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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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188a18LAnTUAT U lKT LU Target %30 Answer wagldnisiusouiisuadonnge 919
Juiuds vide Input nsdiflazilu Supervised Learning Uselnnnisanneay (Regression) &

Jiivannadlioiu (Assumption) NT3ATIENNGUINANIINNEANTIUNIITTOAUATIUTEUU T

Y



£%
P

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

Clustering Huduy

Unsupervised learning 1 ungqu algorithm Pladflinune (Tarcet) wio nalaae

1 (% 1

(Answer) DYNYALIUI

(% I

MWL ARA NS UEINYTERA Mog1adundtniEey 100 AU
Tutoaudaliisinisutangy 100 authudu 2 nqu TunsdideslifingFaauiiasutmi
et , 91 , Adoviedu uAutseenulWld 2 ndufsonvnsutei dnidouedluuegnguries
dunthongu 1 danllasegaisviomdsiengu 2 1usu

E 24

Association Rules tJungnismanuduiuslugduuuanuiiasduluguwuunis Al4

o

dnfumalengilemaniinsiuiuluvgnisaliegratgwnnisel Megradu Malase

b4

n15vgdusvesiiuvedunuimil lngorfengnisviauduiiusvesduandnazuie

[y

Wiouriu Yoyan1sueduAaINTndnYIElun1IIURUNINITAAA WY N13IRTUSIUTY

[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

A 3 LananAlarneUeIN1TANMIANLIANARITRYA



2.2 tunaunsvinuniasdaya
- Data Cleaning {udunoudmiumsdndeyaiiliieateseonty

- Data Integration \Jutuseunssiudeyaiiinansuvastmdudeyaynieaiy

- Data Selection \futuseunsistoyadmiunmsinszianuvasiuiinly

- Data Transformation {{uduneumsudasdeyalvimnzandmiunslda

- Data Mining {utumeumsfumsuuuuiludssleviandeyaniiog

Y

- Pattern Evaluation tHufunounisussifiuguuuuildanmsviniiesdoya
- Knowledge Representation Lﬂu%gumaumiﬁﬂLauaﬂawuﬁﬁﬁuwuimai%’ wmataly
mstaueiielidla
2.3 Uszinnyastayailanunsarin Data Mining
- Relational databases g1udeyafidniiveglusuuuureaniss Inslunsazansnsas
Usznauluaae LanazAodu mmﬁuﬁuﬁ‘%ﬁagaﬁgwmmmmLLamlé‘ﬂ;mJ
Entity Relationship Model
- Data Warehouses tJunisiiusiusindeyavinuaisunasuinuliluguuuuideniu

warsuTwhs Tudheniu

o

- Transactional databases UsznaualgdayanuiaznsulenduwnuaIemgnisel

v o

Tuvaglavuenis wu luadasuiu aznudeyalusudegnAnazsnenisdudii
ANAITILTE

- Advanced database \Jugiudayandaiuluguuuudue) wu doyawuy Object

U

o

oriented Yoyailu Text file Yayaiafiiie ToyalugUves Web Site

2.4 dnwuzanizvastayanldvinuliesioya
- Yayavuialug LAunInagiiasuauduiusndeusgaeludeyalanigniiuan

38lagn15lY Database Management System ( DBMS ) lun1sdanisgnudeya

'
a

- Jayatiunanvatgunalage1ITIUTINIINTANESEUUUS URN1TTenae DBMS

i Oracle , DB2 , MS SQL , MS Access Wudu

a 1%

- Yayatiillasaasnsduteu wu Yeyasunn Yeyalanilve Yeyawmanil awisad a0

¥ Mining lalguiiuusddadldinaiinnsvin Data Mining Juas
v a i a | a o L. v Ao 1Y @ v
- JoyailiinisudsuiUanasniaia1Niinig Mining indeyaniesiu 1Wudeya

[%
0y

Wasguulasmasanaiazaeswidgymidneu lngduiingiudeyanu ikazn

=)

