szuvatuayunisanaulaiivauusiinsamsdeusiedvvidndne

#1013 INYINITADUNIADS

M3gANTAl LN

v A

UIUYIINYIANEATURIUGNA
AU VIUINNTTUNALUL AT RING
UNIINY1FBLULRY

W.A. 2564



szuvatuayunisanaulaiivauusiinsamsdeusiedvvidndne

#1013 INYINITADUNIADS

M3gANTAl LN

s 1 =

%‘VI‘c’J’TﬁW‘UﬁﬁL‘i‘juﬂ'JU‘Vi‘IN‘UE]\‘iﬂ’ﬂ%lﬁﬂJUuﬁﬂj‘UBﬂﬂqiﬁﬂwﬂﬁlﬁﬂlﬂﬁﬂgﬁi

U a

USEUu1INgIFAIENSURIU IR

v v

= o L

#1073 UINNSSUNALulagfINg
ANUNUSUITHATHAIUIAIYINIG UNIINT1BeLUTD

W.A. 2564

g (-7 ]
AVANTVDIUNIINY1ABWULR



szuvatuayunisdedulamauuzidinisameideusigdv liinfnen

A1973Y1INYINITADUNLADS
wSgANTAl LU

Wendnusilasunsinnsaneydflidudimiwernuanysaiveinisng

AUMANFATUI Y IN AR TUMUUTR

a v

AT ININTSUMALULagRINA

a < ¢l
nNAsUNRUBDULAY 8191589U3nW

2191597USNWuaN

o175 LD U.eeeeoreeeeennne S R
NSEUIAWIIW
(819158 A3.ARFNR leantiudna)
U LD Ueeeereeeennne S R
919158 7US w3

L. . 48 WAOU. e S A
UsEsWeNSISURAYOUNANGRT
(919138 As.ARANT MEYATENA)
ST WAOU. e S A

ANUNUSHITHANAIUIIYINTITIUTDIAD oo

(F99FNEMS19158 AT.0U Tonanmuna)
58988M15UA UHURNSUNY

25NITUA UMINLBLULY



URIERN syuvativayumsiedulaiesuziinisamedeusiedIvlv
Unfnw anvivIneIn1sAeNimes

VoY WLUTANTal WU

aa o

YauTeyayn MeeEnIuTugs a1vIvuinnssumalulagfava

919138NUSnwIMEAN  {Yaeansanged as el Usilunduu

1
[ 1 =

nansseududandrryegnisunsfinunfinatuinnvinnau Tunisades

o

Winaulueuian wazlenialasununisAnel Jagduinisimuiszuunisfinuietng
oA = a v a = = ° ¥ ' = o
Aowiias dnsAnfuknAnkasngel uluianisiimalulagindanlglunisdnw udegals
Amudalidgymandslilasunisudle Toun JymuanisiSeuvesdndnwianas Jeyndndne
wenvieuldaenrdosiuinwenisiseursaindnel Wudu suiddeiiliausnsyuiunis
An 3AT1e9 wageaniuukuImLidymran1seuanas Idedniunsidelagldmaia
] v a v A v a g v = | s A °
1199 A1uInginiseyatieduniinininanisieuedluinueia ieurluldluszuy
Az lAidnAnwidansnedviseu ArenszuIun1s CRISP-DM (N52UIUNITUINTFIY
geamnsIuiudmiunsiunilesteya) FIdvasslumanuziinisideniviseuaindeya
o a 44' 0§ Yo o < a v v a a
tinfinwd 2555 wnaedlumaniveuugiiidulnfnwiiisududeyaameiouseivives
R o~ = g v a aa | o = & a ‘:4'
UnAinwl 2556 lnsillennasslunausniildimaiansadfnuintnfnyidenigauiissuy
wuzd19Iuau 15 391 4 13 Avnddndnwidiulugiseuluinuda nannfeszuuaiunse
wurdIvlagnaes 86.67 % wazlumanaeinislivngauduiussuiuadanuindnfnw
= a -'-NI o gj 14 a el A 1 o [ v 6
aunsasswIrNwuzitulananisseulunueiivseld Tneninwuzinainnganuduius

= a ‘:1' Ny

2QNABIN 93.56 UFouazIyNinail 50 warnInLu1AINARRILgNABIN 79.89 uaziifey
3

Ay KA 100 ¥nMsEeddtinTINiusTUUaIINTaRuzdIv QN 79.74 % uavi
v a aa P a an aa ) ° °
SouarivNinaf 100 N15LaenlBlUMaINITNSNNadReAmuNEAvausatlUwug iy
Y o = ~ a A ° v )
11199 vetinfnw luvaeilueanaswmngauiazdiluasausunsussuvatuayunis
fnaulaa1u150a519P UL U LANINNINTUMAINNITNEDR TaeaniznIswuzdnsIeIvI9

= a 1

L9129 INS1ENATUNIINIIEINNTNANWIAYLT I UNIULLAITINA Y

o o o a L U 3 o = ¥ L5 =
ATEIALY  INAUANSHAITUANNUS, ANIILAIBIURAE, ATNRUINTANYT, CRISP-DM






Title DECISION SUPPORT SYSTEM FOR SUGGESTING
COURSE REGISTRATION TO COMPUTER SCIENCE

STUDENT

Author Mr. Naratsaporn Heamra

Degree Master of Science in Digital Technology
Innovation

Advisory Committee Chairperson  Assistant Professor Dr. Part Pramokchon

ABSTRACT

Academic study results are a significant affects all students for their career
or the opportunity to receive scholarships in the future. Currently, there is the
continuous development of the education system which applies many novel
concepts and theories of innovation for education. However, there are still some
unsolved problems, especially the issue of student's grades decreasing. The event of
choosing courses to study is not consistent with the student's ability. This research
focuses on the analytical processes to solve problems of academic study
performance. This research uses various data science techniques to find out which
courses are likely to perform well and recommend them to students. CRISP-DM
(cross-industry standard process for data mining) is a standard framework of data
science which is applied to construct a course recommender model. The researcher
created two models obtained by using descriptive statistical techniques and Apriori
rules mining. Corpus for constructing both models is course registration data
collected in 2012-2013. This research uses 2012 data for training models and 2013
data for testing model performance. The first model created using a descriptive
statistical technique recommends 15 courses for registration. These courses tend to
get good grades. When we test the model against 2013 data, 13 courses also showed
good study outcomes. This result presents that the system was able to recommend
86.67% of the courses correctly. The second model, the use of association-rules

mining, found that students who enroll in the courses recommended by the model



also got good grades. The association-rule based model suggests correct courses at
93.56% with 50% of all. Meanwhile, the statistics model will be correct at 79.89%
and with 100 % courses. When both models work together, it gets 79.74% accuracy
and covers all courses. The statistical method is suitable for choosing roughly courses
and covering all courses. The second model is suitable for creating the decision
support system that could build more faith than the first model from the statistical
technique. Especially the association-rule based model can introduce specific

courses because considering the courses that students have studied in the past.

Keywords :  Association rule, CRISP-DM, Educational development, Data Mining
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Jufuls vide Input nsdidlazilu Supervised Learning Uselnnnisanneay (Regression) &

Jeiivannadlioiu (Assumption) NT3ATIENNGUGNANIINNEANTIUNITTOAUATUTEUU B

Y
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P

1% I 4 1 1 1 | < v . .
m‘mnﬂ@uwmulmmmnwmqumnauLﬂumﬂ% Unsupervised Learning Usgenn

Clustering Huduy

Unsupervised learning 1 ungqu algorithm Pladflinune (Tarcet) wio nawaae

1 (% 1

(Answer) DYNYANLIUI

% I

MU ARA NS UEINYTERA Mog1dundtnEeu 100 Au
Tutoaudalisinisutandy 100 authudu 2 nqu TunsdideslifingFaauiiasutmi
et , 01 , Adovedug uAutseenulWld 2 ndufsonvnsutei dnidoueuluuegnguries
dunthongu 1 dallasegaisviomdsiengu 2 1usu

v

Association Rules tungnismanuduiuslugduuuannuiiasduluguwuunis 714

o

dnfumalengilemaniinsiuiuluvgnisaliegratgwvnnisel Megradu Malase

b4

n15vgdusvesuvsdunuimil lngorfengnisviauduiiusvesduandnazune

[y

wiouriu Yoyan1sueduAaINnTndnYIElun1IIHRUNINITAAIA WY N13ITUSIUTY

[y

Tfuaudl nmsihaudundansdaaiu Wudu ngnismanuduiusiolu Unsupervised

Learning sUluunila flan1ni 3

Data Mining
Techiques

Supenvised Unsupervised

Leaming learning

(lassffication Regression Association rules (lustering

\
| |

Bayesian Networks Decision Trees Neural Networks Apricri

K-Means
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2.2 tunaumsvinuiasdaya
- Data Cleaning {udunoudmiumsdndeyailifieadesoonty

