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Data Mining in Learning Management System:

ATutor Case Study

Sunee Raksakietisak™

ABSTRACT

Data mining is a process of knowledge discovery from transactional database for
the purpose of management, decision making and strategic planning. The objectives of this paper
are to do data mining from Learning Management System “ATutor”. The problem tasks for
mining include statistics of course characteristics, clustering of level of course usage, building
classification model for level of course usage, and building regression model predicting course
access from course characteristics. Open source software were used in data mingng include
SPOON Data Integration of Pentaho open suit for data preparation from MySQL database,
R program for descriptive statistics and Weka for data modeling. The results from data mining
give status report of ATutor system usage in teaching and learning for each faculty and that the
university administrators can use the results for strategic management and planning to motivate

the faculty members in order to increase the usage.
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37 2 (5.6%) 34 (94.4%) 36 (8.9%)

AMZNUALNNEA 5 GEN 1 (33.3%) 2 (66.7%) 3 (100.0%)
SWU 4 (100.0%) 0 (0.0%) 4 (100.0%)
37U 5 (71.4%) 2 (28.6%) 7 (1.7%)

AmlzWEIIaM A3 GEN 0 (0.0%) 2 (100.0%) 2 (100.0%)
SWU 4 (57.1%) 3 (42.9%) 7 (100.0%)
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mamsanE
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2 (100.0%) 0 (0.0%)

3 (75.0%) 1 (25.0%)

5 (83.3%) 1 (16.7%)
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16 (53.3%) 14 (46.7%)
24 (38.7%) 38 (61.3%)

0 (0.0%) 2 (100.0%)

1 (25.0%) 3 (75.0%)

1 (16.7%) 5 (83.3%)
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18 (18.8%) 78 (81.3%)
18 (17.0%) 88 (83.0%)

5 (22.7%) 7 (77.3%)
36 (42.4%) 9 (57.6%)
41 (38.3%) 6 (61.7%)
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8 (67.1% 6 (42.9%)

9 (50.0%) 9 (50.0%)

0 (0.0%) 1 (100.0%)
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1 (12.5%) 7 (87.5%)
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0 (0.0%) 4 (100.0%)
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2 (100.0%)

4 (100.0%)

6 (1.5%)
10 (100.0%)
96 (100.0%)

106 (26.2%)
22 (100.0%)
85 (100.0%)

107 (26.4%)

4 (100.0%)
14 (100.0%)
18 (4.4%)

1 (100.0%)

7 (100.0%)

8 (2.0%)

2 (100.0%)
14 (100.0%)
16 (4.0%)

0 (100.0%)

4 (100.0%)

4 (1.0%)
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M3 2 (d8)
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VeI GEN 0 (0.0%) 2 (100.0%) 2 (100.0%)
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aiAdengdnssnen a3 GEN 0 (50.0%) 0 (50.0%) 0 (100.0%)
SWU 1 (33.3%) 2 (66.7%) 3 (100.0%)
3 1 (33.3%) 2 (66.7%) 3 (.7%)

inAoNNIADI GEN 3 (23.1%) 10 (76.9%) 13 (100.0%)
SWU 0 (0.0%) 0 (0.0%) 0 (100.0%)
3 3 (23.1%) 10 (76.9%) 13 (3.2%)

WANUeTMsUA GEN 1 (100.0%) 0 (0.0%) 1 (100.0%)
SWU 0 (0.0%) 0 (0.0%) 0 (0.0%)
3 1 (100.0%) 0 (0.0%) 1 (2%)

FIUNAMNBNU 121 (29.9%) 284 (70.1) 405 (100%)

wingwg:  1Uszianisn SWU vinede Inemumdn asveanrinedy
GEN wneds Inouq nldldihdsmmundn asvesnnineds e
pwazihiamilFlumssimsiamsanuiuazms e 1

wado 2 u addumaed 3 Fluamsmdmsldaunalughsudug 16ud ms e
wiLilen (content) M3 $1915%MeA (announce) M3 FILIMA oY (test) M3 SuundsFoudnedn
(link) uagmaNeUINBY (assign) mnslfiasesfiodulumsianmamsisensdaiiion 1wy
fag poll Wludu wmadldnuvesii“amnne uads ﬁé’qﬁaaaajﬁa log_post a3 at ul
ATy

wato 3 u aduman 4, 5 laemmaaesianduimeenii 2, 3, 4, 5 ngu mudiy
naswuhanNaNg Negll 5 ndgw (SSE = 20.32) Ao InActive, ActiveL1, ActiveL.2, ActiveL3,
ActiveL4, ActiveL5 10y Centroid woanduiidnyauizdan adlumandl 4 nagaaedl 5 u ag
Snunagiesazvedivwetudazmhenuusnmu amgmslinu (InActive/Active) Taviniieg
Tungu ActiveL1 83 ActiveL5 1171 Active
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d' an dy ¥V o o o aa d a
MINN 3 DAY WITUAINYIT/UeANIVIAVDIIM