'
a o

wdayaituiinliniii Mining usitiesandeyatuinig wWasuwlategnasniian

BN



I linaawsAlaian15v1 Mining axivnauna Tugisiamiainiu dsuiively
Ionaansniaugnieazaney naenatewawin Mining Iniinnasslugiaam

PnUNza

2.5 Usglgyvasmsldmsvinmilesdaya
YoyagnimAuiiiovrluadrsssuunisatuayunisiaduls ( Decision Support

System) LﬁaLﬂumidflwiamiﬁﬁaaﬂauﬂﬁz’ﬂumﬁmeﬁLﬁamiéfﬂﬁu‘La drunndeyalzgn

JafiunenunanszuuuuRnis ( Operational System ) lnednagluguvesndamiomilos

Joya( Data Warehouse ) iunisiresensientldlunmsduduninug

2.6 WUIAATUNITHAILINITANEN
WesnfRdeluvaeniludndnuilinddymidesisndenameousousauiu

woualuaivl Fesazideslilaasdmanisssuduiinadiaglunisidonameidoumey

= = 1

UnAnwidulnguiepsudenameiloutsuniuaiuveu vieassoralilaadedundng

v ¢ va o

Ailaflaadnsunnninanureumszaeanisiinsawnaeeenif §I383auuIAnNE iU
9

SEUUTIEBULUINANTIS8UVITN AN IAE AT NAaa NS UIBINIALAaZ S 18IV iR anNUIR

[
v

gn lnga1nami 3 uansteyatinfinw1aint 2555 Wiguimeuiul 2556 lagidenianiz

b
U7 3 psanduduindnisaaseulunguisialy wagdvdaszuiniign nausingind

I I LY

AANYITUUN 3 LNIALRAYANAIINTUTN 2 Sp8aY 37 FIUITYN

2

€

2INTNLVILANTIUIU

be

Jgymnanisiseunduanasvasindne U 3

o

B SovaztnAnwilinsality

B SewaztnAnwmiiinsnan

AN 4 n3LanIlyrINenISIREUARAITRITNAN N TUTN
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2.7 355UNSSUMNYITDINUNITNAIUINISANEN

'
<~ 1

UnmI ufifided1 ¢ DATA MINING APPROACH FOR PREDICTING STUDENT

'
1 a1

PERFORMANCE ” (Osmanbegovi¢ wazSuljic, 2555) naniinfikuunldfinuideildmaia

14 a

nsvimilesteyalunisiiesgiideyaifefivaniudnel Wu mMsieseiauduiusues

! % a o

JadedeyatnAnwiniinasesziunanisiseudiauanisinsigrinseuiunisanaulacnie
wmﬁﬂéfulﬁéfﬂﬁuiaLﬂumwﬁﬂamwﬁﬂumiﬁﬂmﬁaq%’a%asﬁamé’i’mmé’uﬁuﬁ‘maqﬁa%’a%’aga
v = I~ ] ngcf (Y] a v =
PnAnwdun1sUsnesEauNanIsiseuYasinAne

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

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

JUATUNANENS

143

UNAIIUTTed1 “ Decision Support System of Scholarship Grantee Selection

using Data Mining ” (Sugiyarti tazAmMg, 2561) A1TIEMATARIINOAUNINIAIYT
wnnzaufgalinuiidn wWenidumadenbiduinfnwidenseulagiansananinese
dll %/ L% o [ U .«.:4":4 1 U a = a a
ANAINNTAVRIAY IpasRLuudmsutadTendnanenisinduladenaivissouses
Undnwr lagnisldmaiianisvinmilestayanieds K-fold cross validation Wuinaunse

]
% aa

vanfwsdfgninadenisandulalunisidenainiviseuvesinfnuilusedvaaudnula

unAuAidadn Improved K-mean Clustering Algorithm for Prediction Analysis
using Classification Technique in Data Mining ” (BansalSharma wagGoel, 2560) n1514
wadawiiosdoyalunsmanuaia Wiewanndnenmyesindnu Tmaidanisdanguie
§ane3su K-mean fmuanisdanguiin@nuld 18y 2 ndu nduiin@nundides nquiindnwni
wiu ileldudoyalienansdiivinvvideenansdfaeuldldusslonilunsquatindnulsing

nau ey ieanAMuLdasvetinAnwNavinan1sseun N aivewsiay v
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2.8 CRISP-DM Framework

