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LALITA NA NONGKHAI' : DEVELOPMENT OF E-LEARNING RECOMMENDATION
SYSTEM BASED ON ILS MODEL BY DATA MINING ANALYSIS. ADVISOR : DR.
THONGCHAI KAEWKIRIYA, 130 PP.

E-learning recommendation system is based on ILS Model and data mining
analysis has used to develop ILS Model in this research. To achieve this study, the
objectives are demonstrated as follows: 1) To analyze undergraduate students’
learning method by applying ILS Model. 2) To gather and evaluate collected data
from ILS Model in order to educate students about e-learning. 3) To develop e-
learning system after examining ILS model. 4) To conclude efficiency of e-learning
system. 5) To compare and contrast achievement of e-learning system that has been
developed. Furthermore, there are 7 steps for developing e-learning systems, which
are shown in following parts; The first step is to research and gather knowledge from
previous study. The second step is to interpret different types of parameters that are
associated with learning styles. The third step is to collect data by using
questionnaire method. The fourth step is to develop e-learning system based on ILS
Model. The fifth step is to experiment new e-learning system with undergraduate
students. The sixth is to analysis for efficiency and achievement. The last step is to
summary this research.

As the result of collecting data by using questionnaire method from
undergraduate students. We get 49 rules based with an accuracy of 76.92%. This
framework is evaluated by three experts and got the average score which has
3.87/5.Additionally, the outcome of contents evaluation has concluded by experts
with the average score of 4.47/5.The evaluation of the technical has the average
score of 4.49/5. The satisfaction evaluation of the tester has the average score of
3.39/5. The evaluation of the efficiency of learning content (E1/E2) are 80/82.36.
From the comparison of the pre-test and post-test students, the result is in the good

criteria.

Graduate School Student’s Signature........cccoeoeeveeninenee.
Field of Study Information Technology Advisor’s Signature.......cccoocoveeeveviennnnnn.
Academic Year 2015
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Wifugiseu wu msfasedeansiuiieunudue, LIuvesn v3e wum Weligiseuaunsn

o

Anrefugaeulilaens weaeuaiuludiunlidnla wenanidanunsaiivsziainis
aunuedudeyadmsugaeulunisuiunagnsnmsseunisasulueuandndie
2.5 52UUN39An1steya (Data Management) Aediuainisiiudoya

Y

vidlwdienans Inlddeaeu Teyasine veuiseu violawesdmsulidaauiuilamunisey
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nsaeu Inslududannsousniivioyaduutasivviouwasunldmuiuiiiudeyanai
HauasyuumvuaY

nMsnanisuniioudiduis avfiuihiivsslevdeguainvansdiu il
Boswosruagmnauteillidaslumadoudiudidounuanudiomis seaniuiluazioan
g Seuazeglndvielnafianunsndsudomunieuldnaoninan Wissdunsnireufiunes
viegUnsaldidnnsedndfianusadeusedunesidnuazuansuaninee suwdsasuanunsn
Usunagsvieguuuumsasulfesnadasy ety welidemiianuituasionasainad
sasudlem uazdhunsinaue SnvdissunasdaouanusalfauunEeudiasuislded
aSuezhedissdndennahau uasiuidemnuiby AddydiFouannsnidould
munuatlaglifedifaounsyeluigedifustne wagkisoudiaunnasnangunisiouives
auadlsl andiuvessrudaasunisiieumsdemauuesaveus Wleuanidouey

o

ARNULHEMN UNLS g UN LA g ULNTINITONLUVUNLS 8UDLASUTIReliUsransa s o lutu

Fuagiunuusunagniveaeulunsiunaliaismsvisemelulageineg inuszgnaldiuiiien

ialviriSeuiianudilawifnyiseuinenuies

2.1.3 nguimsviuvilestaya

nsviumvilesteya (Data Mining) [18], [19] Aewalalun1sAumALg

m’mﬁ’mﬁuéﬁmaulﬂugw%;&asum@img (Knowledge Discovery in Database-KDD) a1A

v
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luuszgnaldlunainvangsinu Wy menuduiusvestoya, wensalivanisaldeya
aramth visemwadnsTiauineatesiudeyaluifiiiun msiivieeyaiadumaia
A o v 1 a ¢ a & a v PN A v
Mmildldlunainratgdu 1wy nMslesigsinganssunisdedufvesguilan iloAum
v W & a v Ay o & ° - ¢ o o o o
Anuduiusvesduniuilnageilulsedn vsen1snensalonia vsenisuustmvilede

Y A

wianmeunsfiainignadanuaula lagerdedeyaiiiull wasaruduiusivioyadu

Y
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1. duneulunisviuvilostoyaiioy 6 Yunau [20] faguil 2.1

[ Data Transaction ]—1
[ Data Tranformation ]—l
[Pat‘tern Discovery ’—l

[ Pattern Analysis ]

JUT 2.1 Jupeumsviivilesteya

1.1 Data Cleaning fan15dnnisteyalignaesauysal Jud3esuialiou
mshewavendoya Wwutoyaiiia1ing oraunudsonsldiaugud videAEuduumud
wielideyasienuanysal vieenadadoyatuiidldinndszmana mninisiarsanudaii
aumsindeyafisly Tuegfugitauszuu

1.2 Data Transaction Identification fan139ngULuUteyaliogly
sUuuuTiannsnthsndinsizsinald dslunisifuteyaasgiudeyaazoniudoyaludnuas
Y94 “Unn” waz “Aeauil” laednislenuanumnevasusasdnlvdanuduiusiu

13 Data Integration  Aenssusandoyarianuaivlilugiudeya
Weniufiseanisuszanana Somniideyaifuoguainvansgiudeya Thindogamartun
seglugruteyaidetunielumnaioaiu Wisuiadiounsarsadsdeyavuelneg) e

Lm‘%auﬁm%’umimﬁmauﬁammé’mﬁuémﬂ%@;ﬂaﬁmm
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1.4 Data Transformation Aemsusuilasuawesieyalugudeyavdaan
fmegluiifsaiuFoudosuds enelunseiumuaziannadiney Wy maUdsuteya
Fo1geglumdinanuiienty Wy 93991y 15-18 U 10 “Teenage” WJusiu

1.5 Pattern Discovery AnsimungULuuLiiothsnAumeineunio
NASNSTRBINS 19U JULUUMTIATIZN (Path Analysis), ngidusiusiiu (Association Rules),
sULUUM ST UAINa1RU (Sequential Patterns), nsdunguuazn1sdniunng (Cluster and
Classification Rules) \Jusiu

1.6 Pattern  Analysis ﬁamiﬁmaé’wﬁﬁiﬁmﬂmiﬁummﬂgmwuﬁ
Svuatulinds udenghidiesnduls wenaununisidiuausie luduneudaly 39
Tutumeuiiindusurevlunmsinauesisnulituguims ilelidaaulauumdluauan
moly

MndunsumIvilestayaiiuin sunsuiduiladdolunsinuies
Yoyaazaglutumeuraamstvuasuuuuifiotiandumimeuvionadnsiifesns (Pattern
Discovery) iilasanazifiunisiimadaviodaneiiiuseg anldiilermunguuuy wagi
stuvutusnldlumameneviaunadiafidrladouas duiifeulunldidunsusUssinn
viousnmnndeya (Classification)  1un1sasiauuuiiassilanansadanguldedisdaay
wazannsaneInsaiteyaiidiliineiundanguiiovenldiinaseglundula dafunisi
Classification  3agfeafinsuviadeyaiiiu 2 daufe druvesdoyafiirandmuaguiuy (Training
Set) upzdeyaildlumsmnasy (Testing Set) ilevAmnuuiugmAMswennsaidieugndes
inndfeeiileda nadnsvosguuuuiilsionveglugunuuvesinudsiulsdadule (Decision Tree)
vide wuulasstneUssamiien (Neural Network) Tuagifugiimunindensanesfiuuuulely
msthanfvuaguiuy

<

2. wndaduliifindula (Decision Tree) [21] Wumadiaiuansuaguiuudi
ilasenazannsatluldlumsiannssuuseldioninmaiiadu 19lunsweinsaldoyad
falsigninandandu ngldsuuuuiuandudnumzvssunuiiammiloudsldl dsdudwiy
wadaduliiaduladstidndsznouiiddiyed 3 dudeiy feo

2.1 @93 Node (vun) iludruresgalunisdnduladunisvosunud
Tlluiemidla Tngazil Node Buduagil Root Node (yunsin)

2.2 @83 Branch (A4) Wuduiwenesnunain Node watnlUdmasns

1%
v v o

f9uIWIU Node U uU Branch Feiimnudunusiu
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We S uwnuee uluaatdwiassfdeglugiudayanavin

U o« U

S unuhy Inutayanuas LI wINwINIluguteya

N wiuie I1uiuvesraIanmuniilluguteya

vS +.+S.

sl v °

We A unueie wevvisUaandeamsthuvneinnagiudeya (Entropy)

vV unuiiy Sunuyadeyanmuaiileglu A

o

jwnuney Yntoyaudazaifiogiu A

S; wnusaey AanaLsaziiogluradeyaveyy

satulalafAInAziuNaUfI0814 (Information Gain) UazA1AIAAZILTRLA

(Entropy) muasnstsiuiseuies Jsanunsadiriivnlaumannulansgasdeluil
Gain(A) = 1 (54,5,,...,5,) — E(A)

992l UANMNUVDILARLLENNSTINTLIUANSY Node dabU lneidonannken

sala =

v30adaRAnnuNInTign Tuvaziieady drannuvesevnidantadandu o uanadaly
Judusisuen Node sio folndneuiiegluparauulu Node gavingly vistiuanannuuuis

mulddpdularzanunsaglddiesazdilanewds SanunsoulaadungrieReuly wWediluld

v 1Y 1

lumsianszuuselddnsie danesiiuveveiadulddndulaliegnainvaiedanasiiu

¥ '
v oA

ganesiin ID3 Judaneifiuiugulunisasrunudsiulddaduladduibuuuifeaiuiud
asursdrsiulunisarsunudsdulddnduls wiodanesfiu C4.5 (J48) Jududanesfiud

WauIRpena1n ID3 tagaunsandnidesnisadislassadrsauldalugiiuly, amisnan

v v a‘ v

ANEANA1AI1N Node Tilana1nle, as1inguasindeyanianainaen, ldiutayanidaiy

u Y
' '

follaamidusdiiay,  @1u1snLaenkeNNsUIRIINNE AN huzaulTalgTuYAsULUUNL

9 Y

YoRanaals Wusu
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2.1.4 vgufszuULugiLaEiung

syuulzih [22) Wussuuihiiauedseineg fmnaziuingnimieruilanadl
arwavlaludsiu Biasdunmeuns, wilsde, Wiuled, sunm, dmans Wudu dessuy
wugihazuansyihaueendu 2 @ [23] fe dawvesnsiiung (Prediction Phase) uazaiu
99n15UUA1 (Recommendation Phase) Taglugauwainisyiiung Aensnennsalenuiy

YOUTDINAMIBLUS LA INRlATRgUIe TTAUIINAIATLLLYTOAUATIEAUTENTNG

'
[ =

Tanauq lngmsmAmensalvemning uaisesaIAuANeInsaivausiar IngNAMeNTal
fiflFnanngnauisaingn wdndenuanwasenisuugihlivgnlagannsadonldinae
LanananTIens Fsludiuvesnsuuzideyaarlitemnunnuveuesgniiiutasnidy
AzLUL Mi3eANEINsaT e nsalamuTuteuvesgndn Tneislunisuugiihiiisvdew
wldeg 2 735 Ao

1. /wUU Content-Based Ao 351UN15USLEIUANAINARIBNUTENININON

9

(Y]

zuuzihlviugnm duingiandnetuveuluedn lnsazideyamardunlelunisiansan

iadenfazwuztinguulignAvseld mninguuinuededuiuingigniinetugey

1%
U

Tuefnazyimsuuzthing il wivinhifanuadefuniendefutiesnitidmueli agll
yhmanuziringiuliand Feislunsuusihuuudsududeditoyalusiniianduasdun
Aeudsaunsaldlunsuugile

2. 38uuu Collaborative-Filtering Av 35TUMTUSERUAIANUAS 18 UL
flidagtunaziliauduluszuu Tnsidonanaiuiuveuvesldaudulussuuiisianume
adefutugldtiagsu wdihiaueTngiulildtagsu uasliglidagiudugldasuuuan
famelasotngiiu F9islunsuusihuuudglidegiulidududosdamuiureunound ud
F1TusesiivsefAvosflitiandu iothlumilndidssfuglédulussuuauladsaiunsa
wurihlédngiuld lurasdetudlitsuaareiusdolinediuin dudousls

1nniFlumsuuzthaiiuiideyaiidndudesilunisuuzihingliignéa e
doyaiiuguillilunisuszanana wu Usetigndn, mmsdusousainguosgndn Budu s
AzuuunufianelafignAiliidiosdanudaau Tnsdaulngjazlfludnvazvessefuaziuy
(Rating Score) Intudadunmadonisiiasllunisuusignén Ssuenanisildndnidisdnadu
uwdn 38135819 W 33Uy Demographic Base ﬁ%’@agﬂis[,uﬂﬁzl,ﬂwﬁmﬁ’uﬁu Collaborative-

aa

Filtering wdsinaiunistaglddeyaniugiudiudlunmsmglinadenu 3Buuy Knowledge

[

Based 3dvAAN8iuAUTSURY Content-Based  wsiaglddnuwazuadinguasdnuuzyogld

Usgiuiu wadBuuuHybrid Approaches 1usu &sluuieassonadin1snauseninaiswuy
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[