- Data Integration \Jutuseunssiudeyaiiinansunasthidudeyaynieaiy

- Data Selection futuseunsistoyadmiunmsinseianuvasicuiinly

- Data Transformation {{uduneumsutasdeyalvimnzandmiunslda

- Data Mining {utumeumsfumsvuuuiilulssleviandeyaniiod

Y

- Pattern Evaluation tHufunounisussifiuguuuuildanmsviniiesdoya
- Knowledge Representation Lﬂu%gumaumiﬁﬂLauaﬂawuﬁﬁﬁuwuimai%’ wmataly
mstaueiielidla
2.3 Uszinnyastayailanunsavin Data Mining
- Relational databases g1udeyafidniiveglusuuuureiniss Inslunsazansnsas
Usznauluaae LanazAodu mmﬁuﬁuﬁ‘%ﬁagaﬁgwmmmmLLamlé‘ﬂ;mJ
Entity Relationship Model
- Data Warehouses tJunisiivsiusindeyavinuaisunasuinulbiluguuuuideniu

wars1uws Tunheniu

o

- Transactional databases UsznaualgdayanuiaznsulenduwnuaIemgnisel

v o

Tuvauglavusnis wu luadasuiu aznudeyalugudegnAnazsnenisaudii
ANAITILTE

- Advanced database \Jugiudayandaiuluguuuudue) wu doyauuu Object

U

o

oriented Yoyailu Text file Yayaiiafiiie ToyalugUves Web Site

2.4 dnwuzanizvastayanldvinuliesdoya
- Yayavuialvg LAunInagiasuauduiusngeusgaeludeyalanigniiuan

w38lagn13lY Database Management System ( DBMS ) lun1sdanisgnudeya

'
a

- Jayatiunanvatgunalage1ITIuTINIINTAIESEUUUS URN1Tenae DBMS

1 Oracle , DB2 , MS SQL , MS Access Wudu

a ¥

- Yeyatiillasaasneduteu wu Yeyasunn Yeyadanilve Yeyawmanil awisad a0

¥ Mining lalguiiuusddadldinaiinn1svin Data Mining Juas
v a i a | a o L. v Ao 1Y @ v
- JoyailiinisudsunUanasnyiaia1Niinig Mining indeyaiesiu 1Wudeya

(%
0y

Waguulasmasanaiazaeswidgymidneu lngduiingiudeyanu ikazn

=)

'
a o

wdayaituiinliniia Mining usitesndeyatuinig wWasuwlategnasniian

BN



I linaaws 7151 Mining axivnauna Tugisiamiainiu dsuively
Ionaansniaugnieazaney naeniaiewawin Mining Inainnasslugiaam

PnUNza

2.5 Usglgyvasmslimsvinmilesdaya
YoyagnimAuiiiovnluadrsszuunisatuayunisdaduls ( Decision Support

System) LﬁaLﬂumidflwiamiﬁﬁaaﬂauﬂﬁz’ﬂumﬁmeﬁLﬁamiéfﬂﬁu‘La drunndeyalzgn

JaiiunenunanszuuuuRnis ( Operational System ) lnednagluguvesndamiomilos

Joya( Data Warehouse ) iunisiresensientldlunmsduduninug

2.6 WuIAATUNITHAILINITANEN
WesngRdeluvaeniludndnuilinddymidesisdenameousousauiu

woualuaiv Feazideslilalasdnanissesuduiinadaglunisidonameidoumey

= = 1

UnAnwidulnguiepsudenameiloutsuniuaiuveu veassoralilaadedunting

v ¢ va o

Ailaflaadnsunnninanureumszaeansiinsaraeeenif §I383auuIAnNE iU
9

SEUUTIEBULUINANSIS8UVITN AN AEANT9 DN AT NS UIBINIALAaZ S8V iR aNUIR

[
v

gn 1nga1nami 3 uansteyatinfinw1aint 2555 Wiguimeuiul 2556 lagidenianiz

b
U7 3 psanduduindnisaaseulunguisvialy wagdvdaszuiniign nausingind

I I LY

AANYITUUN 3 LNIALRAYANAIINTUTN 2 Sp8aY 37 FIIUITYN

2

€

2INTNLVILANTIUIU

be

Jgymnanisiseunduanasvasindne U 3

o

B SovaztnAnwilinsality

B SewvaztnAnwmiiinsnan
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2.7 355UNSTUNMNYIVDINUNITNAIUINISANEN

'
IS 1

UnmI ufAidded1 ¢ DATA MINING APPROACH FOR PREDICTING STUDENT

'
1 a1

PERFORMANCE ” (Osmanbegovi¢ wazSuljic, 2555) naniindikuunldfinuideildmaia

14 a

nsvimilesteyalun1siiasgrideyaifeafivaniudnel Wy mMsieszianuduiusues

! % a o

JadedeyatnAnuinilnasesziunanisiseudiauanisiinsigrinseuiunisanaulacnie
wmﬁﬂéfulﬁéfﬂﬁuiaLﬂumwﬁﬂamwﬁﬂumiﬁﬂmﬁaq%’a%asﬁamé’i’mmé’uﬁuﬁ‘maqﬁa%’a%’aga
v = I~ ] ngcf (Y] a v =
PnAnwdun1sUusneasauNanIsiseuYaIinAne

UNANUNTDIN “ Self-regulated learning with the Second Life environment: An
empirical Study ” (Al-HatemMasood 1 @ ¢ Al-Samarraie, 2561) N81331011544 N g
ANMUAUNUSINDANANITAUNANITISIUYBITNAN Y WNBAIUITOLIUFBULNANYIAUSUATNNS

= a a A A 44' v = a s X | y A
LﬁEJuﬂLU'QGUWLiEJUVILVa@ LW@IﬂNNaﬂ']'ﬁLiEJULQaEJi’JlW]ZjQGUu LLagﬁquiﬂNWULﬂmsﬁlﬂ LHBLIYU

JUATUNANEAS

143

UNAIIUTTed1 “ Decision Support System of Scholarship Grantee Selection

using Data Mining ” (Sugiyarti tazAmg, 2561) AITLEMATARIINOAUNINIAIYT
winnzaufgalinuidn wWenilumadenbiduinfnuidenseulagiansaianinese
dll %/ L% o [ U .«.:4":4 1 U a = a a
ANAINNTAVRIAY IpasRLuudnsuTaTendnanenisinduladenaivissoures
Unfnwr laenisldmaiianisvinmilestayaniedd K-fold cross validation Wudtaunse

]
% aa

vanfwlsdfgniinadenisandulalunisidenainiviseuvesinfnuilusedvaaudnula

unALAiTdedn Improved K-mean Clustering Algorithm for Prediction Analysis
using Classification Technique in Data Mining ” (BansalSharma wagGoel, 2560) n1514
wadawiliosdoyalunsmanuaia Wiewanndnenmyssindnu Témaidanisdanguie
§ane3su K-mean fmuanisdanguiin@nuld 18y 2 ndu nduiin@nundides nquiindnwi
wiu ileldudoyalienansdiivinvvidesnansdfaeuldldusslonilunsquatindnulsing

naudminenAy ieanAMLdsweinAnwNavinan1sseun N aivewsiay v
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2.8 CRISP-DM Framework

CRISP-DM 1uwmnilew blueprint #ldfuagnani1av319 wudsafuiunszuiunis IS0
Tulssnugnaivnssy nienszuaunts MM aduuinsgiulunisiauigeduas
nsgvaumManesgulunsiesgidoyadiumiedioua (Kanwaseth, 2019) Waungulud
A.A. 1996 TauANsINdenuYed 3 USEN Ae DaimlerChrysler SPSS LagNCR NSEUIUNIT
el Bendn Cross-Industry Standard Process for Data Mining ” #3ol3unge 91 “
CRISP-DM ” Tunszuaumsiiuszneuse 6 funeu fanmd 5

