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Abstract Personalized question recommendation for students is a significant research direction in
the domain of intelligent education. Current studies depend on either collaborative filtering based
methods or use the cognitive diagnosis models. Unfortunately, collaborative filterings ignore the
knowledge states (e. g. skill proficiency) of students and cognitive diagnosis models can only model
the knowledge state for a single student while the common features of similar students are neglected.

To solve the problems above, we propose a three-step personalized question recommendation

W Fie 1 :2015-09-21 5 ZE R H iR A 1 - 2016-05-10. ASPRES 3 B A 5 AFFH# 2 42 (613250100 \[H K A SABE 2% 5L 42 (61403358) | 1 ]
Bh2f B 1 A QB 4 R WAL 4 (S R4S 2014299) Z 88 HARRHE 5L 4 (1408085QF110) W Bl SRR =F, 40,1993 4F 4 WL WF 5%
A FEFGE TS 0 B Z 98 TR R 4L E-mail: tianyu930331@ gmail. com. FHRIE . 55,1992 4R A4 WL W50 A R EBFSE 5 0] 0B B
PAZ I M R G BB L GEFIER B ,1968 44 14, #08% , PEIF AL 2 (CCP) 4 51, R TN HLES 2 2] B I2 48 A& ™
% AEALHERE R 48, E-mail: cheneh@ustc. edu. en. X i, 57,1986 4F A4, -4, Bl #5042, b B EHL2E & (CCF) & 5, EZHF 5T 05 17 %L
P20 5 & B WA 2% ) 7 ik M L . REE B L1990 4R L F g A EEMF R T M O M E BRI Ak R OR. &,
1988 4 it PRI o S22 (CCF) 43 51 EEW ST IT 1) W 8 B BURIZ 38 S IR B I MEE R G AL W%, 55 M. 53,1984 48
AR A L R EWFSE 0 R SR U L SR . BR AR, L1977 ARA RS A R B LS (CCRH & R, FEPFR
B AR E T A AL BRI, AR T B L1977 AR A TRIE, P E RS (CCER &0, R BRI A EES GBS



1 4 KRG FET NS WA A U R 7 1% 177

method (PMF-CD) which combines the complementary advantages of Probabilistic Matrix
Factorization and Cognitive Diagnosis. Firstly, we model students’ proficiency on each question
by cognitive diagnosis models based on students’ scores and question-skill correlation matrix.
Secondly, we predict students’ performance by probabilistic matrix factorization combined with
students’ question proficiency. Finally, we recommend questions to students according to their
predicted performance and the difficulty of questions. PMF-CD takes both individual and common
study status of students into account, which ensures the interpretability and effectiveness of
recommendation. Extensive experiments on real-world datasets demonstrate that PMF-CD
performs well, and the recommendation is also interpretative.

Keywords  collaborative filtering; personalized question recommendation; probabilistic matrix

factorization; cognitive diagnosis; skill proficiency
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