CRISP-DM 1Juwnilew blueprint #ldfuagnani1av319 wudsafuiunszuiunis IS0
Tulssnugnaivnssy nienszuaunts MM aduuinsgiulunisWauigeduas
nsgvaumManesgulunsiesgidoyadiumiesioua (Kanwaseth, 2019) Waungulud
A.A. 1996 TauANsINdenuYed 3 USEN Ae DaimlerChrysler SPSS LagNCR NSEUIUNIT
el Bendn Cross-Industry Standard Process for Data Mining ” #3el3unge 31 “
CRISP-DM ” Tunszuaumsiiuszneuse 6 funeu fanmd 5

GZ‘Ju’umauﬁ' 1 Business Understanding L‘ﬁu%umamLiﬂIUfﬁzU’mﬂﬁ CRISP-DM iy
luiinmsitladamuazudastiymildlieglusulandvesmsiiaszsiteyamansvinmilos
fioya (Data Mining) wiewitanauulunisdiiiunsninng shegnansimeaiianisviumiios
foya (Data Mining) Wldlumsiasidudu

Jumeudl 2 Data Understanding fusaufizuainnafvrunudeya ndwintuay
Humsmsaeaeudeyailiinmsnusmmnlfifieganugndesvedeya uazinnsanitasld

Joyanuarsednduseadondoyaudunildlunisingi

[
(%

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

£ ]

$9U52111 (raw data) Tinatedudeuanaruisatrludwmszilutudaldls Inenisuuas

Y
vV L4

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

Y

(scale) e w3anisiudeyanviavigly Wusu lnetuneudazilutuneuildiiaiuin

M1anva9nzUIUNI5 CRISP-DM

Tunauil 4 Modeling Tunautiaziludunaunisinsizideyaniemaianianisyiy

v

willestaya (Data Mining) Miauginluuea 1wy nsTwunysznndaya 5o N1swUngy

Y

Toya Felutuneuivarswmelinazgnihunldiiieliladneunangs deiuluuienseeasy

2

roslin1sdounduluivuneun 3 Data Preparationiitowlastoyausadliningauiuusag

watanie megranalialumaliasiziteya wu

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

- mM3PuunUseandeya (Classification)
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JUMDUN 5 Evaluation Tudumauilis1azlanan15IATIERT0LUa A EMATANIINITYIN

Y

1 d' o v s

wilasdoya (Data Mining) udausneuiaztmadwsalaluldaudoluazdesiinisin
UsvAnsnmuassadnsiiliinssiuingUsvasdilddslludunouusn vie Sarunindedo
undesiiodn feo19azdounduluditunsutountiiodsunuawudludiolfldnadns
muidesnsld sndunisadslumafemada Assodation Rules nsnaaouUszansam
vaslunaszeglusluvungnienfuaiaiiuidesu vindunsairslunafiomaia
Classification imsnageuUssansnmveduinaey 3 uuulve e
- Self-consitency test 1umsuvsdeyaililumsaiiduma (model) wazdoyadilily
mavageulumadudoyaynifeiy
- Split test \un1suustioyarenisduesnidu 2 @ 1w 70% sie 30% vise 80% sie
20% Taedeyadiuiivil (70% 3o 80%) lilunsadrslumauadeyaduiians (30%
%38 20%) llu n1snaaeuUsydnsamuaduina
- Cross-validation test {unisuusdeyasenlumanediu 1 5-fold cross-validation
Ao insuusteyaseniu 5 di
fumoul 6 Deployment Tunszuaun1sviaIuwes CRISP-DM tulaléngaifivun
maé’wa‘ﬁlé’mﬂmﬁmeﬁﬁagaﬁwm@ﬂmqmiﬁwmﬁaﬁa%a (Data Mining) 11 usin
nadnsaldzuanitaesdauiiidusslond uiasdeaiesdamidldivadluldldaily
03ANTYFOUTIM fogratu Msadusenuiteliuimietnmmaindlaldieuas

aunsathlueenlusiuduls 1Wuduy
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Business