GZ‘Ju’umauﬁ' 1 Business Understanding L‘ﬁu%umamLiﬂIUfﬁzU’mﬂﬁ CRISP-DM Fautiu
luiinmsitladamuazudasiymildlieglusulandvesmsiiaszsiteyamansvinmiios
fioya (Data Mining) wiewitanaunulunisdiiiunsning shegnanisimeaiianisvumiios
foya (Data Mining) Wldlumsiasziidudu

Jumeudl 2 Data Understanding fusaufizuainnanfvrusudeya ndwintuay
Humsmsaeaeudeyailiinmsnusmnlfifieganugndesvedeya uazinnsanitasld

Joyanuarsedndudeadondoyaudiunildlunisingi

[
(%

= 5 & X O A o v av v oo &
YUFRDUN 3 Data Preparatlon SU‘NG]@‘U‘ULUUSUUC‘]@‘UVW]']ﬂ'ﬁLLUaﬂ%@Han@WWﬂWiLﬂ‘U

£ )

59U52111 (raw data) Tinateidudeuanaruisatrludwmszilutudaldls Inenisuuas

Y
vV L4

v =1 v a o v . 1 v v I !
Jayaiienvrgiesinisvinteyaligndes (data cleaning) 1w n1suUasdeyaloglutla

Y

(scale) e wianisiudeyanaiavigly Wusu lnetuneudazilutuneudldiiaiuin

1anva9nzUIUNI5 CRISP-DM

Tunauil 4 Modeling Tunautiaziludunaunisinsizideyaniemaianianisyiy

v

willestaya (Data Mining) Miauginluua 1Wu nsTwunysznndaya 5o N1swUngy

Y

Toya Felutunsuivarswelinazgnihunldiiieliladneunangs deiuluuieaseeasy

2

roslin1sdounduluivuneun 3 Data Preparationiitowlastoyausadliningauiuusas

watanie Megranalialumaliasiziteya wu

- Msuliangudaya (Clustering)
L V4 . .
- MIMNYANUENITUS (Association Rules)

- MIPuunUssandeya (Classification)
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JUMDUN 5 Evaluation Tudumauilis1azlanan1sIAIERI0LUa A emMATANIINITYIN

Y

1 d' o v s

wilesdoya (Data Mining) udausneuiazmadwsalaluldaudoluazdesiinigin
UsvAnsnmuassadnsiiliinssiuingUsrasdilddislludunouusn vie Saunindedo
undesiiedn feo19azdounduluditunsutountiiodsunuawudlufiolflinadns
muidesnsld sadunisaislumafemada Assodation Rules nsnaaouUszansam
vaslunaszeglusluvungnienfuaiaiiuidesu vindunisairslunafiomaia
Classification imsnageuUssansnmveduinaey 3 wuulvg e
- Self-consitency test 1umsuvsdeyaililumsaiidluma (model) wazdoyadilily
mavageulumaidudoyaynifeiy
- Split test Wun1suustioyarenisdueanidu 2 @ 1w 70% sie 30% vise 80% sie
20% Taedeyadiuiivil (70% 3o 80%) lilunsadrslumauadeyaduiians (30%
%38 20%) l4lu n1snaaeuUsydnsamuaduina
- Cross-validation test {unsuusdeyasenlumanediu 1 5-fold cross-validation
Ao insuusteyaseniu 5 di
fumoul 6 Deployment Tunszuaun1svaIuwes CRISP-DM tulaléngaifivaun
maé’wa‘ﬁlé’mﬂmﬁmeﬁﬁagaﬁwm@ﬂmqmiﬁwmﬁaﬁa%a (Data Mining) 11 usin
nadnsdldazuanitaasdauiiidusslond uiasdeaiesdamidldivadluldldaily
03ANTVIOUTIM fegradu MIadusenuitelifuimietnmmaindlaldieuas

aunsathlueanlusiuduls 1Wuduy
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Business

7 Data
Understanding I—D

Understanding

3 \

Data Preparation

|

Modeling

Deployment

Evaluation

AN 5 N3EUIUNTTVNIUTBS CRISP-DM

2.9 253unssuiiABtasiu CRISP-DM

UNAI1U “ An introduction to data mining and other techniques for advanced
analytics ” (Leventhal, 2553) CRISP-DM tJuwnileu blueprint Pl fung1ani19921
e fuiunszuuns 150 Tulssnugnanvnssy Wienszuiuns CMMI Badusnnsgiu
Tumsiaueensinag nssuiunanessilunsiessidoyaduniesdoyn Wamtulul
A.A. 1996 TnuauTIndeniuees 3 USEN Ae DaimlerChrysler SPSS wayNCR ATEUIUATT

13

M191uUliTenIn “ Cross-Industry Standard Process for Data Mining ” #38138n89 71

“ CRISP-DM ” Tunseuiunstiusenaunie 6 TURau A3n1ndg 3

4

Unming Predicted Increase Enrollment in Higher Education Using Neural
Networks and Data Mining Techniques ” (Nakhkob wagKhademi, 2558) JagUuilauide
ey CRISP-DM fisdulasiamiziunisdne wu nsuszgndldineluladnisimiles

Y A o °o & o a Ny ° 9] Y] v
SUE];JUaLW@VHU']ﬂﬂﬁqmﬁqLﬁﬁ]sU@QUﬂLifJULLagﬂimallLV]@’J u’]Lﬁu@ﬂ']isLEZj CRISP-DM ﬂU“quEJ;JUa



v fu W

dowsnguuuuiideusgindoyavesiineu suuvumariansoriuldlunuduiusiugh
wsvestnFeu ninduuuuiiaegnaiuazmaaeulasldyateyaiosswesindnu
szAulIeQnT

UnaI1d “ Analyzing undergraduate students performance using educational
data mining ” (AsifMerceronAli agHaider, 2560) N@1IETNN1TIATIZATIYVIIUIDVDINANTS
SouvesiinSeunazdon CRISP-DM dmisuduneulumsssnuuuiiugiureaniiosdoya e
yhunenadnidoyavesindouioduansounsfeunisd dnsuansadilmssuuinig
Ansgiielilideyadedin mnduiluBeudsuiieviuenamadouiulinnadus

UnAltd “ A hybrid data envelopment analysis approach to analyse college
graduation rate at higher education institutions ” (ChenChen t & ¢ Oztekin, 2559)

[y

WpTeRdnsnsdnsanisdnyivedinedeluanitugaudny nanelugeaulandnlunis

TaUsEANS ANV TUNITAN®Y UNAUTITNISAASIEY DEA A8lanssuInnIsUas
CRISP-DM ioUszliiuyszansnnasstinfneseduus g niine1ds nsitasiegiivanidlv
4 d' I~ & Ly o v Y a a (v
Joyamulsgleniuazmsatuayuuleuigdmiuguimsuniinedy

N15AS1BUUIIADINITVIBHANN UINLASNYINTAILBAVILUTEAUTIN  tnemATANITYIN

a v ~ = a v U aa ' = av Sa Y]

willestaya nIAlAnWIUTENYsEAUInwianilenun1s3dedd (waeian, 2558) nsimun
LuuInaesdmsuNMIverandaeiuseiutin Idnedanisiivilesdeya (Data Mining) Ay
nsou CRISP-DM lagn1sasieiuudnasin1suuengy (Clustering) 3835 Simple K-Means
4{' v 1 U eid’ll '3 v aa gj =3 v o £y 'y &
waldlunmsdinngugnAnzensusssduseAudin ntudsasuuudiassnismanuduius
(Association Rule) Me35 Apriori a519MUUU (Model) ianauauaInILABIn1suedgnen
2.10 wallan1svimlang)Anuduwus ( Association Rules Mining )

NHAUAURUS ( Association rule ) NMSAUMINGAMUFUNUSTIVUROUMEN 2 TURBY

& Y = . ‘:4' v
AR N1TUUAINE (Frequent Items Generation) MnA151N 1 LLamﬂJau‘Jaiawmwmad

o cal a v ¢ Ao

UnAnwusazausandi lewuws ateudniiineitasiunganuduius daad

- lowmuign (itemset) Ao Auduiusvesdoyannilalugiudeyalaglomuian
Usenousiy lanuil kitemsets daagrdlainuiluansaiuduiusvesdoya dadiagdly
A13719% 1 AnanisiSeulu k-itemsets Ao 6 Usenauluaie KM100high wulefeswaivn

