20109 78 MXSSE =EXN M AT ACIHH 4 2

=z 2010-47C1-4-2

z2ad dof S5 2N

( The Recommendation System for Programming Language Learning
Support )

A7 oF, B g om”

( Kyung-Ah Kim and Nammee Moon )

2 o

B ERAAE T2adY A9 BSE A AIFE GGAY FAAN2YL AQVL. o A2YE AeAe £
AL 22948 S8 A8 Ao YA o168 FUARGEI B AT oo BRI AT A0
9 A BY AEAAL AR AFe BN IFEY AFAAT BY F =S ASFAY USSE
% St TR GEFANY ABY T2oAe o ¢ ¥Y BHPL AHESel TR Ao S Y 2N
28¢ AARGT, of N2ge oy BN ATHE T2aAY Aol & A2de] AIFEY Arg Adsed L
A g 2 Aeed BA HE 59 el Jwe Zzadqn B4 A3 @S HFL F A PEL AN
€ ALUEe] D Se SR S A 2 A Z2aAY A 3§ FAA aRe $20 - aAd
Sgel e Zzady 24 ATS LS HUAL FEAS AITED Bee R US4 UG 2k A P
40l 7108 E oold g BAS ATTORH Aeel AE FY + A BIE AN £ Yoe ol £ 279 297

ka

Atz & £ gl

Abstract

In this paper, we propose a recommendation system for supporting self-directed programming language education. The
system is a mecommendation system using collaborative filtering based on learners’ level and stage. In this study, we
design a recommendation system which uses collaborative filtering based on leamers’ profile of their level and correlation
profile between leamning topics in order to increase self-directed leamning effects when students plan their learmning process
in e-learning environment. This system provides a way for solving a difficult problem, that is providing programming
problems based on problem solving ability, in the programming language education system. As a result, it will contribute
to improve the quality of education by providing approptiate programming problems in learner’s level and e-learning
environment based on teaching and learning method to encourage self-directed learning.
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Fig. 1. Overnview of recommendation system using
similarity of learning topics and leamer's
leaming level.
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Table 1. Leamer's learning level profile. Table 2. Correlation between leaming topics.
T T2 T3 T4 15 6 T 8 T9 | TI0O| ... | T24 | T25 T3 T4 15 6 7 8 T9 L TI0| ... | T24] 15
Ul |92.86(90.52{88.57|86.67(81.18|85.71163.33(73.33|77.78(83.64| ... |68.06(61.24 0.000[0. 125| 0.000] 0.000{0.000] 0.000| 0.000] 0.000} ... |0.000]0.000
W |92.8590.50187.14185.00(82.35|84.29163.33173.33178.83183 .64} ... 10.0010.00 7 02001 0. 1700 0.0001 0.0001 00001 00001 0.000{0.000] ... 10.000{0.000
U3 |80.00]78.43{77.14|70.00|73.24(70.00|46.67|56.67|74.44|72.73] ... |61.00]55.52 0.000[ 0.000[ 0.000] 0.000| 0.000{ 0.000{0.000[ ... |0.000]0.000
W4 165.71]|64.41(68.57]58.33|54.71(58.57133.33(43.33(55.56]60.91| ... [53.35|49.33 T4 |0.125/0.170 i 0.000{0.000] 0.00010.000] ... |0.000[0.000
U5 178.57|77.37|77.14]75.00|74.71]74 .29160.00|66.67|72.22|76.36| ... | 0.00|0.00 T5 10.000]0.000]0.000]0.000E L 6600.830 0.790]0.7900.380|0.210{ ... }0.280|0.320
Us |61.43160.63|65.71]53.33150.59]54.29(33.33|40.00{51.11(56.36} ... [0.00[0.00 T6 |0.000]0.000[0.000{0.000|0.830):4 0.830]0.750|0.420(0.040| ... [0.275|0,295
U7 |74.20]73.28{74.29(65.00|66. 18(65.71146.67|53.33(64.44|69.09| ... [58.65(53.62 17 |0.000]0.000|0.000(0.000}0.790) 0.040| ... |0.420(0.420
U8 [80.00|78.33|78.57|68.33|72.35|68.57|50,00|56.67{ 0.00 | 0.00| ... |0.00]0.00 T8 10.000]0.000{0.000{0.000]0.380 0.700] ... |0.420{0.420,
U9 [74.20]71.78|74.20165.00|61.76|64.29]43.33|50.00(62.22]65.45{ ... [56.29|51.71 T9 |0.000]0.000]0.000]0.000] 0.210 1 : 0.880| ... |0,380]0.380,
Y10 ]70.00]68.30{70.00]63.33)61.76162.86146.67|53.33|60.00163.64| ... 156.12 %0.76 T10 10.000}0.000]9.00010.000]0.210} 0.040} 0.040] 0.700 0.880 ... 10.380{0.380/
U167 194.29(91.89190.00(85.00(84. 12|84.29166.67[76.67|81.11{86.45| ... |69.24(62.19 124 0.000[0.000] 0.000 0.000{ 0.280] 0.275[0.420{ 0.420] 0.380{ 0.380 1]0.830
U168 |75.71|73.22|72.86163.33|67.06{62.86(46.671 0.00 | 0,00 [ 0.00| ... |0.00/0.00 125 10.000]0.000| 0.000} 0.000] 0,320 0.295{ 0.420| 0.420| 0.380{ 0.380 0

E 3 sEA olsl T Alo|e| mof&AMRAE
Table 3. Pearson Correlation Coefficient between leamer's understanding.