7 Data
Understanding I—D

Understanding

3 \

Data Preparation

|

Modeling

Deployment

Evaluation

AN 5 ATEUIUNTTVNIUTBS CRISP-DM

2.9 253unssuiiAsatiasiu 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
Tumsiaueensing nssuiunanesgilunsiessidoyaduniesdoya Wamtulul
A.A. 1996 TnuausIndeniuees 3 USEN Ae DaimlerChrysler SPSS wayNCR ATEUIUATT

13

M191ullisenan “ Cross-Industry Standard Process for Data Mining ” #38138n89 71

“ CRISP-DM ” Tunseuiunstiusenaunie 6 TURau A3nIndg 3

4

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

Y A o °o & o a Ny ° 1Y Y] v
SUE];JUaLW@VHU']ﬂﬂﬁqmﬁqLﬁﬁ]sU@QUﬂLifJULLagﬂimallLV]@’J u’]Lﬁu@ﬂ']isLEZj CRISP-DM ﬂU“quEJ;JUa



v fu W

dewsnguuuuiideusgnndoyavesiineu suuvumariansoiuldlunuduiusiush
wsvestnFeu induuuuiiaegnaiuazmaaeulasldyateyaiesswesindnu
szAulIeQnT

UnAI1d “ Analyzing undergraduate students performance using educational
data mining ” (AsifMerceronAli agHaider, 2560) N@1IETNN1TIATIZATIYVIIUIDVBINANTS
SouvesiinSeusazdon CRISP-DM dmsuduneulumsssnuuuiiugiureaniiosdoya e
yhunenadnidoyavesindouiodugnsounsfeunisd dnsuansadilmssmuinig
Ansgiielilideyadedn anduiluSeudsuiieviuenamadouiulinnadus

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

[y

WpTeRdnsinsdnianisdnyivedinedeluanitugaudny nanelugeaulandnlunis

TaUsEANS ANV TUNITAN®Y UNAUTITNISAASIEY DEA A8lanssuInnIsUas
CRISP-DM ioUszliiuyszansnnusstin@neseAuus g niine1ds nsitasigiivanidlv
4 d' I~ & Ly o v Y a a (v
Joyamulsgleniuazmsatuayuulsuigdmiuguimsuninedy

N15A51BUUIIADINITVIBHANN UINLASNYINTAILBAVIEUTLAUTIN  tnemATANISYIn

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

willesdaya nIAlAnWIUTENYsEAUInwiavilenun1s3dedd (waeian, 2558) nsimun
LuuInaesdmsuMIveraniaeiuseiutin 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 &
waldlunsdinngugnAngensusssduseAuTin ntudsasuuudiasenismanuduius
(Association Rule) Me35 Apriori a519MUUU (Model) ianauauaInILABIn1suedgne
2.10 wallan1svimlang)Anudunus ( Association Rules Mining )

NHAUAURUS ( Association rule ) NMSAUMINYANUFUNUSTIVUROUMEN 2 TURDY

& Y = . ‘:4' v
AR N1TUUAINE (Frequent Items Generation) N5 1N 1 LLamﬂJau‘Jaiawmwmad

o cal a v ¢ Ao

UnAnwusazausandi lowuwes ateudniiiineitasiunganuduius daad

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

KM100 fnansiSeu B duly KM100low nunedasiaden KM100 duanisiseusinin 8
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WULREINUTIEITY SP241 hay SP242 1 UnfAnwnsia 55XXXXXX01 fxanisiseu KM100

B JulU 3v1 SP241 finan1siSeutioanin B w1 SP242 fnan1siseutiasnin B

- Frequent Itemset A9 tawmagafiuaA@duayudusi (Minimum Support) N3
asanganuduiusmnnEiaiulamueeanmila sgiansananisieiulamuige Nlinuend