Content-Based wag Collaborative-Filtering unlysauniu %qagujﬂu%gml,azﬁqﬁﬁmmﬂﬁu

Y o ° ° v A

nsuuzd wazdsgavinendndudedlussuusugi Aenisunausdiiuziiniainging

q

1%
v

AUANABINTSYRI N TIan Beludiuigiaussvuanansadialaiiaisuugiineds

A A v oA v Y A Y oo %
diawiiusdentvigneviseduslaala

2.1.5 nguilunislnsignusediung

£
a v a

dmsumslienziasUsediunaluanidell Tonsussdiunalusinusnge Ao
1. MImUsEanNSanuNEY

NSMUTTANBMNUNSEY [24] ABNSANAINVBIUNSHUYIBYANITADY

a v

aouatiuie s suinaugaudilauindu ddunismuseaniamuniseuas

UsiungAnssuuasRiseuag 2 dnuvay Ao

1.1 wnAnssusioiilos (Transitional Behavior) LHun1sUszidiunasgn
sarloswesiiTou Wy Anssusywinadow, wofnssuseninadou, nayUIuNIReg T
Antussriadeudeniuey amuiidaewduduoumnely uandugliezuuuluunazdiu
FelurvemgRnssusteiilesiiasuneiag E1 (Efficiency of Process)

1.2 ngfinssuduaeine (Terminal Behavior) \umsussifiunadnsanvine

v a ! 1 1 1 & a v v a 1 & ) 1
‘UENIZ\JILiFJuBLULLGIﬁBa’Ju ﬁ’JiﬂMnyLﬂUﬂTiwf\]’ﬁm'maﬂ’JEJﬂ']iﬁ@‘U‘Ma\‘iLiEJu Iumuu%mumﬂu

nsgifiseulimsiaunazilisuniaduszaulate nedaeududinunszduding

Y

muANmNIzaN TumvesmgAnssuduaniessunusie E2 (Efficiency of Product)

'
1 a

ailaztAnfnsuunveSeunmunINNgAnsIusaiies (E1) wavenade
AYUULYDIEISIUNIMLANG ANTIUTUEAYINE (E2) iavnidwniSeuiieuiuinamndvualilu

sUMULYBY E1/E2 AD ANRRYSEIeyinAanssy/A1eaevadadns wavianeaenlaseusiieu

Y
fuAnnaeiNaeld Wy gaeununue E1/E2 = 75/75 vineanudn Wediseulaisauuniseun

v 1% =

HADUDBNULUULAY ABdllAafgveIngAnssumBLlas 75% uazilA1ladeueangAnssudy

%

gavine 75% Jafiodnrunasituies Insainiinanludsiuiunasilunismussansam
unBsututuegiunmsfiansavesfaeuniuaunzauinly funasiitenldlaetily
Tuilominidunug aush azeginusivl 80/80, 85/85 win 90/90 udluzniz ety
mnduseiniasuinuedSou enadunasiogd 75/75 Hudu dduvaedersudasul
prsmanausilun1svnUsEavsnwunSeuliiiauly msgasiliunFeugldfivssansam
\Wioane slunsesnuuuunideuty mniinsiunmussansamunideundiusng el

UsgAnSamuniSeunliasin waziliodluusuusawdlvaupiunaueiiiaafuwan Liainis
Y 9q
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Usulgsuniseuasedaly daeudnazaunasiluudaraiigetudoss todunisimun
unseudulUlusmeunu Fluniseiuiumyssansanumseu E1/E2 Ju 135lunnsm

HAGNSANgRSiUanewialUll

2

N
F, = =——=Xx100

Wo E;  unume A1vaamganssusioiiiod

DX UMY NaTIYBIAZIUURINTIUTENINUB UV S urnAY

N unuiiy 31Ul Seuiaug
P UYWAY ATLLUANTEIAINTIUTENINNSEUTIVLR

>y
N
F,= == X100
0

We E,  WNUMEY A1YBINGANTINTUAAYINY
DY UMY NATMUBINZLUUNARDUNEISUYBIITau AL
N unusiy S1uglSeuianue

O WNUAIEY AZLULLALYDILUUNAZBUNE IS e

2. MIMHBFUGVETNNITISEUY
NSMINAFNVENNITBEY [25] fio AwdL5aann1ssey Taeldnas

Useiflunasneg wemhaseulinnududamamsiseuluseaule Tnensussdiuna 2 35 fe

Y

N5USBIUNAINLUUNAEDU FILFUUUNAAOUNAAUANENIINISBEUNI LU kasUseiiunadnn

InsARAEU @1 TUN1SANYT ‘L!E)ﬂ"\]’]ﬂﬁmafﬁlq%%%ﬁﬂ’]iL%EJ‘LJgﬂﬁ’]ﬁﬂiﬂUaﬂﬂ’NNﬁﬂm'ﬁﬂﬂ@\‘i

a

3w AnunenlunsiSou warvinvenisnsiseuvedisouldainfanssulurieasey
A1u6sle wIsnuURnaluieuieu Tnun1sTanadugnsnianIsiTe ukuIlsziann1sin
HadugmsnIInM ety 2 Ussian fie 1) wuunadeudidaeuasndues Bldinanzngu

= a

deunidaeuldaeuliviniu lnednvasveawuuneaeuarnduiuunageuiuudntdenie
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Usledld 2) wuuneaeuuiasgu Blddmsusyluanuive WU lnsuuuneaeuadsy

Ineferguarliuusaulasunseensuluuninsgiu dunisianadugninianisiseu

o
i

au30inlaniiunsufun Aenisnsradeunazlseiunalaglviiseunaassujus wae

AU

Fruilovn AenisnsnndevnazdseifiunalaglddedeuiioliifiTouidondnouvdonsen
Ameuastly uenaINMIUUUNAABURINAILEY MmuadugvEnssieuves]ifou
anansalaunanmsiasgvingAnssuvesiseulaglifesinteaauvseuuunaaay (Nontest
Procedures) iy mydunanginssuluiessey, mshiuulinianstinuiugisew, anusmile
Tunslsinfanssuene Tuiesseu Tneldrzuuuanianssueieg Sse1athanussiiunanie
TonaaninsnvesiiFou Blunmsiienginadugminisnisouvesfizoulindnadnmans

TuS09ve9ddd t-test dlglunISAIUIIMIHATNG [26]

2.2 BNEITHAZIUILNNYIVD

INITBLITRINITHAU ST UUYIUIEELTEUBATUTIMINNITAATIEN ILS Model 7

@

AT IEEeeNa Balaiona1suazuiTeiieitategnaienuide dadaluil
T. Brown [9] Anw13481384 “Are learning styles preferences of health science
students predictive of their attitudes towards e-teaming?”Iﬂ&JWQﬂLSUﬂGI’ngLLUU ILS

TnTerglLuunsssuivenindnyInenmansgua1wiia 10 aaninluninerdyesanise

'
a

WlegiguiuumsBeus ILS fanuddydeviruaifuunFeudidsuiadels lnonansise
YosnININUI FauafueagUuuumifous ILS  vesdiSouusazausdounFeudasuils
annsaldlunissrinveuiunseunieudiasuild winanuidevesmanmg Safiansanly
wumasmsihvouwnuanilUldfumalulagnisiieunsaeu

W. Julie [27] AnwiSos “Using learning styles data to inform e-learning

design: A study comparing undergraduates, postgraduates and e-educators” Tnely

'
A a

sULUU LS wednsiemSeuiiisuiudiseusazdaeuy wiseeniluaiungu fe nqugiseu

USauayws, nquiiSeudSaanln uae nquiaeuniegeenuuumsaeu dmiulunisesnuuy

LAY A

o

uniseudiasuiaiiemanuaunavesunseu tnawdudnuaeziiseudud Ay Julie THumua
F3Unuumssens LS Wugluuunisiseuifinseunquvainvatediu uazliiesesdlonnion

16910 Jamnzuinisihsusuumaseusiinld wan1s3denudn anunsameanuaunaiule

vV a a2
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u

[
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= o [

edslionaanmnsnmanuaunavesnseenuuuidaiauld uiuuimisweanyideianunsa
ihlldievnanuaugavesnsoankuuunEsudiasuils

D. B. Pierpaclo et al. [28] §Fnw138 “A recommendation method for e-learning
environments: the rule-based technique” Iﬂ‘aizumzLLu%ﬁﬂmugﬂLLUUﬂWiL%EJuiLLazmm
Ao sveiieuluaun e-commerce st mNgveINseus AuauTAvewiSeu 19

5 Adoping a Hybrid Cacade dmaflauariinafiarsaniioosnidunisuuzihnisiSeuld

o))

HlSeu WAdenudn sruuansaussinanalasiidelaueuulagdlafansdeyandnuag

a

foyafiluneazidoamnuivesiifou Fsszuvannsalinzuusildmunnuadaves]iFeou
AufianelaveslseuaInnsnaasanuIgldlianuiaelalusyuuegied

W. T. Zone et al. [29] A3y “Personalized Leaming Objects Recommendation
based on the Semantic-Aware Discovery and the Learner Preference Pattern” Wus
sUuuumMssausilu 8 wuumusUuuunsiseuives ILS wazfiansandumuuziiaudu fo
1) liduemnzyana 2) muauantfiyaea 3) msvihnusmiuiuiiou (Neighbor Based)

) a ¢ = v v s = % Y 1%
ailudeyalunsiesziiusouiiisumanuduiusiuguuuunssouivesiseu agld

v
L4 =

walulag XML dwsunisuanildeudeyanaun lngnaansazliuegiu auautnveding

Y 9

way Msfervesisou 14 LSS uay LPS WunamiduneuiBuuzi uazldinaiia One-Size-
Fits-AlL - Tunisusunsedamssudomdmsugdle lanadnsilununfianelasindiseunin

ag13lsia wanwildaanialueuanazifadegluuunmsiseusnideyandnunnsineiu g

a

Mevaniindgldszuuanntu azdinisiudseIRSounnTu wagseAunsAnyIen
A% o & 9 v \ Ay o 9 ]
wansafume Meidunissusedunisldnudinewaniidesiinisuiuugmely
K. M. Aleksandra et al. [30] @nw11589 “E-Leamning personalization based on hybrid
recommendation strategy and learning style identification” iieasnuwuuUszaun1Tal
nsfnwIvinzauiuaudeInIskazANa1Nse anuaulavesiSeu lngisudusiie

N3ANYIFULUUNITISEUFVRELTEU UasngAnTIu HIUNITMAABUTULUUNITISEUT WAV

v
YY)

113 Mining AudutUnauisnis ApriorAll lagldnguives ILS lunisnaaeugdiuunis

'
¥ o

Seusiuandaiuvesisey mntuldinaia ApriorAll TumsAuMaAUFURUUNNSISEUIN
adafidgn FsavihdoyaaiduimarloenuniudeuuzinAuisnissoudmiuiizeu Jadl

dnaanlunisusuuzinsiseunisasuy Grdslifoausiuzniinnuduliagiudnde Taaly
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meduielszneu Tag TaorvihludanuaulalunisiSeusvesdSeuidulsd
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D. Pragya and K. B. Kamal [10] Ih@nwISeises “Effective Trust-aware E-learning
Recommendar System based on Learning Styles and Knowledge Levels” Aenfu
LLmﬁﬁLumiﬁwmizwLLuzﬁwr;:il,'%auimalsu%miwdwgﬂLLUUﬂ’ﬁG&Juﬁﬁmgﬁumiﬁauiéﬁq
1 2 Auneei JULUUNTFoud (Learning Styles) wag seduar g (Knowledge Level) 1y
drudrdgedrmislunsiinyszansamligisou Faminnlddonsduvumsiseuives

Index of Learning Styles (ILS) lasannidugunuumsiousiifivanaisunuy iz

a 4

thinfaunuuunGoudiasuls wasmnniuldiBuusthgiBouseis GA K-means Wiodnngy
Hl38uINNITINALYeIgULUUMSISEUS ILS  wag szaual1us tnslusuianninulazi
wAadluiaudussuuifieliousoly

NFeE19UITeTIeAUY AzuImg e susuunsiieudves ILS  I3Uuuunis
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A1397 3.1 Msudasteyanuuuasuaiuieiiluliasgsilulusunsy

o [ °

e TIE AURUTY °1’J’ayjaﬁﬂ%’ummuu'ﬂﬂﬂszmawa
Sex L 1=
2 = NYs
Age 91 1=1senin 18 U
2=18-199
3=20-217
4=22-23Y
5=24-251
6 = 11nn31 25 U
Branch 4191 1 = g unaluladansaumea
2 = avweluladianiiag
3 = ENVITYUUASAUNANIIGIND
Year ‘f?u"ﬂ 1= 5‘14%‘171' 1
2 = U7 2
3 = il
4 = ST
Grade \nseLady 1=000- 199
2=200-299
3=3.00-399
4 =4.00
Study AANISANYINBULTEUTEAY | 1 = anganding-adn
UANINYIFY 2 = anvandegyfald-Aulu
3 = geanigyfad-n1w
4 = Ur. / Y.
Manude 1 | aumsivindiquiaaunia | 1= dosiign
wioaudugiulagunils | 2 = Tee
Wiy muguuuunisdeus | 3 = Uiunang
293 ILS luszauln 4 = un

5 = 1nign
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5 = Wil
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Seud augukuuMsseuivues | 3 = Uiunan
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5 = wniiap

