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The Knowledge Discovery of Students’ Critical Characteristics towards
Learning Achievement of Nakhon Pathom Rajabhat University

Students’ Program in Computer via Data Mining Technique.
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Abstract

The purpose of this research is to discover the critical characteristics of students’ success in
computer studies in programme in computer in Nakhon Pathom Rajabhat University using data mining
techniques to create the model for developing a decision making process of those who are interested in
enrolling in computer related program in the faculty of science and technology at Nakhon Pathom
Rajabhat University. The dataset obtained from 3 and 4" year of computer related program students in
academics year 2013 were used in this study. The current Grade Point Average was used to categorize
students into group.

In this research, the researchers used two data mining techniques, which are decision tree and
BayesNet. The experiment was divided into 2 sets. First, the experiment was done to all characteristic.
Second, the experiment is being done to those who were chosen by the techniques called SNR to

discover the critical characteristics that affect to the effectiveness of learning for the programme in
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computer and become to be a prototype of the decision support system to enroll in programme in
computer. The result from both experiments has shown that C4.5 performed better compared to the

BayesNet.

Keywords: data mining, C4.5, decision tree, BayesNet, decision support system
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1. mduundszinndaya (data classification)

msduunyssiandeya 1unisiSeusuuuiifaeu (supervised leaming) Tas¥aguszasdiiiedmun
Usziandoyalsitudeyalval 9 Addlisussian Inelddnunzvosmpdeyaiifiegdaduyateyaiiuszinnugds waia
fuguiitemhulddmiunmesuunussandeya Téun

1.1 dulfinndula (decision tree)

fulsiindula (quintan, 1986) iuduuunsadnmaniiléswunuszinndoya Tasfiarsanain
Anudnvazrsteyn Seresnudnuavariazegluguvesaiilsideiiios (discrete value) 1y A Anrdun A
Judu

IumiLiEJ‘lJif\]uLLV]‘lJﬂ’NﬁJ%I‘lJi‘ULLUUIﬂiﬂaiNﬁmlﬁJ Tneilunnelu (inner node) ihuevenadnuaizsing 4
vosyadeyaiituFous wiazTunneluguldosiife (branch) wirfusuauaiiululddmunndnvusdu
muiumimumuﬂsumenﬂulﬂlmawayla fegeduliiaaula uansfsgunwd 1 Js91nguuansiregrasulsl
daduladmviuunUszinnuadnsvesniseruunn lnsnudnvusilds 2 andnuae Ao duu (hair color) Fail
AT dulule 3 A1 (blonde, red waz brown) waz n1skdlatu (lotion used) Fafedulule 2 A1 (yes uay no)
drunadnsuasmsdwunUszanazUsenausie 2 Ussian fis Ralwdll (sunburned) waz liiiduezls (none)

sunburned: none:
sUnmil 1 faegnediliiadula
fian: yapaiu Aeddna, 2546: 154

o

NFUAMA 1 AgunungnsIuunUssLan fail

no THEN sunburned
yes THEN none

IF <hair color> = blonde and <lotion used>

IF <hair color> = blonde and <lotion used>
red THEN sunburned

brown THEN none

IF <hair color>

IF <hair color>

Tunsumsseusdmiuiildindula uansdsguami 2
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dulsiandula (decision tree)
doyaund: yaveyagou x(a;, a,, ..., a, class)
1. nadeuRalanyalyYedeyanien information gain (IG) FaFuandaan

Gain(S, A) = Entropy(S) — Z | >, Entropy(S )
vEValues(4) | S (1)
Entropy(S) = Z— p, IOg2 P,
lngit =] 2)
S Ao wmvestoyaranuaildlunisageu
Sy Ao Lomeioenen S inaudnvaly A vesdoyada iy v

alues(A) Ao Aidululdvesnadnyar A
Entropy(S) Ale AIm1ulsseideuvesdeyalimm S
c Ao Ussiam (class) veatoyamululy
Jel Ao AINIINLIE A‘zjwawamm zoglulssiany i
2. @onnasnvaiiling IG geiigrunaiiadulunsin (root node)
3. 9aieil Entropy (S,) wesddln q idalaiAy 0 linasnvassiimaemagouuay
idonasnvailing IG geigauunmdunsmesdulineluisos 9
waaws: duliidnaule