(%

111131 2 318n150UlY Tnenganuduiusilugeulasi X => Y

- X (Left Hand Side) uanssUuuuvaslawmulgniudrevaangauduius uag Y

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

- Aatuayu (Support) Ae Aranuasduvesduaulemueaiinuly grudeyass
FIUIUTINITANUA LU ATIUMIAIATUAYUVDILOWLLER A5 2 LanIfI8E19N13

ATUINAT support YBdkAasITIlaAIUIMNAIETUALUIINtamMNSI83YT FreguTy

[%
Y I

KM100high A8 Tus1e391 KM100 Adiinsa B July Using Transaction ID 91 1,4 Aatiue
atvayulowusedvtIwnyindu 33% 715199 3 LaAIFI8819N15AIUINAT support
Y09IY1 2 Y1 WAZAITNI 4 LERIFI9819N1TAIUINAT support V89U 3 AU A1 support

Y04 Ingatuayumilaann

fraiX,Y)
N

frq (X) fie Aratiuayuveslamuen X

Support =

frg (Y) fie IuIusIgn1stoyavedlowmaien Y

N 958 Number of all Transactions A8 3NUIUSIYNITVIUANIVIUA
Y



M13199 1 uanstoyalemignvesinfnuiusazaudiuiy 6 au

Student id

[temset

S55XXXXXX01

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 L@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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A13197 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
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) AB N1SLAAIAIAMWFBLUYDINYAINFUNUS 1ilD

SUWUULHS fiegnenudievesngiinduuaiiiloniaiinguiuy 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

ANFNRUSUIN 19 INAITRE ARTuluFUsuUW s FuAn]

ANUeTUleaN

Confidence =

frq(X,Y)
fra(X)

Y aa

f I5N13A

TUIUAT

frg (X, Y) PeFatuayunsuiuy X uag Y veanganuduiusiintuniouiiu

frg (X) Aefaiuayugliuuie

ANUGEVDIN

AIUEUNUS
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a1 1 a

1 [ [ I3 A a 1 1 a I3 . & 1 < (%
- AEARAUNUS BIBLIENIAIaNe (Lift) ABAILTUNINTIANUIUBNIINTTIAATULUY

ltemset X hag Itemset Y faudunusiunaliy lnea1aanivss X wag Y 161

1nd 1 uansImisand ltemset Annandudaszaeiu (Independent) updnA1anviila

2

o

A 1 un wansirgduuuisaesiianuduiusiulagldiinduainnisdy Arans

Aulalaann

Support
Supp(X) * Supp(Y)

Support fafNatuAyUIBIN AINFUTUS

Lift =

Supp (X, Y) Aamaiuauuizukuu X kag Y vanganuduius
AnTUNSDUAY

a 17 ¥ v ¢ ) a
2.11 wallansldnganuduiusiuueaniles
an3le3 (Aprior) ludanesfiunugrunldlunismeanuduiusvesdeyalagldndnnis

AUNILUUNNINNDUTUNTIULDATUY F992911N15d519 Laznsadautes laiuiiAnuus ey

(%
1Y

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

Y

< o g o ? o 2\, %3 <& g o
atuayuiivuafszdagalawutueen ki llasradalowmuludusaly n1svinauves
dane3fiuazauliizes aunsziilannszauty wislimdealewnludusely Tunisidu
uunsusgatudanedivensles ahnislansuusaduasanuiluwiazseautulunig

#5790 MMIULEATULTUUTSAER Lorinlate e uTasiazAy walaminlundas

U 9

(%
v v

seaudunaualilulassasiadassasrananfsnuuund dnveun aalye wazauy, 2557)

(%
a

LAUYDIdanesintaginnuaunsaluausve sAum lainenivsing uesesienis

avtiunisinsanleinesiiusinggidiemud Asniunaeiiinssiueaiaduayudus

' (%
/Y

TAUAAIAINUTDIUTUAT (Minimum Confidence) Tun1sAnvum

a o

(Minimum Support) 4A15A

5 ° g.// J dy dﬁf Y v 3 ¥ o = v o 1d £
Pupnisaesdnll avduediugldszuuilugnvunies viseagldidedvey (Expert user) {ug