KM100 fnansiSeu B dulu KM100low nunedasiaden KM100 fuani1siseusinin 8
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WULREINUTINEIT SP241 hay SP242 1 UnfAnwnsia 55XXXXXX01 fxanisiseu KM100

B JulU 3v1 SP241 finan1siSeutiesnin B w1 SP242 fnan1siseutiaanin B

- Frequent Itemset A9 tawmagnfiiuaA@duayudusi (Minimum Support) N3
asanganuduiusmnnEiaiulamueanvila sgiansananisieiulamuige Alinuend

(%

11131 2 318n150UlY Tnenganuduiusilugeulasi X => Y

- X (Left Hand Side) uansgUuuuvaslawmiigniudreveingauduius uag Y

(Right Hand Side) LLamg‘ULL‘U‘UsumlawmL%mé’mmwmﬂgmmé’mﬁuﬁ‘

- Aatuayu (Support) Ae Aranuasduvesiaulemueaiinuly grudeyass
FIUIUTIBNITAINUA LU ATIUMIAIATUAYUYBILOWLLER A15197 2 LanIfI8E19N13

ATUINAT support YBdkAasITIlaAIUIMNAIETUALUIINtamMNSI83YT Freg1uTy

[%
Y I

KM100high A8 Tus1e391 KM100 Adiinsa B uly Using Transaction ID 91 1,4 Aatiue
atvayulowuseIvtiIwnyindu 33% 7195199 3 LaAIFI8819N15AIUINAT support
09991 2 1Y WAZAITNT 4 LERIFI9819N1TAIUINAT support UB9IUT 3 AU A1 support

Y04 Ingatuayumilaann

fraiX,Y)
N

frq (X) fio Aratiuayuveslamuen X

Support =

frg (Y) fie I uIusIen1stoyavedlowmaien Y

N 958 Number of all Transactions A8 3NUIUSIYNITVIUANIVIUA
Y



M13199 1 uanstoyalemsignvesinfnuiusazaudiuiy 6 au

Student id

[temset

55XXXXXX01

KM100high, SP241low, SP242low

55XXXXXX02

KM100low, SP241high, SP242high

55XXXXXX03

KM100low, SP241low, SP242low

55XXXXXX04

KM100high , SP241low, SP242low

S55XXXXXX05

KM100low , SP241low, SP242low

S55XXXXXX06

KM100low, SP241low, SP242low

A1519% 2 w@naAn Transaction U84 k-itemsets

ltems Transaction ID Support
1 2 3 4 5 6

KM100high 1 0 0 1 0 0 | 2/6 =33%
KM100low 0 1 1 0 1 1 |4/6 =67%
SP241high 0 1 0 0 0 1 |11/6 =17%
SP241low 1 0 1 1 1 0 |5/6 =83%
SP242high 0 1 0 0 0 0 |1/6 =17%
SP242low 1 0 1 1 1 1 |5/6 =83%
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A1397 3 LAAIFIBE1INITATUIAT support UBIUT 2 91

ltems Transaction ID Support
3 a4
{KM100high, 0 0 2/6 = 33%
SP241high}
{KM100high, 0 1 2/6 = 33%
SP241low }
{KM100high, 0 0 0/6 = 0%
SP242high}
{KM100high, 0 1 1/6 = 17%
SP242low}
{SP241high, 0 0 0/6 = 0%
SP242 high}
{ SP241high, 0 0 0/6 = 0%
SP242low}
{ SP241low, 1 1 5/6 = 83%
SP242low}
A157971 4 LAREIBEINIIAUIAT support YasiY 3 3
ltems Transaction ID Support
3 a4

{KM100high, 0 0 0/6 = 0%
SP241high,
SP242high }
{KM100high, 0 0 2/6 = 33%
SP241high,
SP242low }
{KM100high, 0 1 2/6 = 33%
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SP241low,
SP242low }

{KM100low,
SP241low,
SP242low }

3/6 = 50%

{KM100low,
SP241high,
SP242high }

176 = 17%

17

AIA1UWENY (Confidence) AD N1SLAAIAIAMWFBLUYDINYAINFUNUS 1ilD

SUWUULHS fiegnenudievesngiinduuadiiloniaiinguiuy RHS f9gn1eauu

v | = a | ] v Y = a & o
Mﬂuaamﬂ,m %QQ%NQW@Qi%V?WQ 0-1 ﬂ'ﬂ,ﬂaLﬂEN 1 WN']EI@Q@J@’NNL%@NUIUﬂTﬁWW

AINFNRUSUIN 19 INAIT9E ARTuluFUsuUWesHuan]

ANUaTUleaN

Confidence =

frq(X,Y)
fra(X)

Y aa

f I5NIIA

TUIUAT

frg (X, Y) PFatiuayunsuiuy X uag Y veanganuduiusiintuniouiiu

frg (X) Aemaiuayugluuuie

ANUGEVDIN

AIUEUNUS
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a0 1 a

1 (% [ I3 A a 1 1 a I3 . & 1 < [
- AEANANNUS BIBLIENAIaNe (Lift) ABAILTUNINTIANUIUBNIINTTIAATULUY

ltemset X hag Itemset Y faudunusiulaliy lnea1a1anivss X wag Y Ja1

1nd 1 uansImsans ltemset nnandudaszreaiu (Independent) usgnA1anviila

2

o

A 1 un wansirgduuuisaesiiauduiusiulagldiinduainnisdy Arans

Aulalaann

Support
Supp(X) * Supp(Y)

Support fafNatuAYUIBINYAINFUTUS

Lift =

Supp (X, Y) Aamaiuauuiizukuy X uag Y vanganuduiug
AnTUNSDUAY

a 17 ¥ v ¢ ) a
2.11 wmallansldnganuduiusuuueaniles
an3le3 (Aprior) \ludanesfiuiuguildlunismeanuduiusvesdeyalagldndnnis

AUNILUUNNINNDUTUNTIULDATUY F992911N15d519 Laznsadaules laiuiiAnduls ey

(%
1Y

a 3 @& aa o a e ~ v & o a o v ]
aTYU IWEJLiiJT\]WﬂL‘UGIIEJL‘VlﬂJVm mmuam%mmﬂuwmmLezmlamﬂmmauuawuuaamwm

Y

< o g o T o 2\, %3 <& g o
atuayuiivuafszdagalawintuean ki llasradalomulududaly n1svinauves
dane3fiuazauliizes aunszilannszauty wislimdealewinludusdely Tunisidu
uunsuseatuganedinensles aghnislansuusaduasunuiluwiazseautulunig

$157903 MM ULEATULUUTSAR Lorinulate e uTasiazAy walaminlundas

U 9

(%
v v

seaudunaualilulassastadassasrananfionuuund dnveun aalye wazauy, 2557)

(%
a

LAUTDIdanesintaginnuaunsaluausvesAum lainenivsinguesesienis

avtiunisinsanleinesiiusinggidiemud Adniunaeisinssiueaiaduayudus

' (%
VY

TAUAANAINUTDIUTUAT (Minimum Confidence) Tun1sAvAun

a o

(Minimum Support) 4157

5 ° g.// J dy dﬁf Y v 1 ¥ o = v o Id £
Fupnisaesdnll avduediugldszuuilugnvunies vseagldideduey (Expert user) {ug

Y

e

o

o Yyay v [ v KQ{I Y v e a1
Amualinla lnengainuduiusnladuaziodena

Y

Uayu (Support) kagA1AI1x ey

(Confidence) litlaaninAndusNlaninunen i v19my
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SlolelslsIsTelc
CORE

AN 6 1ASIESIARNBLUUUNG

IINAMNA 6 Mdazlnunfe Item set laaisuannlawiuwe {a}ib}ichid} e} Tuwar
a & 2 Ao B L < & & &
wsn wadnasndulawuniiasslominlaeiinainlawiuidnnolwsn Wuuiauwaiveslnun

anvine azUsznaulumelawiuen {a,b,cd,e} Niivilawinfinunanilnualuaiusn

Al v A aa v a
A 7 lassaiananieidnsldnatianisngu

Mnamdt 7 ssdiulgindinsvinduduslodiuen (a, by itlaedlewiy auanddlewi
@ (A, B, C, D, E} fiflvlawiudsdinnununedn ldaulalewiudidl (a, by Wudue eswin
A" Support 289 a way b laifunast Minimum Support wedlaiiasladaadid a was b
Juasndnesniiietivaniiatlunisadna Candidate ltemsets wazn15vauves sana3