Manmded 6 | MafsedinluTinUszdriues | 1 = Yoedign
Ao dnaviliiinn1siseus a1y | 2 = o

sULUUNISSeusvee ILS  Tu| 3 = Yunang
seeula 4 =91
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Branch tuarlAminu (Gain) eviuevvatadlanaidu Root Node (Node 13ffL) uazie
n3Tadlansdu Node dalu Ssazldnismeannu (Gain) WWideeq aunitazls Leaf wie
Node gavhefidunadws lumsmeinu (Gain) sgfearuiuvndeya 2 sgradonou fio a1
AAAZLUNGNAIBE (Information  Gain)  Way A1AIAAZILYENNYE (Entropy) 31718819073
LUl

NIMAIMIAALIUNGFIENS (Information Gain) dgnsAe

n
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S

i=1

¥ = o
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A5 3.2 udeyaveusiaraanalugiuteya

Active | Reflective | Sensing | Intuitive | Visual | Verbal | Sequential | Global
AangE
(ac) (re) (se) (in) (vi) (ve) (sa) (gV)
U 56 72 106 11 194 7 28 20

dhuves S unudesnudeyarianuaniusiuuueiidlugudeya ddu
nuATeedsillfAvnunudeyavesfieuimunsiuay 494 au Ssdisiuaudeyariaan 494
GHE

uavdwuea n Aednnuaaaiiieglugiudeys vienadwsddlunuide
ﬂ%&ﬁmaé’wéﬁlﬁﬁagﬂqumiﬁauiﬁum LS Model fatiudsdiviavan 8 Aana (Active, Reflective,
Sensing, Intuitive, Visual, Verbal, Sequential, Global)

o dayarsvunnunua-lugnsmamaimAezugi 987 (nformation

Gain) A ATBNAPINNITLNUAIA LA

I ) ) g = (56 " (56 (20){ (20
ac,re,se,in, vi,ve,sa, gl) = — 494) 09> 494) 194 0g- 494)

I(ac,re, se,in, vi,ve, sa,gl) = 0.36 + 0.40 + 0.48 + 0.12 + 0.53 + 0.09 + 0.23 + 0.18

I(ac,re,se,in,vi,ve, sa, gl) = 2.39

Wielar1AInAziungueieEs (Information Gain) 1Seues aviiAniily
NMSMANIUYNATY wiluvauzifieniu 1nAssiin1sm Node Ixfpalimmeiainaziutoya

(Entropy) TaausinzkanyzdafnnAse Meg1dlunisvinusaz Node fifall

o

n15%1 Nodel3usu azinnuennitinnaziianldlunisuseuiana an

wiulun1sAwInMAIAIRALUYeYa (Entropy) Fdluanideassiliivevmstadmianlelu
nsglszadananavan 12 wenvistag fie e, 818, @191, Tul, nsawie, N15AnY wae

A0IUNIATIERINAIMUITENEAUFULUUN 5S8R 6 A0 lngdaamneAinnnziudaya

o o=

(Entropy) vaskenyn3Uannniganslunismermanziuteya (Entropy) fie

q

0 S, +..+5,

)= _Z =1(S,,S, S, )
S
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e A Aewanviidadudazifitummmeaziutoya diu UV unuiiey

v ] @ aa & A o o ] SN 3 oA
naudoyausaziluwenn3dodiiug uae S; Aediuteyausazaananietlu U lngiond
AwnlaauiuAimaAiuNgufog s vBlaznautayaluwanyS TR 108191 SWNUAIIN

mmmzmﬁﬁa;ﬂa LAZNNIAUIUIANNUTDIUARZLENIS T AINN51971 3.3-3.14

A157197 3.3 NSTIAWNY (Gain) VBILBNNSUIRLNA

WA | 97U | ac re se in vi ve sq gl
68 337 40 49 72 8 130 4 20 14
ijii 157 16 23 34 3 64 3 8 6

Y

NntoanUA1INN 3.3 zasaunulugasmaranaziudeya (Entropy) tanadl

337 157
E(sex) = m1(40,49,72,8,130,4,20,14) + m1(16,23,34,3,64,3,8,6)

337 157
E(sex) = 94 X 2.022 +m x 1.277 = 1.379 + 0.406 = 1.785

fatudlauN1men Gain(sex) = I(ac,re, se, in, vi, ve, sa, gl) — E(sex)

=2.39-1.785= 0.605

15799 3.4 MImANNU (Gain) veuenynIdideny

21¢ 31U ac re se in vi ve sq gl
Hesnin 18 Y 11 0 2 4 0 5 0 0 0
faust 18 - 19 U 280 | 31 |44 | 62 | 6 | 111 | 3 | 20 | 12
faud 20 - 21 9 18 | 24 | 24 | 37| 5 | 77| 3 | 8 | s
faus 22— 23 T 7 ot | 3o 1| 1]o]1
Faus 23 - 24 9 2 t ol ool o] ol o] 1
waust 25 Yuly 1 1ol ol olo]| ol o] o




[

ndayamumIng 3.4 9 ranusaunulugaameainaziutoya (Entropy) lanadl

1 289
E(age) = 1(82405000)+ 1(31,44,62,6,111,3,20,12)

494 494 .
434;(24 24,37,5,77,3,8, 61 +2971(0.13,0,1,1,0,1)
+ 27 1(10,0,0,0,0,0,1) + 75, 1(1,0,0,0,0,0,0,0)
E(age) = —o X 0156 + 202 X 1.861 + ~o % 1.407 + —— x 0117 +
494 494 494 494 494
X 0.036 + 75 % 0.018

E(age) = 0.003 + 1.089 + 0.524 + 0.002+0+0 =1.618

ﬁ'ﬁﬁ?mﬁaﬁwmmm Gain(age) = I(ac,re,se,in,vi, ve,sa, gl) — E(age)
=2.39—-1.618=0.772

at' | N aa ¢
197997 3.5 AT IALNU (Galn) VDILLBNNIUINE1UN

40

audidaia | Sauau ac re se in vi ve | sq gl
T a7 27 4 7 0 6 1 0 2
MT 276 18 44 62 6 111 3 20 12
Bl 171 11 24 37 5 7 3 8 6

¥
[

mnsuauamumﬁww 3.5 9zansaunulugasmeaimanziutoya (Entropy) lanall

47 276
E(branch) = 55.1(27,47,0,6,1,0,2) + 75,1(18,44,62,6111,3,20,12)
9171

+ 2641011, 2437577386)

Ebranch) = — % 0.500 + 270 % 1.784 + 17X  1.318
R = 107 = 494 294

E(branch) = 0.048 + 0.997 + 0.456 = 1.501

Fatudioanman Gain(oranch) = I(ac,re,se, in, vi, ve,sa, gl) — E(branch)
=239—-1.50=0.889




&CE
(e}
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M5797 3.6 NSTANAY (Gain) VB ILBNNIVINTU
wWlfidnen | swau ac | re | se | in vi | ve | sq gl
ST 1 195 2 | 33 | a0 | 3 | 3| 2 | 11| 11
ST 2 149 14 20 35 q 63 2 9 2
“ijzuﬂﬁ 3 139 19 17 30 3 56 2 7 5
ST a 11 1 2 1 1 2 1 1 2
mnsua:uam:ummm 3.6 avanunsaunuluansmeinnaziutays (Entropy) l¢i ail
195 149
E(year) = 75, 1(22,33,40,3,73,2,11,11) + 75 1(14,20,35,4,63,2,9,2)
139 1
4941'(191'7'30356275)+4941'(12112112)
E —195X1483+149><1208+139x1181+11><0187
D= 284 494 494 494
E(year) = 0.586 + 0.364 + 0.332 + 0.004 = 1. 286
sratuiiiothanmnen Gain(year) = I(ac,re,se, in, vi, ve, sa, gl) — E(year)
=239 —-1.286=1.104
M990 3.7 MSYALAY (Gain) YeauenySTafinge
N30 U ac re se in vi ve | sq gl
0.00 - 1.99 40 ) 6 8 2 15 0 2 2
2.00 - 2.99 294 a5 a0 a7 6 119 q 19 14
3.00 - 3.99 156 6 26 a9 3 59 3 6 4
4.00 4 0 0 2 0 1 0 1 0

mnsuauamnmsww 3.7 azanusaunulugasmenainnziutoya (Entropy) bl

E(grade) =

494

494

0 294
K568215022)+

494

K62649359364)+

1(45,40,47,6,119,4,19,14)

494

4
1(0,0,2,0,1,0,1,0)

(%

G191l




a2

40 294 156 4
E(grade) = — 794 x 0.490 + 94_><1886+49 X 1221 +—— 194 x 0.068

E(grade) = 0.040 + 1.123 + 0.385 + 0.001 = 1.548

AatuLiaUN1MIAT Gain(grade) = I(ac, re, se, in, vi, ve, sa, gl) — E(grade)

= 2.39 — 1.548= 0.842

d‘ ! . aa ¢ a
AT N 3.8 N1TRIALAU (Gam) VDNLLDVNIUIANT Wﬂqiﬂﬂ‘@’]

WiNsAne | 9w ac re se in vi ve | sq gl
Ind-agin 213 21 34 46 q 83 2 17 6
Aad-Auan 122 18 14 26 5 42 2 6 9
Aad-n1w 126 13 | 16 | 26 2 | 59 | 2 5 3
U2%. / Uqa. 33 4 8 8 0 10 1 0 2

(%

MndoyamumIned 3.8 9 vanusaunulugasmenainaziutaya (Entropy) tnasil

122
1(21 34,46,4,83,2 176)+494

33
;’(131626259253)+494

213
E(study) =

194 1(18,14,26,5,42,2,6,9)

494 1(4,8,8,0,10,1,0,2)

E(study) = 213 5+ 122 1128+ 120 w1064 + 25 % 0413
SWUEY) = Zoa 494 494 494

E(study) = 0.666 + 0.278 + 0.271 + 0.028 = 1.243

AatULEUNNMIAY Gain(study) = I(ac, e, se, in, vi, ve, sa, gl) — E(study)

= 2.39 — 1.243= 1.147
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15799 3.9 MImANU (Gain) YawenyzdIAI NTeN 1: Aans1uIdIRilANatn

~ ) v % 2 & a = v 9
wseAnutwyulaiuniaduiay sugluuunsiseuives ILS Tuszaule

3ZAU U ac | re | se | in vi | ve | sq gl
LIV 1 15 2 4 3 0 3 0 2 1
JEAU 2 48 3 10 9 1 21 2 1 1
JTAU 3 235 23 | 31 50 4 99 2 18 8
S¥AU 4 151 27 | 21 37 6 45 3 4 8
326U 5 45 1 6 7 0 26 0 3 2

Yo

NntoyamuA13n 2.9 asasilugasmaimangiuteya (Entropy) ladisil

15 48
E(quel) = m1(2,4,3,0,3,0,2,l) + m1(3,10,9,1,21,2,1,1)
235 151
+ % 1(23,31,50,4,99,2,18,8) + 94 1(27,21,37,6,45,3,4,8)
+m1(1,6,7,0,26,0,3,2)
15 48 235 151 45
E 1) = —X0. — X 0. — X 1.615+-—x 1.2 =
(quel) 494>;(l§?2)8+494><0544+494><16 +494 92+494
X 0.

E(quel) = 0.007 + 0.053 + 0.768 + 0.395 + 0.044 = 1. 267

AtUIEUNNIMIAT Gain(quel) = I(ac, e, se, in, vi, ve, sa, gl) — E(quel)

=239—-1.267=1.123

M1399 3.10 NMIMANAY (Gain) vesuennsdadAnuten 2: AsauaiIvasRminIsatiuayy

aauSvuiiav i Jaiinavilvnaufanisiseus auguuuunisiseusees ILS lu

seaula
$AU U ac | re | se in vi ve | sq gl
LAV 1 36 4 10 9 1 9 0 2 1
SZAU 2 67 6 9 14 0 25 3 6 4
TV 3 198 21 29 39 5 83 < 13 5
LU 4 156 21 18 20 4 64 1 4 7
LU 5 37 4 6 7 1 13 0 3 3




Mndoyan1LeIING 3.10 aganunsawulugaameiraaziutoua (Entropy) Lol

67
1‘(410‘5!19021)+494

98
4941’(21 29,39,5,83,3,13 5)+m1(21 18,37,4,64,1,4,7)

E(que2) = 1(6,9,14,0,25,3,6,4)

494

4941(467113033)
37

E(que2) o x 0.449 + 67 x0724+198x1472+156x1247+
ues) = 294 494 494 494 494

X 0.466

E(que2) = 0.033 4+ 0.098 + 0.590 + 0.349 + 0.035 = 1.150

Faiudioranmen Gain(que2) = I(ac,re,se, in,vi, ve,sa, gl) — E(que2)
= 2.39 — 1.150= 1.240

a4

a ' . aa o v A X )
M19791 3.11 A1THIALAU (Galn) VDILDNNIUINANDIUYBDN 3: mSa‘UiuLaQOaﬂﬂ‘iaUﬂi’J

a o 4 a a b4 a ¥ U
A navilvigauinnsiseu; susuuuumsiseuived ILS lusesivla

32AU U ac | re | se in vi | ve | sq gl
LU 1 15 1 2 5 0 5 0 1 1
LU 2 52 5 8 11 0 22 1 2 3
%AV 3 188 22 | 32 | 32 5 72 5 13 7
S¥AU 4 180 22 | 23 | 45 5 69 1 10 5
3E6U 5 59 6 7 13 1 26 0 2 4