Y

e

o

o Yyay v [ v KQ{I Y v e a0
Amualinla lnengainuduiusnladuaziodena

Y

Uayu (Support) kagA1AI1x ey

(Confidence) litlaaninAdusNlaninuaen i v19my
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eI Iel_. G 11@
A, ‘—-a-‘:-e_-—:“%:ﬁ.,--\

AN 6 1ASIASIARNBLUUUNG

IINAMNA 6 Msazlnunfe Item set laaisuannlawiuwe {a}ib}ichid} e} Tunad
a & 2 Ao B L 2z & & &
wsn wadnasndulawuniiasslominlaeinainlawinidnnolwsn Wuuiauwaiveslnun

gnving azUsznauludelaiuem {a,b,cd.e} Niivitlaiufinuaniluualuwaiusn

Al v A aa v a
A 7 lassaiananieidnsldnatanisngu

Mnamdt 7 ssdiuldindinsvinduduslodiuen (o, by itlaedlewiy suanddlewi
@ (A, B, C, D, E} fiflvlawiudsdinnununedn daulalewiudidl (a, by Wuduee esain
A" Support 289 a way b laifunast Minimum Support wedlaiiasladaadid a was b
Juasndnesniiietivaniiatlunisadna Candidate Itemsets wazn15v1auves sana3

Apriori fimsienudusuugy
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0.2 uarAMI51Tme$ Confidence 157 0.7 ngauduius vesdudianun 6 ng 4.
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2.14 Weka (Waikato Environment for Knowledge Analysis)

1Usunsu Weka (Waikato Environment for Knowledge Analysis) Suiaunandous
U 1997 Tngaminends Waikato Usewaiafuaud Wusenduaddniasy (Wswdid, 2560)
oengliin1sAuANves GPL License TWaunsy Weka légniwuninannniwamifun &9
GounleewufununssinunisiSeudieeies (Machine Leaming) uay nnsyiumiles
foya (Data Mining ) TUsunsuazUszneulusmeilsidudmsuldlunsianisdeya wazidy
Tusunsufidl Graphic User Interface (GUI) 1lun1sisenlunsdstoyaliimonduaiussinana
wazannsafimusesealusunsuls Wuesesilefildmnulusunsiuniiesdeyasivsu
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WAL wagyaLesaslladifleidudwiunisvihausiuiuteya

YoAlUsATL Weka

Lifugenduasidunzuas

2.a1n50mnulann 0S

3. Foude SQL Database Ingld Java Database Connectivity

4. fidnwasiiieronsldnuidosanlsy

5 atfuayuiAgunsnivilesteya (Data Mining)
Jaidalusunsy Weka
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AN021 | &spneansludinusysniu 3 (3-0-6)

Social Sciences in Everyday Life
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World Civilization
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Psychology and Human Behavior
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Health for Life
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Health for Life
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General Aspects of Food and Drug




A1519% 9 NGNIVIMAY MieRedgn : 30

29

English for Science and Technology 1
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u9498 | Msl3yuidasy 9 (0-270-0)
Independent Study
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Studying or Training Abroad
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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
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n&ax high 1n5A B B+ way A

nau low 1nsA D D+ C uay 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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3.6 Msaislunanaas lngldnrsvinmulesngaudunus

TUTUABUNSAUMINGANUFUNUS (Association Rules) @131509AU18N15AUNIIBNNS
[
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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
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& Weka Explorer — O X
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Attributes
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[ 7| visualize Al |
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Status
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& Weka Explorer 1 - O X
Preprocess | Classify | Cluster | Associate | Selectatiributes | Visualize /'\
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Start Stop
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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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fnenu Tunsusanivinieuen