Mean Min Max P10 P25 P50 P75 P90

content 26.7 0 433 1.0 2.0 9.0 19.5 50.8

14.34 0 50 1.0 2.0 9.0 19.5 49.6
announce 3.1 0 33 1.0 1.0 1.0 3.0 7.6
test 1.3 0 31 0.0 0.0 0.0 2.0 3.0
link 1.4 0 17 0.0 0.0 0.0 1.0 4.6
assign 0.8 0 19 0.0 0.0 0.0 0.0 2.0
glossary 4.1 0 270 0.0 0.0 0.0 0.0 1.0
faq 2 0 7 0.0 0.0 0.0 0.0 0.0
poll 0.2 0 30 0.0 0.0 0.0 0.0 0.6
enroll 22.5 1 680 1.0 1.0 3.0 26.5 53.0
coAccess 576.9 0 30693 0.0 0.5 45.0 408.5 1219.2
paAccess 123.8 0 3794 0.0 0.0 0.0 69.0 371.2
forumTopic 4.4 0 392 0.0 0.0 0.0 0.0 3.6
topicicPost 31.6 0 1372 0.0 0.0 0.0 0.0 25.6
blogPost 1.0 0 42 0.0 0.0 0.0 1.0 3.0

¥ema: P90 903 Content 3z 50.8 aatimnlsy iy outlier Wlndides P90 Ao 50
iieUsundisldanndsves Content 1 14.34
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M5 4 ARdeYedudazueanIiidveimnmsinngn 5 ngu (InAct/ActL1/ActLe/
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weAN3iINA All InAct ActL1 ActL2 ActL3 ActL4
PN 273 144 36 73 8 12

100% 53% 13% 27% 3% 4%
content 14.3 B2 46.1 16.7 18 34.5
announce 3.1 1.6 3.7 4.7 5.6 7.9
test 1.3 0.5 B2 1.4 1.1 4.5
link 1.4 0.3 1.6 1.7 2.5 11.3
assign 0.7 0.2 0.4 0.5 3.8 0.9
enroll 22.5 7.7 10.6 33.5 40.0 157.8
coAccess 576.9 108.3 194.2 649.8 2033.0 5935.4
paAccess 123.8 11.6 112.8 163.4 404.8 10754
forumTopic 4.4 0.2 1.8 4.4 10.6 58.9
topicicPost 31.6 1.4 3.8 574 76.3 291.0

nInava: Ifeglungy ActLl, ActL2, ActL3, ActL4 Aedmntiuhegly a1g Active
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d' o v = 1 1 v . .
AN 5 NUIULATFATYDNINVDIUAALHUIGNU HIAMN 2UZMTIE (InActive/Active) Baz

