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The Recommendation System based on Staged
Clustering for Leveled Programming Education

Kyung-Ah Kim*, Nammee Moon
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Abstract

Programming education needs learning which is adjusted individual learners’ level of their
learning abilities. Recommendation system is one way of implementing personalized service. In this
research, we propose recommendation method which learning items are recommended for individual
learners’ learning in web-based programming education environment by. Our proposed system for
leveled programming education provides appropriate programming problems for a certain learner in
his learning level and learning scope employing collaborative filtering method using learners’
profile of their level and correlation profile between learning topics. As a result, it resolves a
problem that providing appropriate programming problems in learner’s level, and we get a result
that improving leaner’s programming ability. Furthermore, when we compared our proposed
method and original collaborative filtering method, our proposed method provides the ways to solve
the scalability which is one of the limitations in recommendation systems by improving

recommendation performance and reducing analysis time.
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Fig. 1. collaborative filtering process based on
clustering using correlation between learning topics

@ 8217} %718 ofosl S uhgto 2 ofojel Sl%FA
2 £33 T 7} S5 Wil e dsgEw dar
A s SRS Fo) Sgs 7k Sat T2t
gt} Bt uie] 7t E5FAl Tyl i S

(AL)) & SFA T ETSHe otolde] 442t 3

21(1)oll S = { Sk - a score of Py which is chosen
learning item in L, 1<k<m }
L = {L; : Wy )= 0.5 items, 1<j<n, n : number of
items , W, : weight of Ti, T; : i"™ learning topic, L;
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Table1. recommendation result using basic collaborative filtering

Each Programming Score
Student| Pearson | Score Mean
5 61 98 310 413

29 | 0.7354 | 80.0000 0.0000 0.0000 0.0000 0.0000 7.3535
19 | 0.7197 | 80.0000 0.0000 -7.1973 7.1973 7.1973 0.0000
49 |0.7182 | 68.3333 -5.9846 1.1969 1.1969 1.1969 8.3785
93 | 0.7104 | 65.0000 | -10.6563 | -3.5521 3.6521 3.55621 10.6563
72 | 0.7083 | 86.6667 -4.7219 | -4.7219 2.3609 2.3609 9.4438
64 | 0.7053 | 75.0000 -3.5263 | -3.5263 35263 | -3.5263 | 10.5789
83 | 0.7006 | 58.3333 -5.8386 1.1677 8.1741 1.1677 8.1741
111 | 0.6990 | 56.6667 -4.6697 2.3299 2.3299 2.3299 9.3194
122 | 0.6984 | 66.6667 -4.6557 2.3278 2.3278 2.3278 9.3113
120 | 0.6980 | 50.0000 -6.9805 0.0000 6.9805 6.9805 6.9805
Rating Sum -47.0236 | -11.9752 | 37.6458 | 235868 | 80.1963

Rating Sum/Pearson Sum -5.1948 -1.3229 4.1588 2.6057 8.8594
Rediction Rate 64.8062 | 68.6771 | 74.1588 | 72.6057 | 78.8594

Rank 5 4 3 2 1
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Table 2. recommendation result using collaborative filtering
based on correlation between learning topics

PN | Score Each Programming Score
Mean 5 61 89 102 137

21 0.9102 90.0000 | -9.1020 | 0.0000 0.0000 | 9.1020 | 9.1020
35 0.9031 90.0000 | 0.0000 | -9.0310 | 0.0000 | 9.0310 | 9.0310
49 0.9203 80.0000 | 0.0000 0.0000 0.0000 | 0.0000 | 9.2030
65 0.9341 81.6667 | -1.5568 | -1.6568 | 7.7842 | -1.5568 | 7.7842
93 0.9341 80.0000 | 0.0000 | -9.3410 | 9.3410 | 9.3410 | 0.0000
104 0.8680 90.0000 |-17.3600| 8.6800 0.0000 | 8.6800 | 8.6800
116 0.8805 68.3333 | -7.3375 | 1.4675 1.4675 | 1.4675 | 10.2725
121 0.9062 78.3333 | -7.6517 | 1.5103 156103 | 10.5723 | 1.5103
133 0.9210 68.3333 | -7.6750 | 1.5350 16350 | 1.5350 | 10.7450
152 0.8746 60.0000 | -8.7460 | 0.0000 | 8.7460 | 8.7460 | 8.7460
Rating Sum -59.3290 [ -6.7360 | 30.3840 | 66.9180 | 75.0740

Rating Sum/Pearson Sum -6.5542 | -0.7441 3.3566 6.2878 8.2935
Rediction Rate 63.4458 | 69.2559 | 73.3566 | 76.2878 | 78.2935

Rank 5 4 3 2 1

d= A%5E 235 A EZE MAE(Mean
Absolute Error), MAPE(Mean Absolute Precent Error),
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Table 3. performance comparison depending on models
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Fig. 2. reduction flow in the number of learning items using
staged clustering
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Table 4. reduction radio in number of items using
staged clustering

Items 895 617 192
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