FUANT 2 Tuneunsiseuivesiuldindula

1.2 freauanudewd (Bayesian belief network)

91891ULU8 (bayes net) (Bouckaert, 2005) L{‘hﬁ%'miL’%‘EJiJ%ﬁﬁﬂ%@ﬁi’ﬁM@ﬂﬂﬂiL%'EJiJ%LUET@EJ’NdWEJ
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Auderudfoalddnin “fuus” (variable) unud1in “audnuair” ilesilfnszuiunsiFeusiussansnm
Imstmisz?immiﬁauiuszhmmmmlftjaLUé’lmaqlugﬂ‘uaﬂmaaﬁwwmmLLaxmiNmmm%L‘f’Juﬁfﬂ"au"lm oo
Dudefivesemuuuuug Pemuusiidnvasiiddyfoanseiiszesusauduiusseninsiuusineuanseonin
TusUuuuwnunIn (graphical model) Tnge1dugiuainuineunt (prior knowledge) TunsiiaseSuronas
A5799189ULUE

2. mil,ﬁanﬂmé'nmuu (feature selection)

ﬂ’ﬁ'ﬂLﬂi?u%%@ﬂﬁﬁﬁﬁ@ﬁ?ﬂ?ﬂﬂ?ﬂuu ﬂ’e)L‘U‘lJLi’eNEJ’WﬂLLauiJﬂ’NﬂJ""UUSZJ@‘lJﬁQ ‘Uu@]@u’lﬁﬁ?ﬁi‘UﬂﬂiLiEJ‘lJTVIﬁ]%
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umﬂ‘zﬁmmiﬂwamammua Foddvsmensiilugunsinuasnistimheanus o luosd
UszdviBnmwesnszuiunsiFeudontananiesaneaiidyanusuniu (noise) luteyaiiinanddilsiieadeaiu
mﬁmawﬁ%’agaﬁu q fety iiteuAdaymitanans ﬁﬁmm%’aqﬂaméwﬁu%é’mgﬂamﬁﬁmuaaﬁwﬁ%‘msLﬁaﬂ
Audnuar A dydmunsiinsgideya

nsdenaudnvurorawiivsziavaiuisnislumsideonaudnvay 1u 3 Uszian ldun Embedded,
Wrapper wae Filter (Molina et al,, 2002) Fsiiseasidonduioluil
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2.1 MsienANANYMEIUU Embedded

nsdenAudnyuzkUY Embedded azifntulnsdunouitdmiunisdoudios fefunouiBivand
%mmnaaﬂﬂmaﬂwmmmmuamamiuﬂ'ﬁaimwumaaﬂuﬂﬁLm{]zummﬂ 1 Taglisduoufadunois
Tunsdenqudnunzdu q Wuntdae fegwesriuneuiBdmiunisieuiifinindenquinuuziuy Embedded
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2.2 NMSANAMANEMZUUY Wrapper

NsIEeNANINYLLUU Wrapper %L{‘]u%v’umauﬂizmumwﬁaﬁm%ﬁmLﬁaﬂmmjaﬂmﬂ@mﬁﬂwmz
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%%‘ﬂ']il,%'sm%:l,wwﬁa %'!ama]laimezﬁui%'mil,%'auil,l,wﬁu 9 wazdlymiidfydnusznisuiisie eradnigm
overfitting 161 (Kohavi & Sommerfield, 1995) fipg19vasisn1siienAman v UY Wrapper 1y msliduneuis
WUgNTU (genetic  algorithm) Lﬁaé’ummmmmqmﬁﬂwmzﬁmmzamﬁu%umau%%‘msL%uiﬂ,m 9 (Vafaie &
De Jong, 1992) NMM511U8IN1SLEBNAMANYUEUUY Wrapper LLaméﬁgUmwﬁ 3

