good example of scientific research guiding teaching and teaching
feeding scientific research.

Keywords: extenics; data mining; classification; clustering; support vector machine; Pearson’s correlation coefficient;
big data in education; analysis of student score
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Fig.1 Classification rule diagram
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Fig.2 Impact of each question
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Fig.3 Visualization of the overall data
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FA A4 kg 1 kg 2 kg 3 kg 4 kg Skg 6 zg 7 zg 8 zg 9 zg 10 zg 11 zg 12 zg 13 zg 14 zg 15 zg 16 zg 17 zg 18

1 314 221 268 270 2.60 2.76 0.39 588 592 587 57 598 6.3
2 200 1.73 1.43 2.11 1.83 1.98 0.27 445 3.90 3.68 3.34 335 446 426 4.2
3 225 232 1.69 245 231 2.72 025 526 5.07 515 525 581 6.19 6 5.88

6.68 6.08 604 927 979 141
329 6.26 096 0.17

5.66 9.027 7.25 0.67
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