Yo

Mntayann1399 3.11 wausaunulugasmaiainnziutoya (Entropy) lenail

15 52
E(que3) = —1(12505011)+—I(5811022 185

+@1(22 ,32,32,5,72,5,13,7) +m1(22 23,45,5,69,1,10,5)
+ 704 1(6.7.13,1,26,0,2,4)

15 52 188 180 59
E(queS)—mX0221+mX0581+ 494 X 1.476 + — 194 x1384+m

X 0.633
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E(que3) = 0.007 + 0.061 + 0.562 + 0.504 + 0.076 = 1. 209

AUulaluIAT Gain(que3) = I(ac, re, se, in, vi, ve, sa, gl) — E(que3)

=2.39—-1.209=1.181

M1579% 3.12 MImANNY (Gain) YeswannIdanAInuYed 4: an1nuIndeuseudinn Ina

linaufinnsiieus augdiuunsiseusves LS Tuszdula

32AU U ac | re | se in vi ve | sq gl
JEAU 1 14 2 3 3 1 3 0 1 1
STAU 2 41 2 1 12 0 17 2 4 3
%AV 3 193 22 | 33 | 45 3 68 € 14 5
LU 4 178 22 | 25 32 6 78 0 7 8
JZHU 5 68 8 10 14 1 28 2 7 3

P

Nndeyanum I 3.12 szansaunulugasmeinnaziutaga (Entropy) lanail

14 41
Equed) = 757123313011 + 75, 1(21,12,0,17,2,4.3)
193

178
+ 794 1(22,33,45,3,68,3,14,5) + 794 1(22,25,32,6,78,0,7,8)

8
+2671(8,10,14,1,28,2,2,3)

E(que4) = 14><0221+41><0481+193><1472+178><1355+68
uer) = 493 Y 494" 494" 494" 494

x 0.718

E(que4) = 0.006 + 0.040 + 0.575 + 0.488 + 0.099 = 1. 208

ARUULIDUNNIIAT Gain(qued) = I(ac, re, se, in, vi, ve, sa, gl) — E(que4)

=2.39—-1.208=1.182
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A157197 3.13 NISTIAMNU (Gain) VBIBNNSTIRAIDIUTDN 5: UszaunIsalAneINN1uLNved

v al o 4 a a ¥ a L4 [
M Inavilvinaufnnisiseus augduuumsisouives LS Tuszdula

32AU U ac | re | se in vi ve | sq gl
LIV 1 10 1 2 2 0 3 0 1 1
JLHU 2 26 3 2 5 0 11 1 3 1
JEHU 3 198 28 | 28 Er 4 75 3 17 6
LU 4 183 18 | 29 | 45 6 70 2 5 8
3%AU 5 77 6 11 17 1 35 1 2 4

P

Mntayanumsni 3.13 aganunsawilugnsmeinnnziutoua (Entropy) Ladail

10 26
E(que5) = ml(l,Z,Z,O,S,O,l,l) + m1(3,2,5,0,11,1,3,1)
+1981 28,28,37,4,75,3,17,6) + 183;!‘(182945670258
47974(!'!! " I) 494 &=y A Il))
+2971(6.11,17,1,351,2.4)
E 5) = 10><0163+26><0347+198><1508+183X1401+77
(qued) = 757 o 292 <0 292 < L 292 < 1 194
X 0.

E(que5) = 0.003 + 0.018 + 0.604 + 0.519 + 0.119 = 1. 264

AUl Gain(ques) = I(ac, re, se, in, vi, ve, sa, gl) — E(que5)

=239 —-1.264=1.126

(9

A15199 3.14 N1UALNU (Gain) VBIBNNSTINANDINTDT 6: N15A59TINUTINUTEINTU

Ya9A0s InaviliAansiseus sugluuumsiteusves ILS Tuszdule

S2AU U ac | re | se in vi ve | sq gl
LAV 1 14 3 2 2 0 4 0 2 1
SZAU 2 37 4 8 8 1 13 0 2 1
JEU 3 212 21 29 46 7 82 4 15 8
2V 4 168 22 | 26 37 3 66 2 7 5
J¥HU 5 63 6 7 13 0 29 1 2 5




ar

Mndoyan1ueING 3.14 aganunsawilugrameianaziutoua (Entropy) Lol

4 7
1(32204021)+ 3

E(que6) = 194 4_94}'(488113[}21)
21 168
46941(2129467824158)+494I(222637366275)
+2571(6.7,13,029,1,2,5)
E(que6) = 1 0216+ 7 %0455 +222 « 1575 + 168 13024+ &3
wpes 492 % ocol 494 494 494 494
X 0.

E(que6) = 0.006 + 0.034 + 0.676 + 0.450 + 0.084 = 1.250

Fatuiiothunmnan Gain(que6) = I(ac,re,se, in, vi, ve, sa, gl) — E(queé)
=2.39 —1.250= 1.140

31NNITMANNY (Gain) vosuennzdannavun aglaveazuituennstadniianu

aa & o

(Gain) mmwam Ao wenvisdadAanutet 2 danu (Gain) Wiy 1.240 feiiusliuenyis s

aa =

Manudedi 2 10U Node 3usiu udh3auhuennidaidunnmenin (Gain) sieluidosq wiom
Node #nly Tnegainmadenluwenvitaddnnded 2 o 5 madende duaviiliiin
NSSYUFILAU 1, T8V 2, 56U 3, 52U 4 Uavseau 5 Mnduihusagniadenlumanny

(Gain) AUWBNNIVINDUNWED A7981901591 Node gnld

MUENA 1 WENNSTWAIAIUTDN 2 SEaU 1 (115197 3.15-3.25)

sy o

AN 3.15 NISIAMNUSENINLBNNSVINTBN 2 S2AU 1 = LA

LW 1MUY ac re se in vi ve sq gl

1Y 23 0 10 a4 1 5 0 2 1

VAN 13 4 0 5 0 4 0 0 0
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P

Mndoyamun1$ei 3.15 aranunsaunulugasmeaiaanziudeya (Entropy) lansil

23 13
E(que2 =sex) = 36 1(0,10,4,1,5,0,2,1) + 36 1(4,0,5,0,4,0,0,0)

E(que2 )—23X1780+13X1100
queZ =sex) = ==X 1. 3¢ X L

E(que2=sex) = 1.534

AatuElatuel Gain(que2=*sex) = I(ac,re, se, in, vi, ve, sa, gl) — E(que2 —sex)

= 2.384 — 1.534= 0.850

¥

M15199 3.16 NMIMABNUTENINUONNITIATEN 2 S8iU 1 = 018

218 WM | ac | re | se in vi | ve | sq gl
o1 18 U 1 0 1 0 0 0 0 0 0
e 18- 197 | 25 3 | a4 | 8 | 1| 7o 210
Faus 20 - 21 Y 8 1 |4 | 1] o] 2o ] o0o/fo
Faus 22— 23 T 1 o | 1t ool o] ol o] o
Faus 23 - 24 Y 1 ol o] ol o] o] o] o] 1

¥

NMNEYANNAITNN 3.16 aranunsaunulugnsmaiaanzuteya (Entropy) lanadl

1 25 8
E(que2=age) = %1(0,1.0,0,0,0,0,0) + %I(3,4,8,1,7,0,2,0) + %1(1,4,1,0,2,0,0,0)
1 1
o = 040,0, »J,U, Y,
+ 36 1(0,1,0,0,0,0,0,0) + 36 ( 0,0,0,0,1)
il 23 8 1 1
E(que2=age) = — x 0.144 + — x 1.968 + — x 0.871 + — x 0.144 + — X 0.144

36 36 36 36 36
E(que2 —age) = 1.572

Fatudioanmen Gain(que2=*age) = I(ac,re, se, in, vi, ve, sa, gl) — E(que2 ~age)
= 2.384 —1.572=0.812
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[

A15197 3.17 NISTIAMNUIENINMINNIVINYEN 2 SEAU 1 = @11idanin

Ao o

#1U§9NA 31U ac re se in vi ve sq gl
T 15 3 5 a4 0 2 0 0 1
MT 17 0 5 4 1 6 0 1 0
Bl 4 1 0 1 0 1 0 1 0

Yo

£ Q‘I U ¥ dy
NVDUANIUAITIN 3.17 aza'\maaLmus[,ugmmmﬂ'mﬂmwua;ga (Entropy) lansil

15 17 4
E(que2 =branch) = 36 1(3,5,4,0,2,0,0,1) + 36 1(0,5,4,1,6,0,1,0) + 36 1(1,0,1,0,1,0,1,0)

15 17 4
E (que2 =branch) = 38 % 1.422 + 36 1.466 + = 0.574

E(que2 =branch) = 1.348

sathudlothanme Gain(que2=*branch)
= I(ac, re, se, in, vi, ve, sa, gl) — E(que2 =branch)
= 2.384 — 1.348
=1.036

A15199 3.18 NISYIANAUSEIINLBNNSTTINTEN 2 SeoU 1 = Jul

%’u‘i’] MUY ac re se in vi ve sq gl
U 1 17 3 a4 | 3| 1| a0l 2|0
T 2 10 B B as =k T
P 3 6 1 {21 lo]l 21010 o0
7 4 3 o | 2 1o o] o | o] o] 1

Yo

NVoYAIUATI9T 3.18 Avanunsaunulugnsvneimanzuteya (Entropy) tanadl

17 10 6
E(que2~year) =2 1(343,14,0,20) +-1(0,2503,0,00) +221(1,2,1,0,2,0,0,0)
3
= 1(0,2,0,0,0,0,0,1
+ 3210020 )

17 10 6 3
E(que2 =year) = 36 X 1.677 + 36 x 0.926 + 36 x 0.751 + 36 X 0.375
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E(que2=year) =1.206

sethudethumen Gain(que2=*year) =I(ac, re, se, in, vi, ve, sa, gl) — E(que2 =year)
=2.384 —1.206=1.179

(7

A1519% 3.19 MIMANAUIENINUBNNSTINTBN 2 S8AU 1 = LA

N30 W | ac | re se in vi ve | sq gl
0.00 - 1.99 3 1 2 0 0 0 0 0 0
2.00 - 2.99 13 1 6 0 1 4 0 1 0
3.00 - 3.99 19 2 2 8 0 5 0 1 1
4.00 1 0 0 1 0 0 0 0 0

¥

Nndeyanue1599 3.19 azaunsaunulugaameaiaanziutoya (Entropy) lanadl

E(quez-'grade)
35 r LA A g A d] ) ) 35 r =iy »Yr 35 |’ el A g ] 1%

1
—1(0,0,1,0,0,0,0,
+36( 0,0,0,0,0)

3 13 19 1
E(que2 =grade) = 36 < 0.375 + 3¢ X 1.214 + 3¢ X 1.628 + T 0.144

E(que2 =~grade) = 1.333

Fohudlewranmen Gain(que2=*grade)

I(ac,re, se, in, vi, ve, sa, gl) — E(que2 —grade)
2.384 — 1.333

=1.051




137197 3.20 NSMANNUTENINUENNETIRTEN 2 S2aU 1 = NN

'géﬁmsﬁnm MUY ac re se in vi ve sq gl
Ng-Adin 15 1 5 4 1 3 0 0 1
AaU-A1uawu 7 0 2 3 0 2 0 0 0
AaU-nw 12 3 2 2 0 3 0 2 0
U2, / Uaa. 2 0 1 0 0 1 0 0 0

v
Y a

Nndeyanums1si 3.20 ganansaunulugasmeimanziutoya (Entropy) lanadl

E(que2 =study)

15 7 12
=--1(1,5413,0,0,1) +--1(7,0,23,0,2,0,0, 7-13,2,2,0,3,0,2,
36( 3 )+36( 3,0 000)+36 (3,2,2,0,3,0,2,0)

+%I(0,1,0,0,1,0,0,0)
15 7 12 2
E(que2 =study) = 36 X 1.477 + Y3 x 0.762 + EY: x 1.292 + T3 x 0.287
E(que2 =study) = 1.211

FtULDUNLIIAT Gain(que2=study)

I(ac,re, se, in, vi,ve, sa, gl) — E(que2 =study)
2.384 — 1.211
=1.174

1

AN5199 3.21 NSUIANAUTEWINLDNNTVINTDN 2 S¥AU 1 = A1a1uTa7 1

SEAU AU ac re se in vi ve sq gl
LAV 1 8 1 3 1 0 1 0 1 1
JZHU 2 6 0 3 1 0 2 0 0 0
LAV 3 10 2 2 2 0 3 0 1 0
S¥AU 4 9 1 1 4 1 2 0 0 0
5%V 5 3 0 1 1 0 1 0 0 0
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P

NNTeYanINn15Iei 3.21 aganansaunulugasmeinanziutoya (Entropy) lanadl

33" IJEJ1J0I1’CF111 I 35j EIEJlJOIZIUIO)D I 351 2J2J2JC)3IO'1)C

9 3
+5.1(114,1,2,00,0) +521(01,1,0,1,0,0,0)

8 6 10 9 3
— =— i — X% 0.674 + —x%x1.137 + —x 1.015 + —x 0.431
E(que2 =quel) T X 1.017 + 36 0 + 36 36 36

E(que2 =quel) = 0.944

sethudethuven Gainlque2= quel)