2.3 AMSAINAMANYMZLUY Filter

msdenauandfuu Filter azdun1susaifiudssansnmvesnudnuazvesioyausasdiindaiy
wangaufunsiesesiteyaintiosiiedn TaglitufuduneuiBuesmadoudiuulauuunis madenaudnuas
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ratio: SNR) F8n1snneadidiiiedndszansamvesnuanvuglunisduunlseianteyadndeyanguvilaeanain
ﬁi’faaﬂaﬂzjmﬁu 9] (Molina et al., 2002) N13AUIUNIAT SNR LAAIFIFUNTT

msdenaadnuaziuy Fitter uiileuld feo Snsrdrwdyaunedygyiasuniu (sienal-to-noise

SNR . = K= Ho (3)
o, + o,

ool Hiuer H2  fe Anedevesdoyangudl 1 waz nqui 2
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Tun193deil Idvhmsfunusateyannindnussdududi 3 waer 97 4 ndulvsunssinaouiiunes
Fausznoudae 5 @ liun awduineinseeniinnes avdvunaluladarsauna arvdvinalulad
Aeufumed a1v dvideanssurenduas uay advreufinneiuazimalulafansaune Susuheay 144 Ay
910 65 ANV SeUszneudig 1) ﬁﬁa;ﬂaﬁugmﬁﬂﬂ laun e N sAnwneudi@nuluseaudSyyns
foyaiieafiunseunss uazdoyaduguan was 2) feyaferiuianadsesisivii q noudeudiAnwidely
seAuUTeens lawn 3wndaly dau menmans n1wsingy NsuTnLasmalulad way AdnEnS

mﬂ%’ayja‘ﬁq 144 au sxgnudsnguosniiu 3 nau muARzILLLAY o
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2. ANANUUUNTNAGDY

npeNkUUNIMARDRa UL MIUNMsSuunUssamdeyaty fduneulunisieuduandlilu
sUn il 5 msneaesfananlsvhmsnaassiuidms 2 38 liud sulsdindule cas uasiBnmsteanuanudelud
Tnevimavnaesiunudnuuzimunuazmaldenaudnuasdae7s SNR

Tunsmaassnindonqudnuazdie SNR - ludull 18in1sdadonaudnsaganuenyiduivanun
65 uenvI Swvhmadaidenaudnvazieuhinaiwiulifngula uenmituinldfidiau 22 wonn3owi Tiun
WimsEnwvesdon Wimsfinwweunin anufuiiaveudewiiifldfuieunneg waediieiueugulunsiFeu
Andady wnaRifeafuinAausiensiisadiavionisinu lanefifertuanuveulunisienindals lanad
Renfuanugulumsidouindn weeiRsatunnuseulunisidouindey wasfiRafuaruweulunisou
Aingrmant sedunanisiieudvineimand lwaadiisaduanuasnsalunsianudilaluseie
AMwdange aafiieafuausidudmsvisiniusingudenisfseianienisinude anafiisaty
aruveulumsiFounndingy sefunanisidsuntmdangy laaadifeafuanuaulunisifenivnmsnuinin
wazmalulad lwaadineafuauannsalunssegndliininmsandndnuasmaluledluiinuszsiu Lanad
Renfuanuannsalunmsianudilainmsmuinintesmeluladludinsediu lanefiieriuaudniy
dmivirimsmidnInuazeluladdensisstiniensdneide waadiAsaiuanuveulunnioulusein
MsnAvInkazmalulad seAunansiseugivdnwasinalulad seaunansiieusieivindnmans laad
RenfuanuveulumsSeluneingufinu wasgarnefessiunanisFounsivauing

nEaniurhnismaaeuUsEansamaae38nns 10 Fold cross validation dsluntsnaassilldlusunsy
Weka Wuiasiielunsvaass wazgavingliimavessuuuilinadigaanlddmsudusunuulunsilusiau
Jussuvatuayunsdndulaseld

L BHE
@maﬂwmzﬁzwm AMANYUYALEENAIY SNR
Decision Tree Decision Tree
Bayes Net Bayes Net
(Ca.5) (C4.5)
;a"l]ﬂ']Wﬁ 5 A1599ANLLUUNITNARDY
NANISANTUIIY

mami‘mmaauﬂizﬁw%mwmmmiﬁwLLuﬂﬁi’Iagaﬁasﬁ%miLﬂ%ﬂhﬂmwm%aLUéLﬂ%‘ﬂULﬁauﬁuﬁulﬁﬁm?mh
wuin fulsidadula Taaugndes (accuracy) Tunsduunusziandeyalddninlaglidanugniesd 66.43
?hiﬁ%'mim%‘u’mmmL%@Lusﬂﬁmmmgﬂé’mﬁ 55.71