Apriori fimsvienudusuugy
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Jofvesensles Aotielinsunginssuvestuineldlaanislysanesfiudnnisiou
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2.14 Weka (Waikato Environment for Knowledge Analysis)
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3.2 nMsaseudaya ( Data Understanding )
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M13199 12 Yeyaduvesindnwiianlelunsiduasiil

Stu_code | Year of | branch Subjects Sub Code | grade
study
00001 2012 Computer | Computer Science 1 | CS 211 B
science
Introduction to CS 217 C+

Object-Oriented

Programming

00002 2013 Computer | Principles of Thai TL 211 D+

science language
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Stu_code | KNG304 KM100 KS(M)101 KS(M)102 KS(M)205
00001 A C B+ B+

00002 B+ D+ D C+
00003 C A D+ D

00004 C C+ B

00005 B B C

INUUIANGUHANTSEUVRITINANY LBAANIINTEANEVRITELA LA INTANILUY

AIUNINNITIANANINTHIUNSANIVBIUsTINALERIUA13199 14 A

M15197 14 Lnawin1siaranInsgIun1sAnuvaUsewmelng

n&ax high 1n5A B B+ way A

nau low 1nsA D D+ C uag C+

LAIM AINUNANY

A e (Excellent )

B+ A (Very Good )

B A (Good )

C+ LABUA (Almost Good )
C wold (Fair )

D+ 99U (Poor )

D 99U (Very Poor )
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Stu_code | KNG304 KM100 KS(M)101 KS(M)102 KS(M)205
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3.6 Msaislunanaas lngldnrsvinmulasngaudunus

TUTUABUNSAUMINGANUFUNUS (Association Rules) @111509AU18N15AUNIIBNNS
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3.6.1 NOYANUFUNWUS (Association Rules)
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A o & 1 v Nt o 2 v o & .. ..
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& Weka GUI Chooser

Program Visualization Tools Help

Explorer
WEKA —
The University perimenter

of Waikato

KnowledgeFlow

Workbench
Waikato Environment for Knowledge Analysis
Version 3.9.3
B TR Simple CLI

The University of Waikato
Hamilton, New Zealand

ANA 15 min9esultueduswnsy Weka

Tunoun 2 dddeyaiiwieulinnmsen 15 Tngn1siden Open file Tunmn 16

Wondayanagtnditunind 17 fregadeyanielulg excel aglunmi 18

& Weka Explorer — O X
Prepiocess | Classily | Cluster | Associate | Selectatiributes | Visualize
| oveniie ] Open URL [ openoB || Generate | Undo Edit Saw
Filter
| cnoose J‘Nune Apply top
Current relation Selected attribute
Relation: None Aftributes: None Name: None Weight None Type: None
Instances: None Sum of weights: None Missing: None Distinct: None Unique: None
Attributes
All None Invert Pattern
[ 7| visualize Al |
Remow:
Status
Welcome to the Weka Explorer Log o x0

AN 16 UnvBLdanldeu
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Preprocess | Classity | Cluster ociate | Select atiributes | Visualize

[ Opon file )1 Open URL J L Qpen DB | [ Generate | Undo Edit 3ave

Filter

| choose | Nune ol 18

Current relation Selected attribute
Relation: None Aftributes: Mone | | Name: None Welaht: Nene Type: None
Instances. None © Open > Unique. None
Attributes
Lookin. LIS DATATEST. | | e | (> | [ @ | CTEC] el |
1
[ eraviganw | Invoke options dialog
[ pATA CS - 2.arm
| DATA CS.arlt Note
[ tost1.arm Some file formats offer acditional
%) test2.artt options which can be customized
) testa.am when invoking the options dialog.
. 7] visuanze an |
FITe Lo e CF7 I BRO SR POATATEST
Flles of Type: [ Arff data files (*.ar E2]

Opan | cancel |

Status
Waelcome to the Weka Explorer [ Log I w x0
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& Weka Explorer - O
J Preprocess T Classify T Cluster TAsso:\ate T Select aftributes T Visualize ]
Openfile... ] { Open URL... J l Open DB... J l Generate.. J Undo l Edit. J l Save..

ilte!

‘ Apply

Choose ”Nune

Clrrent relation

Aftributes: 33 Name: GNG304 Type: Nominal

Relation: 55_space
Sum of weights: 92 Missing: 50 (54%) Distinct: 2 Unigue: 0 (0%)

stances: 92
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\ 1 Low 8 8.0
2 high 34 340

e ——raen
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14 [ vr497
15 L] wT498
16 L] sTO11
17 [ ] 8T021-2
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# 1 Lower Bound MinSupport g N15A3AMInuaAIatiuayuduai (Minimum Support)

[
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minMetric ATUANYBY metricType 1A mua U120 ABNITAIMUAAIALLTDLUTUAN
(Minimum Confidence) tws1g metricType @sA1 Confidence tay numRules v 31UU
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i hY
* weka.gui.GenericObjectEditor &J

weka, assodations. Apriori
About

Class implementing an Apriori-type algarithm. m

4

delta

lowerBoundMinSupport (0.2

metricType iConﬁdence
I minMetric 0.5

numRules | 100|

4

outputltemsSets :False

A

removeAlMissingCols False

@\ significancelevel |-1.0

upperBoundMinSupport | 1.0

A

verbose |False
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[ Cpen... ] [ Save... ] [ OK ] ’ Cancel ]

AN 21 U99NI1AIAT Apriori algorithm

TuRaUN 5 nanannisasrkasuldnunsauninganuduiug asusingdeyaly
A 22 Taggedl 1 fie Toyaazuannisasalunng 21 a9l 2 fie nganuduiusilaan
n1slElUsunIn Weka lngazusingdoya 90 3 Ao a1dunsuszaiana lagsisesdnu

LIANINVIENTUT VY



a9

N\

& Weka Explorer 1 - O X
Preprocess | Classify | Cluster | Associate | Selectatiributes | Visualize /'\

Associator

| o)
Choose ‘Apnnriw 20000-T1-C1.1-D0.05-U1.0-M 0.1 -5-1.0-¢ -1 /\ < /

e Associator output
Start Stop
Result list (right-Clic... || | 19974. KS(M)101=1ow KS{¥)102=1ow SP242=1ow 72 ==> K5(M) 205=1ow KS(¥)206=1ow SP243=low 5D301=low 57  conf:(0.79) < 1ift:{l.1)> lev:(0.08) L

18975, KS(M)101=low K5{M)102=low SE2d3=low 72 ==> K5 (M) 205=low K3{M)20é=low SE2d2=low SD30l=low 57  conf:(0.78) < lift:(1.1)> lev:(0.0€)
19976, KS{M)101-low KS{M)102-low SE2 1ow 72 —> ¥5(M) 205-1ow KS (M)206=low 5D301-low 57 $(0.79) < Lift:(1.1)> lev: (0.06)
18977, KS(M)205=low K5{M)206=low SD3: K5 (M) 101=1ow K5{M)102=1low SP242=low 5E2d3=low ST 86) < lift:{1.1)> lev: (0.0€)
19978, KS{M)205-1ow KS(M)206-1ow SP242-1ow SD301-low 6 ¥5 (M) 101-1ow K5 (M)102-low 5P243-low 57 6) < 1ift:(1.1)> lev: (0.06)
18975, KS(M)205=low K5(M)20é=low SE243=low SD30l=low 66 ==> KS(M)10l=low ¥5(M)102=low 5P242=low 57 &) < lift:{1.1)> lev: {0.06)
19980, KS(M)205-1ow KS(M)206-1ow SP242-low SP243-low SD301-low 66 —> KS(M)101-low KS(M)102-low 57  conf:(0.86) < 1ift:(l.1)> lev:(0.0€) [5] conv:(1.43)
18931, KS{M)206=low STldl=low 7L ==> SD30l=low 63  conf:(0.28) < lift:(1.1)> lev:(0.08) [5] conv:{1.54)

19982, SD301-low 74 —=> K5(M)206-low STI4l-low €3  conf:(0.85) < lift:(1.1)» lev: ) (5] conv:{l.41)

18933, KS(M)101=low K5(M)102=low KS(M)206=low 71 ==> SD301=low €3  conf:(0.88) < lift:{1.1)> lev:{0.06) [S] conv:(1.54)