= I(ac,re, se, in, vi, ve, sa, gl) — E(que2 —quel)
2.384 — 0.944
=1.441

v o

A15197 3.22 NISTIAMNUTEIINLDNNSUIRTEN 2 SEAU 1 = Ap1ULe9 3

32AU MWW | ac | re | se in vi | ve | sq gl
LAV 1 6 0 1 2 0 1 0 1 .
LAV 2 9 1 4 1 0 3 0 0 0
326U 3 12 2 3 5 0 2 0 0 0
LU 4 4 0 1 0 1 1 0 1 0
3Z6U 5 5 1 1 1 0 2 0 0 0

9ndleganIuA91ei 322 avanssounulugrsmeninaziudoya Entropy) Tl
E(que2 —que3)
_6 1(0,1,2,0,1,0,1,1) + 0 !(14103000)+121(23502000)
- 321‘6 ( Lt bl el Al e ) 356 P R M) 36 PREPNEY N ) PN
—1(0,1,0,1,1 —
+ 36 (0,1,0,1,1, 0,1,0) + 361(1,1,1,0,2,0,0,0)

6 9 12 4 5
E(que2 ~que3) = 3% x 0.806 + T3 % 0.938 + 36 x 1.158 + 36 X 0.574 + 3G X 0.662

E(que2 —~que3) = 0.911
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AIULELAT Gain(que2= que3)

I(ac,re, se, in, vi, ve, sa, gl) — E(que2 =que3)
2.384 — 0.911
=1.474

[

A15197 3.23 NISTIAMNUIENINLBNNIVINYEN 2 58AU 1 = Aanuden 4

S2AU J7UU ac re se in vi ve sq gl
LAV 1 5 0 2 1 0 0 0 1 1
LAV 2 4 0 0 2 0 2 0 0 0
LU 3 12 1 4 3 1 3 0 0 0
LU 4 9 2 2 1 0 3 0 1 0
2OV 5 6 1 2 2 0 1 0 0 0

Yo

NNTBYaR1NMI5IT 3.23 azanansaunulugasmearnanziutoya (Entropy) lonadl

E(que2 =que4)
_2 1(0,2,1,0,0,0,1,1) + * 1(00202000)+12](14313000)
_5;)6 Py g I )Yy L) 366 M) &y Uy 36 3 Rty L) TPy
+ §I(2,2,1,0,3,0,1,0) + £1(1,2,2,0,1,0,0,0)
5 4 12 9 6
E(que2 —que4) = — % 0.662 + — x 0.463 + 36 X 1.273 + 36 X 1.049 + 6 =— x 0.751

36 36 36
E (que2 =que4) = 0.943

ARUULIBUNLTYIAN Gainlque2=*qued)

I(ac,re, se, in, vi, ve, sa, gl) — E(que2 ~que4)
2.384 — 0.943
=1.441




a i i aa ¢
19799 3.24 ANTRIAIAUIEAINLLDNNTUIN

[

92 520U 1 = AauTe? 5

54

?

FZAU MUY ac re se in vi ve sq al
LAV 1 6 0 2 1 0 1 0 1 1
LU 2 2 0 0 0 0 1 0 1 0
LAV 3 6 2 2 0 0 2 0 0 0
LU 4 12 1 4 5 0 2 0 0 0
52U 5 10 1 2 3 1 3 0 0 0

NNUoYAMUAITINT 3.24 szansaunulugasmearanaziudeya (Entropy) |

E(que2 =que5)

Yo

=1
ARNU

6 2 6
= 3¢1(021,0,1,0,1,1) +521(0,0,00,1,0,1,0) +5=1(2,2,0,02,0,0,0)

12 10
—1(1,4,5,0,2,0 —
+3¢1(1,45,0.2,00,0) + 361(1,2,3,1,3,0,0,0)

6 2 6 12 10
E(que2 —que5) = — % 0.806 + == x 0.287 + — % 0.695 + — x 1.123 + — X 1.116

36 36 36 36 36
E(que2 —~que5) = 0.951
Foudiewanmen Gain(que2=*que5)
= I(ac,re,se, in,vi,ve, sa, gl) — E(que2 =que5)
= 2.384 — 0.951
=1.434
AT 3.25 MIAAUIETILenTSOasdel 2 seRu 1 = fianuded 6
S2AU WM | ac | re | se in vi | ve | sq gl
J¥AU 1 5 0 2 1 0 0 0 1 1
LAV 2 5 0 1 1 1 2 0 0 0
¥RV 3 7 0 2 1 0 4 0 0 0
SEHU 4 11 3 2 4 0 1 0 1 0
¥RV 5 8 1 3 2 0 2 0 0 0
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v

@“nmauamamﬁ’]m 3.25 aganansaunulugasmemanziutoya (Entropy) lanadl

E(que2 =queb)

35 Ll St At A Al R ] 35 il b et bd A el 35 Lt bt A B A g
2 ( pLU, LU, ,0) + I( ,3, ,0,2,0,0,0)

5 5 7 11 8
E(que2 =que6) = — X 0.662 + — X 0.662 + — X 0.727 + — x 1170 + — X 0.906
bguekrnustl =1z 36 *36 *3 36

E(que2 =que6) = 0.884

FatudieudMIAT Gain(que2=*ques)

I(ac, re, se, in, vi, ve, sa, gi) - E(quez -'queﬁ)
2.384 — 0.884
=1.500

PINNITNALAL (Gain)  59W319 Node  Sudufie wonvisdaddanuded 2 Tu
madendl 1 e fnaviliiinn1sSeuiseau 1 fukennitadin Fndevanun Tonadndsed

« Gain(que2 5¥AU 1) =l = 0.850

« Gain(que2 sg9U 1) =g = 0.812

- Gain(que2 S¥fu 1) =aiidain = 1.036

- Gain(que2 s¥u 1) = 4T = 1.179

« Gain(que2 5¥AU 1) =*n39 = 1.051

« Gain(que2 sgAU 1) =@in1sAnyl = 1.174

« Gain(que2 5¥AU 1) = quel= 1.441

« Gain(que2 5¥AU 1) =* que3= 1.474

« Gain(que2 5¥AU 1) = qued= 1.441

« Gain(que2 5¥AU 1) = queb= 1.433

« Gain(que2 s¥AU 1) =* que6= 1.500

a a

sgituiueny3tadndiaunu (Gain) unfigade wennsdaidinuded
ety Node daluannuenvidadmanuded 2 Ao wenvstaddaiuden 6 Fedeaimiaden
Suluneonnsdadmanudedl 2 wianu (Grain) fukenvisDadmvaemteutufunadend 1

Wa239a3U8nATII1 Node dnluiilunsdlating iols Node dnly AlFASALTuAsMANAY
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(Gain) v®4 Node finlUisaee aundnagiinadnsiiosiAanaiaieniiodndy Leaf Node 5o

Node @nvngiiies

2. fpgramsmyduuulumsiwemeimailn Naive Bayes

mamsvuuulumsiweleelddane3siu Naive Bayes Junisdnises

vangufinut1azidu (Probability) suvdn slunsmeanuuiandu Sansaunis dadl

P(AMB)
P(A|B) =
P(B)

lo P(AB) fie A utasiduiifinimgnisel B Tuneu udadslivenisal
A Ranudulun1ends @ PAMB) wiua1nuuzuiimnnisal A wazmnnisel B 9z
Andusuiuld gaving PB) Aeauiinaiduiienaiinmgnisel B Tu vsenIngaanIsmen

Wazlufivziinmanisal A Fureu udrFedingnisel B mu awnsalewduauns fe

P(AMB)
P(B|A) =
P(A)

Felupves P(A) Aeauiinasiduiionaiauvmnisel A Ju wivziiuledn
VivaedaunIsin1swn P(ANB) willeuduvisaesaunis Aensmannuuianduiiamnnisel
A daguanisal B $uiu AsiudeaunsalenIsnisvmanisel A uag B AAnTusuiuil

< = | i ~ = ¢ = o &
20NUUDNFNNTTNUL BIT8NIT Bayes Theorem [32] #30NEBUVDUUY UFNNIIAIU

P(AMB) P(A[B) x P(B) = P(B|A) x P(A)

P(A|B) X P(B)

P(BJA)
P(A)

logunuen B Wunanaludoyaiifeinsinue wag A uwuwennidasius

@ £

azmfidgesmamnuranatius) Ingluaunisvesudaunsanvslsesndu 3 diu fe
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- Posterior Probability %38 PBIA) fia Avutaziluiideyaniluwenvisdan
A AAANAYY

- Likelihood %138 P(AB) fie maanaziduditeya Training Data finsly

[

aanauaziiluwennididunasflugiudeyadeenvssinnuietesnldtueg fudeyalunis

yune Feanunsadeuduaumsiaidu
P(AIB) = P(a|C) x P(@y|C) x ... x P(a,|C)
_ Prior Probability 38 P(B) fie enaniaziduitezifnaanaiius du

) = = v v Ay Y & v v | & a
Lllau’]lnLUiEJUW]EJUﬂUGU’@MUaIUQ']uaﬁ]EJLLZ‘TJ 11«1%‘14!@143]3@aﬂwqﬂ'ﬂqﬁluqf\]gl,ﬂum

a '

WakfazAaIdIunNaUY WiaurA1AuLUz Turesratamantulumuu ANz un

ARTUIENINAANEANULENNSTIF LUNSYuesiald Tnediieun 8 Aand wazdnnuuiazdy

(%

&
JU

AN3199 3.26 ANUUIITUNALNSRnAaALAaz AN

a1au AaNE U AnuLnaziluvesnand

1 Active 56 0.11
2 Reflective 72 0.15
3 Sensing 106 0.21
4 Intuitive 11 0.02
5 Visual 194 0.39
6 Verbal 7 0.01
7 Sequential 28 0.06
8 Global 20 0.04

vdmnfiduasnenutsduresusaraaass utesud s

w3 Tadusaziaunmiuaaanun Ingazeniiegidlunismaiutisnduszning

worvis D dudueiuaaaiaiun




° ' & aa ¢ P & .
- ANUIUWIANNIUUNABLUUVBIBVNTVIA WNA LU Aand WU Active

o (Sex) = 918 (Male) uag Aa1d = ac (Active)

P(sex = male|class = ac) = P(sex = male N class = ac) / P(class = ac)
= 40/56= 0.71
= f-ﬁ’wmmmmmﬂmmﬂwamawﬂ?ﬁ'gﬁ LA L?jﬁ] AaNE L{hé Reflective
Wiaine (Sex) = 918 (Male) uae AaTd = re (Reflective)
P(sex = male|class =re) = P(sex = male Nclass =re) [ P(class = re)
= 49/72= 0.68
- fhuamennuiazdurewenv3tad me dle eana 1Hu Sensing
oA (Sex) = 918 (Male) way Aad = se (Sensing)
P(sex = male|class = se) = P(sex = male N class = se) [/ P(class = se)
= 72/106= 0.68
- ﬁmqm‘mmwuﬁmmﬂumamww’%ﬁqﬁ LA L?jE] AaNE Lﬁu Intuitive
Wiane (Sex) = 918 (Male) wag AaE = in (Intuitive)
P(sex = male|class = in) = P(sex = male N class = in) / P(class = in)
=8/11=0.73
- Fmnmmenaniazduveaenvited e e aana v Visual
Wiowe (Sex) = 918 (Male) uaz Aana = vi (Visual)
P(sex = male|class = vi) = P(sex =male N class = vi) / P(class = vi)

= 130/194= 0.67

° 1 & aa ¢ A 3
= ﬂTU'JCmﬂ7?]'J'WNUW%Z’JL"LJU"U@QL!@WT’I?U'JW iR LU Aand U Verbal

dioine (Sex) = 918 (Male) Lag Pand = ve (Verbal)

58

P(sex = male|class = ve) = P(sex = male N class = ve) / P(class = ve)

= 6/7=0.86
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- e uuiziduvesennitad e wle mana Ju Sequential
Walne (Sex) = 918 (Male) Wag AaA = sq (Sequential)
P(sex = male|class = sq) = P(sex = male N class = sq) / P(class = sq)

= 20/28= 0.71

- wmameruiiasnduvemenmitad we e aaia 1Wu Global
dlowna (Sex) = 918 (Male) uay AR = gl (Global)
P(sex = male|class = gl) = P(sex = male N class = gl) / P(class = gl)
=14/20 = 0.70

lagdlaniarnuuraziiuseninwennsdadmanidugvie duaaians

o
7

UAATANINUA

e

nuAKA FaRruiniaunIzidusenitawenntadmandulnd s

B

'
=

wiloufuiunismauthaziduszninawenvistaiuwaidugyeiuraiaimun Fuden

=

%

AuUaziiuvesevvzdadinaasuLan Junanuiissiluveswennidinmialuisesg
quAsULeVYETIVNANN Wemenuuezduvesenviddiuaaiansuivuauds 3l

suuuulumsihdeyawmatuluvhwese lsenundumsisguuuu deil

A9 3.27 sUuuaInMIMAanizdussninsuensTuiunaaiaviun

Class
Attribute
ac re se in vi ve sq gl
WA = Q’ms 0.71 | 068 | 0.68 | 0.73 | 0.67 | 0.86 | 0.71 | 0.70
bWA = QJ‘V@Q 0.29 | 0.32 | 0.32 | 0.27 | 0.33 | 0.14 | 0.29 | 0.30
1Y = fownin 18 U 0.00 | 0.03 | 0.04 | 0.00 | 0.03 | 0.00 | 0.00 | 0.00
918 = 18 - 19 Y 0.55 | 0.61 | 0.58 | 0.55 | 0.57 | 0.43 | 0.71 | 0.60
81g = 20 - 21 Y 0.43 | 033 | 0.35 | 045 | 0.40 | 0.43 | 0.29 | 0.30
01 = 22 - 23 Y 0.00 | 0.01 | 0.03 | 0.00 | 0.01 | 0.14 | 0.00 | 0.05
018 = 24 - 25 3 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05
1Y = 11N 25 U 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
@11 = IT 0.48 | 0.38 | 0.46 | 0.55 | 0.36 | 0.43 | 0.36 | 0.60
@171 = MT 032 | 043 | 033 | 0.36 | 0.43 | 043 | 0.32 | 0.25