B v [ w V) w7 U8 1) U0 U1 vi2 i3 U14 W15 16 ue7 | uie
U1 7 0.91023 [ 0.90310 0.03405 | 0.71609 | 0.86619 | 0.93405 | 0.74712 | 0.78457 | 0.82828 | 0,51581 [ 0.86804 | 0.88045 | 0.90617 | ... |0.81282(0.81211
U2 | 0.91023 | 0060 0.88337 | 0.93541 | 0.94359 | 0.76376 | 0.94868 | 0.95624 [ 0.93983 | ... [0.93275|0.93633
U3 ]0.90310 ] 0.95017 | 1,006 0.81241 ] 0.85042 | 0.89505 | 0.69437 | 0.95033 | 0.91856 | 0.94324 | ... ] 0.94222|0.95175
Ua {0.92026 [ 0.91925 [ 0.98102 | 0.73626 | 0.78307 | 0.85383 | 0.61397 | 0.92040 [ 0.87%42 { 0.93651 | ... | 0.87702|0.88118
Us | 0.75231 | 0.90685 | 0.85926 0.96562 | 0.95007 | 0.96830 | 0.94196 [ 0.92913 ] 0.96336 [ 0.91496 | ... |0.93577 | 0.92653
U6 | 0.93405 | 0.96875 | 0.97227 0.82375 | 0.86860 | 0.92057 | 0.70921 [ 0.94868 | 0.93819 | 0.97014 [ ... | 0.90610 [ 0.90707
7 [0.71609 | 0.88045 | 0.79057 0.95976 | 0.95618 | 0.95719 | 0.95150 | 0.91924 | 0.93597 [0.84061 [ ... [0.90579 | 0.86365
U8 [0.86619 ] 0.94012 | 0.91281 0.91301 [ 0.93003 [ 0.97137 [ 0.84755 [ 0.97973 | 0.96566 { 0.94200 { ... |0.93815|0.90391
U9 [ 0.93405 | 0.96875 | 0.97227 : 0.86860 | 0.92057 | 0.70921 | 0.94868 | 0.93819 [ 0.97014 | ... 10.90610 | 0.90707
U10 | 0.74712 ] 0.88337 | 0.81241 0.91771 | 0.90487 [0.95119[0.86225 | ... [0.98359 | 0.91846
Ut | 0.78457 | 0.93541 | 0.85042 . 0.90398 | 0.92067 | 0.96440 [0.87508 | ... [0.94017 | 0.92278
U12 [ 0.82828 ] 0.94359 | 0.89505 0.92057 | 0.95719 [ 0.97137 | 0.92057 0.89394 | 0.96067 | 0.98326 [ 0.92658 | ... }0.95150 0.93200
U13 | 0.51581 [ 0.76376 | 0.69437 0.70021 | 0.95150 | 0.84755 | 0.70021 | 0.91771 | 0.90398 | 0.89394 | 7 60 | 0.82808 | 0.85042 [0.74096 | ... | 0.86070 | 0.83007
Ut4 | 0.86804 | 0.94868 | 0.95033 0.94858 | 0.91924 | 0.97073 | 0.94888 | 0.90487 | 0.92967 | 0.96067 | 0.82808 {1 600001 0.95851 ) 0.92086| ... |0.97759 | 0.94380
Ut5 [ 0.88045 [ 0.95624 | 0.91856 0.93819 | 0.93507 | 0.96566 | 0.93819 [ 0.95119 [ 0.96440 | 0.98326 | 0.85042 | 0.95851 51094519 ... ]0.95396|0.94603
U6 | 0.90617 | 0.93983 | 0.94324 0.97014 | 0.84061 | 0.94200 | 0.97014 | 0.86225 | 0.87508 | 0.92658 | 0.74096 | 0.920%6 | 0.94519 FLO0OB] ... | 0.90490 | 0.92257
U167 0.81282 | 0.98275 | 0.94222 | 0.87702 | 0.93577 | 0.90610 | 0.90579 | 0.93815 | 0.90610 | 0.93359 | 0.94017 | 0.95190 | 0.86070 | 0.97759 | 0.95396 | 0.90490 | ... 0.98565

18| 0.81211 | 0.93633 | 0.95175 | 0.88116 | 0.92553 | 0.90707 | 0.86365 | 0.90391 | 0.90707 | 0.91846 [ 0.92278 [ 0.98200 | 0.83007 | 0.94360 | 0.94608 | 0.92257
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Table 4. Recommendation results using learning support
recommendation system.

