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In this study, we built e-learning programming education WEB system for real
class of beginners, and we analyzed the big data using learning analytics. Specifically, it is
possible to obtain various programming logs of the learner and to perform scoring with high accuracy
while significantly reducing the teacher work by automatically scoring the program using the
machine learning method. Furthermore, we proposed a method for automatically extracting of learners
and programming exercise tasks that show the same tendency of scoring results. Then we used the
statistical collaborative filtering method. Furthermore, we showed the effectiveness of the proposed
model and estimation method.



loT

ICT
ICT
ICT
e-learning
WEB e-learning
WEB e-learning
[1] ID [2] [3] (4]
[5] [6] [7]
[8] [9]
100 Xeon CPU 2
PC XAMPP WEB e-learning
PHP
JavaScript C
JAVA Moodle
WEB WEB
WEB
ID Moodle

24



40 50 6 9
[1]
[1]
32
1
I5—DiEH &
was not declared in this scope 15% - == =
o o] EHOES IR GTHREELY
expected [13%]
undeclared (first use in this function) | [8% ] oo roffirEhn
stray I | I0Y S5 LBIZEAXT
expected ', or ;' ﬂ
expected ')’ [4% | ) ¥ ] oftFER, FHTE
expected declaration [ 4% |
expected identifier [3% ¥
expected primary-expression E it@%%gh -]
expected '}' [ 3% |
expected unqualified-id 3% )
expected expression = - - [ 3% |
No such file or directory | 3% |
does not name a type E
invalid suffix 2%
1
35% 18 %
7%
FAQ
E
45.8%
74 %
66.3 %
1923 1923
2 2
2
2
2
72.6 %
1
1
E2EMRI TR EfEDFRAE

TLAvY—EFa+
2

TL—F¥—EFa+x



[2

e O IAD S

FA 0BT BIEISA
;Xﬁﬁ«zi 0 '@ (Kﬂ%) %

SHEEDIEEE or Kﬁ%‘ 0

s
3
[2]
180 6230
4 4
n
.85
4
4
3 180
180

50

3
SR
@ 05 AR
[2] 50

19



52 Al s [ 3] 2] miEE N[ 472 3 | .228 |

Ui n_ = ICEEEEEEN
4 93 .77 | 52 4 (IS 927 | 765 .482
3 85 6 | 36 3 860 | .579 .383
3 6 a5 | 2 7 IR 3 655 | .441  .166

IRSAIC LB
HBEROEAE (RROBIECEDHT) N i *
> PUEEERER 50, 180 HEEE A [ 512 | 241 | 246 |
> IEAROr N ERRDEEL : 6230

N | 24 B th  H B
BT 3080 418 (IS 916 | 769 | .489
> T4 13 (RDE3/50=0.06) .280 846 | 547 | 389
> R 19 (58h=19/180=0.11) 297 619 | 426 | 183
4
[1] »
7 81 2019

[2] M. Kobayashi, K. Mikawa, M. Goto and S. Hirasawa, “Collaborative Filtering Analysis
of Consumption Behavior Based on the Latent Class Model”, Proc. of 2017 IEEE SMC,
pp.1926-1931, Oct. 2017.

[1] M. Kobayashi, T. Matsushima, Y. Yoshizawa, "Time-Varying Collaborative Filtering
Based on the Variational Bayes", Proc. of 2019 RISP International Workshop on Nonlinear
Circuits, Communications and Signal Processing, pp-132-135, 2019.