Lﬁaguﬁuﬂizﬁw%mwmmmiﬁwLLuﬂfi’faag,aé'aEﬁ%'miLﬂ%aﬁzhﬂmwm%awéﬁuﬁulﬁﬁmau% Faladinisnnaes
shemsidenaudnuaiie s SNR dmiuiinmaadeteanudeiudiuiulifaduls nanismaassilddmsdudu
ﬁaammmgﬂéfaﬂumiﬁﬁLLuﬂSﬁa;‘Jjadﬁ%‘ﬁulﬁﬁm?miﬂﬁﬁwmmgﬂéfmﬁ 67.85 Funnnidsnsinseteanudeusd
ﬁiﬁmmmgﬂﬁmﬁﬁaaﬂdﬁa 57.14 Fuanslunnsiei 1
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Algorithm Accuracy Precision Recall F-Measure
BayesNet 55.71 0.400 0.557 0.461
DecisionTree(C4.5) 66.43 0.669 0.664 0.666
SNR-BayesNet 57.14 0.509 0.571 0.477
SNR-DecisionTree (C4.5) 67.85% 0.667* 0.679* 0.718*

NN 1 wud msldmededulddndulawuu C4.5 drenisidenaadnuaieiuy SNR Uu Tidsednsam
lumsrienlanngn danunsauandudnuagsulddnduladslugunmi 6

=2=1 =1
o) A
==4 =4
<:3’””!!!!ii::::; =3 =3
i ool w0
== 4 =4 == 2 =2
s an) ficol  omuino) i
== 4 =4
== 4 =4 =2=1 =1

sUa iy 6 uuuduliidadulanliannismaasshemaiindulddndula (C4.5)

ndmuuiildlugunmi 6 anansaasuilungdmiunisdndulaldidu 14 do wansiagunnd 7

1) IF Social5<= 1 Then “Good”

2) IF Social5> 1 And EdMom<=4 And O IT3 <= 3 And Health5<=4 Then “Bad”
3) IF Social5> 1 And EdMom<=4 And O IT3 <= 3 And Health5>4 Then “Fair”
4)
5)

IF Social5> 1 And EdMom<=4 And O_IT3 3 And Art5 <=2 Then “Good”
IF Social5> 1 And EdMom<=4 And O_IT3 3 And Art5 >2 And Quest6 <=4 And Scien6 <=4 And Eng6
<=3 And Oc_IT2<=3 Then “Fair”
6) IF Social5> 1 And EdMom<=4 And O _IT3 > 3 And Art5 >2 And Quest6 <=4 And Scien6 <=4 And Engé6
<=3 And Oc_IT2 >3 Then “Bad”
7) IF Social5> 1 And EdMom<=4 And O IT3 > 3 And Art5 >2 And Quest6 <=4 And Scien6 <=4 And Eng6
>3 And Quest6 <= 3 Then “Bad”
8) IF Social5> 1 And EdMom<=4 And O _IT3 > 3 And Art5 >2 And Quest6 <=4 And Scien6 <=4 And Engé6
>3 And Quest6 > 3 Then “Fair”
9) IF Social5> 1 And EdMom<=4 And O _IT3 > 3 And Art5 >2 And Quest6 <=4 And Scien6 > 4 Then
“Bad”
10) IF Social5> 1 And EdMom<=4 And O_IT3 > 3 And Art5 >2 And Quest6 >4 And EdDad <=1 And Artl
<=4 Then “Good”
11)IF Social5> 1 And EdMom<=4 And O _IT3 > 3 And Art5 >2 And Quest6 >4 And EdDad <=1 And Artl
>4 Then “Bad”
12)IF Social5> 1 And EdMom<=4 And O _IT3 > 3 And Art5 >2 And Quest6 >4 And EdDad >1 Then “Fair”
13)IF Social5> 1 And EdMom >4 And Scien6 <= 3 Then “Good”
14)IF Social5> 1 And EdMom >4 And Scien6 > 3 Then “Fair”

>
>

sua iy 7 ngnisdndulanlaanduliddagula
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