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Abstract With the booming of MOOC (massive open online course) in the past two years,
educational data analysis has become a promising research field where the quality of teaching and
learning can be and is being quantified to improve the educational effectiveness and even to promote
the modern higher education. In the autumn of 2013, Peking University released its first six courses
on the Coursera platform. Through mining and analyzing the massive data of learning behavior of over
80000 participants from the courses, this paper endeavors to manifest more than one side of learning
activity in MOOC. Meanwhile, according to the characteristic of learning behavior in Chinese MOOC,
learners are classified into several groups and then the relationship between their learning behavior and
performance is thoroughly studied. Based on the above work, we find out that learners’ performance,
regarding whether he/she could get certificated eventually, can be predicted by looking into several
features of their learning behavior. Experiment results indicate that these features can be trained to
effectively estimate whether a learner is probably to complete the course successfully. Besides, this

method has the potential to partially evaluate the quality of both teaching and learning in practice.

Key words massive open online course (MOOC); engagement style; learning behavior; data analysis;
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Information about Courses and Click Records

x1 REBEREHEXERS&IT

Number of Records of Records of Records of

Number of

Starting Number of Certification

Course Registrants Assignment Quiz Video Threads Day Cycle]week (Ratio of Certification)
P 10807 125 38214 156 981 219 2013-10-20 14 149(0.013)
A 16 395 35 20889 109118 273 2013-10-20 14 237(0.014)
C 9124 35 20284 161424 110 2013-09-30 11 116€0.013)
B 18367 35 60042 340607 361 2013-09-30 13 581(0.032)
D 13197 5204 15821 98 343 283 2013-10-20 14 57(0.004)
1 14462 56 087 14048 435472 1029 2013-09-30 15 285(0. 020)
Table 2 Information about Course Grading Policy
F2 RBEIHHSBR
Course Assignment Quiz Peer Grading Mid-term Exam Final Exam (]\ﬁ:;:”;r;ﬁa;:i :t?::;
N Y N N Y 70
N Y Y N Y 70
C N Y N Y Y 60(85)
B N Y N N Y 60(85)
D Y Y N Y Y 60(85)
1 Y Y N Y Y 60(85)
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Table 3 Survey about Learners’ Motivation in Ref [7]
£33 XHM7TIMZIEHNA ST

Motivation Ratio of

Agreement
For Interest, Curiosity or Fun 0.929
For Experiencing PKU Courses 0.551
For the Instructor 0. 306
Communicate with Others with Similar Interests 0. 320
Friends Recommendation 0.093
Related with My Major 0. 400
Related with My Job or Business 0.392
For Getting a New Job 0.156
For MOOC Certificate form PKU 0.338
Upgrade or Expend Related Knowledge 0.924
Challenge Myself 0. 649
For Graduate Admission Test 0. 054
For MOOC-related Research 0.267

Table 4 Survey about Learners’ Background in Ref [7]
x4 xml7IEIEMIRESHNSEIT

Major Background Ratio of Background

Natural Science 0.107
Humanity 0.142

Social Science 0.173
Information and Engineering 0.458
Medical Science 0.013
Others 0. 040

No Subject Background 0.067
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Number of learners VS records of course engagement.
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Table 5 Parameters for Classification of Learners

RS FIEFEBY

Course c1 Cy 0
P 2 26 4.71
A 2 22 3.19
C 2 16 4.79
B 2 25 4.21
D 2 22 3.92
1 2 20 4. 60

Table 6 Number and Ratio of Learners in Different Groups

®6 RE%KRESIE ABF G

Number of Learners(Ratio of Learners)

Course

Bystander Anti-climax Waverer Stalwart Just-leaner
P 5265(0.49) 1395(0.13) 2564(0.24) 248(0.02) 1335(0.12)
A 8533(0.52) 2269(0.14) 4079(0. 25) 295(0.02) 1219(0.07)
C 5066(0.56) 865(0.09) 1328(0.15) 210(0.02) 1655(0.18)
B 8218(0.45) 2299(0.13) 4462(0.24) 603(0.03) 2785(0.15)
D 6857(0.52) 2321€0.18) 2993(0.23) 63(0.00) 963(0.07)
I 5496(0. 38) 1670(0.12) 2842(0.20) 271€0.02) 4183(0.29)
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The two dash lines denote the starting day (2013-10-20) and closing day (2014-01-28) respectively.

Other courses have the similar distribution.

Fig. 3 Proportion of registrant groups in people and network.
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Fig. 4 Proportion of active registrants whose last action in a course is in a particular week .
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Fig. 5 Score of learners VS rank of learners.
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Table 7 Number and Ratio of Learners in Score Distribution

RT FEBZEFIENEILE

Number of Learners(Ratio of Learners)

Course

0 Score =0 but no Certificate Certificated
P 9677(0.90) 862(0.08) 149(0.01)
A 14 832(0. 90) 1084(0.07) 237(0.01)
C 7884(0.86) 747(0.08) 116(0.01)
B 16 747(0.91) 1039(0. 06) 581(0.03)
D 11983(0.91) 1130¢0.09) 57(0.00)
1 12257(0. 85) 1348(0.09) 285(0.02)
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Number of Learners with 0 Score

Records of Watching Video

Other courses have the similar distribution

(a) Low-score learners

10° 10*

Number of Certificated Learners
[\

1AL

0° 10! 10° 10*
Records of Watching Video

O

Other courses have the similar distribution

(b) High-score learners

Fig. 6 Behavior of watching video of low-score and high-score learners in people and network.
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Fig. 7 Distribution of four kinds of behavior VS score in the course.
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Fig. 8 Number of certificated learners VS records of submitting quiz in people and network.
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Fig. 9 Average score of different learner groups in the course.
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Table 8 Mutual Distribution of Certificated Learners and Learner Groups