B 0.9031 90.0000 | 0.0000 | 90310 | 0.0000 | 9.0310 | 9.0310
43 0.9203 80.0000 | 0.0000 | 0.0000 | 0.0000 { 0.0000 | 9.2030
65 0.9341 81.6667 | ~1.5568 | ~1.5568 | 7.7842 | -1.5668 | 7.7842
B 0.931 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
118 0.8805 68.3333 | -7.3375 | 1.4675 1.4675 | 1.4675 | 10.2725
21 <7.5517 | 1.5108 1.5103 | 10.5723 | 1.5103
133 -7 6750

182 -8.7480

ZEINY A SEX@

(360)

HZ0t 2|

1

- F g om%{ou g
! Ugoiolag A =2

ol 248 GAUN a%
AR
A% @

Jok
o

fo Hr o
o
i.
o
%

e
o
_?\_’,
EW_._‘
ofN M o

o T
oz
=

4

1:{)]

Aol
olgHefor & Wago] Y7 =
8 Z2aY A Alo)Y gEFAT
FAlE Zzstdle] JHE &gt o) vAe g
FA ?i%}** °l %‘—8 EAE 2%} 3 fs}q

EATE ﬂlﬁ- e
ojEA Rt
Zzzadg o
g &4l #2

ok ot o

Y

e Shgel A%

A

o
W2 4z oo

2oy 2 oo R
e o x 2 ML

fe oo

9(_5
D)

[o]
=
ol
S
B
T

[»]
-
2 ¢
3
Ho
fijo
s

© oy o

b
2 0%

2 %
o

o
j?_ OL
ot

o)
)
Az

Iy

e

-3
LA < R

M
2

T rlo o
it

{
}

oy
N alo
N
i
r
)
oX
by &g

Ay
&

o3

4
-
2
=~
o

b % dr e oy
=z @y O
8

oﬁmwz
M

7
=



2010 78 MXSEE =X M 47 A CIH AN 4 =

gtz @ & gl
Fu2s
[1] B9, g, “oley wASdelxdA A7)%
E 4549 9% ALY BFAFHAR
3=, #1538, A23, pp.l3s-146, 20103 2¢
(2] A=, olFE, WA, Bdv], “Rutd F7A
2 S4E o188 3 A7, BEAHn| ol
8, 2A%EREN =L, ALBLALS, 20104
3] A7Ach AL, “Yrl RN AE BA 2

AN, FHAYES=EAA, AI-AH, A3F,
pp.301-310, 2002\

AAA, 283, AsH, A3, "Zutd AAEA
A Bl HIF AAstE FHAXR, IR
s, A15Y, A3E, pp.223-241, 20059 9€
AZE, ‘CPBSCE2IY FALY Az=g” 7
FHR S =8, A139, A2E, ppd5-57, 2010

(4]
5]
6]

[7} o9, &, “§ 7% &

Z 4 ok(AIY)

19902 o] stz &k w
AFHTH FA 4.
ol gt Ao 5t o) 5+
AFEGY A &4
o] g} o 3} . o 3+
AFEHGHY wA £
2001 ~2002d o] st Ao 3t o -4 ] A3 A}
20029 ~ @A HAAZHE PuS
<FHAEE  Z2adn o], oz,
2" HCI 5>

19924

2001

AN

(361)

17

[8] A7, s, AU AA 7 8
St A" A 2 77, HER| Yo E =g

A, A1H, A23, pp.204-213, 1998

ol A4 WAE ‘A2l FYLHAYE o|LF I

3} FAANLHY AT, FRA THEA L=

A, A134, A4%, pp6s-78, 20073 12¢

[10] 1@, olvlE, 5w, 0|38, AeF, “SraAtY
FEHNE o] &3 4 Nk AF FA A4 A&
e’ Aw s =X A, A0F,ASZ, pp5H
-58%, 2003

(111 A3y, %83, “AFed ags 43 g3
FEd Zdx FA°, dSITRxEI =4, A9
A, A73, pp.d02-410, 200903 78

[12] £%7], A¢4, “vEE H7ME A8 A2 A
€] AA 2 FE7 A B w83 A g e
dE=27R A6@, A23%, pp.291-303, 2001

[13] THE, °|3|A, ArE, “FH2EZH v A7
HFRE2S o] 43 ¢ RISt FAAX 2, dxA 5
AEA 2R3 =7 R, A1, A1Z, ppl07-121,
20063 649

[14] Badrul Sarwar, Geoege Karypis, Joseph Konstan
and John Riedl, “Ttem-based Collaborative
Filtering Recommendation Algorithm”, WWW]I0,
pp.285-2%

[9]

2 o 0/(439)
1985 o] sl A}l gL -
ARSI A} 2.
19874 o] hoi Ao 3
AFE T AL 24
| 1998 o] el xje st

e AFE Y Al =4,
19993 ~2003\ o|slA A} &l FwlE
2003 ~2008 A& WA A 1] 5H) o 8
gz gntjo]stat w4
20083 ~&A A TAUNSH WX AE
ITS&71%8 3 us
<FHAR ¢ gAY o HYESH 2Y s B
HCI, T-Commerce, "l el g T>

g4l