MAMIANE WIVIMNINUNGN ATV IMendy

S — - mamsdan¥  MAamMsAnE o
2/2550 1/2551
AMZIUALNNEA 5 InActive 1 (100.0%) 0 (0.0%) 1 (100.0%)
Active 3 (100.0%) (0.0%) 3 (100.0%)
5 4 (100.0%) 0 (0.0%) 4 (1.5%)
AmlzWEIIaM A3 InActive 3 (50.0%) 3 (50.0%) 6 (100.0%)
Active 1 (100.0%) (0.0%) 1 (100.0%)
5 (44.4%) 3 (55.6%) 7 (2.6%)
AtlzWadnwN InActive 2 (66.7%) 1 (33.3%) 3 (100.0%)
Active 1 (100.0%) (0.0%) 1 (100.0%)
5 3 (75.0%) 1 (25.0%) 4 (1.5%)
ADZUNNEA A3 InActive 9 (56.3%) 7 (43.8%) 16 (100.0%)
Active 7 (50.0%) 7 (50.0%) 14 (100.0%)
5 16 (53.3%) 4 (46.7%) 0 (11.0%)
AMZIA "B AT InActive 0 (0.0%) 1 (100.0%) 1 (100.0%)
Active 1 (33.3%) 2 (66.7%) 3 (100.0%)
5 1 (25.0%) 3 (75.0%) 4 (1.5%)
ADITNYHEA 0 InActive 6 (10.9%) 9 (89.1%) 55 (100.0%)
Active 12 (29.3%) 9 (70.7%) 41 (100.0%)
5 18 (18.8%) 8 (81.3%) 6 (35.2%)
AmzANI A3 InActive 11 (32.4%) 3(67.6%) 34 (100.0%)
Active 25 (49.0%) 6 (51.0%) 51 (100.0%)
5 36 (42.4%) 9 (57.6%) 5 (31.1%)
AMAFNTINAN A5 InActive 4 (50.0%) 4 (50.0%) 8 (100.0%)
Active 4 (66.7%) 2 (33.3%) 6 (100.0%)
5 8 (57.1%) 9 (50.0%) 4 (5.1%)
amzAalnssuen a3 InActive 1(25.0%) 3 (75.0.0%) 4 (100.0%)
Active (0.0%) 3 (100.0%) 3 (100.0%)
TN (14.3%) 8 (85.7%) 7 (2.6%)
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MsN 5 (#9)

B T— - MAMSANET  MAMSANE o
2/2550 1/2551

AmlzAnEm a3 InActive 3 (30.0%) 7 (70.0.0%) 10 (100.0%)
Active (75.0%) 1 (25.0%) 4 (100.0%)

3 6 (42.9%) 8 (57.1%) 4 (5.1%)

Az “IANM 05 InActive 0 (0.0%) 3 (100.0%) 3 (100.0%)
Active 0 (0.0%) 1 (100.0%) 1 (100.0%)

I 0 (0.0%) 4 (100.0%) 4 (1.5%)

VeI InActive 0 (50.0%) 0 (50.0%) 0 (100.0%)
Active 0 (0.0%) 1 (100.0%) 1 (100.0%)

3 0 (50.0%) 1 (50.0%) 1 (0.4%)

atAdengAnssudn a3 InActive 1 (33.3%) 2 (66.7%) 3 (100.0%)
Active 0 (50.0%) 0 (50.0%) 0 (100.0%)

3 (33.3%) 2 (66.7%) 3 (1.1%)

FIUNAMNBNY 98 (35.9%) 175 (64.1) 273 (100%)
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Hate 4 1 aalumsnn 6 lasamsliieungensdaulaidsi Active aehaiios
1 3xazdeiniuernsdn Active lumsl¥szuy ATutor

AN 6 NNUNALIDUAZYINIIN T ATutor IAMNANLY Uag MUTMIIBNU (InActive/Active)

o Emnséi sy
NIVNA* 3 InActive Active

AMZUALNNEA A5 52 3 (5.8%) 0 (0.0%) 3 (100.0%)
AmlzWEIIaM A3 17 5 (29.4%) 4 (80.0%) 1 (20.0%)
AtlzwadnwN 80 4 (5.0%) 3 (75.0%) 1 (25.0%)
AZUNNYA AT** 197 7 (8.6%) 8 (47.1%) 9 (52.9%)
AMZIA "B AT 34 3 (8.8%) 0 (0.0%) 3 (100.0%)
AUTNYBEA A3 113 2 (37.2%) 23 (54.8%) 19 (45.2%)
AmANI A3 140 0 (21.4%) 9 (30.0%) 21 (70.0%)
AMAFNTINAN A5 49 4 (8.2%) 1 (25.0%) 3 (75.0%)
amzAadnssuen a3 56 4 (7.1) 2 (50.0%) 2 (50.0%)
AmlzAnENe A3 85 6 (7.0%) 3 (50.0%) 3 (50.0%)
Atlz “IAN A3 140 2 (1.4%) 1 (50.0%) 1 (50.0%)
ANy 16 1 (6.3%) 0 (0.0%) 1 (100.0%)

athAdengdnssne as 14 2 (14.3%) 2 (100.0%) 0 (0.0%)
5 993 123 (12.4%) 56 (45.5%) 67 (54.5%)

wngwa: * 01sINURIAhN a1 mamsdAn¥n 1/2550
#uay MM a3 (11 an)