[2] Shigeichi Hirasawa, Gendo Kumoi, Manabu Kobayashi, Masayuki Goto and Hiroshige
Inazumi, "System evaluation of error correcting output codes for artificial data
models™, Proc. of 2018 International Conference on Engineering Technology and Applied
Science, pp-112-122, 2018

[3] Gendo Kumoi, Hideki Yagi, Manabu Kobayashi, Masayuki Goto, Shigeichi Hirasawa, "A
Greedy Construction Approach of Codeword Table on Error Correcting Output Coding for
Multivalued Classification and I'ts Evaluation by Using Artificial Data"”, Proc. of 2018
International Conference on Engineering, Technology and Applied Sciences,
pp-15-22, 2018

[4] Katsuyuki Umezawa, Takashi Ishida, Makoto Nakazawa, Shigeichi Hirasawa, "Application
and Evaluation of a Grouped Flipped Classroom Method", Proc. of the 1EEE International
Conference on Teaching, Assessment and Learning for Engineering, pp-39-45,
2018

[5] Manabu Kobayashi, Toshiyasu Matsushima, Shigeichi Hirasawa, "Probabilistic Fault
Diagnosis and its Analysis in Multicomputer Systems™, IEICE Transactions on
Fundamentals of Electronics, Communications and Computer Sciences, E101.A,
pp-2072-2081, 2018

[6] Katsuyuki Umezawa, Takashi Ishida, Makoto Nakazawa, Shigeichi Hirasawa, "Evaluation
by Questionnaire on Grouped Flipped Classroom Method", Proc. of the IEEE 10th
International Conference on Engineering Education, pp.87-92, 2018

[7] S. Hirasawa, G. Kumoi, M. Kobayashi, M. Goto and H. Inazumi, "System Evaluation of
Construction Methods for Multi-class Problems Using Binary Classifiers", Trends and
Advances in Information Systems and Technologies, vol.2, pp-909-919, 2018

[8] K. Umezawa, T. Saito T. Ishida, M. Nakazawa, S. Hirasawa, "Learning State Estimation
Method by Browsing History and Brain Waves During Programming Language Learning",
Trends and Advances in Information Systems and Technologies, vol.2,
pp-1307-1316, 2018

[9] M. Kobayashi, K. Mikawa, M. Goto and S. Hirasawa, “ Collaborative Filtering Analysis
of Consumption Behavior Based on the Latent Class Model” , Proc. of 2017 IEEE SMC,

pp.1926-1931, 2017.

[10] M. Kobayashi, K. Mikawa, M. Goto, T. Matsushima and S. Hirasawa, “ Collaborative

Filtering Based on the Latent Class Model for Attributes” , Proc. of 16th IEEE ICMLA,
pp.893-896, 2017.




[11] K. Mikawa, M. Kobayashi, M. Goto and S. Hirasawa, "Distance Metric Learnig using
Each Category Centroid with Nuclear Norm Regularization™, Proc. of IEEE Symposium
Series on Computational Intelligence, pp-1-5, 2017

[12] K.Umezawa, T.Ishida, M.Aramoto, M.Kobayashi, M.Nakazawa, S.Hirasawa, "A Method
based on Self-study Log Information for Improving Effectiveness of Classroom Component
in Flipped Classroom Approach”, Proc. of International Journal of Software Innovation,
vol .4, pp.17-32, 2016

[13] K. Mikawa, M. Kobayashi, M. Goto and S. Hirasawa, "'A study on distance metric learning
using distance structure among category centroids", Proc. of The 17th Asia Pacific
Industrial Engineering and Management Systems Conference, pp.285-289, 2016

[14] M. Goto, M. Kobayashi, K. Mikawa and S. Hirasawa, "A Bayes Prediction Algorithm for
Model Class Composed of Several Subclasses™, Proc. of International Symposium on

Information Theory and its Applications, pp-121-125, 2016

[l] - - "
" 81 2019

[2] " " 10

e-learning 2018
[3] - "

" IBISML 2018
[4] -
IBISML 2018

[5] - . " 2

" pp-75-78 2018
[6] M. Kobayashi, K. Mikawa, M. Goto and S. Hirasawa, "Collaborative Filtering Based on
the Latent Class Model using Variational Bayes", Proc. of 40th Symposium on Information
Theory and its Applications, pp-19-24,2017

0 [ "2
"9 2017
(1 [ -
" 2017
O
o

Shigeichi Hirasawa

8 30147946