AN9971 3.27 sUnuanmsmanutnasiliuserninsuenvidudiuaananinun (se)
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Class
Attribute
ac re se in vi ve sq al
@171 = Bl 020 | 019 | 0.21 | 0.09 | 0.21 | 0.14 | 0.32 | 0.15
T = U 1 039 | 046 | 038 | 0.27 | 038 | 029 | 0.39 | 0.55
il = Sl 2 0.25 | 028 | 033 | 0.36 | 032 | 029 | 0.32 | 0.10
3 = T 03¢ | 0.24 | 0.28 | 0.27 | 0.29 | 0.29 | 0.25 | 0.25
T = S0 4 0.02 | 0.03 | 0.01 | 0.09 | 0.01 | 0.14 | 0.04 | 0.10
1A = 0.00 - 1.99 0.09 | 0.08 | 0.08 | 0.18 | 0.08 | 0.00 | 0.07 | 0.10
130 = 2.00 - 2.99 0.80 | 0.56 | 0.44 | 0.55 | 0.61 | 0.57 | 0.68 | 0.70
13A = 3.00 - 3.99 0.11 | 036 | 0.46 | 0.27 | 0.30 | 0.43 | 0.21 | 0.20
1n3A = 4.00 0.00 | 0.00 | 0.02 | 0.00 | 0.01 | 0.00 | 0.04 | 0.00
WNSANY = d-adlm | 0.38 | 047 | 0.43 | 036 | 0.43 | 0.29 | 0.61 | 0.30
WN3Anw = Aad-Auaas | 0.32 | 0.19 | 0.25 | 0.45 | 0.22 | 0.29 | 0.21 | 0.45
W3RN = Aad-n1w1 | 0.23 | 0.22 | 0.25 | 0.18 | 0.30 | 0.29 | 0.18 | 0.15
WNsAnw = Ui, / daa. | 0.07 | 0.11 | 0.08 | 0.00 | 0.05 | 0.14 | 0.00 | 0.10
fonudeil 1 = sedu 1 0.04 | 0.06 | 0.03 | 0.00 | 0.02 | 0.00 | 0.07 | 0.05
foudedl 1 = szdu 2 0.05 | 0.14 | 0.08 | 0.09 | 0.11 | 0.29 | 0.04 | 0.05
fonudedl 1 = szdu 3 0.41 | 043 | 047 | 036 | 0.51 | 0.29 | 0.64 | 0.40
fonudedi 1 = svdu 4 0.48 | 0.29 | 0.35 | 0.55 | 0.23 | 0.43 | 0.14 | 0.40
fonudedl 1 = sedu 5 0.02 | 0.08 | 0.07 | 0.00 | 0.13 | 0.00 | 0.11 | 0.10
fonudedl 2 = széu 1 0.07 | 0.14 | 0.08 | 0.09 | 0.05 | 0.00 | 0.07 | 0.05
fonudeii 2 = sedu 2 0.11 | 0.13 | 0.13 | 0.00 | 0.13 | 0.43 | 0.21 | 0.20
fanudadi 2 = svdu 3 0.38 | 0.40 | 0.37 | 0.45 | 0.43 | 0.43 | 0.46 | 0.25
fanudad 2 = szeu 4 0.38 | 0.25 | 0.35 | 0.36 | 0.33 | 0.14 | 0.14 | 0.35
monudedl 2 = svéu 5 0.07 | 0.08 | 0.07 | 0.09 | 0.07 | 0.00 | 0.11 | 0.15
faudedi 3 = sudu 1 0.02 | 0.03 | 0.05 | 0.00 | 0.03 | 0.00 | 0.04 | 0.05
fonudedi 3 = sedu 2 0.09 | 0.11 | 0.10 | 0.00 | 0.11 | 0.14 | 0.07 | 0.15
ot 3 = sudu 3 0.39 | 0.44 | 0.30 | 0.45 | 0.37 | 0.71 | 0.46 | 0.35
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AN9971 3.27 sUnuanmsmanutnasiliuserninsuenvidudiuaananinun (se)

Class
Attribute
ac re se in vi ve sq al
A e 039 | 032 | 042 | 0.45 | 0.36 | 0.14 | 0.36 | 0.25
foudeil 3 = sedu 5 0.11 | 0.10 | 0.12 | 0.09 | 0.13 | 0.00 | 0.07 | 0.20
fanutedi 4 = sydu 1 0.04 | 0.04 | 0.03 | 0.09 | 0.02 | 0.00 | 0.04 | 0.05
foudeil 4 = sedu 2 0.04 | 0.01 | 0.11 | 0.00 | 0.09 | 0.29 | 0.14 | 0.15
foudedl 4 = szdu 3 0.39 | 0.46 | 042 | 027 | 0.35 | 0.43 | 0.50 | 0.25
foudedl 4 = sedu 4 0.39 | 0.35 | 0.30 | 0.55 | 0.40 | 0.00 | 0.25 | 0.40
foudedl 4 = szdu 5 0.14 | 0.14 | 0.13 | 0.09 | 0.14 | 0.29 | 0.07 | 0.15
oot 5 = sedu 1 0.02 | 0.03 | 0.02 | 0.00 | 0.02 | 0.00 | 0.04 | 0.05
foudedl 5 = svdu 2 0.05 | 0.03 | 0.05 | 0.00 | 0.06 | 0.14 | 0.11 | 0.05
fMauded 5 = sedu 3 0.50 | 0.39 | 0.35 | 0.36 | 0.39 | 0.43 | 0.61 | 0.30
fonudedl 5 = sedu 4 0.32 | 0.40 | 0.42 | 0.55 | 0.36 | 0.29 | 0.18 | 0.40
foudeil 5 = sedu 5 0.11 | 0.15 | 0.16 | 0.09 | 0.18 | 0.14 | 0.07 | 0.20
foudeil 6 = sedu 1 0.05 | 0.03 | 0.02 | 0.00 | 0.02 | 0.00 | 0.07 | 0.05
foudedl 6 = sedu 2 0.07 | 0.11 | 0.08 | 0.09 | 0.07 | 0.00 | 0.07 | 0.05
faudedi 6 = sedu 3 0.38 | 0.40 | 0.43 | 0.64 | 0.42 | 0.57 | 0.54 | 0.40
ot 6 = szdu 4 0.39 | 0.36 | 0.35 | 027 | 0.34 | 0.29 | 0.25 | 0.25
fonudedi 6 = svdu 5 0.11 | 0.10 | 0.12 | 0.00 | 0.15 | 0.14 | 0.07 | 0.25

NeN51971 3.27 MgUuuTNmMsmeuasu dadudmnaiesiduves
wenvitwituamaromaiidlugiudeya Tas3slunmsiunefe ihdeyaisslinsunadng
YDINAE WUVLANALNITTEY PBIA)A DU AnuenvaTdity uiildkamanisal
Wupananuin dafesinndnameanuiesduremnema lnsaadlaifdiauuiag
Fuannnditu wadwsmsviuneasduesaty fogaduiideyatnfnunasd 3.28 e

Linsrunaawsineglunaidla
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M157197 3.28 Megadeyatindnwnazdiniuesuuuunisiseus

Sex | Age | Branch | Year Grade Study Q1 | Q2| Q3 | Q4 | Q5 | Q6 | Class

U8 20 T 2 2.00 -2.99 | nd-Adn 3 4 3 3 3 3 ?

Auumaaudiasdy mndeyadinanazilenainaaid Active (ac)

P(class=ac|A) = P(sex=male|class=ac) x P(age=20-21|class=ac) x
P(branch=IT|class=ac) x P(year=2|class=ac) x
P(grade=2.00-2.99|class=ac) x P(study=sci-math|class=ac) x
P(Q1=3|class=ac) x P(Q2=4|class=ac) x P(Q3=3|class=ac) x
P(Q4=3|class=ac) x P(Q5=3|class=ac) x P(Q6=3|class=ac) x
P(class=ac)

0.71 x 0.43 x 0.48 x 0.25 x 0.80 x 0.38 x 0.41 x 0.38 x 0.39 x 0.39 x

0.50 x 0.38 x 0.11
0.00001451

mwaumaanuiiasdy mndeyadinanasilonainaaid Reflective (re)

P(class=re|A) = P(sex=male|class=re) x P(age=20-21|class=re) x
P(branch=IT|class=re) x P(year=2|class=re) x
P(grade=2.00-2.99|class=re) x P(study=sci-math|class=re) x
P(Q1=3|class=re) x P(Q2=4|class=re) x P(Q3=3|class=re) x
P(Qd=3|class=re) x P(Q5=3|class=re) x P(Q6=3|class=re) x

P(class=re)

0.68 x 0.33 x 0.38 x 0.28 x 0.56 x 0.47 x 0.43 x 0.25 x 0.44 x 0.46 x
0.39 x 0.40 x 0.15
0.00000744

AwInmA1ANdasduy mndeyadinanaziileniainaaia Sensing (se)

P(class=se|A) = P(sex=male|class=se) x P(age=20-21|class=se) x
P(branch=IT|class=se) x P(year=2|class=se) x
P(erade=2.00-2.99|class=se) x P(study=sci-math|class=se) x
P(Q1=3|class=se) x P(Q2=4|class=se) x P(Q3=3|class=se) x




P(Q4=3|class=se) x P(Q5=3|class=se) x P(Q6=3|class=se) x
P(class=se)

= 0.68 x 0.35 x 0.46 x 0.33 x 0.44 x 0.43 x 0.47 x 0.35 x 0.30 x 0.42 x
0.35x0.43 x0.21

= 0.00000447

ﬁm’;mmmmmﬂwmﬂu ‘Vﬁﬂ%@iﬂaﬁﬂﬂﬁ’]’)%%ﬁi@ﬂ’]ﬁLﬁﬂﬂa’]ﬁ Intuitive (in)

P(class=in|A)

P(sex=male|class=in) x P(age=20-21|class=in) x
P(branch=IT|class=in) x P(year=2|class=in) x
P(grade=2.00-2.99|class=in) x P(study=sci-math|class=in) x
P(Q1=3|class=in) x P(Q2=4|class=in) x P(Q3=3|class=in) x
P(Qd=3|class=in) x P(Q5=3|class=in) x P(Q6=3|class=in) xP(class=in)
= 0.73x0.45 x 0.55 % 0.36 x 0.55 x 0.36 x 0.36 x 0.36 x 0.45 x 0.27 X
0.36 x 0.64 x 0.02
= 0.00000093

AwumaaNasly mndeyadinanagdlonainaaia Visual (vi)

P(class=vi|A) = P(sex=male|class=vi) x P(age=20-21|class=Vi) x
P(branch=IT|class=vi) x P(year=2|class=vi) X
P(grade=2.00-2.99|class=vi) x P(study=sci-math|class=vi) x
P(Q1=3]|class=vi) x P(Q2=d|class=vi) x P(Q3=3|class=Vi) x
P(Q4=3|class=vi) x P(Q5=3|class=vi) x P(Q6=3|class=Vvi) x

P(class=vi)

0.67 x 0.40 x 0.36 x 0.32 x 0.61 x 0.43 x 0.51 x 0.33 x 0.37 x 0.35 x
0.39 x 0.42 x 0.39

0.00001127

ANzl wmndeyadinanazileniainaaia Verbal (ve)
P(class=ve|A) = P(sex=male|class=ve) x P(age=20-21|class=ve) x
P(branch=IT|class=ve) x P(year=2|class=ve) x

P(grade=2.00-2.99|class=ve) x P(study=sci-math|class=ve) x

63



P(Q1=3|class=ve) x P(Q2=4d|class=ve) x P(Q3=3|class=ve) X
P(Qd4=3|class=ve) x P(Q5=3|class=ve) x P(Q6=3|class=ve) X
P(class=ve)

= 0.86x0.43x0.43 x 0.29 x 0.57 x 0.29 x 0.29 x 0.14 x 0.71 x 0.43 X
0.43 x 0.57 x 0.01

= 0.00000023

mwmaumaauiazdy mndeyadinanazdlonainaaia Sequential (sq)
P(class=sg|A) = P(sex=male|class=sq) x P(age=20-21|class=sq) x
P(branch=IT|class=sq) x P(year=2|class=sq) x
P(grade=2.00-2.99|class=sq) x P(study=sci-math|class=sq) x
P(Q1=3|class=sq) x P(Q2=4|class=sq) x P(Q3=3|class=5q) x
P(Qd=3|class=sq) x P(Q5=3|class=sq) x P(Q6=3|class=sq) x
P(class=sq)

0.71 x 0.29 x 0.36 x 0.32 x 0.68 x 0.61 x 0.64 x 0.14 x 0.46 x 0.50 x
0.61 x 0.54 x 0.06

0.00000400

AwiamAInNdIazly wndeyadinaniaziileniafinraia Global (gl)