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

M19197 18 FregengANUEuRuS 10 SuAuleaINA1 Confidence Ansnluilae

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

VAITURBUNITATINNAMUFUTUS UaZNITAIAINITAUNINGAUFURUS 10819

M15799 19 @1115085U1EAIBENNYANUETUETINIY 10 ng leeisesainaAl Confidence

nuntudeslamal

AAUT 1 SP243=Low ==> SP242=Low ftindAnwiSeusedn sP243 dinsntes

A1 B wa29ziSeudvn SP243 1ansatesnin B NANANUTI0NUN 1 way JA1AMUSuNUST 1

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

A1 B wal9ziSeudvn SP242 1ansatesnin B NANANUI0NUN 1 way JAIAMUSuNUST 1
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NYAINUN 3 VTA98=Low ==> SP242=Low f1tnAnwseusiedvn V498 lawnsn
98071 B wa298i58130 SP242 Tonsatiaenin B AANANUatun 1 wag JA1anudunus
N1

NHARMUN 4 VT498=Low ==> SP243=Low fnAnwSeus18TY1 V1498 lainsa
$98N71 B Wa3985813%0 SP243 lansataenin B AIANANLtatud 1 wag JA1mnudunus
71

NO&aAuUN 5 VT498=Low SP243=Low ==> SP242=Low 11nANYUIEUII8TY

VT498lansataenin B wasiseuiun SP243 lansatasnin B wansaudun SP242 leainsa

198071 B NANANLLT0IUN 1 wag JA1Anudunusy 1

NQERUT 5 VT498=Low SP242=Low ==> SP243=Low f1iin@nwy13eusieien
VvT498lansatiaenin B kazisaudvn SP242 lansatiasnin B walaziseuivn SP243 lawnsa

98071 B NANANLLT0NIUN 1 wag JA1anudunusy 1

NNE1FUT 7 VTA98=Low ==> SP242=Low SP243=Low &11fnAnu1i3eusieie
vTa9slgnsatioandn B ud19zi3euden SP243 uayivun SP243 lansatiesnii B id1Ay

Waluh 1 wag JANANUdUNLSHA 1

NHAIRUN 8 KS(M)101=low ==> SP242=low fMunAnwITEUTI8IY 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
$98N31 B waz381390 SP243ensatiasnin B NANANUTRNUN 1 way JANAINUEUNUS
N1

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

$J98N71 B ka292L38UIvN SP242 lansataenii B NANANUYesu 1 way JANANUEUNUS

i1
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M19197 19 FregngaNuduiug 10 susuiseanne lift anunniuiles

iy | NAUENNUS conf | lift

1 KS(M)102=low ==> KS(M)206=low 0.99 | 1.06
2 KS(M)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 KAZNIIAIAINITAUNINGAINFUTUS 21NF0819

A59d 20 amnsaeSuneinegangaNNdiLsSIuIY 10 ng Taeidesannd litannuinly

U

Poslanatl

AEIRUR 1 KS(M)102=low ==> KS(M)206=low indnwiSeusneian sp24a3 16
nsatesnda B udndsuden sp2a2 linsatdesndn B finiarnudedud 1 was fia
ANUEURLST 1

NQEFUT 2 KS(M)206=low ==> KS(M)102=low drindnuw1deusiedvn sp242 1
NsATeuNI B wa3eudva sP2a3ldinsatiosndn B idiadudesudl 1 uwaz fiad
ANUFNTTUST 1ndFUTl 3 SP243=Low ==> SP242=Low ntindnwiSeusieiv SP243
Iinsatosndn B wasouivn sP242 lansatiesnin B finiaaudetudl 1 way e

ANMUFUNUST 1
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NOAFUT 3 KS(M)102=low ==> KS(M)206=low SP242=low fiinfinuiFeusiedn
KS(M)102 Tansatiaenin B wag KS(IM)206 lawnsatiasnin B walazisaudan SP242 lanse
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ANAFUT 4 KS(M)206=low ==> KS(M)102=low SP242=low friindnwiFeusiein
KS(M)106 totnsatiaenin B waiagiseudan SP242 Tansaiasnin B way KS(M)206 leinsa

t%4 ! A a U A a0 L% o sa
UENIT B NANANMULYBUUN 1 1ag UAIAINUAUNUTN 1

NQAITUR 5 KS(M)102=low SP242=low ==> KS(M)206=low diinfAnuiTeusiedan
KS(IM)102 lainsatiasndi B hagisey SP242 o801 B wa19tsuuivn KS(M)206 Lainsa