19984, SD301-low 74 —=> K5 (M)101-low KS (M) 102-low KS(M)206-low 63  conf:(0.85) < Lift:(l.1)> lev:{0.06) [S] conw:(1.41)

18935, KS(M)20é=low STldl=low 71 ==> SP2d2=low SD301=low €3  conf:(0.88) < Lift:(1.1)> lev:(0.06) [S] conv:(L.54)

19986, KS{M)206-1ow STL41-low SP242-low 71 —=> SD301-low &3 +(L.1)> 1ev: (0.06) [S] conv: (1.54)

18937, SD301=low 74 ==> K5 (M) 206=low ST1dl=low SE242=low €3 (1.1)> 1ev: (0.06) [5] conv: (1.41)

19988, SP242-low SD30l-low 74 —> KS (M) 206-low ST14l-low 63 +(L.1)> 1ev: (0.06) [S] conv: (1.41)

18939, KS{M)20é=low STldl=low 71 ==> SP243=low SD30l=low €3 (1.1)> 1ev: (0.06) [5] conv: (1.54)

19990, KS{M)206-1ow STL41-low SP243-low 71 —=> SD301-low &3 $(1.1)> 1ev:(0.06) [S] conv:
18931, SD301=low 74 ==> K5 (M) 206=low ST1dl=low SE243=low €3 +(1.1)> 1ev: (0.06) [S] conv:
19992, SP243-low SD30l-low 74 —> KS(M)206-low ST141-low €3  COnf:(0.85) < lift:(l.1)> lev:(0.06) [S] conv:

18993, KS(M)101=low K5(M)102=low KS(M)206=low 71 ==> SE2d2=low SD30l=low 63  conf:(0.28) < 1ift:(1.1)> lew: conv: (1.54)

19994, KS{M)101-low KS(M)102-1ow KS (M) 206-1ow SP242=low 71 —> SD30l-low 63  conf:(0.89) < 1ift:(l.1)> lev: conv: (1.54)

18935, SD301=low 74 ==> K5 (M) 101=low KS(M)102=low KS(M)20é=low 5P242=low 63  conf:(0.85) < 1ift:(1.1)> lew: conv: (1.41)

19996, SP242-low SD30l-low 74 —> KS(M)101-low K5 (M)102-low KS(M)206=low 63  conf:(0.85) < 1ift:(l.1)> lev: conv: (1.41)

18997, KS(M)101=low K5(M)102=low KS(M)206=low 71 ==> SE2d3=low SD30l=low 63  conf:(0.28) < 1ift:(1.1)> lew: conv: (1.54)

19998, KS(M)101-low KS(M)102-1ow S (M)206-low SP243=low 71 —> SD30l-low 63  conf:(0.89) < 1ift:(l.1)> lev: conv: (1.54)
i

18939, SD301=low 74 ==> K5 (M) 101=low KS(M)102=low KS(M)20é=low 5P243=low 63  conf:(0.85) < 1ift:(1.1)> lew: conv: (1.41)
20000, SP243-low SD30l-low 74 —> KS (M) 101-low K5 (M)102-low KS(M)206=low 63  conf:(0.85) < 1ift:(1.1)> lev:(0.08) (5] conv:(1.41)

Status.
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M15°99 18 laumuunA1 Support L3UAY TUAN 0.5 wazA1 Confidence 1SUAUN 0.95 WAD

WnAT Lower Bound lUiaagauansiu wisiUSeuliisungnaunuwazinguuluduiinadluy

Futoya

d' o ei ¥ ¥ U U & v 1 .
M15197 17 F1unNAINNIsAUMINgANENITLS MeA1 Support wag Confidence

pnenu Tunsusanivinieguen

Lower Bound Upper Bound | Lift Min WU UV

MinSupport MinSupport

0.5 1 0.95 30000 15

0.7 1 0.95 2548 11

0.8 1 0.95 278 10

0.9 1 0.95 32 5

0.95 1 0.95 2 2
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UsngimsaaanlusknIusniteiwugdiunigadiua 15 3w n53deluasslitudenldnig

[

AerillunsIdeludusioly asunisasanlanall

- Lower Bound MinSupport = 0.5
- Upper Bound MinSupport = 1
- Lift Min = 0.95

M19197 18 FregengANuEuRuS 10 SuAuleaInA1 Confidence Ansnnluilas

ey | N9 conf | lift
1 SP243=Low ==> SP242=Low 1 1
2 SP242=Low ==> SP243=Low 1 1
3 VT498=Low ==> SP242=Low 1 1
4 VT498=Low ==> SP243=Low 1 1
5 VT498=Low SP243=ow ==> SP242=Low 1 1
6 VT498=Low SP242=L ow ==> SP243=Low 1 1
7 VT498=Low ==> SP242=Low SP243= ow 1 1
8 KSIM)101=low ==> SP242=low 1 1
9 KSIM)101=low ==> SP243=low 1 1
10 SP241=low ==> SP242=low 1 1

VAITURBUNITATINNANUAUTUS UaZNITAIAINITAUNINGAUFUNUS 10819

M15799 19 @1115085U1EAIBENNYANLETUETINIY 10 ng leeisesainaAl Confidence

nuntudeslamal

AAUT 1 SP243=Low ==> SP242=Low findAnwiFeuein SP243 insntes

A1 B wa29ziSeudvn SP243 1ansatesnin B NANANUTI0NUN 1 way JAIAUSuNUSH 1

AT 2 SP242=Low ==> SP243=Low diindAnwFsusedn sp242 Idinsaties

A1 B wa29ziSeudvn SP242 1ansatesnin B NANANUTI0NUN 1 way JA1ANUSuNUSH 1
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NYAINUN 3 VTA98=Low ==> SP242=Low f1tnAnwseusiedvn V498 lawnsn
98071 B wa2985813%0 SP242 Tansatiaenin B AANANUatun 1 wag JA1anudunus
N1

NHAMUN 4 VT498=Low ==> SP243=Low fnAnwseusIedY1 V1498 lainsa
$98N71 B Wa9858130 SP243 lansataenin B AIANANUtatiud 1 wag JA1mnudunus
71

NO&aNFUN 5 VT498=Low SP243=Low ==> SP242=Low 11nANWUIEUII8TY

VvT498lansataenin B wasiseuiun SP243 lansatasnin B wansaudun sP242 leainsa

198071 B NANANLLT0IUN 1 wag JA1anudunusy 1

NQERUT 5 VT498=Low SP242=Low ==> SP243=Low f1iin@nwu13eusieien
VvT498lansatiaenin B kazisaudvn SP242 lansatiasnin B walaziseuivn SP243 lawnsa

198071 B NANANLLTRNIUN 1 wag JA1Anudunusy 1

NNENFUT 7 VTA98=Low ==> SP242=Low SP243=Low &1tfnAnu1i3eusieie
vTa9slgnsatioandn B ud19zieuden SP243 uayivun SP243 lainsatiesnii B id1A1y

Waluh 1 wag JANmNUdUNLSHA 1

NHAIRUN 8 KS(M)101=low ==> SP242=low fMunAnwIsEuTI8IY KS(M)101 16
LNSALUBYNIT B wad38uIBN SP242 lansatiaenin B NA1ANULNUT 1 way 1A
ANMUAUNUST 1

NHa1TUN 9 KS(M)101=low ==> SP243=low f18nAnw3euseivn SP242lsinsa
$198N71 B wa9z381390 SP243ensatiasni B ANANUTRNUN 1 way JANANUFUNUS
N1

NOAIRUN 10 SP241=low ==> SP242=low fnAny1Taus183Y1 SP241 lansn

$J98N71 B ka292L38UIvN SP242 lansataeni B NA1ANUYesud 1 way JANANUauNUS

i1
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M19197 19 Fregenganuduiug 10 susuiseanne lift anunnluiles

iy | NAUENNUS conf | lift

1 KS(M)102=low ==> KS(M)206=low 0.99 | 1.06
2 KSIM)206=low ==> KS(M)102=low 0.97 | 1.06
3 KS(M)102=low ==> KS(M)206=low SP242=low 0.99 | 1.06
a4 KS(M)206=low ==> KS(M)102=low SP242=low 0.97 | 1.06
5 KS(M)102=low SP242=low ==> KS(M)206=low 0.99 | 1.06
6 KS(M)206=low SP242=low ==> KS(M)102=low 0.87 | 1.06
7 KS(M)102=low ==> KS(M)206=low SP243=low 0.99 | 1.06
8 KS(M)206=low ==> KS(M)102=low SP243=low 0.98 | 1.06
9 KS(M)102=low SP243=low ==> KS(M)206=low 0.99 | 1.06
10 KS(M)206=low SP243=low ==> KS(M)102=low 0.7 1.06