P(class=gl|A) = P(sex=male|class=gl) x P(age=20-21|class=gl) x
P(branch=IT|class=gl) x P(year=2|class=gl) x
P(grade=2.00-2.99|class=¢gl) x P(study=sci-math|class=gl) x
P(Q1=3|class=gl) x P(Q2=4|class=gl) x P(Q3=3|class=gl) x
P(Q4=3|class=gl) x P(Q5=3|class=gl) x P(Q6=3|class=gl) X
P(class=gl)

0.70 x 0.30 x 0.60 x 0.10 x 0.70 x 0.30 x 0.40 x 0.35 x 0.35 x 0.25 X
0.30 x 0.40 x 0.04
0.00000015
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Mnmssnumaannguandegsdoyauenmitad fuamarme
8 Aana axiftuinanadifiinauihasuanniiando aana Active frdunadwsardiviiune
nnfegretoyail vugldhdnfnsnuiiegsdeyadndn dnadnssuuuumaious
Mamguiived ILS Model Ao UMUUMSITBUSUU Active LTusiu Famnildeyavesindnw
auduiian Al¥IBnsLuuReafuidmsutesteyalafiddnminazusindu 0 Jal

HalvirWanuaLgaseanudawinduaud azlinmsiiiumaudliiulennsinnsnase wn

Wdayatuinmeinuiiasdusmeisuuuiudnsounta

3._fegrmsmyduuulumshuememaiin Naive Bayes Tree

nmsmyvuutlunisiuelaelidanesiiu Naive Bayes Tree (NBTree)

£

Wunssaiuszrinedanesiiuduliifuaula (Decision Tree) uay Naive Bayes Fafltunen
Gusundendsmanunuiiasuliifnaula Tngldaun (Gain) fanniigaidu node Fusu Tag
MANANNY (Gain) VouanyEDasinua Sensléninu (Gain) w1 node Eudu Tdasuels
Tuidefegsmamguuutlunsinunesemada 148 Tnefidnau (Gain) fnnfignazidu
node 3udu 9nHudlEA1NY (Gain) 390 node Fudulunsmn node daly Faududauves
At (branch) veunuissilsl auniraziiuonvidadidnadnéidu o Sefleidu node anvine
(leaf node) usd 13U NBTree eiinsuh Naive Bayes anldlunismyuuuunisviune
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nuaudssulidaduladilamunindsng iy asnsediuiudaadungiiugiule
viavun 49 ngiugu Fududeuluiethluiuwesluuunisiseuivesisounugiuuuns

Seud ILS Model Tasthngiiugrumaidluldlussuuiiaudu dsvaziBoangiugiuns
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M13199 4.2 SreasidenngiugIuikUasnunurssulidaduls

. P sUuuy
a19u NWUFIY o
ASIYUS
1 | if (@5<=4 and a5<=2 and a3<=4 and a2<=1) Sequential
2 | if (@5<=4 and a5<=2 and a3<=4 and a2>1 and a2<=4 and | Visual
ad<=4 and ad<=2)
3 | if (@b<=4 and a5<=2 and a3<=4 and a2>1 and a2<=4 and | Global
ad<=4 and a4>2 and a5<=1 and ad<=3 and a6<=2)
4 | if (a5<=4 and a5<=2 and a3<=4 and a2>1 and a2<=4 and | Reflective
ad<=4 and ad>2 and ab<=1 and ad<=3 and a6>2 and
study<=1)
5 |if (@5<=4 and a5<=2 and a3<=4 and a2>1 and a2<=4 and | Global
ad<=4 and a4>2 and a5<=1 and ad<=3 and a6>2 and study>1)
6 | if (@5<=4 and a5<=2 and a3<=4 and a2>1 and a2<=4 and | Global
ad<=4 and a4>2 and a5<=1 and a4>3 and grade<=2)
7 | if (@5<=4 and a5<=2 and a3<=4 and a2>1 and a2<=4 and Intuitive
ad<=4 and a4>2 and a5<=1 and a4>3 and grade>2)
8 |if (@5<=4 and a5<=2 and a3<=4 and a2>1 and a2<=4 and | Sequential
ad<=4 and a4>2 and a5>1 and age<=2)
9 |if (ab<=4 and ab<=2 and a3<=4 and a2>1 and a2<=4 and | Intuitive
ad<=4 and a4>2 and a5>1 and age>2 and grade<=2)
10 |if (@5<=4 and a5<=2 and a3<=4 and a2>1 and a2<=4 and | Global
ad<=4 and a4>2 and a5>1 and age>2 and grade>2)
11 |if (ab<=4 and a5<=2 and a3<=4 and a2>1 and a2<=4 and | Visual
ad>4)
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12 | if (a5<=4 and a5<=2 and a3<=4 and a2>1 and a2>4) Sensing

13 | if (a5<=4 and a5<=2 and a3>4) Intuitive

14 | if (a5<=4 and a5>2 and a3<=1) Sensing

15 | if (a5<=4 and a5>2 and a3>1 and ad<=2 and ad<=1) Sensing

16 | if (@5<=4 and a5>2 and a3>1 and ad4<=2 and a4>1 and a2<=3 | Verbal
and al<=3 and a2<=2)

17 | if (@5<=4 and a5>2 and a3>1 and ad<=2 and a4>1 and a2<=3 | Reflective
and al<=3 and a2>2)

18 | if (a5<=4 and a5>2 and a3>1 and ad<=2 and a4>1 and a2<=3 | Verbal
and al>3)

19 |if (@a5<=4 and a5>2 and a3>1 and ad<=2 and a4>1 and a2>3) Sequential

20 | if (ab<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad<=4 | Sequential
and al<=2 and al<=1 and a2<=2)

21 | if (@a5<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad<=4 | Reflective
and al<=2 and al<=1 and a2>2 and a2<=3 and age<=2)

22 | if (@5<=4 and a5>2 and a3>1 and ad>2 and al<=3 and ad<=4 | Global
and al<=2 and al<=1 and a2>2 and a2<=3 and age>2)

23 | if (ab<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad<=4 | Active
and al<=2 and al<=1 and a2>2 and a2>3)

24 | if (ab<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad<=4 | Sensing
and al<=2 and al>1)

25 | if (ab<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad<=4 | Reflective
and al>2 and a3<=3 and a5<=3 and a6<=3)

26 | if (@5<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad<=4 | Active
and al>2 and a3<=3 and a5<=3 and a6>3)

27 | if (a5<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad<=4 | Reflective
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28 | if (a5<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad<=4 | Visual
and al>2 and a3>3 and ad4<=3 and study<=1 and branch<=1)
29 | if (a5<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad<=4 | Reflective
and al>2 and a3>3 and ad<=3 and study<=1 and branch>1)
30 | if (@5<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad<=4 | Active
and al>2 and a3>3 and ad<=3 and study>1)
31 |if (ab<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad<=4 | Reflective
and al1>2 and a3>3 and a4>3 and age<=2)
32 |if (ab<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad<=4 | Sensing
and al>2 and a3>3 and a4>3 and age>2)
33 | if (ab<=dand a5>2and a3>land ad>2and al<=3and ad>dand | Sensing
al<=2)
34 | if (ab<=4 and a5>2 and a3>1 and a4>2 and al<=3 and ad>4 | Visual
and al>2)
35 |if (ab<=4 and a5>2 and a3>1 and a4>2 and al>3 and a6<=2 | Active
and a2<=2)
36 |if (ab<=4 and a5>2 and a3>1 and a4>2 and al>3 and a6<=2 | Intuitive
and a2>2)
37 |if (ab<=4 and a5>2 and a3>1 and a4>2 and al>3 and a6>2 | Verbal
and a2<=2 and sex<=1)
38 | if (ab<=4 and a5>2 and a3>1 and a4>2 and al>3 and a6>2 | Active
and a2<=2 and sex>1)
39 |if (@5<=4 and a5>2 and a3>1 and ad>2 and al>3 and a6>2 | Active
and a2>2 and a5<=3)
40 | if (@5<=4 and a5>2 and a3>1 and a4>2 and al>3 and a6>2 | Reflective

and a2>2 and a5>3 and grade<=2 and a6<=3 and age<=2)
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41 |if (a5<=4 and a5>2 and a3>1 and ad4>2 and al>3 and a6>2 | Active
and a2>2 and a5>3 and grade<=2 and a6<=3 and age>2)

42 | if (a5<=4 and a5>2 and a3>1 and a4>2 and al>3 and a6>2 | Active
and a2>2 and a5>3 and grade<=2 and a6>3)

43 | if (a5<=4 and a5>2 and a3>1 and ad4>2 and al>3 and a6>2 | Reflective

and a2>2 and a5>3 and grade>2 and year<=1)

a4 | if (@5<=4 and a5>2 and a3>1 and ad4>2 and al>3 and a6>2 | Sensing
and a2>2 and a5>3 and grade>2 and year>1)

45 | if (a5>4 and a2<=4 and ad<=3 and a3<=4) Visual
46 | if (a5>4 and a2<=4 and ad<=3 and a3>4) Active
47 | if (a5>4 and a2<=4 and a4>3) Visual
48 | if (a5>4 and a2>4 and a6<=3) Visual
49 | if (@5>4 and a2>4 and a6>3) Sensing
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vhunefiFeudiasudsmnumsiinned ILS Model flsevishomiiosdeya Tnevdsaindls
AnwiAumdaya, unAY, enasfiieitosnneg LLazﬁoﬁmezﬁmﬂ%’agaﬁlﬁﬁﬂmﬁu
oonuuuiunsaunuafalunisviienuifed Tasnsouuufnildoonuuuduldutdugns
vharueenidu 4 Tuga fo luganisifudeya (Data Module), Tugangiiugiu (Rule based

Module), Tupadanisiseuniseaeu (LMS Module) LLaqu@aum‘%‘auSLai‘uﬁa (Content Module)
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6 | ANUMHNEALYBINTOULUIAATIVLA LA TIY 3.80 | 1.55 1N

373 387 | 1.21 un
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Framework for e-Learning Recommendation

Based on Index of Learning Styles Model
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Absiract— Learning is an important activity for learnsrs.
Every learner must learn, but how to learn with the most
effective outcome is still in question. A lot of theories about
learning styles, for example. Kolb’s Learning Styles. VARE
Tearning Stvles and Index of Tearning Styles (11.5) were creared.
This paper has adapted ILS with e-Learning method becauss e-
Learning is an cfficient technology that particularly focuses on
learmers who wish to study anywhere and anytime. A framework
of eLearming recommendalion by analyzing Index of Learning
Styles Model with data mining was developed. It can reasonably
forecast the best learning style for learner by Decision Tree J43
algorithm with an accuracy of 76.92% (49 rules base). According
to the experts’ evaluation, the framework received the average
3.87 of satisfaction level.
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I INTRODUCTION

Learning is knowledge, behavior or skill that learners may
not have known or have mproved from existing knowledgz
[1] Fveryone can learmn anywhere and anytime, especially in a
classroom where most learning can incurred by a teacher
giving lessons 1o learners. Learnir g in the classrocm has many
methods such as lecture, exercise, actrvities or discussion, but
the main problem of learning in the classroom 15 either
learnersnct interestedin lessons or learnars not understand the
lessons. To solve problem. the teacher must know learning
styles of learners and then design lessons according to their
learning styles.

Ther= zre several theories of leaming styles such as Kolb's
leamning styles [2] that diwide lcarming styles by their
experiences, VARK learning styles [3] that divide learning
stylas by senscry perception (gyes, ears, mouth and
kinesthetic) or Index of Learning Styles (ILS) [4] that divide
learning styles into four dimensions and two sides are Active
Refllective, Sensmg-Tutuiiive, Visual-Vebal and Sequential-
Global.

Using ILS to indicate learning styles, teachers can mmprove
their teaching with lezrners [3, 6]. The research finding about
learning styles of 589 aurse students at Chiang Mai University
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[3] showed that the most learning styles in year 1-3 were
sensing, visual and sequential. but in vear 4 visual, sensing
and sequential styles were more common. This information
can help tcachers to adspt tcchmiques for tcaching their
students. In a similar study of 718 stmucdents at Suranaree
University of Technology [6]. the resnlt 15 that the most
learning style in these smdents 15 sensing Accarding to their
gender. male students can learn by visual better than femzle,
bur female smdents can leamn by sensing better than male.
Morecver, based on major of study. Information 1echnology
and Agricultural Information Technology can learn better by
sensing. while Engineer can learn better by visual

Dut caly theories of learning styles cannot help all learnsrs
understand the lessons clearly because. in each classrocm,
there are many learners who have different learning stvles.
Tearhers will nse technology to help learners such as e-
Learmng [7] to lecarn by themsclves. E-Learning 1s lessons that
base on a website using text. image, and mulumedia tc dasign
their content A teacher may find out learmirg styles of
learners and use them with e-Leaming.

A study of learning styles from students of 10 branches
was perfoined o Gnd out thal then athtedes coam allect e
design of e-Leamnmng These findings are very useful for
teachers. especially. when usmng leamning styles wath
multimedia technology like e-Learning [8]. ILS can divide
students into 5 types [9]. Also this information can be used
with strategies of ILS to develop e-Learning lesscns. Another
study used ILS data to divide learners into three groups
(uindergradnates. postgraduates and edurators) and analyzed
the differences of cach person to customize c-Learning lessons
[10].