198071 B NANANLLT0IUN 1 wag JA1Anudunusy 1

NOAIRUT 6 KSIM)206=low SP242=low ==> KS(M)102=low diinAnwii3eusieis
KS(M)206 tonnsatiaenin B wagiseu SP242 lansataenin B wanazisewdvn SP242 lawnsa

98071 B NANANLLT0NIUN 1 wag JA1anudunusy 1

AT 7 KS(IM)102=low ==> KS(M)206=low SP243=low diin@nwiSeusiein
KS(M)102 Iennsatiosndn B uda9zieudan KS(M)206 wagden SP243 letnsatioanin B fien

ANMUTDLUN 1 WAL AAIAUFUNUST 1

NOARUT 8 KS(M)206=low ==> KS(M)102=low SP243=low fiinfinuiFeusiedu
KS(M)206 lansataenin B waziseu KS(M)102 lansataenin B waitsguivn SP243 e

WNSALBENIN B NANANULTRNUN 1 wag JA1Anudunusy 1

nYAEFUT 9 KS(M)102=low SP243=low ==> KS(M)206=low fiinfinuiFeusedn
KS(M)102 launsatiaendn B wagiseu SP243lansatiaendn B waass8u 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 kaztsey SP243 €aunin B halt3sudsn KS(M)102 1a

WNSAUDYNIN B NANANUTIDNUN 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 - }

us39a7 1 Aeleulunseudunisenlafleddu fopen thunniAulilududs handle

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

¢ record AzthunAulludiuls data 3nTUTEUAIET sql LiteuTayaufazATIvaLgY

while Juiinteyaadlugiudeys
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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 rec 1 i hoosing subjects that will
achieve good or higher grades with 86.67% accuracy.

B ] i .
Key : f s 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 arc 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, Maejo University
Chiang Mai, Thailand
parti@gmacjo.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 rescarch 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

3.Data

Preparation

Fig. . 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.

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 1.
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 [. DISPLAY ALL STUDENT REGISTRATION INFORMATION.

Stu_code Year Major Subjects Sub_Cod prade
of 3
study
00001 2012 | Computer Computer Cs211 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 11 is an
example of the data that has alrcady 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.

TARBLE II. DISPLAY ALL STUDENT REGISTRATION INFORMATION.

number | Stu_code CcS Cs JP Jp
321 200 313 315

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

The data in Table I1I 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 HI DISPLAY ALL §TUDENT REGISTRATION INFORMATION,

Year of study 2012

Number Stu_code
1 00001
2 00002

Subjects in the field

2nd academic year 3rd academic year

€san GCH €S 200 GD 200
321
A C+ B+ C+

Subjects outside the field

2nd academic year 3rd academic year

s 321 GCH CS8216 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 .1t 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 = 1. 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.

The problem of lower grades -

LOWER
160 140 @

110
120
100
80
(o]
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  wnumber of suudenss

Number of subjects
b5}

il

14

10
7

5
5 I ;
- n 1 L7
o - 0 em omm
» @

w0 £y B 0 ™ ® 0 109

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,

Racommended subjevts

100%
50%
0%

FESAPEFEE v“‘g“”;o" FEEFPEEILSIETTELI S

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

Fig. 4. Graph showing percentage of study selection subjects outside the
field ascending.

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
20
10
o e IR ‘ T

]

W Percentage

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

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

SIED JFIA VIS STLL SISO VISR SIBD PN STEL JFAM UWZSL GNGIY STUL SIRL VI

BPercereage ofgrade pedomance pass W The dercentage of rade dor' pass

Fig. 6. Recommended subjects compared to the year 2013 information

Year 2013 information

100%
0

SIEQ P4 VMET STL STIE) VAR MBI R4S ST BEM OO GNESS SO ST T

e riormalice pass. Th 7 graide dan'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.

TV. 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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