NAUABUNITATNNNANNFURUS KAZNIIAIAINITAUNINGAINFURUS 91NF0819

A5 20 amnsaeSuneinegangaNNduiusSIuIY 10 ng Taeiesannd litannuinly

U

Poslanatl

AEIFUR 1 KS(W)102=low ==> KS(M)206=low nindnwiSeusneiun sp243 16
nsatesnda B udndeuden sp2a2 linsatesndn B finiarnudetud 1 was fia
ANUEURLST 1

NQEUT 2 KS(M)206=low ==> KS(M)102=low drindnw1deusiedvn sp242 I
NsATeuNd B waaseudvn sP2asldinsatosndn B idiadudesudl 1 uwas fiad
ANUFNTUST 1ndFUTl 3 SP243=Low ==> SP242=Low tindnwiSeusiein SP243
Iinsatosnin B wasouivn sP242 lansatesnin B finiaaudetudl 1 way A

ANMUFUNUST 1
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NOEFUT 3 KS(M)102=low ==> KS(M)206=low SP242=low fiinfinuiFeusiedn
KS(M)102 Tatnsatiaenin B wag KS(IM)206 lawnsatiasnin B kalazisaudan SP242 lanse

$98n31 B NANANLLTRIUN 1 way JA1Anudunusy 1

ANAFUT 4 KS(M)206=low ==> KS(M)102=low SP242=low friindnwiFeusieinn
KS(M)106 totnsatiaenin B waiagiseudun SP242 Tansaasnin B way KS(M)206 leinsa

t%4 ! A A O A a0 [ o sa
UHNIT B NANANMULYBUUN 1 1ag UAIAINUAUNUTN 1

NQAITUR 5 KS(M)102=low SP242=low ==> KS(M)206=low diinfAnuiTeusieian
KS(M)102 lainsatiasndn B hagtsey SP242 o801 B wa19tsuuivn KS(M)206 Lainsa

198071 B NANANLLT0IUN 1 wag JA1anudunusy 1

NOANRUT 6 KSIM)206=low SP242=low ==> KS(M)102=low @iinfAnwiZeusieis
KS(M)206 tonnsatiaenin B wagiseu SP242 lansataenin B wanazisewdvn SP242 lawnsa

198071 B NANANLLTRNIUN 1 wag JA1Anudunusy 1

AT 7 KSIM)102=low ==> KS(M)206=low SP243=low diin@nwiSeusieian
KS(M)102 Iennsatiosndn B uda9zieudan KS(M)206 wagdzn SP243 letnsatioanin B fien

ANMUTDLUN 1 WAL AAIAUFUNUST 1

NOARUT 8 KSM)206=low ==> KS(M)102=low SP243=low fiinfinuiFeusiedu
KS(M)206 1ansataenin B waziseu KS(M)102 lansataesnin B waitsguivn SP243 e

WNSALBENIN B NANANULTRNUN 1 wag JA1Anudunusy 1

nYAEFUT 9 KS(M)102=low SP243=low ==> KS(M)206=low fiinfnuiSeusedn
KS(M)102 launsatiaendn B wagiseu SP243lansatiaendn B waassau KS(M)206 1ainsa

$J98N31 B NANANULTIUN 1 hag TANANUFUNUSA 1

ANEIRUT 10 KS(M)206=low SP243=low ==> KS(M)102=low &1in@nu1Teu
5787391 KS(M)206 Tatnsataenin B kavtsey SP243 €aunin B halt3sudsn KS(M)102 1a

WNSAUDYNIT B NANAMUTIDNUN 1 way JA1ANUAUNUST 1
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Uss9Ad 1: if (Shandle = fopen("csv/".S_FILES["filupload']["name'], "r")) I==
FALSE) {

U3sViafl 2 : while (($data = feetcsv(Shandle, 1000, ") I== FALSE) {
USTVATi 3 1 )
USTVATi 4 - }

us39Ia7 1 Aeleulunseudunisenlafleddu fopen dhunniduliluduys handle

Tngmnniduaseaziussiiag 2 1gu while lunsgageuaainileidu feetcsv Inadayaus
° =3 v S A o o A o w i o

¢ record AztunAuliludiuls data InTUTEUAIET sql LiteuTayaudazATIvaLgy

while Jufinteyaadlugiudeya
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56xxxxxx02 KM100low , KS(M)101low , SP241low
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4 SP242low
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DECISION SUPPORT SYSTEM FOR SUBJECTS
REGISTRATION OF COMPUTER SCIENCE
STUDENT

Naratsaporn Heamra
Digital Technology Innovation Program
Faculty of Science, Maejo University
Chiang Mai, Thailand
mju6004308012@mju.ac.th

Abstract—Nowadays, the concept and theory to support the
educational system have been continuously developed. One of
the major problems of the educational system that has to be
solved is that the grade point average (GPA) of student are
reducing when studying at higher levels. This problem arises
from students choosing to study subjects that are not consistent
with their learning ability. This paper presents the process of
analyzing and solving the problem of gradual decline. Based on
the statistical technique, the method presented in this article
can recommend students that should register any subject that
will likely get good grades performance. The results of
performance investigation show that the proposed method can
accurately r d student choosing subj that will

achieve good or higher grades with 86.67% accuracy.

Keywords—educational progression, student support, data
mining, course registration suggestion, learning performance

1. INTRODUCTION

At present, the information is increasing more and more
based on information technology developed especially in
educational institutions. Analysis of educational data is very
popular nowadays. The people are known as knowledge
discovery from very large databases or data mining. It is very
popular nowadays. It has been used extensively in various
forms, particularly in relation to education. Such factors that
affect student learning level, find the most appropriate
department for students. This paper presents techniques
using statistical models. The objective is to solve the
problem of lower grades students. Because the results grades
are important, it is an opportunity to graduate. Scholarship
and choose a future job.

The curriculum standard for computer science student
requires that each student must register at least 40 subjects.
Information of computer science students between 2012 —
2013 it was found that the most registered period was the
second to third-year students. In addition, it was found that
35% of students with GPA lower. The result of this search,
this knowledge will allow students to choose subjects that
make their academic performance is good quality.

Data mining has been applied in many fields, such as
business education, medical. In this paper, we present the
data mining techniques used in the development of
education.

This paper presents an effort to solve the problem of
having a reduced grade of students. By introducing the
method for selecting the subjects that students are expected

978-1-5386-8072-8/19/$31.00 ©2019 IEEE

Part Pramokchon
Digital Technology Innovation Program
Faculty of Science, Macjo University
Chiang Mai, Thailand
part@gmaejo.mju.ac.th

to achieve a good quality academic result. The good quality
favorably means grade is B or up by measuring the level of
basic education courses in Thailand.

This paper is organized as followers. Section 2 we
present the literature review. In Section 3 we present the
method and experiment. Conclusions and future work are
presented in Section 4.

II. LITERATURE

A.  Education Development

Past research has used data mining techniques to analyze
information about the school. Such as the analysis of
relationship student factors affecting the level of academic
[1]. This paper presents Decision Analysis Techniques with
Decision Tree Techniques as one technique for data mining.
This objective relies on the relationship of the student to
indicate the grade of the student.

The association rule mining is used to predict Student
Learning Outcome [2]. The system can suggest students
adjust the method of learning the remaining subjects. The
results show that the system increases the overall average
outcome of students. This system supports students to be
able to completely graduate their courses.

Applying a data mining technique can also help students
in selecting their majors [3]. The objective is students can
choose based on their skills. This paper is using data mining
techniques using K-fold cross-validation and find out an
important factor influencing the decision of students choose
main study program.

Use data mining techniques to analyze pre-test results
and skills to increase student potential[4]. This paper applies
K-mean clustering algorithm for grouping students into two
groups, students learning bad or good. The first objective is
to provide information to faculty, advisors or faculty
members to take advantage of student care. The second
objective is to reduce the risk of students who fail to success
the educational criteria.