®8 RIEPESEIFZXBBESSH

Course Proportion Bystander Anti-climax Waverer Stalwart Just-learner
P(S|O 0. 000 0. 000 0.013 0. 987 0. 000
! P(C|S) 0. 000 0. 000 0.001 0.593 0. 000
P(S|O 0. 000 0. 000 0.038 0.962 0. 000
A PC|S 0. 000 0. 000 0.002 0.773 0. 000
i P(S|O 0. 000 0. 000 0. 000 1. 000 0. 000
¢ PC|S) 0. 000 0. 000 0. 000 0.552 0. 000
P(S|O 0. 000 0. 000 0.015 0. 969 0.015
b PC|S) 0. 000 0. 000 0.002 0.934 0.003
P(S|O) 0. 000 0. 000 0. 000 0. 930 0.070
b PCIS) 0. 000 0. 000 0. 000 0. 841 0. 004
P(S|O 0. 004 0. 000 0.021 0.772 0. 204
: P(C|S) 0. 000 0. 000 0.002 0.812 0.014

Note: P(S|C) denotes the distribution of groups in certificated learners.

P(C|S) denotes the ratio of certificated learners in groups.
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Table 9 Mutual Distribution of Forum Participants and Learner Groups

®9 RIESEEEEINELRBENSRK
Course Proportion Bystander Anti-climax Waverer Stalwart Just-learner
P(S|F) 0. 140 0.125 0. 235 0.136 0. 364
! P(F|S) 0. 044 0.148 0.151 0.903 0. 450
P(S|F 0. 284 0. 100 0. 339 0.096 0.181
A P(F|S) 0.098 0.129 0.244 0. 956 0. 437
. P(S|F) 0.152 0.072 0. 140 0.182 0. 454
¢ P(F|S) 0.029 0.082 0.103 0. 848 0.269
P(S|F) 0. 085 0.099 0.274 0.169 0.373
b P(F|S) 0.032 0.134 0.191 0. 869 0.416
P(S|F) 0.197 0.236 0.361 0.033 0.173
b P(F|S) 0.051 0.179 0.212 0.921 0.317
P(S|F) 0. 066 0. 066 0.131 0.092 0. 645
: P(F|S) 0.034 0.111 0.130 0.959 0.435

Note: P(S|F) denotes the distribution of groups in forum participants.

P(F|S) denotes the ratio of forum participants in groups. Forum participation means reading or submitting at least one record.
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BT 3 By o B SRR S A s e B AR
A BRI B A (L) A 38 I 36 Rk A (Q) i
KEE (o) IR 35 KW B CFW) L8 37 & il TR 8L
(FR) ik i [ 85 JT 2R H W19 K& (D).

BEXS B3 T URAR R BCs 4R % 3+ 1+ 1A L i Bl HIL
oAl R S e =R IR F v SR s 3 e A RIS A S|
IR0 IR SR R P i 0 S0 S8 T i 42 33
K IFE bR, K] 3 Bl o SRR - 2 M) 531 73 17 (linear
discriminant analysis, LDA). # % [ )9 (logistic
regression, LR) FIZER% 3243 17 & AL (linear support
vector machine, -SVM). SC 845 AN F . 3 11 &%)
2 T TURFR USR] 3 26 i F0000 9 245 2R L 7T LU s 4
BRI e i BN R R L 3 Bl oy 2R gn R B
Table 11 Prediction Result of Certification with Registrants

in the 1st 7 Weeks
Fx11 E7EAFIFREPVHHNER %

. B Course  Classifier Accuracy Precision  Recall — F-score
ol 309 A 1TV ST 9 3 o 5 L e o
W 3 0% 2T AR — B2 R 75 A IE 5. AR bk e e s
(VR ELAT 11 R 15 TR S 4 0 T B2 . 7 LA v e sa ene o
Pl 2 A 4 AT LU I 25 1T ERBR 34 76 JF BT 2 6 A2 LDA 98.3 50.0 82.9 62.4
A1 D L £ S DS 10y X K 3 4 O Nk e e s eia
H2 I AMUE RS 2 R W R 2. JA 2 45 1 e ess er s s
U 4 TV IRARET 5 A B 6 JELRIAT 7 JA Vi Ay 2 I
5% B IOII6T D 09 47 S B0 3F Lk i T %0 o 4 C ik e s er s
2 5] AT RIE R, 10 RECRREAR RS 52 X e ses e e
Table 10 Number of Samples LDA 96. 7 58.4 82.8 68.5
F 10 HiEHEAE B LR 97.3 64.7 68. 8 66.7
Course Ist5 Weeks  1st 6 Weeks  1st 7 Weeks I-SVM 97.0 62. 1 83.3 71.2
P 7491 7927 8332 LDA 99. 6 50.0 88.9 64.0
A 10566 11280 12019 D LR 99.5 65.0 76.5 70. 3
C 6158 6459 6720 I-SVM 99.7 64.3 81.8 72.0
B 13206 13738 14189 LDA 97.1 51.9 68.9 59.2
D 9401 9868 10277 I LR 97.0 57.6 54.3 55.9
1 9042 9543 9990 I-SVM 96. 8 50.0 66.7 57.1
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(a) People and network
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(e) Data structure and algorithm analysis

Fig. 10
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(b) Art history
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(d) Bioinformation
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(f) Introduction to computing

Sequential variation of F-scores.
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