However, this research will lead to data mining to predict
learning style for each learner. Because e-Learning has the
lesson same as in the classroom. If learnars do not know their
leanming styles, ey canmol vnderstand clealy, wo. It will be
better if e-Learning can recommendation learners which
learning styles they have and show lesson that design bv
learning styles, it can help learners to interest and understand
lesson clearly. In addition, the lcarner can get the lesson that
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design follows by ILS to develop their learning and learner
can learn any time they want.

1has paper presents A  Framework for es-Learming
Reocommendation Based on Index of Loarming Styles Modzl
by using recommendation system that use technigue of data
muning to analysis with usiag e-Learning that based on ILS 1o
find learning styles and design lesson for learners. Because
ILS Las many leainmy styles and covers many kamng styles.
That’s good for asing in e-Learning [11]

II. EELAIED WORK

A. Theory of Learning Siyles

“Style” means indradual characteristics or  personal
respondmg to environment s¢ Leammp  Styles means
characteristics or personal responding for leammg, divided by
many theories for examplz.

1) Kolb’s Experiential Learning Cycle Theory by Dewnid
A Kold [12]. Ihe theory clamm that people have learned from
thew expeniences. [1= divides learnng styles into 2 dimensions
namely Perception and Datz processing. In each dimension
has 2 sides.

o) Corcrete Experience (CE) 1s lemmmng by 1eal
experience, ns= feeling to salve problem more than theary or
TEASON.

b) Reflecrive Observarion (RO) is uncerstanding their
experience for applying (how to solve problem).

¢) Abstract Conceptualization (4C) 1s using theory or
reason to understand end solve the problem.

d) Active Experiment (AL) 15 concluding everything
then do the action.

Learrer can check themselves which learning styles that
they heve or they can use instrument of David A. Kolb. This
wstrument has 2 scales  Scaling by making experience and
Scaling of kinesthetic skill. with nine questions.

Kolb’s Theory focuses on caperience only. Howcver.
somefimes learming dees not always come by experience.
Morcover. learners do not hand on practical but still leamn
other source.

2) VARK Learning Snles Theory by Fleming, ND. and
Mille, C_[13.14]. The VARK proposes 4 learming styles.

a) Visual (T): the leamer can learn hetter by viewing
picrure, diagram. graphs, and story telling

b) Audirory (4). the learner can learn betier by listening
or group discussion.

¢) Read Write (R): the leamner can leam better by
reading or writing.

d) Kinaesthetic (K,: the learner who learn better by
cxperience or simulation.

VARK Learning Styles Theory has questionmaire ‘o
validate leaming styles of learner. The questionnaire come
with 16 questions [15]. in each questien has 41 choices
(according to 3 types of VARK's leaming styles). The result
will be calculate of the most answer frequency that leamer

chooses. So. VARK Leaming Styles focus learning styles on
practical more than thinking. But if leamers 15 good a: both
styles (practical and thmking). he/she can learn more
cffectively.

3) Index of Teaming Stvles (T1.5) [4] by Felder and
Soloman (Fig. 1). This theory stars from engineering learning
styles case then develop to ancther subject of sciences. ILS
has 4 dimensions and 2 sides.

a) Dimension of processing
® Active : Learner can learn better by action
tends to cajoy group discussion.
* Refllective . Leama who can lean betien by
thinking like to keep up with themselves
b) Dimension of recognifien
s Senzing : Leamer who learn bstrer by real
experience, can understand better with some
cxamplc from real cxperience.
*  Inpuive . Leaina who leun betler by theoy
tends to enjoy analys:s the problem.
¢) Dimension of mput data
*  Visual : Leamer who leam better by picturcs.
graphs. diagrams.
o  Verbal - Teamer who learn hettar by words
listening. writing.
d) Dimension of understanding
¢  Sequential : Learner who learning things better
in scquence.
*  Global . Leaina who leaamng belter fom lnad
scale then in detail.

Index of Learning Styles covers both sides leamning styles
(physical and thinking). Alsc kaving quastiomnaire for leamer.
The quests we has 44 quasta [17]: in each question hac
2 answers (meaning from dimension side). The result will be
show from score that incline 1 each sice. If score 15 in the
middle mean learner can leam both sides.

Tig 1. Telder-Soloman Index of Leaming Scyles [16]
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L. L-learning

The lessonz that manzge by using program computer for
learners to learn by themselves without teacher or tramer. If
they have internet they can learn from everywhere (net only in
class rocm) [18]. This technology czn help leamer to learn
easier and have more effective. So. eLearnming 1s used for
many felds [ example statistics, 1sseachmy, edwcation
managament

Morcover e-Learning can help leamer who docsn't
understand and repeat by them selt or leamer who absent, too.
And the contents are same as classroom.

(. Recommendation and Prediction

The concerned data is interested data or business data Tn
geueial baving 4 steps [19] Fusi, Basic data [ processiug.
Second. input data from user. Third. algorithms and Fourth,
data recommendaticn — divided in 2 steps. T'irst, prediction
phase and second 15 recommendation phase. the prediction
phasc 13 about the data of user interest used or has scen before.
Then it will compare with the data that have in database for
analyzinz and predicating what that person want or need. That
15 call recommendation phase.

Recommendation systems [20] usually vsed business, e-
commerce, socizl-netwerk and alsc in fi=ld of education for
learners have mare effective.

D. Daia Mirirg

Data numng or Enowledge Discovery in Database (KDD)
[21] means searching kmowledge form global data. So, data
mining is searching cdata that is useful from largs databass

(choose only the data that be concerned). The Main methods
that nse in data mining have 2 methads First. Deseriptive data

ILS Test

| Insul data

Analysis by
daza mining

minmng is explaining in gencral format of data for designing.
second. Predictive data numng 15 predicting from old data
then adapting with new data for predicting the future.

11l FRAMEWORE

Design framewocrk for e-Learning Recommendation Based
on Index of Learning Styles consists of the following six parts
Tig.2).

I) Student Survay 15 the leamers i Thai-Nichi of
Technology (Faculty of Information Technology from first
year till last year) for 500 shidents

2) Student Swurvey is the leamners in Thai-Nichi of
Technology (Faculty of Information Technology from first
year till last year) for 500 students.

3) Student iz leamers in Thai-Nichi of Techaolegy that
have been enroll general science for 33 students, for testing
system.

4) Da'a Module 15 the modulz that storage data of Student
Survey by questi ire. The guests ists of three
part as tollowing: 1) general data of leamer. ) the facter that
affeet ta the ILS Model for czample vour family or your study
1 the pass made you have learning styles ot 1LS or not?. and
3) the test of [LS Model by 44 questions. We designed all of
questions to analysis rule base 10 Student Database.

§) Rule based Modulz collect rule basc that analysis by
WEXA. The procadure this framework as following: 1)
lemner 1epister when they fist log inlo the e-Lemnmg Lo skal,
personalized e-leaming. ?) learner database analyze hy mile

ire ¢

base, 3) this Bamewmk will be provide leamming styles and
sent to LMS Module.

ADVE: Leaming by dang

[ s
Senzing ; Leamng by eal expanence

Inhitive - perming by apny

WVisual: Leaming by watching
Vorbal : Leaming by Estoring
Sequential - _eEMIg by tequenze

i —
Claba - Leaining by global

Fig. 2. The famework for e-Leammng Recommerdation Based on Index of Leaming Styles Model
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0) LMS Module 15 the module that prowvide leaming style
when learners got from Rule based Module. The proceedure of
TMS as following: 1) they take a pre-test. bafore the leaming
begins, 2] they learn lesson that provide leaming style by ILS
Model, 3) they take a post test, then the system show score pre
and post-tests and 4) they check out by themselves.

7} Content Modude 15 the moudle that stoage scienas"s
content. [t was designad by ILS Model. This framework
consits of eight lessons that related to four dimensions as
shown m Table I

IV. DISIGN OF RULE DASE

Rule base method is the precedure of choosing the best
rule to forecast the allied data by correcting all mformation of
users then analyze with algorilon and modily that 1ule fon the
proper purpase as following datails

TABLE[ CoMPARE TECHNIOUE OF J48 T MT 4nD NAIVE BAYES.

and Electrical Engincering ICITEE), Chiang Mai, Thailand

1) Cellecting ali information by gathering zll the detail
from Student Survey. Questionnaire will be included all the
variants which effect to TT.8 style of learning such as gender
age, faculty, major, vears. grade. education background, 6
necessary questions and the 11 questions of ILS testing.

2) Clzaning data by checkng the detals of each
guestionpane. Which vne doesn’l contan all the peeded
mfermation or miss uncerstand the dirsctions of quastionnaire
will be removed from database. Only the ccmplete
questionnaires will be analyzed and meodified by WEXA
program to find out the rule base.

3) Find out the rule buse Ly using algorithin of J48 which
is acceptable and easy to modify in general. According to this
research, The accuracy is 76.92% as shown in Table I1.

As the Table II, decizicn tree JM8 is the mos: accuracy if
compare Wwith decision tree LMT (75.79%) and Naive Baves
(74.66%) which the result come from model tree that starct
trom root node fill leat node. but it cannot vse mmediately.

- We have to convert to the particular rule base before using and
;:;:;mg I eaming by Thmensions we get 49 rule bases after converted as shown m Table II1.
Active Daong i TABLEI CoMPARETECENIQUE OF J48, LMT AND NAIVE BAVES.
Reflactive Thinkin; PHceasing [

- _g Mo Algorithm Percentage (%)
Sensing Real experience Seongmii Accuracy
opnition Dhecici
e T -and apply E 1 Deasxm Tree J48 T6.92%
Visual Watching T 2 Decision Tree IMT 75.79%
I a 5
Verbal e P 3 Naive Baves 74.56%
Serpuential Sequerce
= = - = Urderstanding
Global Overall, then in detail
TABIEIN ExaMPLT OF RULD DASE FROM J48.
Learmng
Na. Rule Base Stvles
1 | i {a5==}and a5<=2 and a3==4 and 22-=1) Sequential
2 | if a5=—1 and a5-2 and a3<—1 and a2>1 aad a2=—1 and a1~ and a1-—2) Visual
3 | if (a>==% and a5-=2 and a3==4 and 221 aad a2<=% and a4==4 and a4= ard a>==1 and a4==3 and a6==21) Global
i if (a>==4 and a5-=2 and a3==4 and 221 aad a?==% and a4-=4 and a4=? and a5==1 and a4<=3 and at>2 and Reficti
study==1) kel
a4 and 252 and 43— and 221 and w24 and a4"—4and 2452 avd a5=—1 and @43 and 462 and ]
5 sy | Global
study=1
6 | if @5==fand a5-=2 and a3<=4 and 221 aad a?<=4 and a4==4 and a4>2 ard a5<=1 and a4>3 and grade==2) Global
7 | if (z5-=%and af==2 anc a3-=% and a2~ and a2<=% and a4==¢ and a4>2 and a5<=1 and a4>3 and grade=2) Intuitive
8 | if{ad<=4 and ad><=2and a3<=4 and a2>1 and a2<=4 and a4<=4 and a4=2 and a>>1 and zge==1) Sequential
5<=2 and a3<=4 and #2>1 and a2==4 and a4<=4 and a4=2 and a5>1 and zg=>2 and e
9 Intuitive
ul=— a3<=4 and a2>=1 and al<== | ad=2 > age=2
T =4 and a5<=2 and a3<=4 and 221 and a2==4 and ad==4 and a and a3>1 and age>2 and Global
L1 | if(a5<=4 and a5<=2 and a3<=4 and a2>1 and a2<=4 and a4=4) Visual

580
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V.

Over questionnaires asked six questions, which related to
appropriate for process framework of each module. Experts
answered on a 5-point Likert scale [22] where five is the
highest (strongly agree) and one is the lower (strongly
disagree) as shown in Table IV.

After explanation to all experts and ask for their
evaluations. Table V shows results of framework evaluation.
the details are described as below:

* Mean of LMS Module (x=4.20) 15 hghest m
framework design. Therefore, LMS Module 1s the best
module.

* Mean of Data Module (x=3.60) 15 lowest i framework
design. Therefore, Data Module needs to be improved.

*  Mean of Overall module (=3 87) shows the evidence
that framework design was appropriately design for

FRAMEWORK EVAI UATION

help leamner.
TABLEIV. OUESTIONMAIRE [TEMS ON 5-POINT LIEERT SCALE
No. Question
1 | Appropnate of Data Modul
2 | Appropriate of Rule base Module
3 | Appropriate of LMS Modul
4 | Appropriate of Content Module
5 | Appropriate number of Student and Student Survey
6 | Appropriate of Overall of Framework

TABIEV. THEEVALUATIONS APFROPRIATE FROM EXPERTS

No Detail X |SD.
1 | Data Module 3.60 | 1.26
2 | Rule base Module 4.00 | 1.10
3 | LMS Module 4.20 | 0.89
4 | Content Module 3.80 | 1.55
5 | Student and Student Survey 3.80 | 0.89
6 | overall Model 3.80 | 1.55

Total 387|121

VI. CONCLUSION

We have described our approach to designing a framework
for e-Leamning Recommendation based on ILS Model wath
data mimning Ouwr fi ke ion results indicate that
this framework can help leamner more effectively to leamn the
lesson by thew learmng styles. We employed WEKA
algonithm with J48 1o classify and predict leaming styles for
each learner by questionnawre of Student Survey. The result
indicate that this algorithm usefulness in this framework.

In furre work, we are a planning development Data
Module, Acknowledgements and experiment to help learners
We thank the Thai-Nichi Institute of Technology., whuch

logy and Electrical Engineering (ICITEE), Chiang Mai, Thailand

supported this research. We also thank the five experts who
help this research.
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