B. CRISP-DM Framework

CRISP-DM is like a blueprint that is widely used. Similar
to the ISO process in industrial plants CMMI is a standard
process in software development. Standard process for data
analysis in data mining Developed in 1996, the collaboration
of 3 companies is DaimlerChrysler SPSS and NCR This
process is called "Cross-Industry Standard Process for Data
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Mining" or "CRISP-DM"[5]. This process consists of 6 steps
as shown in Figure 1.

At present, research has become more popular with
CRISP-DM in data mining, especially in education. Such as
the application of data mining technology to predict student
success and failure[6]. Along with offering the use of
CRISP-DM with data sets. The objective is to separate the
hidden form from student information. These patterns can be
seen in relation to the variables of the students. After that, the
model was created and tested using the sample data set of
undergraduate students.

Predictive analysis of the academic performance of student
[7] selected CRISP-DM process for the design of data
mining. The objective is to predict student data at the end of
one year of study. In this process, descriptive statistics are
analyzed to obtain in-depth information. Then compare
the results to predict the class with other models.

Analyzing college graduation rates in higher education
institutions has become the main focus in measuring
institutional performance [8]. This article a hybrid data
envelopment analysis (DEA) combined with the Cross-
Industry Standard Process for Data (CRISP-DM).The
objectives to evaluate the effectiveness of undergraduate
college students. These analyzes provide useful information
and policy support for university administrators.

1. EXPERIMENT
From student data from computer science graduated
during the academic year 2012 — 2013. We divide the
operation method into 6 parts according to the CRISP-DM
Framework as shown in Figure 1.

1.Business 2. Data

Understanding Understanding

Preparation

We propose performance measurement. We have divided
the data into two parts to measure the efficiency of the
system. The year 2013 data is analyzed and the 2012 data is
compared to measure the performance of the statistical
model.

B. Data Understanding

The data used in the analysis is the registration students
of 12,000 row. Information is computer education
information. We choose from only the information of the
graduate students. The information consists of student code,
major, subject name, subject code, grade as shown in Table I.
This step starts from collecting data. After that, it will check
the data that has been collected to see the accuracy of the
data. And consider whether to use all the data or need to
select some data for analysis.

TABLE I. DISPLAY ALL STUDENT REGISTRATION INFORMATION.

Stu_code Year Major Subjects Sub_Cod grade
of e
study
00001 2012 | Computer | Computer CS2l11 B
science Science |
Introductionto | CS217 | C+
Object-
Oriented
Programming
00002 2013 | Computer | Principles of TL 211 D+
science Thai language

C. Data Preparation

This step is a step to convert the data that has been
collected. The objective is to become the next step in the
analysis. This data conversion must be done correctly by
deleting and edit information. Such as converting data to the
same range or missing information. This step is the most a
long time step of the CRISP-DM process. Table 1T is an
example of the data that has already been converted. The first
variable is stu_code, is the student code. The next variable is
the subject code. The objective is to collect data on grades.

TABLE II. DISPLAY ALL STUDENT REGISTRATION INFORMATION.

: 4-Modeling

Fig. 1. CRISP-DM Framework

A. Business Understanding

The first step in the CRISP-DM process is to understand
the problem. This paper means to solve the grades lower. We
discuss the application of data mining and education data.
The objective is to help guide the subjects that should be
registered because it will result in good grades results. The
solution reduced academic performance by using data
mining can be done in various methods. This paper presents
statistical modeling techniques.

number | Stu_code | CS Cs Jp Jr
321 200 313 315

1 00001 A B+ B C
2 00002 B B+ C C+

The data in Table III are classified into two sections. The
first part is Subjects in the field, meaning subjects that are in
the group that compels students to study. Most of them are
subjects that are directly related to computer science. The
second part is Subjects outside the field. Most subjects
require students to register from other disciplines. The next
step after dividing the course and separate the data is the 2nd
and 3rd academic year for easy analysis.
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TABLE I DISPLAY ALL STUDENT REGISTRATION INFORMATION.

Year of study 2012

Number Stu_code
1 00001
2 00002

Subjects in the field

2nd academic year 3rd academic year

s 321 GCH CS 200 GD 200
321
A C+ B+ C+

Subjects outside the field

2nd academic year 3rd academic year

Ccs 321 GCH CS216 JP400
321

B B+ C+ D+

D. Modeling

This step will be the process of analyzing data with
techniques. Sometimes, it may be necessary to go back to the
Data Preparation step to convert the data appropriately. From
the information mentioned in the introduction .It was found
that 35% of the students in the grades decreased during the
2nd and 3rd academic year because this period from the
survey results was the most registered period. For this reason
we use this information to analyze the cause of the problem.
Figure 2 is an analysis of the data from Table 3, by means of
a numerical grade A= 8, B +=7,B=6, or F = |. Next step,
then find the percentage of each group of subjects. Found
that 169 computer science students percentage of students in
Subjects in the field reduced to 119 up to 50. And percentage
of students in Subjects outside the field reduced to 149 up to
50. We therefore choose to introduce the subjects registered
in the Subjects outside the field because there is a result that
results in a reduced in student results.

mupP
@ LOWER

The problem of lower grades

160 149
110
120
100
80
60
40
20

Subjects outside the field

Subjects in the field

Fig. 2. Compare subjects in and outside of the ficld.

Figure 3 is an image histogram to study Subjects outside
the field. The X axis is the number of students enrolled. The
y axis is the number of subjects that students register.
Because there are some subjects that are taught less and
therefore can't be analyzed in this section. This graph shows
data from our study is registered at least 10 of the 23
subjects. For this reason, we therefore take subjects that is in
this frequency range discarded.

Frequency of subjects

Number of subjects 12 Number of students

% —23

13 14
7
s I
0

0 2

1 5
s I .
= . S em omm
» © » ® o w

Fig. 3. Graph showing the frequency of study selection subjects outside the
field

Figure 4 is a graph showing the percentage of subjects
after removing subjects that haven't been analyzed. The data
from the eliminated consisted of subjects with a student
enrollment of less than 10, and some of which are registered
in the year 2012, but not registered in 2013. The results of
the study subjects 56 reduced to just 36.

Racommendedsubjevts

YT
$ESPEPEFEIF ¢

1 Percentage of grade performance pass. 1 The percentage of grade don't pass.

Fig. 4. Graph showing p
field ascending.

se of study sel subjects outside the

Figure 5 is a survey of students studying in computer
science from a total of 94 data. Topics that if the system
supports the introduction of any one subject. The topic of the
question is “How much will choose to believe that
percentages are recommended?”. The results show that most
students choose to believe that the recommended percentage
is 70 percent. We therefore used this result as a criterion for
cutting subjects with a percentage of students getting good
grades below 70 percent leaving as shown in Figure 6.

Percentage to confidence

30 -
10
N | ‘ .

Fig. 5. Survey of students to choose percentage to confidence.

W Percentage

E. Evaluation

Figure 6 uses the model created from the year 2012 data
to introduce the course to the year 2013 data. Figure 7 select
the specific information of the subjects that are registered as
well to compare. Found that if students choose 15 subjects as
recommended by the system. There are 13 subjects that most
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students study on a good basis. That is system can
recommend the correct subjects 86.67%

Recommended Subjects

100%

SI0 UM VIG! SIUIL SISO VI SIB1 PN STRL P3LC UWPZL GNGOY STUL SIRL VIR

BParcertage of grade pedformance pass W The aercentage o grade dor't pass.

Fig. 6.R ded subjects d to the year 2013 information

Year 2013 information

100%
0%

SO P4M VMO SO STIRD VTME SN A1 ST AN CHNN GMGSH STI3 TR TI0)

 grade den't pass.

Fig. 7. Recommended subjects compared to the year 2013 information

F. Deployment

The results of analyzes of computer science students. We
can recommend subjects to new students through the
website. Students can choose to study subjects that will
enable students to achieve good grade results (grade B up)
with the subject guidance system 86.67% accurate.

IV. CONCLUSION
This research applies data mining techniques to solve the
problem of lowering the academic performance of computer
science students. The proposed method can recommend
subjects that students can get a good or higher academic

grade. By using prior data to analyze and create decision
support systems for subject registration in the later years.
The results of this recommendation are quite satisfactory.
Statistic based method can select some subjects that students
can study well with 86.67% accuracy. However, this paper
does not mention the analysis of various factors that may
affect the performance of the model, such as gender, age, etc.
Thus, the proposed method still has to be improved in order
to develop the suggestion system to be the most effective.
The performance compared with relevant research is also
investigated in the future.
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