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Key techniques and application of intelligent education
oriented adaptive learning

CHEN Enhong', LIU Qi', WANG Shijin’, HUANG Zhenya', SU Yu'"’,
DING Peng’, MA Jianhui', ZHU Bo’

(1. Anhui Province Key Laboratory of Big Data Analysis and Application, School of Computer Science and Technology, University
of Science and Technology of China, Hefei 230027, China; 2. iFLYTEK Co., Ltd, Hefei 230088, China)

Abstract: This paper is an introduction to our main work in winning of the 10th Wu Wenjun Artificial Intelligence Sci-
ence and Technology Award. In response to key technical problems in adaptive learning, such as the difficulties in the
representation of teaching resources, the diagnosis of knowledge state and the design of learning strategies, we first con-
structed a new framework for data-driven unsupervised representation of teaching resources, which significantly im-
proves the accuracy and efficiency of quality evaluation and content retrieval of teaching resources. Then proposed a
new method for learner cognitive diagnosis based on deep learning, which breaks through the scale-based research
paradigm of educational measurement theories. And further designed a personalized recommendation technology based
on knowledge matching and an adaptive recommendation technology based on multi-objective matching, meeting the
complex constraints of intelligent education scenarios and the diverse learning targets of learners. Finally, an intelligent
education system— “Zhixue.com” was developed for basic education, which has been popularized and used throughout
the country. This system plays a positive role in the development of China’s intelligent education.

Keywords: adaptive learning; intelligent education; teaching resources representation; quality evaluation; content re-
trieval; cognitive diagnosis; knowledge tracing; personalized recommendation; adaptive recommendation; intelligent

education system
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22 B A 2 DGR R e A o] R A
PRI, R, anfar U0 2% 20 35 1Y 2% 2 %2 A
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B, A 2 i ) Bk e a0 L <AL AT S A
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KeAT 7 (gaming behavior) S 174 16 Bl Xt =7 2 #
2 LR, AR SCER Y T KPGRM(knowledge
plus gaming response model) B %Y, X 7E £k 2% 2] i1
S YRR AT A AT W R AT R A
A5 L PO ) B 25 AT 9, KPGRM 3 it 73 A
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Table3 Experimental result of cognitive diagnosis

FEETRY TR YRRz AUC
DINA 0.650+0.001  0.467+0.001  0.676+0.002
IRT 0.674+0.002  0.464+0.002  0.685+0.001
MIRT 0.701+0.002  0.461+0.001  0.719+0.001
PMF 0.661+0.002  0.476£0.001  0.732+0.001
NeuralCDM  0.719+0.008  0.439+0.002  0.749+0.001
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AR B 2, DX A < Qi X AT SR TR
o 2) TREEAEZ (quickly): 285 815 i i, )<Y
AT R R . 3) RGN (systematically): 25 8
MY 2, REGMERZE, W AT N R £
4) P 55 B (coverage): FE4E 14 e U I A7 16 10
) A 55 R B R, A A A Y U AT R
o BT A SRR WL, KPGRM X X
4 PNHFAE AT R M A, W 2R AR B B R xR AT
AT 5. BAARCR G, KPGRM A5 A3 i+
2 22 YR IR 28 [R) R A ) AR A1 SO0 G 8 = <3t e A 7
S PR, It R B I %) s 4 I o e e D XK
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Wi . KPGRMTE 53 A1 27 A 1E 42 24 U < i e A7 R
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Fig. 6 Question recommendation with cognitive level
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