1
=

o’d’d . = d Aa
91TYNN D1UY Active 19N D11TINA EImn Active 9819198 1 3

wadio 5 u adluguil 3 Taeluaagndies 94% Idngiamun 12 ng usngifasesd
annhizodold (confidence) 4 15U s .90 (W3e 90%) uazfidoyaiifiusiemung
(support) AT 30 (3e 30%) Aanmnluaaild wnsa qUng “wuMsTanduineeniiy
5 szavlddan aslumsnit 7 wail wnsalfifunglunsliernsdd Hadsmhnelddaioda
gu mniims Hameiem (content) WoEANWIOWNAD 11 1WA HASHNINOUVIBU (assign)
Houndnideuniu 4 uasfimaszma (announce) fosninidouniu 3 anmheziuiin ez
IFmAriios Smiufeziauszianidiu nActive



UAINEINTDINA Weka Nlé Ao

coAccess = 31.34%enroll + 73.84*assign + -54.21%test + 81.77*link - 228.89
1@ Correlation coefficient = 0.87

15 winenmn af uen 7 25 atiufi 2 (2552) 59
st 7 Tuaa (ng) YRIMINUUANGH
a0 o HGH ﬂ;]i?iﬁ Support  9n/da  Supp Conf
(@1mung) .9
1 ;. InAct (3) Content < = 11 134/0 49 1.00
- ‘ uag Assign < = 4
TS \-E;\ wag Announce
A\ VAY N, ActL1 (1)  Content > 31 371 14 97
/N / 0\ , \ Assign < = 6
B ? - - ® ’ Link < = 8
p h iy i ActL2 (4) 11 < Content 631 23 .98
_? Azosn 0 k) k] ki) <=31ua
Ay Link < = 9
ActL3 (2)  Content > 11 nag  5/0 02 1.00
paa ) .
a Assign > 6
ActL4 (2) Content > 31 70 03 1.00
Iwdae| pazeana) Assign < = 6
Link < = 8
gﬂ‘l‘?‘i 8 Classification Tree
Hato 6 vlﬁﬁﬁllﬂﬁlﬂ%ﬁ’;ﬁﬁﬁﬁﬂ 1AYHINeY 4 67 Ao enroll assign test way link

Tvian “usz " nduea test 1Ay datil test 3lnznazIdudInensal Jaetiums

Haluaalvilaglio test lg uA1THil

coAccess = 31.10%enroll + 73.41*assign + 69.66*link -275.85
1@ Correlation coefficient 0.87

Tag qldhdmnuinSeuiiameidonsou (enroll) uaumstiunld wrimiszuy

(assign) wardIUUMEINSIMINGIN (link) Wunean3did/fulsh wadeduiuaiives

M3 1FNUYBINEIT (coAccess)
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a =< ¥
2AUNYHANMTANHINAZUDL UDUUY
= (dy o 124 Yo dy

HamyAaneiil unsathlylFnulda

. IanlFlumsneany amgmsldnuszuy ATutor lumisianisiFeuns eulu
nszgnduimanminendeienssiuliduimsvesmbesnumvuanagns  Sungelalviennsd
fimsldamanndy Wesmemsiimsiamaizoums eumuaisteasuinges (internet) 1y 153
o o o 1 XA ) = v v wa < o o % =
1AUoIILNEN 2.2 (nszuiumsGeniiuiugisowiu 1ay) veamsssiuammmmsang

a [ =) a '

wiIneasaIuAIUNII el [18]

2. nadawsnnmMsIanguINuazdvee  wnsanflFlumslimssnuvesnsiams
3eums audiy ATutor YoaudazIMld

3. mlimnuhemsdnlénulusgdu active iWulasing uag wnsadgsmliignm
Tanmaianemsdidsaiie W Sumsizeuns evesulainm. 1@ wevensnamslsaulinain

namahmieseyamiiitesududguaszuuitilelase Sugudoyavesszuvedie
anse shldueuruumelumsiazdiuudeszuunady 15u maFendeyaiuszuy 13 wmd
MANYeINMIMeNde iiald nnsahdeyanedfuimmunan asvesnmIne1auidn |szun ATutor
e limsszydnamngndennniy 15y dszianvedisindinmumdn asvearinedy
Wiodmnmuosede Iniiduvesaazla wiumansdnule Wudu
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